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Bill,

I updated the draft of the INTRO that will lead into our DARPA
research plans.

Your thoughts on this?

John


mailto:jmullet@tamu.edu
mailto:wlr@tamu.edu
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High-Biomass Energy Crops for U.S. Energy Security


VISION: The Texas A&M University System (TAMUS) will create and deliver advanced high yielding energy sorghums and new energy crops through a novel, non-GMO, wide-hybridization technology platform.  These unique energy crops will be sustainable, high yielding, widely adapted, drought tolerant, optimized for biofuels and biopower generation thereby significantly improving U.S. biofuels and biopower production capability and long term energy security.  


PHASE I REQUIRED RESOURCES:  $9M/3 years: By year:  $3M, $3M, $3M.


PROJECT DELIVERABLES:

1. Energy sorghum production maximized in locations of national security importance using optimized management practices, harvest logistics, and economic assessment.


2. Energy sorghum hybrids with increased yield (15-20dT/acre/yr) and optimized composition for advanced biofuels and biopower generation designed using an integrated genomics-to-energy crop breeding technology platform.


3. Novel wide hybrid energy crops propagated vegetatively and/or through seed production and an understanding of the genetic basis of wide hybridization.


OVERALL APPROACH:

The capacity to sustainably produce a large supply of low cost compositionally optimized biomass is an essential requirement of large-scale economic production of advanced biofuels.  Researchers at TAMUS have determined that energy sorghum and wide hybrids derived by crossing sorghum to cane can meet the biomass feedstock requirements of the cellulosic-advanced biofuels industry.  The proposed R&D plan shown below, will accelerate the genetic improvement of energy sorghum (left), develop novel sorghum/cane wide hybrids for energy use (right), deploy these crops in sites of national security, and optimize crop management and the logistics of biomass harvesting and deliver to biorefineries.
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GOAL 1. Grow and optimize production of current energy sorghum hybrids at sites of importance to national security (Figure 1).  TAMUS has created unique high-tonnage drought-tolerant, non-GMO “energy sorghum” hybrids that yield 10-15 dry tons (dT) of lignocellulosic biomass per acre.  Current versions of energy sorghum enables biomass delivery to biorefineries at ~$60/dT providing a ~75% GHG offset for advanced biofuels production or ~95% for biopower. Energy sorghum hybrids will be grown at sites of national security interest such as Hawaii and Puerto Rico and other locations where agronomic management and harvest logistics will be optimized. Hybrid seed will be produced and tested in cooperation with our corporate partner Ceres, a bioenergy crop seed company.
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GOAL 2. Build a full-scale integrated genomics-to-breeding technology platform that will accelerate the rate of stable genetic improvement of energy sorghum and wide hybrids for at least the next 10 years (Figure 2).  Sorghum is one of the most highly productive C4 grass species known, with excellent genetics, a complete genome sequence, and an extensive germplasm collection (~40,000 accessions) that contains valuable genetic diversity for the design and improvement of energy sorghum and other energy crops.  TAMUS has developed Digital Genotyping Technology using high performance DNA sequencers in conjunction with the annotated sorghum genome sequence to acquire detailed profiles of genetic variation of germplasm accessions, gene discovery populations, and breeding materials. Implementation of this technology within an expanded TAMUS energy sorghum and wide hybrid genomics, breeding and improvement program will significantly increase the long-term rate of energy crop design and improvement. The goal is to increase energy crop yield to 15-20 dT/acre while optimizing biomass composition to improve conversion efficiency into advanced biofuels and biopower.
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GOAL 3. Develop next generation energy crops using novel wide hybridization technology that enables sorghum to be crossed with energy cane and other energy grasses (Figure 3).  Wide-hybridization technology developed at TAMUS allows sorghum to be crossed with sugarcane and other C4 grasses that can increase yields by 20% or more. The resulting intergeneric hybrids have the potential to exhibit strong hybrid vigor and express unique combinations of useful traits from the species being crossed, such as large seed size or drought tolerance from sorghum, with perennial growth, cold tolerance, and/or high nitrogen use efficiency from other C4 grasses.  This technology when fully developed will also allow mass-production of hybrid seed from crosses with energy canes (first time ever) reducing the cost of planting energy cane by at least a factor of ten, providing for the first time seed-based (or vegetative) propagation of wide hybrid energy crops, and potentially generating a novel suite of next generation energy grasses for advanced biofuels and biopower generation.
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NATIONAL SECURITY IMPLICATIONS: Energy sorghum hybrids optimized for geographic regions of national security importance have the capacity to supply lower cost feedstocks with specialized characteristics for advanced biofuels or biopower generation with high GHG offsets. Accelerating the improvement of energy crops will lead to cost decreases, supply increases, better conversion efficiency, reduced competition with food and feed production, and improved life cycle assessment of fuels derived from energy sorghum and wide hybrids. Successful implementation of these technologies will provide a strategic, sustainable, low-cost source of advanced biofuels and biopower for DOD, and in the longer term could significantly impact the world’s supply of energy and transportation fuels. 

IP/LICENSING PLAN: Current energy sorghum hybrids are being developed in collaboration with Ceres, a commercial energy crop seed company.  Ceres has agreed to extend preferred customer status to DOD for its sorghum hybrids and to supply commercial amounts of seed. The results of research funded by DARPA will be protected via both statutory means (e.g. patents, plant variety protection certificate) and contractual means (e.g. distribution of tangible materials under appropriate agreements).  Licensing of TAMUS intellectual property will include diligence to ensure licensees will meet both commercial and national security requirements for these novel energy crops.


RESEARCH PLAN:


GOAL 1: Optimize energy sorghum production at sites of national security.


[Bob Avant, Bill Rooney - in progress.]


GOAL 2: Develop next generation energy sorghum by building and utilizing an integrated germplasm/genomics to breeding technology platform.


[John Mullet, Bill Rooney – in progress]


GOAL 3: Produce novel energy crops using wide hybridization.


[David Stelly, Bill Rooney – in progress]
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From: Stelly_David

To: Undisclosed-recipients:

Cc: Stelly_David David M.

Subject: Draft notes and report, files

Date: Thursday, September 17, 2009 12:48:17 PM
Attachments: Ganjeqgunte - SFeaqley.docx
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ATT00063.htm
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ATT00066.htm

Thanks to everyone's efforts, the we are in good shape on the P&T Subcommittee
activities and preparations for Monday's meeting of the Overall P&T Committee.
Carol and Judy are busy preparing ballots and so on for that.

As you will recall, we decided to have one ad hoc reviewer (listed below)

[1] "update" their assessment file, (if needed)

[2] make 1-2 "slides" for Monday, that they can use to better

[3] communicate the essential elements of the assessment on the Monday meeting.

Monday presenters:

e Baumann, Paul

e Hons-Frank
Loeppert, Richard
Mclnnes, Kevin
Nelson, Lloyd
Rooney, William
Zuberer, David

To facilitate #2, | typed up some notes, most intended to items that | thought were
likely to be complementary to the pre-drafted assessments. Those notes, and a
draft report on our activities are in the attached file: PnT_subcomm_Rpt _09i17.doc
Please feel free to redact or otherwise change or comment the drafts and
share them.

Also, | am sending all of the ad hoc reviews that | have received to date by email --


mailto:stelly@tamu.edu
mailto:Undisclosed-recipients:
mailto:stelly@tamu.edu

September 15, 2009



Dr. David Stelly

Soil and Crop Sciences Department

Texas A&M University

2474 TAMU

College Station, TX 77843-2474



Dear David:



I serve on Dr. Ganjegunte’s mentoring committee and have been impressed with his progress.  Dr. Ganjegunte started his position in 2006 and has a 100% Research appointment at the Texas AgriLife Research Center in El Paso.  He is a certified professional soil scientist.  Since he does not have a teaching appointment, I will comment on only research and service.



Research:



Dr. Ganjegunte has more than 12 years of research experience in the areas of salinity management, irrigation water quality and carbon sequestration. His research program specializes in beneficial uses of waters with elevated salinity, soil-water salinity interaction, on-farm water conservation and desalination concentrate management. Current research includes agricultural irrigation of electric cooling tower reject water (blowdown water) and graywater, on-farm water conservation, soil salinity management using organic polymers and evaluation of electromagnetic induction method for rapid assessment of salinity at a high spatial resolution.



He has 15 peer reviewed journal articles, being first author on 11.  He has two manuscripts in the review process and three in various stages of development.  All of the submitted and in progress manuscripts are from research conducted in Texas.  He has two book chapters, several grant final reports, and several meeting abstracts from national and international meeting presentations.  He has obtained grants and contracts since 2006 totaling about $114,000.  He is on the grant proposal tread mill and is obtaining grant funds at a steady pace.



Service:



Dr. Ganjegunte serves as the chemical safety officer for the El Paso Texas AgriLife Research Center and has served on the vehicle purchase committee.  He reviews manuscripts from journals such as Soil Science Society of America Journal, Journal of Environmental Quality, Applied Clay Science, and Groundwater.  He is a member of the American Association for Advancement of Science, Soil Science Society of America, American Society of Mining and Reclamation, New Zealand Society or Soil Science, Indian Society of Soil Survey and Land Use Planning and Indian Society of Remote Sensing.  He was awarded the 2007 Outstanding Young Agricultural Scientist Award by the Association of Agricultural Scientists of Indian Origin (AASIO).  He has served on the AASIO Outstanding Student Award Committee and is currently serving as the chair of the AASIO Outstanding Young Agricultural Scientist Award Committee.





I believe that Dr. Ganjegunte is making very good progress and should be able to go forward for promotion in the next 1 to 2 years.  Within 1 year he should have four or five referred journal articles on research he has conducted since arriving in Texas.  He is trying to get more involved in ASA committees.  He has volunteered for committees, but has not been selected.  We, as his mentoring committee, are working with him to help him get assigned to a committee.  We are also encouraging him to get more involved in international work.



Sincerely,







Dr. Sam Feagley

Professor and State Soil Environmental Specialist

Soil & Crop Sciences

Texas AgriLife Extension Service

Texas A&M University

2474 TAMU

College Station, TX 77843-2474

E-mail:sfeagley@ag.tamu.edu

PH: 979-845-1460

FAX: 979-845-0604





From: "Kevin Bronson" <k-bronson@tamu.edu>
Date: September 16, 2009 9:03:13 AM CDT
To: "Dirk Hays" <DBHays@ag.tamu.edu>, "Don Vietor" <DVietor@ag.tamu.edu>, "David Zuberer" <DZuberer@ag.tamu.edu>, "Richard H Loeppert" <RLoepper@ag.tamu.edu>,<dbhays@tamu.edu>, "Frank Hons" <f-hons@tamu.edu>, "Charles Thomas Hallmark" <hallmark@tamu.edu>, <hbz7049@tamu.edu>, "Kevin McInnes" <k-mcinnes@tamu.edu>, "Lloyd Nelson" <lr-nelson@tamu.edu>, "Paul A Baumann" <p-baumann@tamu.edu>, "Sam Feagley" <s-feagley@tamu.edu>, <sfinlayson@tamu.edu>, "David M Stelly" <stelly@tamu.edu>, "Bill L Rooney" <wlr@tamu.edu>
Cc: "David Baltensperger" <DBaltensperger@ag.tamu.edu>, "Carol Rhodes" <cj-rhodes@tamu.edu>, "Judy Young" <j-young@tamu.edu>, "Travis Miller" <td-miller@tamu.edu>
Subject: Mid-term review of Girisha Ganjegunte's P&T package

David:

Here is my report on Girisha Ganjegunte's dossier package for mid-term review to Associate Professor.

Girisha's area of emphasis on salinity management and wastewater chemistry and management and irrigation science and management is a very vital thrust in West Texas.  Girisha is 110 % committed to this crucial program, and in short he is making excellent progress after only three years. His documented activities in grantmanship, research, publishing, service, and speaking engagements are at or above expectations. It is very impressive that his research program is multi-pronged, and that he has accomplishments to document in only in 2-3 years in the thrusts of cooling tower and wastewater reuse, irrigation efficiency, and EMI approach to salinity assessment. 

Naturally his publications to present are mostly from Wyoming and his other appointments prior to coming to El Paso three years ago.  But he has several journal publications in the pipeline from his Texas research.  Giiven his obvious strong commitment to publishing, we look forward to seeing other pubs come out on his Texas program by the time he goes up for promotion to Associate Professor. 

Grant dollars for this area of soil and water science are not easy to garnish.  There appears to be some  gap in funding dollars compared to the long list of current collaborators listed in the package.  I would just encourage Girisha to continue to push hard for internal and federal grants.   Realizing also, that it is difficult to advise graduate students being based in the El Paso center, I hope that he can still manage to advise at least one in the next 3 years.  

Overall, a very good research program, and I give him high marks.

Kevin Bronson
Professor of Soil Fertility
Lubbock Center





Mid-tenure evaluation comments for Dr. Terry Gentry - Assistant Professor Soil and Aquatic Microbiology


D. Zuberer

Teaching


While Dr. Gentry’s official appointment is 70% research and 30% teaching he has taken on a substantial share of teaching activities with the assumption of Agro (SCSC) 455/657, Environmental Soil Science, and the revamping of that course.  He has also developed a new graduate-level course, SCSC 637 - Environmental Microbiology, which offers advanced instruction beyond the basics of SCSC 405 including modern molecular techniques for the study of microbial community structure, etc.  He also co-developed a dual-level course, SCSC 425/465, Biofuels and the Environment with Dr. Hons.   Perhaps what impresses me the most is that he has undertaken these tasks with a great deal of zeal.  He is a highly-motivated educator!  His dedication to quality teaching has been recognized by his being awarded the 2008 Special Achievement Award for Teaching from the Department of Soil and Crop Sciences and a Teaching Associate Award from the University of Arizona in 2002.  Student evaluations are consistently very favorable!


Research

Dr. Gentry has established a very robust research program in his short time here.  He has identified research opportunities of potentially very high impact at the local, state and national level.  The centerpiece of his program is the development and application of modern molecular techniques for enhanced understanding of microbial communities and processes relevant to the solution of environmental issues or to increasing efficiencies of industrial processes such as biofuel production.  


He is poised to make very substantial contributions to our understanding of the sources of bacterial contaminants in Texas’ impaired water bodies and the results of that research will be important to producers and ranchers as well as to the broader public


He has also developed part of his program to deal with several aspects of the biofuels industry.  He has ongoing research with Dr. Holtzapple to develop a clearer understanding of the microbial processes occurring during the MixAlco (carboxylate) fermentation process.  He also has collaborative research with Dr. Hons and others on the impacts of bioenergy cropping systems on soil microbial communities and on the utilization of bioproducts such as oil seed meals, etc. from biofuels production facilities.



One of Dr. Gentry’s strengths is his ability to reach across disciplines and across units to put together or participate in collaborative research teams that can have a greater impact than if those researchers were working in isolation.  Thus far his projects have attracted funding from local, state, federal and corporate sources in the amount of about $3.9 million.  His share of that pool is $1.6 million!  He has been very successful with getting research results out to the scientific community having published 13 papers since his appointment (25 career), 3 book chapters (4 career) and 58 Technical Abstracts (96 career). 


Service


While he has been heavily engaged with his teaching and research activities, Dr. Gentry has managed to find time to be active in service to the department and beyond.  He is an active member on three of our departmental committees and at the college level, he serves on the COALS Study Abroad Scholarship Committee.  He serves on two state-level task forces involved with bacterial contamination and the establishment of TMDLs.  He has provided service to SSSA by chairing a session on organic matter at the 2007 meeting in New Orleans and he is the current Chair of Regional Research project S1022.  He also provides extensive service as a reviewer for several top-tier soil science and microbiology journals.


Conclusion


I hope that my evaluation of Dr. Gentry does him justice!  I believe he is one of our truly outstanding young faculty members and that he is well on his way to becoming a nationally and internationally recognized leader in his field.  I have no doubt that he is on track for promotion and tenure and I look forward to watching his career as it grows.  He is a great asset to our department!




Assessment on the Dr. Terry Gentry’s Dossier

Dr. Terry Gentry: Teaching – 30%, research – 70%, service – 0.0%


Strengths:


Dr. Terry Gentry has done excellent jobs in teaching, research and service since he joined the departmental faculty in January 2006.  

He has taught three courses: SCSC 425 stacked with SCSC 625 (2 credit hours, Fall of even-numbered year), SCSC 455 stacked with SCSC 657 (3 credit hours, spring) and SCSC 637 (3 credit hours, spring of odd-numbered year), chaired or co-chaired graduate students from 5 in 2006 to 12 (8 PhD, 4 MS) in 2009, and supervises or co-supervised 4 postdocs. He has also served as a committee member of 9 graduate students. The students’ evaluation on his courses ranges from 4.63 – 4.91, for which he has obtained departmental Special Achievement Award for Teaching in 2008. 

Dr. Gentry has developed an active research program in environmental microorganisms. He has been the PI and Co-PI of 12 grants, with a total fund of $3,867,956 ($1,600,111 for Dr. Gentry), of which 54% are competitive and 46% are internal. From the research, a total of 13 peer-reviewed papers have been published in professional journals, such as Appl. Microbiol. Biotech., Pest Manag. Sci. Environ. Sci. Technol., and Microb. Ecol., since 2006. Additionally, he has presented 58 papers and abstracts at professional meetings. 


Dr. Gentry has provided numerous services at the departmental, college/university, state, national and professional community levels. These include committee services, manuscript review and proposal review.


Areas to be Improved:   

1. More grants at the federal level – Of the 12 grants that he has obtained so far, none was federal-level competitive. 


2. More peer-reviewed publications with Dr. Gentry as senior or corresponding authors.  Of the 13 peer-reviewed publications, Dr. Gentry is the senior or corresponding author of only one that was published in 2006.

There will be no doubt that the improvement in the areas will make him to be very successful in future promotion from Assistant Professor to Associate Professor.



Lloyd R. Nelson, Regents Fellow and Professor, Texas AgriLife Research

RE: Dr. Steve Hague – Dossier Review (9-14-2009)



Dr. Hague is Assistant Professor and Plant Breeder with cotton, sunflowers, jatropha, castor beans and rapeseed.  He has a 75% research and 25% teaching position.



RESEARCH: Dr. Hague began his research program as a cotton breeder; however, has expanded to other crops at well.  Main emphasis on cotton relates to water-use efficiency.  Oilseed species relates to energy crops, or bio-diesel.  I expect oilseed crop research is in an effort to obtain grant dollars.  Dr. Hague had had been a cotton breeder in Louisiana, so came in with good experience.  He is working with Dr. Wayne Smith in the cotton program, so is not starting from scratch.  He is working with extra-long staple cotton germplasm, enhancing genetic diversity through mutation, exogenous auxin application, etc.  His research with other oil seed crops should be pursued as time allows.  I expect one or two of these bio-energy crop efforts should pay-off either by publications, grants, or new cultivars and germplasm releases.



PUBLICATIONS:  Dr. Hague has 9 pubs listed as journal papers, of which he is senior author on 4.  Five are after he was hired at A&M.  He is in very good shape with journal papers, if he continues at this level over the next 3 yrs.  He has 2 book chapters, of which he is senior author on one.  He has 28 proceeding papers, which is outstanding.  He has 3 invited international, and 3 national presentations.  He has 2 patents on FiberMax FM cotton for 2006.  Overall, this record would likely merit his promotion even at this date.



GRANTS and FUNDING:  Dr. Hague’s external grant funding as PI is at $172,590.00.  As Co-PI he has $385,500 to date.  From internal funding he has $105,000 as PI and as gifts-in-kind he has $88,500.  For a traditional plant breeder, these amounts are very good considering he has only been employed for three plus years.

TEACHING:  Dr. Hague has taught 4 classes, or which 2 are undergraduate (SCSC 304 and SCSC 421) and 2 graduate level (SCSC 621 and SCSC 689).  He has or had 4 graduate students, or which one received his M.S. Degree, and others are still in graduate school.  From his pre- and post course survey, it appears he improve the students appreciation for plant breeding and for public support of university and USDA plant breeding programs.  It was stated that in all of the classes he has taught have shown increased enrollment in subsequent semesters. He was involved in a Special Topic class to visit International Ag. Res. Centers in Mexico.  This certainly took a great deal of Dr. Hague’s time to organize this class.  

ROYALTIES:   I saw no evidence of any royalties being collected in his program.   He does have two plant patents in 2006; however, will any royalties be collected in relation to these patents?  I expect this is the accepted protocol for the cotton program with Texas AgriLife Research.  Never-the-less I see this as a negative aspect of his program.  Some royalties need to be produced to support the cotton breeding program, the unit, and for his personnel income.  Perhaps royalties could be forthcoming from the oilseed crops.



SERVICE:  His service to state, national, and international organizations seems quite outstanding for a young scientist.  I would expect he will continue this effort and likely be elected to several regional and national offices during his career.  His international interaction first in Mexico, but also in China, and cooperative efforts and numerous contacts may result in international grants and/or contracts.  This effort should be pursued; however, he needs to make sure these efforts are productive and not just time consuming so as to reduce efforts in his research program and plant breeding projects.



In summary, I would rate Dr. Hague performance over the past 3 years as above average and that he is well on his way to being a successful scientist and teacher in the Department of Soil and Crop Sciences.  I would not expect him to have any problems in being promoted to Associate Professor in the next 2 or 3 years.





AgriLIFE RESEARCH K[ | TEXAS A&M
« EXTENSION

Texas A&M System

UNIVERSITY

COLLEGE OF AGRICULTURE
AND LIFE SCIENCES

Department of Soil and Crop Sciences

August 19, 2009

To:

| have reviewed the tenure packet of Dr. Amir Ibrahim and based on the documentation, it is my
recommendation that Amir be given tenure.

Dr. Ibrahim has been on faculty at Texas A& M University since 2007 as an Associate Professor and
Small Grain Breeder. Prior to this position, Dr. Abrahim was a winter wheat breeder at South Dakota
State University. At South Dakota State University, Amir started as an Assistant Professor and rose
through the ranks to Associate Professor with tenure. At Texas A&M University, Amir is
responsible for the small grain breeding program for both oat and winter wheat.

It is my recommendation that given tenure based on the following assessment.

1. Dr. Ibrahim developed and taught several courses at SDSU; he has continued that trend here
at TAMU. Heisnow teaching an experimenta design course that has had both good
enrollment and good ratings. It isanimportant and needed course in our graduate student
training.

2. Dr. Ibrahim has developed a strong graduate research training component to his breeding
program. He serves as advisor for three students and co-advises another three (with other
faculty in our department).

3. Inthe past two years, Dr. Ibrahim has reestablished the small grains breeding program at
College Station to critical mass. | expect him to produce new and useful oat and wheat
varieties for South and Central Texas.

4. Dr. Ibrahim has established his ability to procure traditional sources of funding to provide
base funding for the breeding program. He is collaborating with additional scientiststo
procure funds from more non-traditional and competitive sources (ie, the AFRI grant).

5. Dr. Ibrahim is studying application of wheat production in new and innovative ways. While
not all of these may be successful or adopted, it is the role of public breeding programsto
devel op innovative approaches and uses of our important crop plants.

6. With regard to publication, Amir has 18 published journal articles. In addition, over his
career he has released eight wheat cultivars. This publication and release record is acceptable
for abreeder. (He lists another 4 as submitted and 14 in preparation — | would remove these
from the package and just provide those that are published, in press or accepted).

In summary, Dr. Ibrahim has established a small grain program that will be productive; heis aready well know
and received by his colleagues in wheat breeding. His program is funded and heis publishing the results of his
research. It ismy opinion that Dr. Ibrahimis certainly qualified for tenure in the Department of Soil and Crop
Science at Texas A&M University.

Sorghum Breeding and Genetics
Department of Soil & Crop Sciences
2474 TAMU

Texas A&M University

College Station, TX 77843-2474

Tel. 979.845.2151
Fax. 979.862.1931
wir@tamu.edu










Page 3 of 3







Sept. 16, 2009


Evaluation of Dr. Amir Ibrahim’s application for tenure at the Associate Professor level.

Scott Finlayson, Associate Professor.


Teaching.  Dr. Ibrahim has developed a graduate course for in experimental design with good enrollment and has achieved satisfactory evaluations.  He currently serves as advisor or co-advisor for 1 Postdoc, 4 Ph.D. and 2 M.S. students.  To this point in his career he has facilitated the graduation of 1 Ph.D. student and 2 M.S. students as major advisor and 1 Ph.D. student and 2 M.S. students as minor advisor.  Considering that SD may not provide funding for, or attract, large numbers of graduate students these numbers seem to be quite acceptable.

Research.  Amir has established a research program with broad objectives targeting yield, end-use quality, disease/insect resistance and stress tolerance that should provide value to Texas producers.  Over the course of his career he has released or co-released 9 wheat cultivars, including a South Dakota best-of-show variety.  Since coming to A&M in 2007 Dr. Ibrahim has demonstrated a solid record of publication and plant registrations, including 5 refereed journal articles, several journal articles in review and 4 plant registrations.  His career publication record includes 12 refereed journal articles and 6 plant registrations, 6 extension publications and 13 book chapters/technical reports.  He has been active at attending and presenting results at various regional and national meetings.  This record seems consistent with a successful breeding program.  He has managed to contribute to 2 TAM wheat releases since joining the department indicating successful integration with prior and existing programs.

Dr. Ibrahim has obtained substantial funding totaling over $2 million during his career.  Since coming to Texas A&M he has acquired over $720,000 including more than $370,000 in competitive, external funding.  Amir has demonstrated a continuing effort to target competitive external funding to supplement internal and commodity sources.  It is apparent that Amir is ambitious and that his research program is in an accelerating phase.

Service.  Dr. Ibrahim has been active in service to both the department and the wheat community.  He has participated in co-organizing the department’s plant breeding/ genetics circle which provides a forum for discussion between breeding/ genetics faculty and students.  He has been an active member of the Texas Plant Protection Association and served on the US Wheat Germplasm Committee and other committees.  Amir has also demonstrated willingness to conduct outreach exercises by communicating wheat-related issues via different media sources (TV, radio).  These service functions, and others listed on his CV, certainly satisfy or exceed the commitments expected of his position.

Support letters.  Four letters of support have been provided for Dr. Ibrahim.  Two are from collaborators and two are from others familiar with Amir and his work.  All four letters are very positive, with no negative comments.


Summary.  Dr. Ibrahim is meeting or exceeding the requirements for tenure at the Associate Professor level expected for the wheat breeding position.  He has established a successful graduate level course and has recruited graduate students to his research program.  He also has a record of successful mentoring through the graduation process.  He has demonstrated a willingness to contribute meaningful service to both the department and the wheat community.  Finally, both acquisition of funding and tangible outputs indicate positive momentum in his research program.



Summary of Jacqui Peterson --- submitted by Richard Loeppert





Dr. Jacqui Aitkenhead Peterson

Assistant Professor of Urban Nutrient and Water Management

Started --- November, 2006

Appointment --- 60% research : 40% teaching



Education ---

B.Sc. (Environmental Science) University of Stirling, Stirling, Scotland, 1995

M.Sc. (Environmental Science) University of Aberdeen, Scotland, 1996

PhD (Natural Resources), Univ. of New Hampshire, 2000



Teaching 

Land Use and Water Quality

Methods of Soil Analysis

Forensic Soil Science

Study Abroad to Scotland --- 2010



Emphasis on hands on, student inquiry, quality control



Research

Urban nutrient and water management

DOC, N, P



Hypothesis driven

Strong student involvement



Student Advising

Texas A&M Univ.

PhD (chair or co-chair)--- 4

PhD (committee) --- 1

M.S. (chair or co-chair) --- 2

M.S. (committee) --- 2

Undergraduate Students --- 2

Diversity Fellows --- 2



Peer Reviewed Publications

Total --- 12 (citations)

First Author --- 8

Texas A&M (in press) --- 1

Texas A&M (submitted) --- 2

In preparation --- 9



Book Chapters

Published --- 2

In preparation --- 2



Abstracts

Total --- 44

First Author --- 17

Texas A&M --- 19



Books

Urban Ecosystem Ecology --- (in preparation, ASA)



Invited Talks

University of Aberdeen, Scotland (2009)

Colegio de Postgraduados, Mexico (2008)



Invited Reviewer --- National Science Foundation, Commun. Soil Sci. Plant Anal., Global and Planetary Change, Biogeochemistry, EPA,Environmental Pollution, Applied Geochemistry, Ecosystems, Forest Ecology and Management, Soil Biology and Biochemistry, Global Change Biolaogy, , Soil Sci. Soc. Amer. J., Aquatic Sciences, Water Air, and Soil Pollution, J. Environ. Qual., 



Professional Memberships --- American Society of Oceanography and Liminology, Ecology Society of America, AGU, SSSA



Grants and Contracts ---

Awarded 

TAMU Diversity --- $ 168,000

Pending

Harris County --- Urbanization and Water Quality, T. Gentry, $60,000

TCEQ --- TMDL for Carter Creek Watershed, B Harris, T Gentry, $401,167

Mexican Academy of Science --- Sustainable Hillslope Agriculture in Mexico, Carmen Gonzalez, $100,000

Additional Submissions --- 13



Awards

Submittted tofor ASA outstanding mentoring award

Mexican Academy of Sciences --- Visiting Distinguished Professor Award



Numerous international collaboration --- UK, Hungary, Czech Republic, Mexico, Jordan















Review of Cristine Morgan’s packet.

Cristine’s packet thoroughly and effectively presents here career accomplishments in support of her evaluation for promotion/tenure. In addition to teaching an undergraduate soils course over five years, she successfully initiated and collaboratively taught a graduate-level geospatial statistics course. In addition to presenting a conceptually distinctive teaching philosophy, she provided quantitative documentation of outstanding student ratings of her teaching. In addition, her record is distinguished through her mentoring of undergraduate research.


Cristine has thoroughly presented her record of funded and unfunded research proposals and projects, which are clearly relevant to her position description, professional interests, and her role as a mentor of graduate students. Similarly, she has documented an enviable record of scholarly publications, including refereed journal articles, book chapters, proceedings papers, and both invited and volunteered presentations. In addition to her teaching and research accomplishments, she has contributed to professional outreach efforts locally and beyond.

The six letters of support from internationally reputable professionals unequivocally support Cristine’s promotion and tenure. 


Overall, Cristine’s promotions packet, which effectively documents her record of teaching, research, and outreach and the unequivocal support of reputable external reviewers, is excellent. I have not suggestions for improving the package.


Don Vietor 




 





Kevin McInnes’ Summary of Cristine Morgan’s Dossier



Dr. Morgan’s research and teaching program has focused on development of techniques, information, and applications to aid exploration of the new frontier of high-resolution land management, and on preparing students to meet upcoming challenges.  Her early career has been a productive, well-balanced blend of research, teaching, and education.  Dr. Morgan joined the Faculty December 1, 2003 as an Assistant Professor of Hydropedology.  I’ve condensed the information in her tenure and promotion packet below, and have highlighted in bold where her accomplishments shine and added comments to the significance in parentheses (underlined).  The only matter of concern is that she has had three graduate students leave her research program without obtaining a degree.  Several letters from the external reviewers refer to this issue.  One of the students that quit left for financial reasons, one to pursue other interests, and one switched degree programs and joined the Department of Geology and Geophysics.  Personally knowing each of these students that left, I don’t feel it would have been wise for her to have worked to convince them to stay, and I think her program would have suffered had she done so.



Teaching Contributions (30% time budgeted, ~ 45% actual)

Courses taught

SCSC 310 Soil Morphology and Interpretations, 2 credit hours, taught each spring and fall semesters; SCSC 691 Undergraduate Research, variable credit; SCSC/FRSC 663 Applied Spatial Statistics, 3 credit hours, team-taught each spring semester with Dr. Marian Eriksson, Department of Ecosystems Science and Management



Advising

Undergraduate students

Texas A&M Undergraduate Research Scholars:  3



Graduate students

Committee Chair:  3 PhD, 6 MS,    Committee Member:  7 PhD, 10 MS, 3 MAg (demonstrates willingness to collaborate)



Evaluation of teaching effectiveness	

Soil Morphology and Interpretations, 157 students taught, students’ evaluation 4.78/5 (demonstrates excellence in teaching skills)	

Applied Spatial Statistics, 24 students taught, students’ evaluation 4.63/5

Department of Soil and Crop Science average 4.47/5



Student Awards and Accomplishments (demonstrates tutelage and promotion of students)

Travis Waiser, MS Student:  Outstanding Graduate Research Award, Dept. of Soil & Crop Sciences, 2005; W.G. Mills Memorial Hydrology Scholarship; 1st place oral presentation, Soil Survey Land Resources Workshop, 2005; 1st  place oral presentation, Student Research Week, Texas A&M University, 2005

Omar Harvey, PhD Student:  $5000 USGS Grant, 2005

Adam Helms, MS Student:  1st place oral presentation, Soil Survey Land Resources Workshop, 2008

Katrina Hutchison, MS and Undergraduate Research Scholar:  3rd place poster presentation - undergraduate, SSSA, 2007; Outstanding Undergraduate Research Assistant Award, Dept. of Soil & Crop Sciences, 2008

Scott Stanislav, MS and Undergraduate Research Student:  Invited speaker for the Texas Soil & Water Conservation Society Annual Meeting, 2008; 1st, 2nd, and 3rd place oral presentations, Soil Survey Land Resources Workshop, 2009, 2007, 2008, respectively; Undergraduate Research Support Award, Dept. of Soil and Crop Sciences, 2008; 2nd place undergraduate poster, Agricultural Program Conference, Texas A&M University, 2007

Leo Rivera, MS and Undergraduate Research Student:  W.G. Mills Memorial Hydrology Scholarship, 2009; 2nd place poster - undergraduate, SSSA, 2008

Takele Dinka, PhD Student:  W.G. Mills Memorial Hydrology Scholarship, 2009; $5000 USGS Grant, 2009



Teaching Awards or Recognition

Special Achievement Award for Teaching, 2007, Soil and Crop Sciences Department

Regents Scholar Mentor, 2004-2005



Self Improvement in Teaching

Faculty Teaching Academy 2007-2008, 2-semester program



Extension and service contribution (0 % time budgeted)

Guest Speaker, Texas Master Naturalists, 3-h lectures on the basics of soils and their association with ecology of Texas flora and fauna.  Brazos County: Spring 2005, Fall 2005, Spring 2006, Fall 2006, Fall 2007, Spring 2009; Gideon Lincecum: Spring 2007, Spring 2009; Red River County: Spring 2004

Hosted FFA State Land Judging Workshop, ~ 60 high school and Jr.-high school students. Spring 2005, 2006, 2007, 2009; Judge, District 4-H Soil Judging Contests, 2004, 2008 (demonstrates willingness to put in extra, unrewarded effort)



Research Contributions (70% time budgeted, ~ 45% actual)



Awards or recognition received

American Association of Agricultural and Biosystems Engineering’s Superior Paper Award,  2009, Sui, R. J.A. Thomasson, Y. Ge, and C.L.S. Morgan.



Research grants

41 proposals written, 23 funded, total amounts awarded as PI or Co-PI $3,209,362

Latest grant:  Lead PI, $398,840, Impact of spatial and temporal heterogeneity of soil cracking on watershed hydrology, 2009-2012, National Science Foundation, Hydrology (NSF grant demonstrates national competiveness of her research program)



Contributions to Public and Professional Organizations (0% time budgeted, ~ 10% actual)

 (demonstrates State, national and international recognition)



Soil Science Society of America:  1998-present; Associate Editor Division S6 2009-present; Emerging Issues Committee, 2002-2004; Bouyoucos Conference Committee, chair 2009, member 2008-present; Organizer of 2008 Symposium, “Integrating Instrumentation, Modeling and Remote Sensing in Honor of John Norman” 

American Society of Agronomy:  1998-present; Women in Agronomy Committee, 2002-present

Professional Soil Scientists Association of Texas:  2004-present, 2009 President Elect, 2008 Vice President

Southern Environ. Soil Physics Working Group:  2004-present; Host 2007; Secretary 2006

USDA:  AFRI Soil Processes proposal review panel 2009; CREES Southern Regional Water Quality Coordination Project, Watershed Management Focus Group member, 2004-present

Geoderma:  Editorial Board 2006-present (international journal)

Soil and Water Conservation Society:  1998-present

Water Science Faculty at TAMU:  2004-present

International Union of Soil Sciences Pedometrics Working Group:  2005-present

Annually co-hosts Soil Survey Land Resources Workshops, College Station



Professional Publications

Chapters of books written 1 

refereed technical papers 19, non-refereed 3 

patent disclosures 2; provisional patent 1 

invited lectures, seminars, or symposia presentations 12 (demonstrates local, State, and national recognition)

abstracts from professional meetings 47



Two most significant publications originating from TAMU:





Kish, L.B., C.L.S. Morgan, and A.Sz. Kishné. 2006. Vibration-induced conductivity fluctuation (VICOF) testing of soils.  Fluctuations and Noise Letters  6:L359-L365.

Waiser, T., C.L.S. Morgan, D.J. Brown, and C.T. Hallmark. 2007. In Situ characterization of soil clay content with visible near-infrared diffuse reflectance spectroscopy.  Soil Sci Soc Am J  71:389-396. 













Evaluation of 

Dr. Jacqueline Aitkenhead-Peterson


for the Departmental Tenure Subcommittee 


Dr. Peterson joined the TAMU faculty as an Assistant Professor of Urban Soil and Nutrient Management in November, 2006 with a 40% teaching and 60% research appointment.  The following evaluation will concentrate on her record at TAMU.

Teaching Evaluation:


Dr. Peterson began teaching two months after her initial appointment offering   undergraduate/graduate stacked courses in Water and Nutrient Management (AGRO 489/689) that included lecture and laboratory.  Afterwards, other courses included a similar course in Spring 2009 but without the laboratory; co-teaching Methods of Soil Analysis (AGRO 618) twice; a seminar (AGRO 681) on Issues in Urban Soil and Water twice; and Forensic Soil Science (AGRO 489/689) in the fall 2009.  Student evaluations have been highly favorable with evaluation averages substantially and consistently above that of the departmental average.  Student comments on teaching are highly complimentary as are those of the faculty.  Dr. Peterson has been creative in developing new courses as an effort to engage students from other disciplines into water and soil issues.  Examples are the development of the Forensic Soil Science course which teaches basics of soil science but geared to draw upon the current interest in forensics and a study abroad course to Scotland scheduled for Summer 2010 that targets students wanting an international experience.  Her energy and enthusiasm for teaching and mentoring are apparent in comments included in her packet, and noted in her supporting letters.  She continues to strengthen her teaching skills through the three teaching workshops she has attended this year.  Her rapport with students is excellent, and her mentoring skills are outstanding, so much so that she was nominated for an outstanding mentoring award sponsored by Women in Agronomy as part of the awards program of the American Society of Agronomy.  Her graduate students have been encouraged to develop professionally, and present research at state, regional and national meetings and compete for scholarships and awards; presently, they have received six scholarships and awards.  Additionally, she has engaged with two undergraduate students to give them laboratory and research-oriented experiences.  One of those students was recognized as an Undergraduate Research Fellow.  Further, she has worked with a high school student on his science project; his project was recognized as the best “water project” at  regional competition, and 5th best in the entire science fair.  It is apparent that Dr. Peterson has a gift of working with students and should be encouraged to continue her efforts in teaching. 

Research Evaluation:

Dr. Peterson’s efforts in research coincide strongly with her teaching, working closely with undergraduate and graduate students, and using research as a platform to teach.  It should be noted that when she arrived at TAMU, she had a start-up package, but a laboratory that needed a good deal of work to make it acceptable and functional.  Much of the labor and effort in setting up the laboratory was hers.  Today, that laboratory is well run, and highly functional as a result of her efforts.  She has four PhD and 2 MS students currently.  Her record shows strong activity to put her research findings before her peers at state, regional, national and international professional meetings.  For example, since January 2008, she, co-workers, and her students have presented 13 papers at five different meetings, including two in Europe.  Her publication record is strong having published 12 refereed journal articles on which she was first or second author on eight, and the journals are well respected and appropriate for each publication.  Although she has been at TAMU less than three years, she already has one published article and two in review from research in Texas.  She indicates that an additional 13 manuscripts are in preparation or planned of which six deal with research in our state.   In addition, she has two book chapters to her credit.  The work of Dr. Peterson has gained international recognition as evidenced by the six invited talks at foreign institutions.  She has a strong record of grantsmanship at the University of New Hampshire where she played the key role in securing $1.4 million in external funding from NSF and NOAA over a six-year period while in a post-doctorial type position (Post-Doc Research Associate and Research Assistant Professor).  At TAMU, Dr. Peterson has applied for and was granted $168,000 in internal grants, but could not use $84,000 of that as the potential graduate student elected to seek other opportunities.  She and collaborators have submitted proposals for about $1.86 million; of that, $1.3 million was to NSF and NRI and was not funded.  Currently a grant proposal of $651,000 has been submitted and is pending.  Dr. Peterson has a strong record of collaboration both in research and teaching, and has attended and actively participated in the annual Soils Critique each year since her arrival.  In summary, she has initiated a vital and dynamic program of research that is just now reaching the point that will provide the basis for successful grants and publications.  She is to be encouraged to continue the high quality research she has performed since arriving and to continue her funding efforts and not be discouraged as these are times of shrinking funding opportunities and her program is just now getting to the point that funding institutions will take notice.  

Service Evaluation:

Dr. Peterson has a good record of service in the department, having served on an average of two faculty search committees each year plus one to two standing departmental committees.  She has been involved in broadening curricula to include more international opportunities at the college level through task force involvement, and at the university level through working with the Study Abroad Office.  She has served to review numerous manuscripts and research proposals for a variety of journals and funding entities.  She is a member of four professional organizations, and suggested a book to the American Society of Agronomy on Urban Ecosystem Ecology for which she is serving as co-editor.  Weakness in the service area is lack of committee and officer involvement at the regional and national level.  

SUMMARY:


Dr. Peterson’s progress toward tenure at TAMU is on-track.  She has proven to be an effective teacher and mentor of students, shows great promise in her research, has been dedicated to putting her science before peers through presentations and publications, and continues to show the dedication and enthusiasm that we encourage in young faculty.




DRAFT:  Notes from P&T Meeting Sept 16 2009




The following were taken as likely embellishments to the written analyses discussed that meeting, or notes for future action.


TONY PROVIN (promotion – Associate to Full)


· Package and letters (2) are excellent.


· SCSC:  High priority should be place on getting more reference letters!


AMIR IBRAHIM:  (tenure, only)


· Package and letters (2) are excellent.


· AMIR:  Remove all publications listed as “in preparation”!


· In statement, point out that 


· the nature of breeding is such that breeders often publish less than other scientists, but that has not been the case with Dr. Ibrahim


· His position was vacant several years, so he started with very little in place, and has built his program up quickly


· His credentials clearly exceed those that  would be expected of an assistant professor to successfully vie for promotion and tenure

STEVE HAGUE:  (mid-term review)


· Seems to be making progress on all fronts


· Recommendations:


· Needs greater individual identity; it will be important that he be the leader in that area of research – if a sub-area of cotton research (it must be clear that CWS is not the leader in that subarea) 


· Needs identifiable backbone to research, whether cotton, or other crops


· Needs to vie for academic funding


· Promotion document is in 2nd person (most candidates use 1st person)

CRISTINE MORGAN (promotion to Associate, with tenure)


· Superb package, x. well balanced


· Exceptional number of undergrad awards


· Exceptional:  NSF award to a soil scientist


· High proposal success rate


· As one or few females in our dept., she serves on a very large number of committees


· Only possible weakness, is the perception of a higher-than-normal rate of grad-student loss (ref letters).  This may need to be noted and explained in the SCSC DH letter:  these losses seem to be due not to her but the students:  one had personal financial problems, another was a single-mother, and another simply jumped disciplines.

JACQUELINE PETERSON:  (mid-term review)


· Some exceptional contributions in teaching and mentoring


· Her lab here was dysfunctional when she arrived; she set it up exceptionally well (lots of individual effort on her part)


· # pubs is good, but will need pubs to demonstrate productivity from TAMU research


· Exceptional int’l experience


· More interactions with colleagues would have multiple benefits


· Recommendations for greater grant success:


· More interactions and collaborations, internal and external


· Greater emphasis on process-oriented research, rather than survey work, per se 


· ASA or SSSA Book editing is admirable; might other service contributions be more beneficial at this point in her career? 

TERRY GENTRY:  (mid-term review)

· Excellent package for review.


· Must keep working on being a little bit more aggressive and self-promoting


· Recently nominated for the Joanne Treat Award


· Would do well to win federal grant awards


· Would do well to serve as first or corresponding author on more papers; (can he explain why he has not done that so far?)

GIRISHA GANJEGUNTE:  (mid-term review)

· Difficult location to do research.


· Needs publications to demonstrate effective research while in his position  


· Needs to win competitive research dollars


· Recommend developing collaborations, e.g., with UTEP researchers


· Perhaps ask to serve on editorial board for a journal

SEPT 17 2009 Report P&T Subcommittee SCSC:


The main functions of this subcommittee are to pre-analyze and generate a collective preliminary assessment of any professorial candidates officially vying for promotion and/or tenure, including mid-term reviews for Assistant Professors.  The assessments serve several functions important to the review process, per se, as well as to the department and candidates in general.


The following professors kindly agreed to participate in the review process, which is greatly appreciated as everyone is very busy, and some exceedingly so, and with pressing dates for travel, teaching and so on.  The array of reviewers reflected efforts to include two ad hoc reviewers per candidate (3 in one case), with primary responsibilities to examine all existing P&T-related documents for that candidate in detail, provide a written (computer file) assessment relative to official P&T guidelines.


Chair:  

David Stelly


Members:
Baumann, Paul


Bronson, Kevin


Feagley, Sam


Finlayson, Scott


Hallmark, Tom


Hays, Dirk


Hons-Frank


Loeppert, Richard


McInnes, Kevin


Nelson, Lloyd


Redmon, Larry 


Rooney, William


Vietor, Donald


Zhang, Hongbin


Zuberer, David


The members were also requested, if possible, attend (in person or by telephone conferencing) a subcommittee meeting Sept 16 at noon Rm 437 Heep Ctr.  If so, they were also asked to verbally present the assessment, which served to stimulate discussion about the respective candidate.  In spite of conflicts, most faculty were able to attend: 



· David Stelly


· Baumann, Paul


· Finlayson, Scott


· Hallmark, Tom


· Hays, Dirk


· Hons-Frank


· Loeppert, Richard


· McInnes, Kevin


· Nelson, Lloyd 


· Rooney, William


· Vietor, Donald


· Zuberer, David


Based on those documents and the discussion, a summarizing overview of each candidate will be provided to the Overall P&T Committee on Monday, at noon, Sept. 21 in Rm 440 of the Heep Ctr.  One ad hoc reviewer per candidate will verbally deliver that summary statement, and that individual is being requested to prepare a 1-2 slides regarding their respective candidate, e.g. PowerPoint, that can be jointly viewed during the ad hoc summary statement.


· Baumann, Paul


· Hons-Frank


· Loeppert, Richard


· McInnes, Kevin


· Nelson, Lloyd 


· Rooney, William


· Zuberer, David




Evaluation Criteria for Dr. Tony Provin


Candidate for Professor and Extension Specialist


Position Description:


Dr. Provin directs the operations of the Texas AgriLife Extension Service Soil, Water and Forage Testing Laboratory and facilitates internal and external linkages to improve nutrient and fertilizer recommendations and utilization through research and extension programming, while assisting County Extension Agents (CEA’s), other Extension specialists, researchers, other state agencies, and outside individuals with issues regarding laboratory analyses and interpretation of results.  He has a 100% Extension appointment.


Program Development Activities and Planning


Dr. Provin has worked closely with CEAs, District Extension Administrators, Regional Program Directors, and other faculty, but due to his position as lab director has not been involved in as many program development and planning activities as other Extension specialists.  Despite the additional load of directing the lab, he has, however, been quite active in this particular aspect of Extension.


Teaching Effectiveness and Quality


Again, due to his involvement in directing the lab, Dr. Provin does not participate in county educational programs to the same extent as do other Extension specialists.  He has, however, developed a significant number of Extension fact sheets, bulletins, and other publications regarding the lab.  He has likewise been very supportive of county result demonstrations, soil testing campaigns, and applied research studies that have served in lieu of actual face-to-face extension meetings.


Quality of Program and Organizational Support


Dr. Provin has supported Extension in a number of methods.  He has participated in county educational programs as requested, provided discounted sample analyses for both soil and forage result demonstration programs.  This support has been invaluable to county-based faculty in their educational activities and programs.  Dr. Provin has also been very active in grantsmanship and has served as PI or Co-PI on grants totaling over $10 million during his career.  This is extradordinary for an Associate Professor and Extension specialist.


Cooperation and Collaboration


His collaborative efforts have included not only many other Extension faculty, but has also include TAMU and Texas AgriLife Research faculty members from several departments from the College of Agriculture and Life Sciences.  Dr. Provin has also been extensively involved with several state and federal agency personnel.  His level of collaboration both in the field and the lab has enabled other faculty members to advance their careers in a substantial way.


Scholarly Contributions and Professionalism


Dr. Provin has received honors both as an individual and, possibly more importantly, as the member of several teams.  This again indicates not only productivity but also the collaborative nature of Dr. Provin.  He is an active member of the Soil Science Society of America and routinely attends the annual ASA meeting and has provided over 70 professional abstracts.  He is a member of several honorary societies and has demonstrated international activity by interacting with several foreign scientists relative to issues related to soils and water. Finally, Dr. Provin’s peer-reviewed publication record is excellent for any faculty member at this stage of his career.  Additionally, he has contributed to four book chapters.  Dr. Provin, therefore, has demonstrated a excellent record of scholarly contributions and professionalism.


Dr. Provin has proven to be an effective extension educator as evidenced by his participation in educational program planning and implementation; he has demonstrated the ability to cooperate and collaborate with a wide range of TAMU and Texas AgriLife faculty and other state and federal agencies; has shown considerable regional, national, and international involvement; and he is recognized by his peers from other institutions.  Thus, in reviewing the criteria for promotion to Professor and Extension Specialist as stated by the Texas AgriLife Extension Service policy, I believe that Dr. Provin has met and exceeded the criteria and should be promoted.












Evaluation Criteria for Dr. Tony Provin

Candidate for Professor and Extension Specialist


Texas AgriLife Extension Service faculty are evaluated for promotion based on evaluation criteria as established by the Texas AgriLife Extension Service policy. Evaluation of an individual's effectiveness is based on various diverse activities that represent overall contributions in educational programming and translating technology for effective delivery to targeted audiences. A combination of critical professional endeavors forms the basis for an accurate evaluation of Extension faculty members. Listed below are the various areas for evaluation and a brief description of how Dr. Provin has met the goals for promotion to Professor and Extension specialist.

Position Description:


Dr. Provin directs the operations of the Texas AgriLife Extension Service Soil, Water and Forage Testing Laboratory and facilitates internal and external linkages to improve nutrient and fertilizer recommendations and utilization through research and extension programming, while assisting County Extension Agents (CEA’s), other Extension specialists, researchers, other state agencies, and outside individuals with issues regarding laboratory analyses and interpretation of results.


Program Development Activities and Planning


Dr. Provin works closely with CEAs, District Extension Administrators (DEAs), Regional Program Directors (RPDs), Extension specialists, and Texas AgriLife Research and TAMU Faculty to develop outreach programming in soil nutrient management, and soil, plant, forage, biosolids, and water testing. Dr. Provin also works closely with Extension specialists and researchers to develop nutrient management recommendations.

Teaching Effectiveness and Quality


Dr. Provin effectively uses group-teaching methods in county and regional educational programs on soil fertility and forage/crop production. He has developed handouts, Extension fact sheets, bulletins and other publications relative to Soil, Water and Forage Testing Laboratory and crop/forage fertilization as the sole author or in collaboration with other Extension colleagues. Dr. Provin also works extensively with CEAs and specialists to develop and support result demonstrations and applied research studies in waste management, soil testing, crop production, and plant/forage analysis. Additionally, Dr. Provin provides individual and/or group training and assistance in soil testing/fertility, forage/plant and water analysis to CEAs, specialists, and faculty via one-on-one contact, mail, e-mail and telephone communications, site visits, and through formal training courses.

Quality of Program and Organizational Support


Extension program delivery involves a variety of mechanisms. One traditional mechanism has been through focus and multi-disciplinary group meetings with clientele. Since 1996, Dr. Provin has been invited to deliver 130 county-based programs with 75 of these programs being regional or multi-county in nature. Additionally, 90 of these programs were multi-disciplinary in nature with a focused interaction with faculty from Plant Pathology, Agricultural Economics, Animal Sciences, Entomology, Biological and Agricultural Engineering, Range Science and Horticulture. Dr. Provin has also been a team member for the Texas Nutrient Management Certification program, where he has made 14 different presentations on soil testing and nutrient recommendations.

Dr. Provin has supported numerous county and multi-county based programs. This support has included discounted sample analysis for result demonstration programs, soil, water and forage


testing campaigns and statistical analysis and interpretation of result demonstration studies.


Collectively, he has supported 532 county-based hay shows, 35 water testing campaigns, 353 soil


testing campaign representing 624 counties, as well as 725 different county-based result


demonstration studies.

Finally, during Dr. Provin’s career with the Texas AgriLife Extension Service, he has been a PI or Co-PI on over $10.5 million in grants and fee-based programming receipts with approximately $7.1 million directed to his program.


Cooperation and Collaboration

Dr. Provin works in a cooperative and collaborative fashion with many Extension specialists, CEAs, and faculty to provide timely soil, water and plant analysis and communicate with CEAs on fertility related matters and soil fertility problems. He also coordinates soil testing and agricultural environmental concerns with regional groups and other state and governmental agencies including Texas Commission on Environmental Quality (TCEQ), Texas Department of Transportation (TXDOT), USDA Natural Resources Conservation Service (USDA/NRCS), Texas Institute for Applied Environmental Research (TIAER), Southern Extension and Research Activities Information Exchange Group (SERA-IEG-6), and National American Proficiency Testing Program (NAPT). Dr. Provin works closely with specialists and researchers to strengthen turfgrass fertility recommendations and soil testing interpretations. He routinely confers with the Soil & Crop Sciences Extension Program Leader and Department Head on laboratory analyses and needs within the Extension Soil Chemist position. Dr. Provin also interacts frequently with Soil Environmental and Soil Fertility Specialists and NRCS staff to develop nutrient/fertility guidelines for manure and biosolids applications on Texas soils.

Scholarly Contributions and Professionalism




Professional Honors and Awards


Texas AgriLife Extension Service Team Award for Superior Service - Rio Gande Valley Nutrient Management Education (2007)


Department of Soil and Crop Sciences Special Achievement for Extension Award (2007)


Texas Environmental Excellence Award for Agriculture – Team Award (2009)


Memberships and Certifications


Soil Science Society of America


Alpha Omega Honor Society


Gamma Sigma Delta Honor Society


Sigma Xi Scientific Research Society


State of Texas Professional Geoscientist-Soil Scientist


International Involvement


Dr Provin has supported international activities through meeting with and advising both Texas AgriLife Research and TAMU faculty on laboratory analyses needs for imported samples. Additionally, he has interacted with faculty and foreign universities and governments to address soil testing analytical questions and needs. Examples of these interactions include:


· 2003 - University of Malawi-Bunda College: Increasing phosphate fertilizer availability through banding 2003-Minister of Agriculture-Afghanistan: Tour and discussion of analytical agricultural laboratory.

· 2005 - Turkmenistan: Addressing water quality and soil salinity limitations for cotton production.

· 2006 - Tunisia Agriculture and Water Resources Ministry: Tour and discussion of analytical agricultural laboratories and soil testing correlation/calibration.

· 2006 - Uzbekistan cotton production: Soil fertility including correlation/calibration approaches, (in conjunction with USAID).

Dr. Provin has proven to be an effective extension educator as evidenced by his participation in educational program planning and implementation; he has demonstrated the ability to cooperate and collaborate with a wide range of TAMU and Texas AgriLife faculty; has shown considerable regional, national, and international involvement; and he is recognized by his peers from other institutions. Thus, in reviewing the criteria for promotion to Professor and Extension Specialist as stated by the Texas AgriLife Extension Service policy, I believe that Dr. Provin has met and exceeded the criteria and should be promoted.

Type �

Since Last Promotion �

Career�

�

Refereed/Peer-Reviewed �

16 �

23�

�

Scientific Abstracts �

37 �

72�

�

Chapters in Books �

2 �

4�

�

Extension Publications �

5 �

17�

�

Laboratory Publications �

46 �

108�

�

Departmental Publications �

3 �

7�

�

Other Publications and �

4 �

8�

�











Paul A. Baumann, Professor and Extension Weed Specialist


Dr. Tony Provin-Dossier Review

As director of the Soil Testing Lab, Dr. Provin has been a cooperative, productive, and ingenious faculty member.   What places Dr. Provin in the “exceptional” class, is his productivity beyond this appointment.


Upon his arrival at Texas A&M, he was greeted with adversity and discontent by clientele , and the prospect of managing employees who had dozens of years in the soil testing lab.  Tony does not have the personality to shy away from controversy and quickly went to work to change the image of the soil testing lab and gain the trust and respect of employees who had seen the best and the worst of supervisors.  The soil testing lab went from processing 30,000 samples annually when he arrived to between 40 and 60,000 today.  With his lab personnel, and since his last promotion, Dr. Provin has responded to 28,734 phone calls, 83,764 emails, and 4,110 laboratory visits. He has worked with his laboratory staff to develop Quality Assurance Project Plans which are required for most federal grants.  This qualification has played a role in acquisition of more than $10 million in funding.

Extension Specialists are largely measured by their impact on clientele.  To this end, Dr. Provin has proven productivity as follows;

1)  Bolstered by field studies, adopted the Mehlich III soil testing method which will continue to save producers money by not overestimating phosphorus requirements.


2) Worked with urban clientele to reduce nitrate-N  over 65% from storm water runoff through an urban soil testing initiative in Travis Co.

3) Consistently works with County Extension Agents to promote soil testing programs,  saving producers over $54 million annually.


4) Coordinated an urban soil testing program directed at reducing phosphorus applications by homeowners and subsequent impairment of surface water quality.


5) Worked with the poultry industry to develop novel methods of disinfecting, resulting in the conservation of 93 million gallons of water per year.

6) Promoted forage testing to improve the quality of forage production and the recognition of value in the eyes of both the producer and the buyer.


7) Responded to the emergency of hurricane Ike by working with other specialists and county agents to sample over 42,000 acres of crop land for salinity.  The findings from this project saved producers over $82 million dollars that would have been lost trying to replant crops that could not have survived the adverse conditions.

Dr. Provin has given more than 200 county level programs at 130 venues.  Considering his other responsibilities, this is a respectable number and reflects an acceptance by county agents and clientele.  Presentations have concentrated on soil fertility in row crops, forages, turf, and home gardens.  Dr. Provin has also been the point person on a number of county agent training programs in soil fertility.


In the area of scientific publications, Dr. Provin has had an appropriate role in the publishing of 16 journal articles since his last promotion, two book chapters, 37 abstracts, five Extension publications, 46 laboratory publications and three departmental publications.  As an Extension Specialist, per AgriLife Extension promotion guidelines, specialists are not required to be a senior author on journal publications but are encouraged to play a significant role in their development as a co-author.

Dr. Provin has certainly demonstrated a cooperative nature with colleagues.  It is particularly impressive that he has cooperated with 56 other faculty members and external professionals on a wide diversity of funded research projects.  In addition, he has cooperated with peers on 29 field and greenhouse studies and 19 laboratory studies.  These efforts have led to the garnering of more than $5.4 million since his last promotion of which $3.4 million went directly to his program.  Career totals are $10.5 million and $7.1 million, respectively.  Dr. Provin has also cooperated with soil and plant testing lab directors at the Univ. of Georgia, Univ. of Arkansas, Oklahoma State,  Louisiana State University, and the Noble Foundation.  These efforts have provided for more uniform testing and recommendation guidelines.  Dr. Provin has also played informal, but significant roles in the development of biodiesel testing protocols and the creation of Material Safety Data Sheets.

Professionally, Tony has provided reviews for 48 manuscripts from nine journals.  He is an active member of the Soil Science Society of America, having served on four committees.  Dr. Provin has served numerous times as an advisor to the Texas Commission on Environmental Quality, The SERA-IEG-6 information exchange group, and the Brazos Valley Hay Producers Association.  He has been active through 14 committee assignments within our department, four committees within AgriLife Extension, and is a member of the COALS Information Technology Advisory committee.


Internationally, Dr. Provin has cooperated with colleagues from Malawi, Afghanistan, Turkmenistan, Tunisia and Uzbekistan  to address soil testing needs and analytical assessments.  In addition, he has worked with TAMU faculty on laboratory analysis of imported samples.

In summary,  Dr. Provin has been an extremely productive faculty member.  As the soil testing lab director, his career could have been confined to the safe confines of the third floor.  However, Tony recognized a need for field validation studies and cooperated with soil fertility, forage, field crops, and turf colleagues to develop the best recommendations possible.  His grant acquisition and cooperative research program alone would compete favorably with most full professors in our department, despite having a full time job as the lab director.  Let this guy get some sleep and promote him to Full Professor. 




some you probably do not have, as they came relatively late.

David



September 15, 2009

Dr. David Stelly

Soil and Crop Sciences Department
Texas A&M University

2474 TAMU

College Station, TX 77843-2474

Dear David:

I serve on Dr. Ganjegunte’s mentoring committee and have been impressed with his progress.
Dr. Ganjegunte started his position in 2006 and has a 100% Research appointment at the Texas
AgriLife Research Center in El Paso. He is a certified professional soil scientist. Since he does
not have a teaching appointment, | will comment on only research and service.

Research:

Dr. Ganjegunte has more than 12 years of research experience in the areas of salinity
management, irrigation water quality and carbon sequestration. His research program specializes
in beneficial uses of waters with elevated salinity, soil-water salinity interaction, on-farm water
conservation and desalination concentrate management. Current research includes agricultural
irrigation of electric cooling tower reject water (blowdown water) and graywater, on-farm water
conservation, soil salinity management using organic polymers and evaluation of
electromagnetic induction method for rapid assessment of salinity at a high spatial resolution.

He has 15 peer reviewed journal articles, being first author on 11. He has two manuscripts in the
review process and three in various stages of development. All of the submitted and in progress
manuscripts are from research conducted in Texas. He has two book chapters, several grant final
reports, and several meeting abstracts from national and international meeting presentations. He
has obtained grants and contracts since 2006 totaling about $114,000. He is on the grant
proposal tread mill and is obtaining grant funds at a steady pace.

Service:

Dr. Ganjegunte serves as the chemical safety officer for the El Paso Texas AgriLife Research
Center and has served on the vehicle purchase committee. He reviews manuscripts from journals
such as Soil Science Society of America Journal, Journal of Environmental Quality, Applied
Clay Science, and Groundwater. He is a member of the American Association for Advancement
of Science, Soil Science Society of America, American Society of Mining and Reclamation,
New Zealand Society or Soil Science, Indian Society of Soil Survey and Land Use Planning and
Indian Society of Remote Sensing. He was awarded the 2007 Outstanding Young Agricultural
Scientist Award by the Association of Agricultural Scientists of Indian Origin (AASIO). He has
served on the AASIO Outstanding Student Award Committee and is currently serving as the
chair of the AASIO Outstanding Young Agricultural Scientist Award Committee.



I believe that Dr. Ganjegunte is making very good progress and should be able to go forward for
promotion in the next 1 to 2 years. Within 1 year he should have four or five referred journal
articles on research he has conducted since arriving in Texas. He is trying to get more involved
in ASA committees. He has volunteered for committees, but has not been selected. We, as his
mentoring committee, are working with him to help him get assigned to a committee. We are
also encouraging him to get more involved in international work.

Sincerely,

Dr. Sam Feagley

Professor and State Soil Environmental Specialist
Soil & Crop Sciences

Texas AgriLife Extension Service

Texas A&M University

2474 TAMU

College Station, TX 77843-2474
E-mail:sfeagley@ag.tamu.edu

PH: 979-845-1460

FAX: 979-845-0604



From: "Kevin Bronson" <k-bronson@tamu.edu>

Date: September 16, 2009 9:03:13 AM CDT

To: "Dirk Hays" <DBHays@ag.tamu.edu>, "Don Vietor" <DVietor@ag.tamu.edu>,
"David Zuberer" <DZuberer@ag.tamu.edu>, "Richard H Loeppert"
<RLoepper@ag.tamu.edu>,<dbhays@tamu.edu>, "Frank Hons" <f-hons@tamu.edu>,
"Charles Thomas Hallmark" <hallmark@tamu.edu>, <hbz7049@tamu.edu>, "Kevin
Mclnnes" <k-mcinnes@tamu.edu>, "Lloyd Nelson" <Ir-nelson@tamu.edu>, "Paul A
Baumann" <p-baumann@tamu.edu>, "Sam Feagley" <s-feagley@tamu.edu>,
<sfinlayson@tamu.edu>, "David M Stelly" <stelly@tamu.edu>, "Bill L Rooney"
<wlr@tamu.edu>

Cc: "David Baltensperger" <DBaltensperger@ag.tamu.edu>, "Carol Rhodes"
<cj-rhodes@tamu.edu>, "Judy Young" <j-young@tamu.edu>, "Travis Miller"
<td-miller@tamu.edu>

Subject: Mid-term review of Girisha Ganjegunte's P&T package

David:

Here is my report on Girisha Ganjegunte®"s dossier package for mid-term
review to Associate Professor.

Girisha“"s area of emphasis on salinity management and wastewater chemistry
and management and irrigation science and management is a very vital thrust
in West Texas. Girisha is 110 % committed to this crucial program, and
in short he is making excellent progress after only three years. His
documented activities in grantmanship, research, publishing, service, and
speaking engagements are at or above expectations. It is very Impressive
that his research program is multi-pronged, and that he has accomplishments
to document in only in 2-3 years in the thrusts of cooling tower and
wastewater reuse, irrigation efficiency, and EMI approach to salinity
assessment.

Naturally his publications to present are mostly from Wyoming and his other
appointments prior to coming to EI Paso three years ago. But he has several
jJjournal publications in the pipeline from his Texas research. Giiven his
obvious strong commitment to publishing, we look forward to seeing other
pubs come out on his Texas program by the time he goes up for promotion
to Associate Professor.

Grant dollars for this area of soil and water science are not easy to
garnish. There appears to be some gap in funding dollars compared to the
long list of current collaborators listed in the package. 1 would just
encourage Girisha to continue to push hard for internal and federal
grants. Realizing also, that it is difficult to advise graduate students
being based in the EIl Paso center, 1 hope that he can still manage to advise
at least one iIn the next 3 years.

Overall, a very good research program, and I give him high marks.

Kevin Bronson
Professor of Soil Fertility



Lubbock Center



Mid-tenure evaluation comments for Dr. Terry Gentry - Assistant Professor Soil and Aquatic Microbiology
D. Zuberer

Teaching

While Dr. Gentry’s official appointment is 70% research and 30% teaching he has taken on a substantial share of
teaching activities with the assumption of Agro (SCSC) 455/657, Environmental Soil Science, and the revamping
of that course. He has also developed a new graduate-level course, SCSC 637 - Environmental Microbiology,
which offers advanced instruction beyond the basics of SCSC 405 including modern molecular techniques for the
study of microbial community structure, etc. He also co-developed a dual-level course, SCSC 425/465, Biofuels
and the Environment with Dr. Hons. Perhaps what impresses me the most is that he has undertaken these tasks
with a great deal of zeal. He is a highly-motivated educator! His dedication to quality teaching has been
recognized by his being awarded the 2008 Special Achievement Award for Teaching from the Department of Soil
and Crop Sciences and a Teaching Associate Award from the University of Arizona in 2002. Student evaluations
are consistently very favorable!

Research

Dr. Gentry has established a very robust research program in his short time here. He has identified research
opportunities of potentially very high impact at the local, state and national level. The centerpiece of his program is
the development and application of modern molecular techniques for enhanced understanding of microbial
communities and processes relevant to the solution of environmental issues or to increasing efficiencies of
industrial processes such as biofuel production.

He is poised to make very substantial contributions to our understanding of the sources of bacterial
contaminants in Texas’ impaired water bodies and the results of that research will be important to producers and
ranchers as well as to the broader public

He has also developed part of his program to deal with several aspects of the biofuels industry. He has
ongoing research with Dr. Holtzapple to develop a clearer understanding of the microbial processes occurring
during the MixAlco (carboxylate) fermentation process. He also has collaborative research with Dr. Hons and
others on the impacts of bioenergy cropping systems on soil microbial communities and on the utilization of
bioproducts such as oil seed meals, etc. from biofuels production facilities.

One of Dr. Gentry’s strengths is his ability to reach across disciplines and across units to put together or
participate in collaborative research teams that can have a greater impact than if those researchers were working in
isolation. Thus far his projects have attracted funding from local, state, federal and corporate sources in the amount
of about $3.9 million. His share of that pool is $1.6 million! He has been very successful with getting research
results out to the scientific community having published 13 papers since his appointment (25 career), 3 book
chapters (4 career) and 58 Technical Abstracts (96 career).

Service

While he has been heavily engaged with his teaching and research activities, Dr. Gentry has managed to
find time to be active in service to the department and beyond. He is an active member on three of our
departmental committees and at the college level, he serves on the COALS Study Abroad Scholarship Committee.
He serves on two state-level task forces involved with bacterial contamination and the establishment of TMDLSs.
He has provided service to SSSA by chairing a session on organic matter at the 2007 meeting in New Orleans and
he is the current Chair of Regional Research project S1022. He also provides extensive service as a reviewer for
several top-tier soil science and microbiology journals.

Conclusion

I hope that my evaluation of Dr. Gentry does him justice! | believe he is one of our truly outstanding young faculty
members and that he is well on his way to becoming a nationally and internationally recognized leader in his field.

I have no doubt that he is on track for promotion and tenure and | look forward to watching his career as it grows.
He is a great asset to our department!



Assessment on the Dr. Terry Gentry’s Dossier
Dr. Terry Gentry: Teaching — 30%, research — 70%, service — 0.0%
Strengths:

Dr. Terry Gentry has done excellent jobs in teaching, research and service since he joined the
departmental faculty in January 2006.

He has taught three courses: SCSC 425 stacked with SCSC 625 (2 credit hours, Fall of even-
numbered year), SCSC 455 stacked with SCSC 657 (3 credit hours, spring) and SCSC 637 (3
credit hours, spring of odd-numbered year), chaired or co-chaired graduate studentsfrom 5in
2006 to 12 (8 PhD, 4 MS) in 2009, and supervises or co-supervised 4 postdocs. He has also
served as a committee member of 9 graduate students. The students’ evaluation on his courses
ranges from 4.63 — 4.91, for which he has obtained departmental Specia Achievement Award
for Teaching in 2008.

Dr. Gentry has developed an active research program in environmental microorganisms. He has
been the Pl and Co-PI of 12 grants, with atotal fund of $3,867,956 ($1,600,111 for Dr. Gentry),
of which 54% are competitive and 46% are internal. From the research, atotal of 13 peer-
reviewed papers have been published in professional journals, such as Appl. Microbiol. Biotech.,
Pest Manag. Sci. Environ. Sci. Technol., and Microb. Ecol., since 2006. Additionally, he has
presented 58 papers and abstracts at professional meetings.

Dr. Gentry has provided numerous services at the departmental, college/university, state,
nationa and professional community levels. These include committee services, manuscript
review and proposal review.

Areas to be Improved:

1. More grants at the federal level — Of the 12 grants that he has obtained so far, none was
federal-level competitive.

2. More peer-reviewed publications with Dr. Gentry as senior or corresponding authors. Of the
13 peer-reviewed publications, Dr. Gentry is the senior or corresponding author of only one
that was published in 2006.

There will be no doubt that the improvement in the areas will make him to be very successful in
future promotion from Assistant Professor to Associate Professor.



Lloyd R. Nelson, Regents Fellow and Professor, Texas AgriLife Research

RE: Dr. Steve Hague — Dossier Review (9-14-2009)

Dr. Hague is Assistant Professor and Plant Breeder with cotton, sunflowers, jatropha, castor
beans and rapeseed. He has a 75% research and 25% teaching position.

RESEARCH: Dr. Hague began his research program as a cotton breeder; however, has
expanded to other crops at well. Main emphasis on cotton relates to water-use efficiency.
Oilseed species relates to energy crops, or bio-diesel. | expect oilseed crop research is in an
effort to obtain grant dollars. Dr. Hague had had been a cotton breeder in Louisiana, so came in
with good experience. He is working with Dr. Wayne Smith in the cotton program, so is not
starting from scratch. He is working with extra-long staple cotton germplasm, enhancing genetic
diversity through mutation, exogenous auxin application, etc. His research with other oil seed
crops should be pursued as time allows. | expect one or two of these bio-energy crop efforts
should pay-off either by publications, grants, or new cultivars and germplasm releases.

PUBLICATIONS: Dr. Hague has 9 pubs listed as journal papers, of which he is senior author
on 4. Five are after he was hired at A&M. He is in very good shape with journal papers, if he
continues at this level over the next 3 yrs. He has 2 book chapters, of which he is senior author
on one. He has 28 proceeding papers, which is outstanding. He has 3 invited international, and
3 national presentations. He has 2 patents on FiberMax FM cotton for 2006. Overall, this record
would likely merit his promotion even at this date.

GRANTSand FUNDING: Dr. Hague’s external grant funding as Pl is at $172,590.00. As Co-
Pl he has $385,500 to date. From internal funding he has $105,000 as PI and as gifts-in-kind he
has $88,500. For a traditional plant breeder, these amounts are very good considering he has
only been employed for three plus years.

TEACHING: Dr. Hague has taught 4 classes, or which 2 are undergraduate (SCSC 304 and
SCSC 421) and 2 graduate level (SCSC 621 and SCSC 689). He has or had 4 graduate students,
or which one received his M.S. Degree, and others are still in graduate school. From his pre- and
post course survey, it appears he improve the students appreciation for plant breeding and for
public support of university and USDA plant breeding programs. It was stated that in all of the
classes he has taught have shown increased enrollment in subsequent semesters. He was involved
in a Special Topic class to visit International Ag. Res. Centers in Mexico. This certainly took a



great deal of Dr. Hague’s time to organize this class.

ROYALTIES: | saw no evidence of any royalties being collected in his program. He does
have two plant patents in 2006; however, will any royalties be collected in relation to these
patents? | expect this is the accepted protocol for the cotton program with Texas AgriLife
Research. Never-the-less | see this as a negative aspect of his program. Some royalties need to
be produced to support the cotton breeding program, the unit, and for his personnel income.
Perhaps royalties could be forthcoming from the oilseed crops.

SERVICE: His service to state, national, and international organizations seems quite
outstanding for a young scientist. | would expect he will continue this effort and likely be
elected to several regional and national offices during his career. His international interaction
first in Mexico, but also in China, and cooperative efforts and numerous contacts may result in
international grants and/or contracts. This effort should be pursued; however, he needs to make
sure these efforts are productive and not just time consuming so as to reduce efforts in his
research program and plant breeding projects.

In summary, | would rate Dr. Hague performance over the past 3 years as above average and that
he is well on his way to being a successful scientist and teacher in the Department of Soil and
Crop Sciences. | would not expect him to have any problems in being promoted to Associate
Professor in the next 2 or 3 years.



AgriLIFE RESEARCH K[ | TEXAS A&M
« EXTENSION

Texas A&M System

UNIVERSITY

COLLEGE OF AGRICULTURE
AND LIFE SCIENCES

Department of Soil and Crop Sciences

August 19, 2009

To:

| have reviewed the tenure packet of Dr. Amir Ibrahim and based on the documentation, it is my
recommendation that Amir be given tenure.

Dr. Ibrahim has been on faculty at Texas A& M University since 2007 as an Associate Professor and
Small Grain Breeder. Prior to this position, Dr. Abrahim was a winter wheat breeder at South Dakota
State University. At South Dakota State University, Amir started as an Assistant Professor and rose
through the ranks to Associate Professor with tenure. At Texas A&M University, Amir is
responsible for the small grain breeding program for both oat and winter wheat.

It is my recommendation that given tenure based on the following assessment.

1. Dr. Ibrahim developed and taught several courses at SDSU; he has continued that trend here
at TAMU. Heisnow teaching an experimenta design course that has had both good
enrollment and good ratings. It isanimportant and needed course in our graduate student
training.

2. Dr. Ibrahim has developed a strong graduate research training component to his breeding
program. He serves as advisor for three students and co-advises another three (with other
faculty in our department).

3. Inthe past two years, Dr. Ibrahim has reestablished the small grains breeding program at
College Station to critical mass. | expect him to produce new and useful oat and wheat
varieties for South and Central Texas.

4. Dr. Ibrahim has established his ability to procure traditional sources of funding to provide
base funding for the breeding program. He is collaborating with additional scientiststo
procure funds from more non-traditional and competitive sources (ie, the AFRI grant).

5. Dr. Ibrahim is studying application of wheat production in new and innovative ways. While
not all of these may be successful or adopted, it is the role of public breeding programsto
devel op innovative approaches and uses of our important crop plants.

6. With regard to publication, Amir has 18 published journal articles. In addition, over his
career he has released eight wheat cultivars. This publication and release record is acceptable
for abreeder. (He lists another 4 as submitted and 14 in preparation — | would remove these
from the package and just provide those that are published, in press or accepted).

In summary, Dr. Ibrahim has established a small grain program that will be productive; heis aready well know
and received by his colleagues in wheat breeding. His program is funded and heis publishing the results of his
research. It ismy opinion that Dr. Ibrahimis certainly qualified for tenure in the Department of Soil and Crop
Science at Texas A&M University.

Sorghum Breeding and Genetics
Department of Soil & Crop Sciences
2474 TAMU

Texas A&M University

College Station, TX 77843-2474

Tel. 979.845.2151
Fax. 979.862.1931
wir@tamu.edu
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From: Curtis L Weller

To: Irooney@ag.tamu.edu; jawika@tamu.edu; jeff@sorghumcheckoff.com; n-turner@tamu.edu; wir@tamu.edu;
Tom.Herald@ars.usda.gov; ycshi@k-state.edu; Scott.Bean@ars.usda.gov; haub@k-state.edu;
Jeff.D.Wilson@ARS.USDA.GOV.

Cc: Timothy P Carr; Vicki L Schlegel; Jens Walter; David S Jackson
Subject: draft of one-pager for NSP on sorghum nutrition initiative
Date: Friday, August 21, 2009 9:02:41 AM

Attachments: Great Plains Sorghum Initiative draft.pdf

Based on input from you, | have prepared the attached draft of the "one-pager" for use by the NSP as
it heads to DC. Please review and share your comments. Pass on to any others that may need or

want to see this.

| assume depending on what the response from everyone is, either the draft with comments will come
back to me or will pass on to Jeff.

Curt

Curtis L. Weller, Ph.D., P.E.

Professor of Food and Bioprocess Engineering

Departments of Biological Systems Engineering, and Food Science and Technology
University of Nebraska

210 L.W. Chase Hall

Lincoln, NE 68583-0726 USA

Voice 402-472-9337 Fax 402-472-6338

Email: cwellerl@unl.edu

Website: http://bse.unl.edu/faculty/weller.shtml

You can't lead anyone else further than you have gone yourself, --------- Gene Mauch
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SORGHUM and HEALTH

Issue

As citizens of the United States, we are currently having to address the painful issues of how to deal with a growing health care crisis. Our expanding and
aging population suffers from many chronic diseases, such as obesity, type Il diabetes, cardiovascular disease (CVD), and cancer. All have a strong
causative link with our diets. Moreover, we have a large and growing number of individuals with gluten sensitivity. One of the best ways to reduce
health care problems and costs is through prevention. Inclusion of foodstuffs in our diets capable of suppressing development or severity of these
diseases and sensitivities can be key in prevention.

Sorghum offers many benefits to consumers that are not currently being realized. It is one of the top five cereal crops grown in the world and is well
known for its greater drought tolerance than the other cereals. Research to define the opportunities and to develop the information base that can be used
to educate consumers and the food industry on how best to incorporate sorghum into the food supply is lacking. Adequate and stable support for research
necessary to ascertain which sorghum types provide the greatest protection against chronic diseases and how best to include them in foods is needed. The
potential advantages of sorghum as a source of health-promoting compounds in a world with decreasing water availability are enormous.

Background
Specific chronic afflictions suffered by a growing number of citizens of the United States include:

Obesity - In 2005-2006, ~34% (over 72 million) of U.S. adults 20 years of age and older were obese. Total cost of obesity in the
United States was estimated to be $117 billion; $61 billion for direct medical costs and $56 billion for indirect costs.

Diabetes - In 2003-2006, ~26% (an estimated 57 million) of U.S. adults aged 20 years or older and 35% of adults aged 60 years or
older had impaired fasting glucose (IFG) or prediabetes. Estimated cost of diabetes in 2007 was $174 billion, including $116 billion
in excess medical expenditures and $58 billion in reduced national productivity.

Cardiovascular disease - In 2006, ~80,000,000 people in the U.S. were estimated to have one or more forms of CVD. The estimated
direct and indirect cost of CVD for 2008 was $475.3 billion.

Colon cancer - In 2005, over 141,000 cases of colon cancer were diagnosed and over 53,000 (nearly evenly split between males and
females) died of colon cancer. Incidence of inflammatory bowel diseases is increasing in the US, with a 3.0-4.3% increase in the
number of hospitalizations from both Crohn’s disease and ulcerative colitis from 1998-2004.

Gluten sensitivity - Gluten-sensitive enteropathy including celiac disease, wheat allergy and gluten-sensitive idiopathic neuropathy
are estimated to occur in ~15% of the U.S. population with ~1% of the population being severely afflicted. Those having sensitivity
are restricted from eating foods containing proteins from wheat, triticale, rye, barley or oats to minimize health problems.

Preliminary research findings relative to health benefits of consuming sorghum and sorghum products are promising. They mesh well with the American
Institute for Cancer Research reports that correlate relative chemoprotection with the level of consumption of plant-derived foods in the diet. In addition
to the fiber in these foods, there are many different bioactive compounds, termed phytochemicals (i.e., polyphenols and lipids), that help to suppress
inflammation and carcinogenesis processes. These effects also confer benefits against cardiovascular disease, arthritis, and damage caused by diabetes
and obesity. Instances where unique properties of sorghum have been observed to provide protection include:

1 Grain sorghum has long be recognized as taking longer to digest than other cereal grains due to its starch being tightly embedded in the protein
matrix within its endosperm and due to binding of proteins and carbohydrates in the presence of condensed tannins in certain sorghums. Reduced
digestion time of foods containing sorghum could provide relief to Type Il diabetics and overweight humans. Currently, 9% of domestic grain
sorghum is incorporated into pet foods in an attempt to decrease obesity and to protect against Type Il diabetes in companion animals. A sustained
10% weight loss is estimated to reduce an overweight person’s lifetime medical costs by $2,200-$5,300 by lowering costs associated with
hypertension, Type Il diabetes, heart disease, stroke, and high cholesterol.

d Black, lemon yellow and tan plant sorghums uniquely contain assorted high levels of polyphenols (e.g., condensed tannins and 3-
deoxyanthocyanins) which have been observed to induce strong chemoprotective and anti-inflammatory responses in human cell cultures, and
reductions of pre-cancerous lesions in the colon. Additionally, some studies have shown some indication that the sorghum polyphenols exhibit
antimicrobial activity which has led to speculation on how effective they might be replacing antibiotics in animal feed rations.

1 Lipids, extracted from food-grade grain sorghum, included in the diet significantly improved the non-HDL/HDL cholesterol equilibrium of hamsters.
Furthermore, the lipids (e.g., sterols, tocols and policosanols) stimulated putative health-promoting bacteria in the gastrointestinal tract of the
hamsters, and that alterations within the gut bacteria were strongly linked to improvements in cholesterol metabolism. Modulation of the gut
microbiota-host metabolic interrelationship using sorghum lipids has potential to improve cholesterol homeostasis and cardiovascular health.

d Sorghum is free of gluten so it serves as an ingredient in a small variety of foods enjoyed by gluten-sensitive consumers. Additional products made
with healthy sorghums will provide welcome variation in gluten-free products. According to the U.S. Department of Agriculture, gluten-free food
industry revenues are expected to increase by ~10% during 2009 and 2010, and reach $1.7 billion by 2010.

Recommendation

The Great Plains Sorghum Nutrition Initiative should be fostered. The aim of the Initiative will be to bring together researchers from Nebraska, Texas,
Kansas and Arkansas to realize how increasing grain sorghum in human and animal diets can improve health. Funding is needed for the Initiative to
conduct long-term experiments that will manifest comprehensive understanding of the biological responses and health benefits for both humans and
agriculturally-relevant animals through inclusion of sorghum in their diets.

To learn more about sorghum, go to:

www.sorghumgrowers.com
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health care problems and costs is through prevention. Inclusion of foodstuffs in our diets capable of suppressing development or severity of these
diseases and sensitivities can be key in prevention.

Sorghum offers many benefits to consumers that are not currently being realized. It is one of the top five cereal crops grown in the world and is well
known for its greater drought tolerance than the other cereals. Research to define the opportunities and to develop the information base that can be used
to educate consumers and the food industry on how best to incorporate sorghum into the food supply is lacking. Adequate and stable support for research
necessary to ascertain which sorghum types provide the greatest protection against chronic diseases and how best to include them in foods is needed. The
potential advantages of sorghum as a source of health-promoting compounds in a world with decreasing water availability are enormous.

Background
Specific chronic afflictions suffered by a growing number of citizens of the United States include:

Obesity - In 2005-2006, ~34% (over 72 million) of U.S. adults 20 years of age and older were obese. Total cost of obesity in the
United States was estimated to be $117 billion; $61 billion for direct medical costs and $56 billion for indirect costs.

Diabetes - In 2003-2006, ~26% (an estimated 57 million) of U.S. adults aged 20 years or older and 35% of adults aged 60 years or
older had impaired fasting glucose (IFG) or prediabetes. Estimated cost of diabetes in 2007 was $174 billion, including $116 billion
in excess medical expenditures and $58 billion in reduced national productivity.

Cardiovascular disease - In 2006, ~80,000,000 people in the U.S. were estimated to have one or more forms of CVD. The estimated
direct and indirect cost of CVD for 2008 was $475.3 billion.

Colon cancer - In 2005, over 141,000 cases of colon cancer were diagnosed and over 53,000 (nearly evenly split between males and
females) died of colon cancer. Incidence of inflammatory bowel diseases is increasing in the US, with a 3.0-4.3% increase in the
number of hospitalizations from both Crohn’s disease and ulcerative colitis from 1998-2004.

Gluten sensitivity - Gluten-sensitive enteropathy including celiac disease, wheat allergy and gluten-sensitive idiopathic neuropathy
are estimated to occur in ~15% of the U.S. population with ~1% of the population being severely afflicted. Those having sensitivity
are restricted from eating foods containing proteins from wheat, triticale, rye, barley or oats to minimize health problems.

Preliminary research findings relative to health benefits of consuming sorghum and sorghum products are promising. They mesh well with the American
Institute for Cancer Research reports that correlate relative chemoprotection with the level of consumption of plant-derived foods in the diet. In addition
to the fiber in these foods, there are many different bioactive compounds, termed phytochemicals (i.e., polyphenols and lipids), that help to suppress
inflammation and carcinogenesis processes. These effects also confer benefits against cardiovascular disease, arthritis, and damage caused by diabetes
and obesity. Instances where unique properties of sorghum have been observed to provide protection include:

1 Grain sorghum has long be recognized as taking longer to digest than other cereal grains due to its starch being tightly embedded in the protein
matrix within its endosperm and due to binding of proteins and carbohydrates in the presence of condensed tannins in certain sorghums. Reduced
digestion time of foods containing sorghum could provide relief to Type Il diabetics and overweight humans. Currently, 9% of domestic grain
sorghum is incorporated into pet foods in an attempt to decrease obesity and to protect against Type Il diabetes in companion animals. A sustained
10% weight loss is estimated to reduce an overweight person’s lifetime medical costs by $2,200-$5,300 by lowering costs associated with
hypertension, Type Il diabetes, heart disease, stroke, and high cholesterol.

d Black, lemon yellow and tan plant sorghums uniquely contain assorted high levels of polyphenols (e.g., condensed tannins and 3-
deoxyanthocyanins) which have been observed to induce strong chemoprotective and anti-inflammatory responses in human cell cultures, and
reductions of pre-cancerous lesions in the colon. Additionally, some studies have shown some indication that the sorghum polyphenols exhibit
antimicrobial activity which has led to speculation on how effective they might be replacing antibiotics in animal feed rations.

1 Lipids, extracted from food-grade grain sorghum, included in the diet significantly improved the non-HDL/HDL cholesterol equilibrium of hamsters.
Furthermore, the lipids (e.g., sterols, tocols and policosanols) stimulated putative health-promoting bacteria in the gastrointestinal tract of the
hamsters, and that alterations within the gut bacteria were strongly linked to improvements in cholesterol metabolism. Modulation of the gut
microbiota-host metabolic interrelationship using sorghum lipids has potential to improve cholesterol homeostasis and cardiovascular health.

d Sorghum is free of gluten so it serves as an ingredient in a small variety of foods enjoyed by gluten-sensitive consumers. Additional products made
with healthy sorghums will provide welcome variation in gluten-free products. According to the U.S. Department of Agriculture, gluten-free food
industry revenues are expected to increase by ~10% during 2009 and 2010, and reach $1.7 billion by 2010.

Recommendation

The Great Plains Sorghum Nutrition Initiative should be fostered. The aim of the Initiative will be to bring together researchers from Nebraska, Texas,
Kansas and Arkansas to realize how increasing grain sorghum in human and animal diets can improve health. Funding is needed for the Initiative to
conduct long-term experiments that will manifest comprehensive understanding of the biological responses and health benefits for both humans and
agriculturally-relevant animals through inclusion of sorghum in their diets.

To learn more about sorghum, go to:

www.sorghumgrowers.com




From: Kathy Ferguson

To: Bill L Rooney

Subject: Drs. Patrick Brown, Serge Edme and Kimbeng Collins
Date: Thursday, September 10, 2009 10:47:13 AM
Attachments: Kathy Ferguson.vcf

We will be interviewing the referenced candidates for the Plant Geneticist position in Weslaco. Would
you check your calendars for the dates and let me know if you can spend some time with each of them.
Dr. Smith has asked that if you are able to visit that you visit with all three. The dates of the visits are as
follows (first day is arrival date, second is interview date):

September 15 & 16 - Dr. Patrick Brown
September 22 & 23 - Dr. Serge Edme
September 29 & 30 - Dr. Kimbeng Collins

Patrick Brown
September 15 -
Dinner -
September 16 -
Breakfast -

Lunch -

Dinner -

All three candidates

September 16, 23, 30 meet times - (length of time dependant on responses)
8:30 am

2:30 pm

3:00 pm

3:30 pm

4:00 pm

4:30 pm

Note: All afternoon meetings will be in HPCT room 437

Serge Edme
September 22 -
Dinner -
September 23-
Breakfast -

Lunch -

Dinner -

Kimbeng Collins
September 29 -
Dinner -

September 30 -
Breakfast -

Lunch -

Dinner -

Please let me know at your earliest what time you want since the first candidate arrives next week, and
we need to coordinate his schedule as quickly as possible.

Make it a GREAT day!

Kathy Ferguson

Senior Office Associate

Soil & Crop Sciences | Instruction Programs
MEPS | Instruction Programs

Texas A&M University


mailto:KFerguson@ag.tamu.edu
mailto:wlr@tamu.edu
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"Learning is ever in the freshness of its youth, even for the old." Aeschylus



From: orfscmail@oro.doe.gov

To: wir@tamu.edu
Subject: Electronic Invoice Submission - CID = EE0001326
Date: Wednesday, November 11, 2009 12:20:09 PM

An invoice was submitted electronically to the Department of Energy through the
VIPERS system.


mailto:orfscmail@oro.doe.gov
mailto:wlr@tamu.edu

From: Vilma R. Calderén

To: Irooney@tamu.edu; wir@tamu.edu; reneclara@yahoo.com
Subject: Eliette work

Date: Monday, November 09, 2009 1:39:00 PM

Dr Rooney

Here is the information Eliette Palacios sent to me about what she is doing in Nicaragua.
Apparently she got some money from FAO to invest in a bakery and also she is going to
train people from AMPROSOR are asking for training in flour production, Some TV
chanels will cover the event.

From: eliette64@gmail.com

Date: Tue, 3 Nov 2009 16:21:16 +0100
Subject: Re: saludos

To: vilmaruthO2@hotmail.com

Hola Vilma como estas? .

Con respecto al sorgo te cuento que la prueba de aceptacion ya pasé y la FAO aprobd
financiar a un grupo de mujeres con U$2500.00 para iniciar la panaderia, y el 12 de este
mes si DIOS quiere, filmaremos un documental de la FAO, para difundir la tecnologia por
el pais y no se por donde mas, pues la FAO esta encantada con el proyecto.

El 9 y 10 de noviembre de este mes impartiré si DIOS quiere un taller por fin con
AMPROSOR, a los panificadores de Chinandega, poco a poco vamos ahi paso lento, pero
se gque esto va para delante, se que no vamos como quiere INTSORMIL, pero vamos
caminando, AMPROSOR que son los grandes productores de sorgo no se si te acordas vos
de eso, van tambien a financiar un taller a panificadores en Leén, ah y en los dias del
taller llegaran un medio televisivo y otro radial, para filmar parte del evento. Como te
digo sigo trabajando en esa area.

DIOS te bendiga

Eliette


mailto:vilmaruth02@hotmail.com
mailto:lrooney@tamu.edu
mailto:wlr@tamu.edu
mailto:reneclara@yahoo.com

From: Moore, Liz

To: undisclosed-recipients:

Subject: Emailing: 5.5_MRC Workbook_sep 3_end
Date: Thursday, October 01, 2009 11:16:00 AM
Attachments: 5.5_MRC Workbook_sep 3_end.xls

<<5.5_MRC Workbook_sep 3_end.xls>> | apologize if you are receiving
this in duplicate, I may have sent out the wrong ones to some panels
yesterday so | want to make sure everyone has the proper workbook.

Liz


mailto:liz.moore@go.doe.gov
mailto:undisclosed-recipients:
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Reviewer Instructions for Individual Rating Sheets

These instructions are provided to you to help you use and navigate through the electronic versions of the technical rating sheets. 

The first sheet you'll see in this workbook is titled 'Start'.  When you click this tab, you should see your name listed on the screen.  If you do not see your name, call the Merit Review Chairperson for further instructions.  

To begin logging your comments, select the application to review by clicking the gray box.  Using the pull down menu, select which application you would like to review (or edit comments/scores you made previously).  The name of the application and the applicant will appear after you've selected from the list.  To enter the individual rating sheet, click the button labeled 'Add/Edit Comments'.  This will take you to a new worksheet with the name of the selected application. 

In the individual rating sheet, you'll see two buttons on the top right.  The first 'Return to Start Menu' will take you back to the previous screen.  The second 'Enter/Edit Comments' will take you to a different part of the worksheet where you can add your strengths and weaknesses for the application being reviewed.  Click this button.

If you have any general comments about the application (i.e., not tied to a specific evaluation criteria), enter them in the ‘General Comments’ section.  Keep these comments brief and specify if these are comments for the merit review Chairperson, Selection Official or ones you would like sent to the applicant.  An example of this would be suggestions on writing style that would make the overall application easier to follow. 

Enter comments (strengths/weaknesses) for each criterion:
a. Select the relevant criterion using the pull down list under the Criterion menu.  In order to view the full evaluation criteria, click on the "?" symbol.  This will open a Microsoft Word document that lists the Merit Review Criteria.  (You may want to print this for reference during your review.).  
b. Once you've selected the criteria, select the appropriate comment type (Strength or Weakness) from the Type drop down box and the level of the strength of weakness (i.e., you're opinion of whether or not this should be considered a Minor or Significant strength or weakness) from the Level drop down box.  
c. Enter your comment.  Each strength or weakness must relate to the specific criterion.  Try to keep each comment to one or two short (but complete) sentences.  You can enter as many comments as you would like; however, keeping each individual comment brief will greatly improve the process of reconciling comments from all reviewers.
d. To enter your next comment, move to the next row and fill in all the cells (criterion, type, level, comment).
e. When you have added all your comments, click 'Spell Check' to check for typos.
f. SAVE your work (do this frequently), and click the 'Return' button at the top of the page.

Enter rating (0-10) for each criterion:
a. For each criterion, a summary of the number of significant and minor strengths and weaknesses entered is displayed.  This is for your reference to ensure there are adequate comments to support the rating you give each criterion.  The rating score for each criterion should be entered into the light blue cells.  For each criterion, assign a rating based on the technical rating standards (click the "?" symbol to view the Rating Standards).  Use a numeric whole number (no decimals, fractions, or percentages) rating for each criterion.  After you enter ratings for each criterion, the weighted score is calculated.    
b. When you have completed reviewing the entire application and have filled in rating scores and strengths and weaknesses for each criterion, click the 'Return to Start' button.  

From the ‘Start’ screen, you can now select another application to review.  Note that the applications you have already reviewed/viewed will have an ‘X’ next to the application name on the pull down list.  At any time you can go back and edit a review by selecting the application.  You can also click on the ‘View Rankings’ button to see a summary of the applications ranked so far.  

Save your work again when you've completed your review of all applications (save frequently!!). (note: to save, simply, click on 'File' from the menu line at the top of the screen. Click on 'Save' or 'Save as' depending on where you would like to save your work.)  

Returning Electronic Files to DOE Designee:

When you have completed sheets for all applications and have saved your comments and ratings, return the file to the DOE designee via email. His or her specific email address should have been provided to you previously. If not, contact the point of contact designated in your Merit Review Member letter.


Additional Helpful Hints:
In the Strengths and Weaknesses sections, your comments should have wrapped automatically if they exceeded the line length.  If you notice that a particular line did not wrap, you can set the format to wrap by doing the following:
a. Click on the line you wish to 'wrap' or expand.
b. Click on 'Format' (located in the menu line at the top of the screen).
c. When you click on 'Format, a pull-down (or new) menu should appear with 'Cells' as on option. Click on 'Cells'.
d. When you click on 'Cells', a window (box) should appear on the screen with multiple tabs (file folders) that can be accessed by clicking on them as well. One tab is labeled 'Alignment'. Click on this tab.
e. When you click this tab, the alignment options should appear in the window. To the lower left side of this window, you should see various options including 'Wrap Text'. Click on this option. When you do, the small square to the left of the words 'Wrap Text' should appear white with a black check mark in it.
f. Click 'OK' found at the lower right of the open window. Now when you look at the line you intended to expand, the text should have wrapped and you should be able to view the entire line.

To move between sheets, use the button to return to the start page, or click on the tabs at the bottom of the screen.

To scroll down a sheet or left and right, simply click on the bars located on the far right hand side of the screen and at the bottom of the screen.

To delete a previous comment, simply click on the line containing the comment you wish to delete and push the 'Delete' key on your keyboard.

To edit a comment, click on the line containing the comment you wish to edit. When you do this, you will notice that the text will appear at the top of the screen. With your mouse, move the cursor to the place in the text you would like to edit and make the necessary changes. When finished, hit 'Enter' on your keyboard.

If you have any problems with the sheets or entering comments and ratings, please try the 'Help' menu. If unsuccessful there, don't hesitate to call the DOE designee (the person you are returning these electronic sheets to).

Finally - Thank you for your participation in this merit review and for your willingness and cooperation in using this electronic format to help reduce paper and expedite the overall process.
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		Recovery Act - Demonstration of Integrated Biorefinery Operations		DE-FOA-0000096				1		Topic Area 1				1		1		The application demonstrates the technical merit and rationale for the

proposed project.		0.35				4		Jared Abodeely_week 2		JA2				1		103899		Biodiesel Industries, Inc.		Regional biofuel solutions: Networking community-scale integrated biorefineries				103899				105361		1		Strength		Significant		BG1		The applicant has clearly identified the innovative technologies and patent status of the technologies and rights to commercialize them.				105361		1		BG1		Bim Gupta_week 1		6				105361		BG1		The application does not have a primary product but instead has three products it hopes to achieve.  This may dilute the emphasis and focus to maximize the yields of the primary product.

								2		Topic Area 2				1		2		The applicant demonstrates credible economics and competitive advantages

that justify the costs of research, development and demonstration of the proposed integrated biorefinery technology in order to proceed to commercial scale		0.35				5		Foster Agblevor_week 2		FA2				1		28457		Univ of Wyoming Research Corp dba Western Research Institute		Demonstration of a Mobile Biomass-to-Gasoline Refinery				28457				105361		1		Strength		Significant		BG1		The applicant has a sound plan for implementation and completion by the prescribed date.				105361		1		CK1		Charles Kinoshita_week 1		8				105361		CK1		Proposed scaleup work has technical merit but appears to be too broad; team has technical strength but its experience/success in commercialization is unproven.

								3		Topic Area 3				1		3		The application demonstrates knowledge and experience in project management techniques, methods, and practices and describes how the applicant will use them to successfully manage the project proposed for this FOA.		0.3				6		Gregg Beckham_week 2		GB2				1		53054		LOGOS TECHNOLOGIES, INC.		MODIFICATION OF CORN STARCH ETHANOL REFINERY TO EFFICIENTLY ACCEPT VARIOUS HIGH-IMPACT CELLULOSIC FEEDSTOCKS.				53054				105361		1		Strength		Significant		CK1		There is a sufficient likelihood that the proposed project will be able to demonstrate the full integration of all unit operations to produce the primary product as well as different discrete processes for other bioproducts.				105361		1		JK1		Alexander Koukoulas_week 1		8				S809430627		BC1		This is an interesting fuel, power, greenhosue concept but lacks the supporting documentation to establish it as a well planned proposal. It ways it appears the ethanol fuel is an add on to the biomass power and greenhouse operation.

								4		Topic Area 4				2		1		The application demonstrates the technical merit and rationale for the

proposed project.		0.35				7		David Berry_week 1		DB1				1		53282		Technikon, LLC		Microwave Catalytic Depolymerization Facility for Agricultural Waste to Bio-Diesel Fuel				53282				105361		1		Strength		Significant		JK1		The application includes data that supports the goals and objectives of the proposed project.  The project is likely to achieve the yields, conversion, and efficiency of each unit operation necessary to validate the goals and objectives of the proposed project. "The proposed process and reactor configuration was chosen based on the applicant's operating 192 kg /day process development unit" (PFD p.10).				105361		2		BG1		Bim Gupta_week 1		6				S809430627		GS1		The Applicant presents a good case for a highly integrated (biomass boiler, greenhouse, CO2 capture, etc.) project and the documents presented are credible. Yet the Apllicant did not submit the PEP, Project IP, BusComPln, or the TechFin Data required by the FOA.

								5		Topic Area 5				2		2		The applicant demonstrates credible economics and competitive advantages

that justify the costs of research, development and demonstration of the proposed integrated biorefinery technology in order to proceed to commercial scale		0.35				8		Mary Biddy_week 2		MB2				1		63482		Transmediair, Inc.		Biomass Thermochemical Conversion to High-Octane Gasoline via MTG Process				63482				105361		1		Strength		Significant		JK1		The proposed project is considered to be a breakthrough technology application specific to bio-oil fractionation. All others considered incremental: Biomass feedstock collection (ISU), bio-oil up-grading (COP), bio-oil combustion (ISU), bio-asphalt (Iowa DOT).				105361		2		CK1		Charles Kinoshita_week 1		7				S878225556_1		BC1		The project’s success is dependent on commercial scale-up from a very limited number of laboratory results. The applicant has excellent skills, experience and the ability to commercialize but this is a technically challenging high-risk project that could easily get bogged down into finding the next ethanologen or perfecting the enzyme cocktail.

								6		Topic Area 6				2		3		The application demonstrates knowledge and experience in project management techniques, methods, and practices and describes how the applicant will use them to successfully manage the project proposed for this FOA.		0.3				9		Jeffrey Blanchard_week 1		JB1				1		67486		XyloFuel, LLC		An integrated pilot plant for cellulosic ethanol production				67486				105361		1		Strength		Minor		BG1		Core competencies are represented in the team for the project				105361		2		JK1		Alexander Koukoulas_week 1		4				S878225556_1		GS1		Verenium's Application presents itself as a strong, credible application that addresses the criteria of the FOA, and sets forth a credible commercialization strategy. Yet the costs appear high considering their Gen 1 technologies are already being commercialized.

														3		1		The application demonstrates the technical merit and rationale for the

proposed project.		0.35				10		Marion Bradford_week 1		MB1				1		74564		RTI International		Pilot-Scale Integrated Biomass Gasification-to-Gasoline Process				74564				105361		1		Strength		Minor		BG1		Data from unit operations have been presented for the processes involved				105361		3		BG1		Bim Gupta_week 1		6				T000006681_1		GS1		The breadth of the objectives (from resolving issues relating to quick degradation of feedstock, selection of the optimum feedstock variety, testing vehicles on hydrous ethanol, and installing blending pumps at "many" gas stations) is enormous, and there is insufficient information in Application to convey confidence that objectives can be achieved. The amount of subjective statements and lack of objective detail in the Application similarly erodes credibility.

														3		2		The applicant demonstrates credible economics and competitive advantages

that justify the costs of research, development and demonstration of the proposed integrated biorefinery technology in order to proceed to commercial scale		0.35				11		Marion Bradford_week 2		MB2				1		88364		American Process Inc.		Alpena Prototype Biorefinery				88364				105361		1		Strength		Minor		CK1		Application validates that the selected feedstock availability, site selection, and environmental permitting are understood.  Project will be sited in larger, planned BCRF facility at ISU. There is a sufficient likelihood that these factors will be successfully addressed.				105361		3		CK1		Charles Kinoshita_week 1		6				T000006757		CK1		Technology has technical merit; commercial strategy requires drammatically expanding the international market for main bioproduct; team has technical and commercialization experience.

														3		3		The application demonstrates knowledge and experience in project management techniques, methods, and practices and describes how the applicant will use them to successfully manage the project proposed for this FOA.		0.3				12		Gunter Brodl_week 1		GB1				1		94371		Phylum Corp.		Harnessing CO2: The Power of Integrated Technologies				94371				105361		1		Strength		Minor		CK1		Certain aspects of the proposed R&D are novel.				105361		3		JK1		Alexander Koukoulas_week 1		2				T000007667		CK1		Technology has technical merit, though scale-up questions exist; economics and strength of market are uncertain; team has technical and commercialization experience.

														4		1		The application demonstrates the technical merit and rationale for the

proposed project.		0.35				13		Gunter Brodl_week 2		GB2				1		95661		SAEL RESOURCES		GREEN ETHANOL PRODUCTION				95661				105361		1		Strength		Minor		CK1		Technology being scaled-up was developed by applicant and applicant is part of design and operation team.				17186		1		JB1		Jeffrey Blanchard_week 1		6				T000008238		BR1		While I like the scale up potential of a renewable feedstock such as camelina and the potential to use new technology to make biodiesel production more efficient, there are serious flaws in assumptions in feedstock supply based on crop production assumption without any documentation of the feasibility  of production, not to mention the economics.

														4		2		The applicant demonstrates credible economics and competitive advantages

that justify the costs of research, development and demonstration of the proposed integrated biorefinery technology in order to proceed to commercial scale		0.35				14		Alejandro Buschmann Rubio		ABR				1		EMAIL_EASY ENERGY		Easy Energy Systems, Inc.		Small Volume Cellulosic Ethanol Production System				EMAIL_EASY ENERGY				105361		1		Strength		Minor		CK1		Proposer has defined critical success factors and has a plan to complete them at the proposed scale.				17186		1		JS1		James Summerlin_week 1		10				T000009137_1		CK1		Technology has technical merit (with parallel development proceeding) and proposed project will bring the technology just one step away from commercialization; team has performed quite thorough market assessment and has developed a commercialization strategy; team has technical and commercialization experience.

														4		3		The application demonstrates knowledge and experience in project management techniques, methods, and practices and describes how the applicant will use them to successfully manage the project proposed for this FOA.		0.3				15		Julie Carrier_week 1		JC1				1		EMAIL_Praxair		Praxair, Inc.		Advanced High Temperature Gasification and Fermentation Process for Lignocellulosic Ethanol Production				EMAIL_Praxair				105361		1		Strength		Minor		CK1		Applicant has clearly defined and established the applicant’s rights to use and commercialize the technology.				17186		2		JB1		Jeffrey Blanchard_week 1		7				T000009152		GS1		The Applicant presents a novel technology that avoids some of the problems in other pretreatments, yet there is some concern over the scaleup/transition from pilot to commercial, and the Application contains insufficient information to assess the abilities of the team to successfully construct and operate the facility.

														5		1		The application demonstrates the technical merit and rationale for the

proposed project.		0.35				16		Bill Choate_week 1		BC1				1		EMAIL_VERMONT ELEC		Vermont electric cooperative, inc.		Flexible Feedstock and Energy Self-Sufficient Biorefinery aiming at Cellulosic Biofuels ans Co-products: a PILOT project				EMAIL_VERMONT ELEC				105361		1		Strength		Minor		CK1		Applicant has described a plan to successfully complete the scope by 2015 while accelerating job creation and economic benefit.				17186		2		JS1		James Summerlin_week 1		9

														5		2		The applicant demonstrates credible economics and competitive advantages

that justify the costs of research, development and demonstration of the proposed integrated biorefinery technology in order to proceed to commercial scale		0.35				17		Charlie Churchman_week 2		CC2				1		FC_CUBENA		Cubena, Inc.		Flex-process pilot scale conversion of bagasse into ethanol/butanol and value

added feed additives using novel solid state pretreatment and yeast/clostridia fermentation				FC_CUBENA				105361		1		Strength		Minor		CK1		The application includes data that supports the goals and objectives of the proposed project.  The project is likely to achieve the yields, conversion, and efficiency of each unit operation necessary to validate the goals and objectives of the proposed project.				17186		3		JB1		Jeffrey Blanchard_week 1		6

														5		3		The application demonstrates knowledge and experience in project management techniques, methods, and practices and describes how the applicant will use them to successfully manage the project proposed for this FOA.		0.3				18		James Collett_week 2		JC2				1		S006900526_1		Southern Research Institute Inc		Pilot Scale Demonstration of an Integrated Biorefinery Using a Hybrid Solid Fuel Gasifier Coupled with a Microchannel Synthesis Reactor				S006900526_1				105361		1		Strength		Minor		CK1		Applicant has defined the scope, schedule, and budget to achieve proposed goals, critical success factors, and objectives.				17186		3		JS1		James Summerlin_week 1		9

														6		1		The application demonstrates the technical merit and rationale for the

proposed project.		0.35				19		Larry Cosenza_week 1		LC1				1		S009232752		SRI International		BioIsoprene™ BioRefinery				S009232752				105361		1		Strength		Minor		CK1		Applicant provides adequately detailed equipment and process flow information.				28860		1		BR1		Bill Rooney_week 1		7

														6		2		The applicant demonstrates credible economics and competitive advantages

that justify the costs of research, development and demonstration of the proposed integrated biorefinery technology in order to proceed to commercial scale		0.35				20		John Cowie_week2		JC2				1		S018868437		KiOR Inc		Biomass Catalytic Cracking Integrated Pilot project				S018868437				105361		1		Strength		Minor		CK1		Applicant completed Environmental questionnaire.				28860		1		KR2		Ken Robinson_week 1		5

														6		3		The application demonstrates knowledge and experience in project management techniques, methods, and practices and describes how the applicant will use them to successfully manage the project proposed for this FOA.		0.3				21		Ross Crawford_week 1		RC1				1		S041485301		Washington State University		Northwest Integrated Biorefinery				S041485301				105361		1		Strength		Minor		JK1		The applicant has defined the applicant’s rights to use and commercialize the technology. Existing patents and applications suggest that this is the case. No freedom-to-operate opinion.				28860		1		TH1		Thomas Hanley_week 1		6

																								22		John Cundiff_week 2		JC2				1		S042629816		Clemson University		Cellulose to Ethanol Pilot Scale Facility				S042629816				105361		1		Strength		Minor		JK1		The application has clearly defined the critical success factors of the project.  The application adequately address scale-up factors. Key decision points (Project p.13) are really critical success factors.				28860		2		BR1		Bill Rooney_week 1		6

																								23		Ryan Davis_week 2		RD2				1		S045060753		Gas Technology Institute		Biomass to Gasoline and Diesel Using Integrated Hydropyrolysis and Hydroconversion				S045060753				105361		1		Strength		Minor		JK1		The application has clearly defined the scope, schedule, and budget of the project.  The proposed project has a sufficient likelihood that it will be able to achieve its goals, critical success factors, and objectives. WBS elements (PEP p.18) developed for seven focus areas: biomass feedstock, fast pyrolysis and fractionation, bio-oil, bio-char, bio-asphalt, technoeconomics.				28860		2		KR2		Ken Robinson_week 1		4

																								24		Sarwan Dhir_week 1		SD1				1		S067638957		General Atomics		Demonstration of Integrated Biorefinery Operations				S067638957				105361		1		Strength		Minor		JK1		The application validates that the selected feedstock availability, site selection, and environmental permitting are understood. There is a sufficient likelihood that these factors will be successfully addressed. Limited discussion regarding feedstocks (BusPlan p.5). Site selection and environmental permitting while understood is presented briefly.				28860		2		TH1		Thomas Hanley_week 1		7

																								25		Sarwan Dhir_week 2		SD2				1		S072051394		Purdue University		Integrated Pilot-Scale Biorefinery for Validating Cellulose Ethanol Process Based on CBP and Aqueous Pretreatment of Wood and Crop Residues				S072051394				105361		1		Strength		Minor		JK1		The proposed project appears to have the resources with the core competencies to cover all project aspects. Strong project team, integrated location (BioCentury Research Farm). Project management structure (PEP p.14), while inclusive appears to be too bureaucratic.				28860		3		BR1		Bill Rooney_week 1		5

																								26		James Doolittle_week 2		JD2				1		S075461814		Mississippi State University		Production of Multiple Biofuels from Fractionated High-Sugar Pyrolysis Oil				S075461814				105361		1		Strength		Minor		JK1		There is a sufficient likelihood that the proposed project will be able to demonstrate the full integration of all unit operations in producing the “primary product”, as defined in the FOA. Not clear how critical how backward integration with harvesting (Project p.4) is to project and how proposed method compares with competitive technologies for processing stover. Demonstration unit will provide full integration of unit ops, although it is not clear where HDO will reside.				28860		3		KR2		Ken Robinson_week 1		6

																								27		Brian Duff_week 1		BD1				1		S093504384		Edenspace Systems Corporation		Flint Hills Biofuels Alliance				S093504384				105361		1		Weakness		Significant		JK1		The proposal does not contain a clear, complete, and implementable plan to complete the scope by September 30, 2015. The proposal leaves doubt as to the likelihood that the project would be able to complete the scope by September 30, 2015. Budget information incomplete, specifically cash flows for demo and commercial project not included (see TechFinData). Could not find breakdown of 20% cost share contribution. No Avello personnel are in leadership role.				28860		3		TH1		Thomas Hanley_week 1		6

																								29		Sjoerd Duiker_week 2		SD2				1		S126189633		ZeaChem Inc.		High-Yield Hybrid Cellulosic Ethanol Process Using High-Impact Feedstock for Commercialization by 2013				S126189633				105361		1		Weakness		Minor		BG1		Multiple products may reduce the focus from a primary product from the process.  Power production from the process will not be sold profitably, but in future if coupled with an energy consuming process it may be a good complement.				EMAIL_SAN FRAN		1		BR1		Bill Rooney_week 1		6

																								30		Nurhan Dunford_week 1		ND1				1		S143170426		Nanobiosym Inc.		Nanobio Refinery (TAMPA, FL)				S143170426				105361		1		Weakness		Minor		BG1		Critical success factors of some of the unit operations are not clearly defined				EMAIL_SAN FRAN		1		KR2		Ken Robinson_week 1		8

																								31		Ismail Dwiekat_week 1		ID1				1		S147349794		Center of Excellence for Hazardous Materials Management		An Integrated Biorefinery for the Manufacture of Microalgal-Derived Liquid Transportation Fuel				S147349794				105361		1		Weakness		Minor		CK1		If boiler combustion evaluations are to be included, boiler manufacturers should be part of R&D team. It appears that certain aspects of R&D (e.g., combustability of bio-oil in diffusion flames) have been investigated in the past.				EMAIL_SAN FRAN		1		TH1		Thomas Hanley_week 1		5

																								32		Ismail Dweikat_week 2		ID2				1		S151925179		Michigan Biotechnology Institute d/b/a MBI International		Demonstration of an AFEX Integrated Biorefinery at Pilot Scale				S151925179				105361		1		Weakness		Minor		CK1		The applicant does not provide evidence of expertise in harvesting or densitication R&D.				EMAIL_SAN FRAN		2		BR1		Bill Rooney_week 1		5

																								33		Seema Dhir_week 1		SD1				1		S173695917		Burns & McDonnell		Integrated Algae Biorefinery for Transportation Fuels				S173695917				105361		1		Weakness		Minor		CK1		The project includes harvesting, desification, transporting, and storage of the feedstock.  This dilutes the efforts in the conversion technology development arena and makes project appear too broad.				EMAIL_SAN FRAN		2		KR2		Ken Robinson_week 1		8

																								34		Thomas Elder_week 2		TE2				1		S180497039		Gas Technologies LLC		Topic Area 1 – Operate an Integrated Pilot-Scale Biorefinery				S180497039				105361		1		Weakness		Minor		CK1		Certain components represent significant scale-up from earlier tested systems; e.g., auger reactor is 100:1 scale-up.				EMAIL_SAN FRAN		2		TH1		Thomas Hanley_week 1		5

																								35		Brian Elliott_week 1		BE1				1		S193247145		Michigan State University		Development of Integrated Farm-Based Biorefinery				S193247145				105361		1		Weakness		Minor		CK1		Technology relies on very large movement of bed media, e.g., steel shot:biomass ratio is ~20:1 -- this is a processing drawback.				EMAIL_SAN FRAN		3		BR1		Bill Rooney_week 1		7

																								36		Brandon Emme_week 2		BE2				1		S198061848		UOP LLC		Pilot-Scale Biorefinery: Sustainable Transport Fuels from Biomass and Algal Residues via Integrated Pyrolysis and Catalytic Hydroconversion				S198061848				105361		2		Strength		Significant		BG1		The technological advances defined in the application are innovative and justify use of Federal funds				EMAIL_SAN FRAN		3		KR2		Ken Robinson_week 1		9

																								37		Ali Fares_week 2		AF2				1		S608639345		Gevo, Inc.		Gasoline and Jet Fuel Blend Stocks from Corn Stover				S608639345				105361		2		Strength		Significant		BG1		The oil displacement is clearly defined and calculated.  It is spread over the three products				EMAIL_SAN FRAN		3		TH1		Thomas Hanley_week 1		6

																								38		Mary Carol Frier_week 1		MF1				1		S627797426		The Regents of the University of California		Pilot Scale Demonstration of the Steam Hydrogasification Based Conversion of Biomass and Algae into Fischer-Tropsch Fuel				S627797426				105361		2		Strength		Significant		JK1		The applicant team demonstrates experience with operating pilot-scale scale facilities. Included in resumes.				S809430627		1		BC1		Bill Choate_week 1		4

																								39		Mary Carol Frier_week 2		MF2				1		S787251144		SweetWater Ethanol LLC		SweetWater – A Decentralized Process to Convert Lignocellulosic Biomass to Ethanol				S787251144				105361		2		Strength		Minor		BG1		The assembled team seems to have the required capability to achieve the pilot plant requirements and plan the commercial development of the processes involved.				S809430627		1		GS1		Gary Sanden_week 1		7

																								40		Pencheng Fu_week 1		PF1				1		S787687347		Qteros, Inc.		Two-Ton Integrated Biorefinery				S787687347				105361		2		Strength		Minor		CK1		Applicant presents a preliminary life cycle analysis for the primary product.				S809430627		1		JC1		Julie Carrier_week 1		2

																								41		Pencheng Fu_week 2		PF2				1		S797447468		U.P. Steel		Pilot Plant Demonstration of Biofuel and Steel Co-Production				S797447468				105361		2		Strength		Minor		CK1		Applicant team demonstrates that it has the knowledge, experience, and a record of successful scale-up of new technologies.				S809430627		2		BC1		Bill Choate_week 1		3

																								42		Santosh Gangwal_week 1		SG1				1		S803605430		PetroAlgae, LLC		PRODUCTION FACILITY LOCATED IN CENTRAL FLORIDA THAT WILL PRODUCE BIODIESEL FROM ALGAE FOR USE AS A TRANSPORTATION FUEL				S803605430				105361		2		Strength		Minor		CK1		The commercialization and deployment and technological advancement plans align with the goals and objectives of the FOA.				S809430627		2		GS1		Gary Sanden_week 1		6

																								43		Santosh Gangwal_week 2		SG2				1		S804355790		The Regents of the Univ. of Calif., U.C. San Diego		Integrated Biorefinery Demonstration Producing Mixed Alcohol from Biomass				S804355790				105361		2		Strength		Minor		CK1		Application describes the value proposition and how the value proposition supports the goals and objectives of FOA.				S809430627		2		JC1		Julie Carrier_week 1		5

																								44		Clifford George_week 1		CG1				1		S806345617		Arizona Board of Regents, University of Arizona		ARID Integrated Algae-Oil Biorefinery				S806345617				105361		2		Strength		Minor		CK1		Applicant explains how the primary products will be profitable at the time of commercialization.				S809430627		3		BC1		Bill Choate_week 1		3

																								45		Clifford George_week 2		CG2				1		S807869776		DSM Innovation Inc.		DSM biomass saccharification enzymes and ethanologenic (C5/C6 co-fermenting) yeast on-site pilot plant integrated into Abengoa Bioenergy New Technologies biorefinery operation				S807869776				105361		2		Strength		Minor		CK1		Applicant demonstrates experience operating pilot-scale facilities.				S809430627		3		GS1		Gary Sanden_week 1		6

																								46		John Glomb_week 2		JG2				1		S809427664		Pennsylvania Sustainable Technologies, LLC		Integrated Multi-Feedstock Biorefinery Producing Renewable Jet Fuel				S809427664				105361		2		Strength		Minor		CK1		Applicant presents a credible petroleum displacement analysis of the primary products versus incumbent petroleum products.				S809430627		3		JC1		Julie Carrier_week 1		2

																								47		Roger Griffith_week 1		RG1				1		S829061519		TMD, LLC		Ethanol Generation, Waste Water Treatment, and Recycling of Waste Carbon Sources using IMBR Techn				S829061519				105361		2		Strength		Minor		JK1		The application presents a credible life-cycle analysis of the estimated greenhouse gas emission reductions of the primary product over a petroleum alternative. LCA listed as milestone for products (PEP); no discussion.				S878225556_1		1		BC1		Bill Choate_week 1		9

																								48		Roger Griffith_week 2		RG2				1		S830565938		Organic Fuels Algae Technologies		A High Efficiency Integrated Algae Biodiesel and Ethanol Pilot Plant Demonstration				S830565938				105361		2		Strength		Minor		JK1		The commercialization and deployment and technological advancement plans align well with the goals and objectives of the FOA. It appears that the commercialization path is predicated on a decision by one or all of the development partners stepping forward to finance future projects. Avello is the likely entity to do this but it is not obvious.				S878225556_1		1		GS1		Gary Sanden_week 1		8

																								49		Bim Gupta_week 1		BG1				1		S939017877		University of Kentucky Research Foundation		Expansion of the University of Kentucky’s Mini Fischer-Tropsch Refinery To Include Biomass Handling, Gasification, and Gas Cleaning and compression				S939017877				105361		2		Strength		Minor		JK1		The application adequately describes the value proposition and demonstrates a clear understanding of it and how it supports the objectives of the FOA. CHP Ethanol is introduced in the Business Plan (p. 7) but not discussed elsewhere. No integration discussion.				S878225556_1		1		JC1		Julie Carrier_week 1		9

																								50		Bim Gupta_week 2		BG2				1		T000003450		Cobalt Technologies, Inc.		Integrated Biobutanol Pilot Plant				T000003450				105361		2		Weakness		Significant		BG1		Project includes three products thus diluting the emphasis on a primary product.				S878225556_1		2		BC1		Bill Choate_week 1		9

																								51		Thomas Hanley_week 1		TH1				1		T000003460		ECR Biodiesel Atlanta, LLC		Convert Waste Paper Mill Sludge to Ethanol				T000003460				105361		2		Weakness		Significant		JK1		The applicant team does not clearly demonstrate that it has commercial-scale experience.				S878225556_1		2		GS1		Gary Sanden_week 1		7

																								52		Jon Hanson_week 2		JH2				1		T000003520_1		Clearfuels Technology Inc		ClearFuels-Rentech Integrated Biorefinery Pilot Project for Diesel and Jet Fuel Production by Thermochemical Conversion of Woodwaste (CF-RTK IBR)				T000003520_1				105361		2		Weakness		Significant		JK1		The applicant team does not clearly demonstrate that it has the knowledge, experience, and a record of successful scale-up and commercialization of new technologies.				S878225556_1		2		JC1		Julie Carrier_week 1		9

																								53		Bill Hargrove_week 1		BH1				1		T000003531		Terrabon LLC		Port Arthur Integrated Pilot Biorefinery: Post-Sorted MSW Green Gasoline				T000003531				105361		2		Weakness		Significant		JK1		The application does not clearly demonstrate that the project team has the core competencies to cover commercialization and deployment aspects.				S878225556_1		3		BC1		Bill Choate_week 1		9

																								54		Andrew Hashimoto_week 1		AH1				1		T000003584		GeoSynFuels, LLC		Wood-To-Ethanol Pilot Plant				T000003584				105361		2		Weakness		Significant		JK1		The proposal leaves doubt as to the likelihood that the primary product produced from the proposed project would eventually lead to commercialization. Limited understanding of markets.				S878225556_1		3		GS1		Gary Sanden_week 1		8

																								55		George Hay_week1		GH1				1		T000003684		Solix Biofuels, Inc.		Recovery Act – Demonstration of Integrated Biorefinery Operation/ Topic Area 1				T000003684				105361		2		Weakness		Significant		JK1		The application does not present an adequate petroleum displacement analysis of the primary product over a petroleum alternative.				S878225556_1		3		JC1		Julie Carrier_week 1		6

																								56		George Hay_week 2		GH2				1		T000003771		Aquatic Energy LLC		Louisiana Algae Bio‐Refinery Pilot				T000003771				105361		2		Weakness		Minor		BG1		Life cycle emissions calculations are not completely described in the application				T000003906_2		1		JB1		Jeffrey Blanchard_week 1		4

																								57		Emily Heaton_week 1		EH1				1		T000003922		Renewable Energy Institute International		Demonstration of a Pilot Integrated Biorefinery for the Economical Conversion of Biomass to Diesel Fuel				T000003922				105361		2		Weakness		Minor		CK1		Plans for commercialization and deployment appear to be very preliminary at this point.				T000003906_2		1		JS1		James Summerlin_week 1		10

																								58		Bill Henley_week 2		BH2				1		T000003925		Freedom BioFuels, Inc.		Scale Up of Extremely High Free Fatty Acid Trap/Brown Grease Biodiesel Biorefinery				T000003925				105361		2		Weakness		Minor		CK1		Applicant does not demonstrate commecial-scale experience in most apects relating to the integrated project.				T000003906_2		2		JB1		Jeffrey Blanchard_week 1		5

																								59		Jesse Hensley_week 2		JH2				1		T000004049		American Science and Technology corporation		Integrated Biorefinery Pilot Plant				T000004049				105361		2		Weakness		Minor		CK1		Applicant (including partners) does not demonstrate that it has the core competencies necessary to cover all commercialization and deployment aspects of the project.				T000003906_2		2		JS1		James Summerlin_week 1		10

																								60		Donald Hodges_week 2		DH2				1		T000004083_1		ICM, Inc.		Pilot Integrated Cellulosic Biorefinery Operations to Fuel Ethanol				T000004083_1				105361		3		Strength		Significant		BG1		The application shows a good management plan with clearly defined roles for key players				T000003906_2		3		JB1		Jeffrey Blanchard_week 1		5

																								61		Evan Hughes_week 1		EH1				1		T000004296		HCL CleanTech, Inc		Fermentable Sugars Integrated Biorefinery				T000004296				105361		3		Strength		Minor		CK1		Application clearly demonstrates the knowledge of and a plan to address all environmental, health and safety, permitting, and compliance concerns.				T000003906_2		3		JS1		James Summerlin_week 1		8

																								62		Evan Hughes_week 2		EH2				1		T000004300		M&G POLYMERS USA LLC		Application is made by a consortium of: M&G Polymers USA LLC; C5-6 Technologies Inc.; Chemtex Italia Srl Pilot Scale Ethanol Biorefinery Utilizing Selected Energy Crops and Bacterial				T000004300				105361		3		Strength		Minor		CK1		Applicant demonstrates the identification and consideration of risk and the use of risk management to mitigate impacts.				T000006681_1		1		BC1		Bill Choate_week 1		7

																								63		Barbara Humphrey_week 1		BH1				1		T000004566		Archer Daniels Midland		Conversion of Lignocellulosic Biomass to Ethanol and Ethyl Acrylate				T000004566				105361		3		Strength		Minor		CK1		Applicant demonstrates that project management practices will be fully integrated with financial and business systems.				T000006681_1		1		GS1		Gary Sanden_week 1		3

																								64		Barbara Humphrey_week 2		BH2				1		T000005130		LanzaTech, Inc.		Project Nevada: Integrated Pilot Biorefinery for Production of Low-Cost Cellulosic Ethanol				T000005130				105361		3		Strength		Minor		CK1		Applicant demonstrates through the Project Management Plan and related documents that it can complete the project scope on budget and on time.				T000006681_1		1		JC1		Julie Carrier_week 1		2

																								65		Jimmy Humphrey_week 1		JH1				1		T000005186		C2 Biofuels, Inc.		Pilot-Scale Integrated Biorefinery Operations for Producing Ethanol from Southern Pine Feedstock				T000005186				105361		3		Strength		Minor		JK1		The application clearly identifies and considers risks and the use of effective risk management and change control for the proposed project. General risk elements presented (Table 3, Report, p.14). Additional risks discussed for bio-oil upgrading using HDO process (PFD p.11). Commercialization risks given (BusPlan p.12). However no real plan for managing risks is presented.				T000006681_1		2		BC1		Bill Choate_week 1		5

																								66		Jimmy Humphrey_week 2		JH2				1		T000005481		G.D.O., Inc.		Production of Gasoline (ASTM-4814) and Agrichemicals from Biomass				T000005481				105361		3		Weakness		Significant		JK1		The Project Management Plan does not appear to be fully integrated with financial and business systems. Project is led by University; both Pis are on academic staff. Unclear as to how effort links with Avello business systems and commercialization plan.				T000006681_1		2		GS1		Gary Sanden_week 1		3

																								67		Kelly Ibsen		KI				1		T000006904		Abengoa Bioenergy New Technologies, Inc		Next Generation Integrated Biorefinery – Beyond Hybrid				T000006904				105361		3		Weakness		Significant		JK1		The application does not adequately demonstrate through the required documents that the applicant is likely to successfully complete the project scope within the total project budget and on schedule. PMP not included in application package although some elements discussed in other documents.				T000006681_1		2		JC1		Julie Carrier_week 1		4

																								68		Virgene IdekerMulligan_week 1		VM1				1		T000007088		FLUIDYNE ENGINEERING CORPORATION DBA PHOENIX SOLUTIONS CO		Pilot Scale: Trees to Green Gasoline with Plasma Enhanced Gasification				T000007088				105361		3		Weakness		Minor		BG1		Stage gate and go-nogo decision points are not discussed in detail for each process				T000006681_1		3		BC1		Bill Choate_week 1		3

																								69		Subra Iyer_week 1		SI1				1		T000007330		BrightSource Energy, Inc.		Pilot-Scale Demonstration of Direct Photosynthetic Production of Biobutanol				T000007330				105361		3		Weakness		Minor		CK1		No Stage Gate process has been developed for the project.  Applicant states, "A stage gate business process will be employed for reviewing and approving significant focus area decisions."				T000006681_1		3		GS1		Gary Sanden_week 1		3

																								70		Rafael Nieves_week 1		RN1				1		T000007445		Packer Engineering, Inc.		Residule feedstock to valuable alcohol				T000007445				105361		3		Weakness		Minor		JK1		A Stage Gate method is not adequately described or coordinated with a resource loaded schedule. "A stage gate business process will be employed for reviewing and approving significant focus area decisions" (PEP p.14). Gantt charts (PEP p.32) do not reference stage gate meetings and go/no-go points. Stage-gate meetings held by Project Management Group (PEP p.14). Resource loaded budget (Project p. 13) but limited discussion on how it will be used to measure progress: "Progress of any focus areas through milestones will be controlled by a stage gate decision review of the Project Management Group against specific review criteria that were established by the committee at the initiation of the project" (PEP p. 31). "Quarterly Reports (and annual reports) for all areas of the project will be issued and will measure project performance against goals schedules and budgets" (PEP p.51).				T000006681_1		3		JC1		Julie Carrier_week 1		2

																								71		Rafael Nieves_week 2		RN2				1		T000007504		PhycoSystems		A Pilot-scale, Distributed, Integrated, Syndiesel Biorefinery Based on Algae, Agricultural Wastes and Aquaculture Co-products				T000007504				105361		3		Weakness		Minor		JK1		The application does not clearly demonstrate the knowledge of and a plan to address all environmental, health and safety, permitting, and compliance concerns. No plan presented although some discussion of permitting is given (see ENVIRO). BioCentury Research Farm (BCRF) will require permits for waste water, air and haz waste generation. No site plans are provided. Compliance not discussed in sufficient detail: "All health and safety activities at the BCRF will be reviewed internally and with the assistance of ISU EH&S to ensure compliance with EPA, OSHA, NFP, NEC, and any other applicable federal, state, or local regulations" (ENVIRO p. 3).				T000006757		1		BG1		Bim Gupta_week 1		4

																								73		Mark Yancey_week 1		MY1				1		T000007549_1		ENVIRA ECOFUELS, LLC		Envira Ecofuels, LLC Integrated Biorefinery Operations, Pilot Project				T000007549_1				17186		1		Strength		Significant		JS1		implementable plan to meet schedule				T000006757		1		CK1		Charles Kinoshita_week 1		8

																								74		Whitney Jablonski_week 2		WJ2				1		T000007691		BioChoice Energy Group, LLC		Pilot-Scale Integrated Biorefinery				T000007691				17186		1		Strength		Significant		JS1		has right to use and commercialize technology				T000006757		1		JK1		Alexander Koukoulas_week 1		7

																								75		Gil Jackson_week 2		GJ2				1		T000007882		(LC)² Algal BioFuels, Inc.		(LC)2 Algal BioFuels Integrated Biorefinery				T000007882				17186		1		Strength		Significant		JS1		breakthrough technologies				T000006757		2		BG1		Bim Gupta_week 1		4

																								76		Ty Johannes_week 1		TJ1				1		T000007928		HALDOR TOPSOE, INC.		Green Gasoline From Wood Using Carbona Gasification And Topsoe Tigas Processes				T000007928				17186		1		Strength		Significant		JS1		only one permit not sure of				T000006757		2		CK1		Charles Kinoshita_week 1		8

																								77		Ty Johannes_week 2		TJ2				1		T000008096		Affordable Bio Feedstock, Inc.		Recycling Waste Grease into a Bio Fuel				T000008096				17186		1		Strength		Significant		JS1		defined critical success factors and plans to complete				T000006757		2		JK1		Alexander Koukoulas_week 1		8

																								78		Jim Kerstetter_week 1		JK1				1		T000008108		New Oil Resources, LLC		New Oil Development Project				T000008108				17186		1		Strength		Significant		JS1		validated sources to support the objectives				T000006757		3		BG1		Bim Gupta_week 1		7

																								79		Jim Kerstetter_week 2		JK2				1		T000008385		Algenol Biofuels Inc.		Pilot-Scale Integrated Biorefinery for Producing Ethanol from Hybrid Algae				T000008385				17186		1		Strength		Significant		JS1		will be able to produce "Primary Product" as defined in FOA, Part 1-Description Section				T000006757		3		CK1		Charles Kinoshita_week 1		7

																								80		Charles Kinoshita_week 1		CK1				1		T000008392		Alabama-Quassarte/Western Energy Partners		AQ Bio Fuels				T000008392				17186		1		Strength		Significant		JS1		has resources to cover all of project				T000006757		3		JK1		Alexander Koukoulas_week 1		9

																								81		Richard Kleinke_week 1		RK1				1		T000008418		Coskata, Inc.		Lighthouse Feedstock Extension				T000008418				17186		1		Strength		Minor		JB1		The applicant appears to have access to the core competencies to cover most project aspects.				T000007667		1		BG1		Bim Gupta_week 1		6

																								82		Richard Kleinke_week 2		RK2				1		T000008735_1		South Alabama Energy, LLC		High Yield(300 gal/ton) Method to Process Cellulosic Sugars in Pine Forest and Forest Understory into Environmental Safe Ethanol and Bio diesel				T000008735_1				17186		1		Strength		Minor		JB1		A plan to compete the scope of work by 2015 has been developed.				T000007667		1		CK1		Charles Kinoshita_week 1		6

																								84		Alexander Koukoulas_week 1		JK1				1		T000008975		Imperial Petroleum Recovery Corporation		Biofuel Product Development and Refining Using Microwave Technology				T000008975				17186		1		Strength		Minor		JB1		A plan with goals has been developed.				T000007667		1		JK1		Alexander Koukoulas_week 1		6

																								85		Alexander Koukoulas_week 2		AK2				1		T000009044		SunX Integrated Biorefinery Inc. – SunX Energy & Tellus Renewable		SunX Integrated Biorefinery				T000009044				17186		1		Weakness		Significant		JB1		The prior data presented was limited to a few growth curves.  They have not provided data in small scale (1-10L) reactors.				T000007667		2		BG1		Bim Gupta_week 1		6

																								86		Gopal Krishnagopalan_week1		GK1				1		T000009048		Cetane Energy, LLC		Renewable Jet Fuel				T000009048				17186		1		Weakness		Significant		JB1		The primary product is algal oil derived from biodesiel waste.  This might be better describe as a co-product of biodesiel production.				T000007667		2		CK1		Charles Kinoshita_week 1		7

																								87		Guneet Kumar_week 1		GK1				1		T000009065		POET Research, Inc.		Project REVOLUTION				T000009065				17186		1		Weakness		Significant		JS1		lacking in cost estimate breakdown				T000007667		2		JK1		Alexander Koukoulas_week 1		7

																								88		Roger Laine_week 1		RL1				1		T000009115_2		BOCA		Commercially Viable Algae Biodiese				T000009115_2				17186		1		Weakness		Minor		JB1		Several steps are dependent on other technologies.				T000007667		3		BG1		Bim Gupta_week 1		5

																								89		Dennis Larson_week 2		DL2				1		T000009123		MSCW, Inc.		Envirogen Fuels				T000009123				17186		1		Weakness		Minor		JB1		No.  Mostly combining existing methods.				T000007667		3		CK1		Charles Kinoshita_week 1		6

																								90		Linda Lasure_week 2		LL2				1		T000009147_1		San Juan BioEnergy, LLC		Dove Creek Pilot-Scale Biorefinery				T000009147_1				17186		1		Weakness		Minor		JB1		The applicant plans to operate in the future on sugarcane and beet derived sucrose then convert to oils and hydrogen.  These feedstocks will not be economical to use in this process.				T000007667		3		JK1		Alexander Koukoulas_week 1		7

																								91		Ira Levine_week 1		IL1				1		T000009193		Kansas Alliance for Bioenergy and Biorefinery		KABB Thermochemical Pilot Plant				T000009193				17186		1		Weakness		Minor		JB1		They have a research plan that with checks that need to be meet before scale can be considered				T000007772		1		JB1		Jeffrey Blanchard_week 1		6

																								92		Ira Levine_week 2		IL2				1		T000009285_1		TPA, Inc  d/b/a  THE POWER ALTERNATIVE		CLIMATE NEUTRAL ALGAE FEEDSTOCK FOR BIODIESEL				T000009285_1				17186		2		Strength		Significant		JS1		same as previous comment above in relation to success with new technologies				T000007772		1		JS1		James Summerlin_week 1		10

																								93		Yebo Li_week 2		YL2				1		T000009304		Green Tech America, Inc		An Integrated Pilot-Scale Biorefinery to Demonstrate Cost-Effective Production of Cellulosic Ethanol				T000009304				17186		2		Strength		Significant		JS1		objectives justify federal funding				T000007772		2		JB1		Jeffrey Blanchard_week 1		7

																								94		Ralph Lightner_week 1		RL1				1		T000009340		Renegy Holdings, Inc.		Construction and Operation of Pilot Plant to Convert Corn Stover to Ethanol and Butanol Using Novel Technology of Pretreatment, Continuous Solid State Fermentation and Product Separation				T000009340				17186		2		Strength		Significant		JS1		value proposition supports the goals of the FOA				T000007772		2		JS1		James Summerlin_week 1		9

																								95		Alicia LindauerThompson		AT				1		T000009354		Crest International		Piloting Algae Cultivating & Refinery Plant supported by Carbon Capturing and LED plantation illumination for the future application on Oil Refineries in commercial scale				T000009354				17186		2		Strength		Significant		JS1		explains commercialization and production of liquid fuels and bioproducts				T000007772		3		JB1		Jeffrey Blanchard_week 1		8

																								96		Siqing Liu_week 2		SL2				2		105361		Iowa State University of Science and Technology		Integrated 2.5 TPD Biomass Fast Pyrolysis Biorefinery for Biofuels and Bioproducts				105361				17186		2		Strength		Significant		JS1		petroleum displacement analysis included				T000007772		3		JS1		James Summerlin_week 1		8

																								97		Jue Lu_week 1		JL1				2		22493		Elevance Renewable Sciences		Elevance Pilot Biorefinery, Newton, IA				22493				17186		2		Strength		Significant		JS1		has experience over past 5 years with prototype				T000008238		1		BR1		Bill Rooney_week 1		6

																								98		Jim Lucas_week 1		JL1				2		82138		Phycal LLC		Integrated algal biorefinery for renewable generation and transportation fuels.				82138				17186		2		Strength		Significant		JS1		same as previous comment above in relation to operations and plant ownership				T000008238		1		KR2		Ken Robinson_week 1		6

																								99		John Mahoney_week 1		JM1				2		EMAIL_BIOSURFACTANT		Biosurfactant EOR, Inc.		Mass production of Rhamnolipid bio-surfactant				EMAIL_BIOSURFACTANT				17186		2		Strength		Significant		JS1		good detailed engineering plan				T000008238		1		TH1		Thomas Hanley_week 1		9

																								100		Raymond Massey_week 1		RM1				2		EMAIL_CHEROKEE		CHEROKEE SOLUTIONS		Intergraded Bio‐Refinery proposal for Southeast, TN				EMAIL_CHEROKEE				17186		2		Strength		Minor		JB1		The applicants have stated that this project will give a 80% reduction.				T000008238		2		BR1		Bill Rooney_week 1		4

																								101		Paul Matter_week 2		PM2				2		FC_BIO LIPIDOS		Bio-Lipidos de Puerto Rico, Inc		Pilot Scale Production of Algai Based Value-added Bioproducts				FC_BIO LIPIDOS				17186		2		Strength		Minor		JB1		The application has provided a plan that appears to meet the minimum requirements.				T000008238		2		KR2		Ken Robinson_week 1		7

																								102		John McKenna_week 1		JM1				2		S002236250_1		University of Florida Board of Trustees		Florida Biorefinery Consortium Pilot Project				S002236250_1				17186		2		Strength		Minor		JB1		The applicant appears to have estabishished several partnerships.				T000008238		2		TH1		Thomas Hanley_week 1		9

																								103		John McKenna_week 2		JM2				2		T000003693		Genomatica, Inc.		Integrated Pilot Scale Biorefinery for Sustainable Production of 1,4 Butanediol				T000003693				17186		2		Strength		Minor		JB1		The applicant presents a displacment analysis.				T000008238		3		BR1		Bill Rooney_week 1		6

																								104		Lynn Montague_week 1		JM1				2		T000006473		ColumbiaStar BioDiesel, Inc.		Algae/Enhanced Glycerin				T000006473				17186		2		Strength		Minor		JB1		The market for the primary product from this feedstock is relatively small.				T000008238		3		KR2		Ken Robinson_week 1		8

																								105		Lynn Montegue_week 2		LM2				2		T000006757		Segetis, Inc.		Pilot Scale Biorefinery for Levulinic Acid Esters and Co-Products				T000006757				17186		2		Strength		Minor		JB1		The applicant proposes to sell pilot plants.				T000008238		3		TH1		Thomas Hanley_week 1		9

																								106		Michael Montross_week 1		MM1				2		T000007667		Anellotech, Inc		Pilot Plant for Production of Green Aromatics from Wood by Catalytic Fast Pyrolysis				T000007667				17186		2		Strength		Minor		JB1		The applicant understands the value proposition.				T000008699		1		KR2		Ken Robinson_week 1		8

																								107		Michael Montross_week 2		MM2				2		T000007875		Solena Group, Inc.		Closed Loop Algae to Biofuels Plant Integrated into a Carbon Negative Plasma Gasification and Fischer-Tropsch Process				T000007875				17186		2		Strength		Minor		JS1		shows reduction in fuel use but did not relate to reduction in GHG emissions				T000008699		2		KR2		Ken Robinson_week 1		8

																								108		Jim Murphy_week 1		JM1				2		T000009019		Eprida Power and Life Sciences Company		Demonstration of Smokeless Biomass Pyrolysis for Production of Biochar and Biofuels				T000009019				17186		2		Weakness		Minor		JB1		The applicant does not appear to have a record of scale up.				T000008699		3		KR2		Ken Robinson_week 1		10

																								109		Robert Mustell_week1		RM1				2		T000009072		Keystone BioFuels, Inc.		Integrated Biorefinery				T000009072				17186		2		Weakness		Minor		JB1		The applicant does not appear to have a record of scale up.				T000009137_1		1		BG1		Bim Gupta_week 1		5

																								110		Kasiviswana Muthukumarappan_week2		KM2				2		T000009137_1		Sriya Innovations Inc.		Sriya Bio-refinery Pilot IBR				T000009137_1				17186		2		Weakness		Minor		JB1		Feedstock acquisition could be a major problem.				T000009137_1		1		CK1		Charles Kinoshita_week 1		7

																								111		Theodore Nelson_week 1		TN1				2		T000009359		Applied Biorefinery Sciences, LLC		Combined Hydrothermal and Biochemical Integrated Biorefinery Pilot				T000009359				17186		2		Weakness		Minor		JS1		no life-cycle analysis of GHG emission reduction				T000009137_1		1		JK1		Alexander Koukoulas_week 1		5

																								112		Theodore Nelson_week 2		TN2				3		EMAIL_BIOMASS CONV		Biomass Converters, Inc.		Construct Demonstration Integrated Biorefinery that uses Cellulosic Feedstock to Manufacture Ethanol, Chemical By-products, and Energy in the form of Steam and/or Electricity				EMAIL_BIOMASS CONV				17186		3		Strength		Significant		JS1		environmental permitting good plan except for one area applicant not sure of				T000009137_1		2		BG1		Bim Gupta_week 1		5

																								115		Ellen Panisko_week 2		EP2				3		EMAIL_SUPERIOR		Superior Process Technologies, Inc.		SPT Rendered and Algae OIls BioFuels				EMAIL_SUPERIOR				17186		3		Strength		Significant		JS1		very detailed and engineered PM plan				T000009137_1		2		CK1		Charles Kinoshita_week 1		8

																								116		George Parks_week 2		GP2				3		S126651954		Rumford Paper Company		Project Pennacook				S126651954				17186		3		Strength		Significant		JS1		good management production plan				T000009137_1		2		JK1		Alexander Koukoulas_week 1		6

																								117		Ralph Peck_week 1		RP1				3		S828689666		NAMBE PUEBLO HI-TECH LLC		SANTA FE TRAIL ETHANOL				S828689666				17186		3		Strength		Minor		JB1		Go/no-decision points are described.				T000009137_1		3		BG1		Bim Gupta_week 1		4

																								118		Ralph Peck_week 2		RP2				3		T000003417_3		BioJet, LLC		Integrated Multi-Feedstock Biorefinery Producing Renewable Jet Fuel				T000003417_3				17186		3		Strength		Minor		JB1		A plan is in place for environmental, health and safety, permitting, and compliance concerns.				T000009137_1		3		CK1		Charles Kinoshita_week 1		7

																								119		Gene Peterson_week 1		GP1				3		T000003423		Maibach LLC		Maibach Agri-Energy Center				T000003423				17186		3		Strength		Minor		JB1		A project management plan is in place.				T000009137_1		3		JK1		Alexander Koukoulas_week 1		4

																								120		Leslie Pezzullo		LP				3		T000003841		DuPont Danisco Cellulosic Ethanol, LLC  (DDCE)		15 mgpy Switchgrass Biorefinery				T000003841				17186		3		Strength		Minor		JB1		A project management plan is in place.				T000009152		1		BC1		Bill Choate_week 1		8

																								121		Peter Pfromm_week 2		PF2				3		T000004308		Fulcrum Sierra BioFuels, LLC (Sierra BioFuels)		Project Sierra				T000004308				17186		3		Strength		Minor		JS1		good  plan but not related enough to cost				T000009152		1		GS1		Gary Sanden_week 1		7

																								122		Trevor Phister_week 2		TP2				3		T000004370_1		CAREthanol, LLC		Advanced Biofuel from Local eTuber™ Crops				T000004370_1				17186		3		Weakness		Significant		JB1		Microbial strain development and contamination issues are major project risks that have not been adequately dealt with.				T000009152		1		JC1		Julie Carrier_week 1		2

																								123		Phil Pienkos		PP				3		T000004686		ARFuels, LLC		ARFuels Beatrice				T000004686				17186		3		Weakness		Significant		JS1		lacking in detailed cost estimate information				T000009152		2		BC1		Bill Choate_week 1		6

																								124		Joseph Porcelli_week 1		JP1				3		T000004931_3		Fiberight LLC		Fiberight Mid-Atlantic Demonstration Plant (Topic Area 3)				T000004931_3				28860		1		Strength		Significant		BR1		Excellent use of available feedstock while at the same time minimizing disposal and infrastructure maintenance.				T000009152		2		GS1		Gary Sanden_week 1		6

																								125		Todd Potas_week 1		TP1				3		T000005044		Sapphire Energy, Inc		Sapphire Integrated Algal Biorefinery (IABR)				T000005044				28860		1		Strength		Significant		TH1		The existing facility provides initial process data that can be used in both scale-up and process certification.				T000009152		2		JC1		Julie Carrier_week 1		6

																								126		Todd Potas_week 2		TP2				3		T000005102		Pure Energy Corporation dba/ Pure Energy of America Corp		Demonstration of a 50+ DTPD / 1+ MGPY Cellulosic Ethanol Biorefinery				T000005102				28860		1		Weakness		Significant		BR1		Even if this system is successful, the extension of this production system is limited to only a few other areas.  It can not be widely adopted as there is simply not enough feedstock concentrated.				T000009152		3		BC1		Bill Choate_week 1		6

																								127		Mark Rabil_week 2		MR2				3		T000006666		Stellarwind Bio Energy		Hoosier Renewable Energy Park				T000006666				28860		1		Weakness		Significant		KR2		The application does not clearly demonstrate that the project team has the core competencies to cover commercialization and deployment aspects.				T000009152		3		GS1		Gary Sanden_week 1		5

																								128		Ken Reardon_week 2		KR2				3		T000007460		Valero Energy Corporation		Valero Port Edwards Biorefinery (VPEB)				T000007460				28860		1		Weakness		Significant		KR2		Since this process is a chemical process, why is there an absence of any participation by a chemical engineer. It seems that Danali could make huge gains if they added a chemical engiineer to their staff to make sure the process flow sheet made sense and to be sure the material balances would close and not be out of balance. Input = Output  is the key premise and all streams and atoms must be accounted for to be assured you are not venting something in the air or burying it in a waste water stream. I notice that they do have a PHD chemist from MIT as a scientific advisor so that is some help but chemists are not trained in process design or how to make a batch experiment in the lab scale up to a continuous reactor so the problem of lab scale to pilot or commercial scale is still in the realm of the chemical engineer.				T000009152		3		JC1		Julie Carrier_week 1		4

																								129		Ken Robinson_week 2		KR2				3		T000008699		Enerkem Corporation		Heterogeneous Feed Biorefinery				T000008699				28860		1		Weakness		Significant		KR2		I find the material balances lacking. I would like to see an analysis of each type fish waste to get an idea of its elemental compostion in terms of C, H, S, N, and O. Then it would be possible to do a carbon balance, etc on the process and not just mass of the overall stuff. Where is everything going? This is the big question and it is not possible to figure out. For example if there were a coal to liquid process, you would have the ultimate analysis and proximate analysis of the coal feedstock and could keep track of the material balance in a rigorous manner.				T000009349		1		JB1		Jeffrey Blanchard_week 1		4

																								130		Bill Rooney_week 1		BR1				3		T000009089		INEOS New Planet BioEnergy,LLC		Indian River County Facility, Phase 1				T000009089				28860		1		Weakness		Significant		KR2		The disposal of the fish waste solids and the waste water seems to be ill defined as it is going to a fertizer plant but still the waste water needs to be treated as it will smelly and will need to be adequately treated so it is less objectionable. This is an important part of the plant, waste water treatment, and seems to have been given very little attention. One could be in big trouble with local authorities if you start storing this noxious waste water in ponds and don't make some provision to treat it.				T000009349		1		JS1		James Summerlin_week 1		10

																								131		Howard Rosen_week 1		HR1				3		T000009187		West Biofuels Development, LP		Integrated Biorefinery Demonstration Producing Gasoline from Biomass				T000009187				28860		1		Weakness		Significant		TH1		The R&D plan for the facility is not presented.  In addition, the proposal didn't identify the personnel that would perform the continuing R&D activities.  As this facility is planning on qualifying additional feedstocks and producing a consistent biofuel product, continuing R&D will be required to perform process adjustments due to changing feed or operating conditions.				T000009349		2		JB1		Jeffrey Blanchard_week 1		4

																								132		Roger Ruan_week 2		RR2				3		T000009384		Bell BioEnergy, Inc.		Bell BioEnergy, Inc. - Biomass Waste to Hydrocarbon (Fuel) Demonstration Facility				T000009384				28860		1		Weakness		Significant		TH1		The proposed team is weak in some core competencies, including process engineering and scale-up experience.				T000009349		2		JS1		James Summerlin_week 1		10

																								133		Deborah Samac_week 2		DS2				4		EMAIL_SHELBY GREEN		Shelby, City of		Fully Integrated HEAR Biorefinery Operations from Farm to Finished Lubes and other Bio-products/				EMAIL_SHELBY GREEN				28860		1		Weakness		Significant		TH1		No process data was provided.  The yields, conversions and efficiencies from past testing were absent.				T000009349		3		JB1		Jeffrey Blanchard_week 1		5

																								134		Gary Sanden_week 1		GS1				4		T000003594_1		BioEnergy International, LLC		Myriant Succinic Acid Biorefinery (MySAB)				T000003594_1				28860		1		Weakness		Significant		TH1		No equipment size data was provided.  As a scale-up calculation will be required to design the new facility, current and projected size will be required for both a process and economic analysis.				T000009349		3		JS1		James Summerlin_week 1		9

																								135		Constance Schall_week 2		GS				4		T000005242		SynGest Inc.		SynGest Bioammonia Demo Facility				T000005242				28860		1		Weakness		Minor		KR2		The proposed project is not considered to be a [novel,  [technology, technology application].

																								136		William Scouten_week 1		WS1				4		T000006842_1		Koochiching Development Authority (KDA)		Renewable Energy Clean Air Project (RECAP)				T000006842_1				28860		1		Weakness		Minor		KR2		The discription of the reactor for the esterification reaction was quite vague, calling it a continuous batch reactor. Since I specialize in reactor and reaction engineering, I find this discription very appalling, There are basically three types of chemical reactor categories, batch, continuous stirred tank reactor (CSTR) and plug flow. I assume that the reactor is a CSTR for the Denali process but it is not clear. How is the reactor mixed, how intense is the mixing, what about heat release and temperature control, is it possible to strip the water out as it is formed by sparging gas into the bottom, etc.

																								137		William Scouten_week 2		WS2				4		T000007623		Community Recycling and Resource Recovery		Transportation Fuel from Foodwaste				T000007623				28860		1		Weakness				KR2		The process chemistry for the esterifcation process seems to be totally ignored in terms of discussion. The esterifcation of free fatty acids with methanol makes fatty acid methyl ester (FAME) and water. Water is produced in all esterfication reactions of an acid with an alcohol and limits the conversion due to thermodynamic equilibrium constraints. To overcome the negative effect of water on conversion, many times the water is removed as it is formed in a reactive distillation process in which the esterification reaction and distillation occur simultaneously with water boiled overhead as it is made so it will not limit the equilibrium conversion.

																								138		KT Shanmugam_week 1		KS1				4		T000008881		Clean World Partners, LLC		Sacramento BioEnergy Facility #1				T000008881				28860		2		Weakness		Significant		KR2		The concept of running the fish waste plant during fishing season (April-Oct) is very troublesome to me. I can't imagine how you can realistically handle this situation with management sitting on their hands during the winter months, trying to occupy themselves and worst of all, the installed capital equipment sitting idle until the next fishing season arrives. Some way must be devised to run this plant year round. Perhaps it needs to be on a barge, so it could be towed down to the lower 48 and used for fish wastes that are produced in California, Oregon, and Washington which is not as seasonal as Alaska. In short, this is not a good situation of shutting the plant down for 7 months of the year.

																								139		KT Shanmugam_week 2		KS2				4		T000009188		JTSI, INC a subsidiary of Na Oiwi Kane a Native Hawaiian Organization/Environmental IQ LLC		Maui Biorefinery				T000009188				28860		2		Weakness		Significant		KR2		The idea of setting up a Glycerol Reutilization Laboratory with nearby universities to devise new cutting edge technology for converting glycerol to ethanol seems to be in the category of stretchng the limits and I do not endorse this idea. I tend to think of this program of implementing off-the-shelf or newly developed technologies and not reseaching new concepts. Although Rice University may have identified a strain of E coli that will convert glycerol to ethanol, this is really early stage work and quite inappropriate for studying in the this proposed lab. The lab work should be entirely focused on technical support of the manufacturing operation and characterizing feedstock and product so that operations can be adjusted as feedstocks change so that the biodiesel meets specifications and can be used in diesel fuel vehicles.

																								140		Mathew Smidt_week 1		MS1				4		T000009249		Clean Fuel, LLC		Biodiesel Byproduct Processing and Refinement				T000009249				28860		2		Weakness		Significant		TH1		The proposal lacks the core competencies to cover all commercialization and deployment aspects including process engineering, scale-up experience and feedstock analysis.  No partnerships appear to be in place to product this needed aspect of the proposal.

																								141		Mathew Smidt_week 2		MS2				4		T000009254		LCE BioEnergy, LLC		Integrated Biorefinery				T000009254				28860		2		Weakness		Significant		TH1		The proposal indicates that multiple feedstocks will be sought.  However, there is no plan in place to evaluate the effect of feedstock variation.  Changes in feedstock invariably reduce overall production rates unless appropriate process engineering data is developed and analyzed and appropriate solutions are employed with respect to process performance.

																								142		Shahabadd Sokhansanj_week1		SS1				5		104939		Homeland Agricultural Fuels		An Integrated Sorghum Biorefinery in Florida				104939				28860		2		Weakness		Significant		TH1		The plan for commercialization and deployment is incomplete, lacking the data needed to evaluate both the technical and economic feasibility of the operation.

																								143		Dan Solaiman_week 2		DS2				5		17186		Sustainable Green Technologies Inc.		Pilot scale Biohydrogen Energy and Algae Oil Production System				17186				28860		2		Weakness		Minor		KR2		The discussion on how much the entire fish wastes could contribute to supplying the diesel market had a huge error. First of all, the US roughly uses 20 million barrels of oil per day to run our country. Of that 20 million, about 4 million is in the categroy of #2 distillate which is either furnace oil or diesel, pretty much the same with the exception of sulfur content. Most diesel is not ultra low sulfur less than 15 ppm sulfur. Converting all of the fish waste to diesel would amount to  55,446 BPD  which is about 1.38 % of the total diesel production, not 30% as claimed in the proposal.

																								144		Drew Spradling_week 1		DS1				5		26267		Woodland Biofuels (US), Inc.		Demonstration of a fully integrated Catalyzed Pressure Reduction (CPRTM) Biomass to Ethanol Plant				26267				28860		3		Strength		Significant		KR2		The applicant seems to be well versed in management techniques and could carry out this aspect of the project quite well. It seems that most of the mangement exerience was in the aircraft and associated industries but this can easily transfer over as the CEO of a major US auto company was previously in the aircraft industry and is doing a superb job.

																								145		Drew Spradling_week 2		DS2				5		28860		Denali Bio-Diesel, Inc.		Integrated Biorefinery using Dish Waste Feedstock				28860				28860		3		Weakness		Significant		TH1		The Stage Gate planning process is incomplete.  The process typically lists generic tasks and doesn't specify specific process or product goals in completing the process.  Further definition of the goals of the planning and quantitative analysis of progress will be required in several areas of the planning process.

																								146		Don Stevens_week 1		DS1				5		43902		AS Holding Company, LLC		The OMEGA-KDV Biorefinery: A Sustainable Method for Producing Abundant Mineral-Grade Diesel Fuel

from Offshore Algae Cultivation and Catalytic Biorefinement				43902				EMAIL_SAN FRAN		1		Strength		Significant		BR1		Excellent use of available feedstock while at the same time minimizing disposal and infrastructure maintenance.

																								147		Jonathan Stickel_week 2		JS2				5		54599		Board of Regents, Univ of Nebraska, Univ of Nebraska-Lincoln		Pilot-Scale Demonstration of a SUPER Loop Biorefinery to Produce Renewable Biofuels				54599				EMAIL_SAN FRAN		1		Strength		Significant		KR2		There is significant data from BGB demonstating that the process works well and that the produced biofuel will perform fine in diesel engines. I see now reason for the process not to work as expected

																								148		David Stoms_week 1		DS1				5		6239		Solazyme, Inc.		Solazyme Integrated Biorefinery (SzIBR): Diesel Fuels from Heterotrophic Algae				6239				EMAIL_SAN FRAN		1		Strength		Significant		KR2		The process flow sheet seems to make good sense and I was able to follow the process and understand whaat was happening. I wish the process flow sheet had been less detailed as it had more in it than what I needed. I prefer to have a simple flow sheet with the major equipment fiven first followed by the more detailed Process and Instrumentation Diagram (PID). The elemental composition of the brown grease, yellow grease, and the proposed algae oil was not provided so that makes it difficult, actually impossible, to to an elemental balance. Since BGB has been running this operation in their East Coast facility, I must assume that it works OK and all of the streams have been accounted for.

																								149		Diane Stott_week 1		DS1				5		76702		Broward College		Sweet Sorghum Ethanol Integrated Bio-refinery				76702				EMAIL_SAN FRAN		1		Strength		Significant		KR2		The esterification technology is reasonably unique and supplied by Black Gold Biodiesel and I think it is very well suited for the conversion of brown grease and yellow grease to biodiesel. The aspect of water limiting the conversion level of the esterification reaction has been taken into account and water is removed sequentially as it is formed so that high conversion levels of Free Fatty Acid can be achieved to Fatty Acid Methyl Ester (FAME).

																								150		Diane Stott_week 2		DS2				5		EMAIL_AGRIGOLD_2		AgriGold Biodiesel Inc.		Integrated biofuels derived from Landfill Diversion Oils(trap grease)				EMAIL_AGRIGOLD_2				EMAIL_SAN FRAN		1		Strength		Significant		KR2		Full integration of all major unit operations will be achieved. The only thing I was not comfortable with was the furnace around all of the esterfication reactors as this is not what one would do in a commercial scenario and I would prefer to see something closer to what would be practiced commercially.

																								151		James Summerlin_week 1		JS1				5		EMAIL_BYE ENERGY_2		Bye Energy, Inc.		A hub-and-spoke Aviation Fuel Biorefinery				EMAIL_BYE ENERGY_2				EMAIL_SAN FRAN		1		Weakness		Significant		BR1		It is a poor assumption that someone will come forward as an algal supplier for a full 40% of the capacity of this plant simply because there is $600K to research the topic.

																								152		Dave Tatterson_week 1		DT1				5		EMAIL_MEADWEST		MeadWestvaco Corporation		An Advanced Biofuel from Residual and Waste Wood Displacing Diesel				EMAIL_MEADWEST				EMAIL_SAN FRAN		1		Weakness		Significant		BR1		Even if this system is successful, the extension of this production system is limited to only a few other areas.  It can not be widely adopted as there is simply not enough feedstock concentrated.

																								153		Dave Tatterson_week 2		DT2				5		EMAIL_SAN FRAN		San Francisco Public Utilities Commission		Waste Multi-Feedstock Collection, Biodiesel Production and Fleet Integration				EMAIL_SAN FRAN				EMAIL_SAN FRAN		1		Weakness		Significant		TH1		The proposed process is not novel.  In addition, the proposed process has not been shown to perform on most of the proposed feedstocks.  It is uncertain if the BGB process would be optimum for the range of feedstocks under consideration.

																								154		Steve Thomas_week 1		ST1				5		EMAIL_SHEETA GLOBAL		sheeta global tech		Integrated Pilot Plant for Sweet Sorghum to Ethanol Conversion Using Continuous Solid State Fermentation (CSSF) Technology				EMAIL_SHEETA GLOBAL				EMAIL_SAN FRAN		1		Weakness		Significant		TH1		The proposed team lacks the core competencies needed to perform this work.  Specifically, the team lacks expertise in the areas of process engineering, process scale-up and pilot plant operation with no experience in biofuels production.

																								155		Lou Torregrossa_week 1		LT1				5		FC_MENAJE		Menaje Negocios Corporation (Missouri Fuel Rural BioWaste)		“Biomass ConvertorTM” will turn “21” before 2022 (21 billion gallons per year!)				FC_MENAJE				EMAIL_SAN FRAN		1		Weakness		Significant		TH1		No plan for continuing R&D was presented.  It appears from the proposal that SFPUC personnel would operate the pilot facility and any future larger scale operation.  However, the current SFPUC personnel appear to lack the necessary qualifications to perform continuing R&D on any future installation.

																								156		Lou Torregrossa_week 2		LT2				5		S111852070		Virent Energy Systems, Inc.		Catalytic Conversion of Renewable Plant Sugars to Biogasoline				S111852070				EMAIL_SAN FRAN		1		Weakness		Significant		TH1		The budget is unclear with respect to the distribution of the funding for the initial state, the piloting stage and the planned production facility.

																								157		Andy Trenka_week 1		AT1				5		S626143457		South Carolina State University		SCSU & SRE Integrated Bio-refinery Project				S626143457				EMAIL_SAN FRAN		1		Weakness		Significant		TH1		The availablility of feedstock for the pilot facility and the production facility has not been determined.  The proposal includes a study to determine the availability and location of potential feedstocks.  Without an estimate of potential feedstocks and some estimate of their cost, it appears premature to proposal a pilot facility.

																								158		Mike Tumbleson_week 1		MT1				5		S785183133		LS9, Inc.		LS9 INTEGRATED DIESEL BIOREFINERY				S785183133				EMAIL_SAN FRAN		1		Weakness		Significant		TH1		No process data was presented.  While a BGB process flow diagram and a description of the process equipment was supplied, the yields, conversions and efficiencies from past testing were absent.

																								159		Anthony Turhollow_week 2		AT2				5		T000003435		Genera Energy LLC		Genera Energy Switchgrass to Butanol Biorefinery Pilot Project				T000003435				EMAIL_SAN FRAN		1		Weakness		Minor		BR1		What is the benefit of scaling from 300 to only 500?

																								160		James Valdes_week1		JV1				5		T000003436		Citrus Energy, LLC		Demonstration of Integrated Biorefinery Operations

Feedstock for Commercialization by 2013				T000003436				EMAIL_SAN FRAN		1		Weakness		Minor		KR2		Not possible to do an elemental balance on the process since the feed stock properties and product properties are not well defined. No ultimate analysis is provided for the greases as you might have access to in a coal to liquids process.

																								161		James Valdes_week 2		JV2				5		T000003745		JetE Corporation		Modular Biorefinery System				T000003745				EMAIL_SAN FRAN		2		Strength		Significant		KR2		The goals and objectives will lead to future commercialization both in San Francisco but due to their technology sharing, other major cities as well.

																								162		Martin VanSickels		MV				5		T000003906_2		Idaho Sustainable Energy, LLC		Algae Growth and Harvest Complex for the Production of Algae-Based  Biofuel				T000003906_2				EMAIL_SAN FRAN		2		Strength		Minor		KR2		The project economics look credible and make sense. They will be making a small profit while at the same time making the air quality better in the San Francisco Bay area through the use of B100. I am a little uncomfortable with biodiesel being priced at $3.25 per gallon as petroleum diesel is far less than that and has higher energy content also. Still, the project makes a little money and serves the needs of the community quite well.

																								163		Lee Walko_week 1		LW1				5		T000003953_1		Sundrop Fuels, Inc		Solar-Driven-Biomass Gasification to Green Gasoline				T000003953_1				EMAIL_SAN FRAN		2		Strength		Minor		KR2		Applicant presents a credible petroleum displacement analysis.

																								164		Lee Walko_week 2		LW2				5		T000004762		Juniper Valley Products dba Colorado Correctional Industries		Colorado Correctional Industries Biodiesel Plant				T000004762				EMAIL_SAN FRAN		2		Strength		Minor		KR2		The scale of operation is relatively small and will help the city of San Francisco in a major way but will not put a big dent in the overall energy picture. Still, I can see this as a trail blazing effort that could catch on country wide so that most major cities could adopt this unique way to handle greases, to put less stress on the waster water treatment and garbage disposal operations, while converting the waste grease to biodiesel.

																								165		Lijun Wang_week 1		LW1				5		T000006102_1		Energetix, LLC		waste to energy facility				T000006102_1				EMAIL_SAN FRAN		2		Weakness		Significant		TH1		The proposal lacks the core competencies necessary to cover the commercialization and deployment aspects.  Specifically, the current team lacks process engineering, pilot plant experience and process scale-up experience.  The proposal states "SFPUC sees no huge barriers in scaling up the facility to 5 million gallons per year".  Projects of this nature are notoriously difficult to scale-up and require personnel, budget and appropriate processes to achieve cost-efficient larger scale operation.

																								166		Lijun Wang_week 2		LW2				5		T000007081		Tri-State Biodiesel, LLC		TSB Sustainable Urban Biorefinery Project				T000007081				EMAIL_SAN FRAN		2		Weakness		Significant		TH1		The commercialization and deployment of the proposed technology is unlikely.  The impact of the biofuel produced from this process has not been accessed.

																								167		David Webster_week 2		DW2				5		T000007772		Biolight Harvesting, Inc.		Biolight Harvesting, Inc.				T000007772				EMAIL_SAN FRAN		2		Weakness		Minor		BR1		There is an assumption that these waste fats/oils will continue to be freely available.  That is not always the situation.

																								168		James White_week 1		JW1				5		T000008238		Cool Clean Technologies		Ag to Algae Integrated Biorefinery				T000008238				EMAIL_SAN FRAN		2		Weakness		Minor		TH1		The role of BGB in the proposal is not clear.  It appears that BGB would build a pilot facility and turn that facility over to operation by SFPUC personnel.

																								169		Ranil Wickramasinghe_week 2		RW2				5		T000008455_1		Barnstable County acting through the -Cape Cod Commission		Cape Cod Algae Integrated Biorefinery				T000008455_1				EMAIL_SAN FRAN		3		Strength		Significant		KR2		The applicant demonstrates identifcation and consideration of risk and the use of effective risk management.

																								170		Rod Williamson_week 1		RW1				5		T000008833_2		Aina Koa Pono, LLC		Hawaii 4 TPD Modular Integrated Biorefinery				T000008833_2				EMAIL_SAN FRAN		3		Strength		Significant		KR2		The mangement team is outstanding and the credentials of all involved quite impressive. With a mix of these top people, I have little doubt that the project will be handled well and executed with no major problems. They have all been previously involved in major projects on waste water treatment and know how to coordinate contractors and labor/construction issues.

																								171		Art Wiselogal_week 1		AW1				5		T000009096		Western Milling L.L.C.		Salinas Valley Waste to Ethanol Pilot Facility				T000009096				EMAIL_SAN FRAN		3		Strength		Significant		TH1		SFPUC appears to have the knowledge to address all environmental, health, permitting and compliance concerns.

																								172		Wes Wood_week 2		WW2				5		T000009153		American Advanced Biofuels Company LLC		Woodland Maine Advanced Biofuels Pilot Plant				T000009153				EMAIL_SAN FRAN		3		Strength		Minor		KR2		Having dealt with waste water treatment plants, permitting, and compliance issues, the applicant will be able to handle any of these issues as a very day-to-day kind of thing as it is just part of their employment parameters that continually deal with

																								173		Paul Wood_week 1		PW1				5		T000009170_1		Amyris Biotechnologies, Inc.		Scale-up and Mobilization of Renewable Diesel and Chemical Production from Common Intermediate using US-based Fermentable Sugar Feedstocks				T000009170_1				EMAIL_SAN FRAN		3		Weakness		Significant		TH1		The Stage Gate planning process is incomplete.  The process typically lists generic tasks and doesn't specify specific process of product goals in completing the process.

																								174		Paul Wood_week 2		PW2				5		T000009258		Sun BioEnergy, LLC		INTEGRATED TECHNOLOGY BIOREFINERY AGRICULTURAL WASTE TO BIOFUELS, BIOCHEMICALS & ENERGY				T000009258				S809430627		1		Strength		Significant		BC1		The applicant has purchased and rezoned the site so that this project could proceed. The applicant has approved wetlands permit and mitigation plan and filed for air permits with MD. Environmental permitting is not a likely issue with this project.

																								176		Bin Yang_week 1		BY1				5		T000009349		Ag-Oil LLC		Advanced Biofuel Production from NonEdible Oilseed Feedstocks				T000009349				S809430627		1		Strength		Significant		BC1		The rudimentary plan indicates that the project would be completed in eighteen months once permitting is in place. There is a strong likely hood that the project would be built and started prior to Sept 30, 2015.

																								177		Osei Yeboah_week 2		OY2				6		71304		International Alternative Energy Resources		Construction of aviation fuel biorefinery				71304				S809430627		1		Strength		Significant		GS1		Integration: The Application presents an integrated strategy to use biomass for steam/heat,collect and sell or use in greenhouse, grow crops in greenhouse, etc. This strategy is critical, since in theory the Applicant may be using corn as the feedstock for ethanol.

																								178		Ling Yuan_week 1		LY1				6		EMAIL_COPPVENTOR		OceanFuels, Inc.		OceanFuels Kelp/WoodWaste Biorefinery				EMAIL_COPPVENTOR				S809430627		1		Strength		Significant		GS1		Commercial: The Applicants indication that co-products (i.e. DDGs, CO2, biofuels and electricity sales) will account for approximately 80% of sales results in a diverse revenue stream that should reduce commercial risk, and tolerate a larger variation in spread between ethanol price and feedstock cost.

																								179		Mat Yung_week 2		MY2				6		EMAIL_Pyramid		Pyramid BioEnergy, LLC		Demonstration of [Ultra/Highly] Selective Catalytic Process for Thermo-Chemical Conversion of Biomass to Transportation Fuels				EMAIL_Pyramid				S809430627		1		Strength		Significant		GS1		Commercial: Application indicates revenues streams come from multiple sources, reducing risk.

																								180		Ken Robinson_week 1		KR2				6		PMC_Prairie Pride		Prairie Pride, Inc.		Integrated Biorefinery technology proceeding to commercial scale operation				PMC_Prairie Pride				S809430627		1		Strength		Minor		BC1		The ethanol project on its own is not breakthrough technology. This project is novel in its combination of ethanol, biomass power and CO2 for greenhouse operations.

																								181		Subra Iyer_week 2		SI2				6		S066470972		Auburn University		Commercial Production of Renewable Diesel from Cellulosic Biomass				S066470972				S809430627		1		Strength		Minor		BC1		The applicant appears to have the resources and has contractual relationships and/or affiliations with: The Andersons (grain sourcing, ethanol and DDG marketing), CJ Schneider Engineering (milling and processing design & engineering), Praj Industries (engineering for fermentation distillation – 350+ distilleries world wide), W-T (construction management services), EA Engineering, Science and Technology (permitting and tech support). These resources and affiliations cover the technical aspects of the project.

																								182		Gary Sanden_week 2		GS2				6		S782017177_1		BlueFire Ethanol Lancaster, LLC		Lancaster Cellulosic Ethanol Biorefinery Project				S782017177_1				S809430627		1		Strength		Minor		GS1		Plan (permits): the Applicant appears to understand permits and have them under control (although water permits are not yet secured).

																								183		Glenn Doyle_week 2		BD2				6		S809430627		Chesapeake Renewable Energy, LLC		Chesapeake Renewable Energy Somerset Project				S809430627				S809430627		1		Strength		Minor		GS1		Investment to date: The Application notes the Applicant has already spend $2 million.

																								185		Nurhan Durnford_week 2		ND2				6		S878225556_1		Verenium Biofuels Corporation		Demonstration of Integrated Biorefinery				S878225556_1				S809430627		1		Strength		Minor		GS1		Credits: The Application states the Project will generate Renewable Energy Credits and Carbon Credits.

																								186		Gene Peterson_week1EXTRA		GP1				6		T000003524		Biofine Technology, LLC		“Development of a 50 Dry Tonnes per Day Demonstration Integrated Biorefinery Located at the University of Maine’s Forest Bioproducts Research Initiative Technology Center”				T000003524				S809430627		1		Strength		Minor		GS1		Resources: The use of hedging strategies is an advantage re: controlling commodities costs, and a partner such as the Andersens is presented as a capable executer.

																								187		Renae Binstock_week 2		RB2				6		T000003943		ENDICOTT BIOFUELS II LLC		Endicott Cincinnati LLC Biorefinery Demonstration				T000003943				S809430627		1		Strength		Minor		GS1		Site: Proposed site appears to have advantages re: proximity to markets, transportation, and feedstocks

																								188		Ellen Panisko_week 2_B						6		T000004160_1		Mpower Resources, LLC		Production of Biodiesel Using Jatropha in Florida				T000004160_1				S809430627		1		Strength		Minor		GS1		Commercial: $2M has been already committed by Applicant, and Application demonstrates a confidence in raising additional equity and/or debt

																								189		James Kotcon_week 2						6		T000004682		Dynamic Fuels II		Renewable Synthetic Fuels facility using non-food grade fats				T000004682				S809430627		1		Strength		Minor		GS1		Transportation: Applicant states rail and barge are both available, optimizing transportation alternatives.

																								190		James Cash Week 1		JC1				6		T000006681_1		Renergie, Inc.		The Renergie Hydrous Advanced Biofuel Industry Development Initiative				T000006681_1				S809430627		1		Strength		Minor		JC1		The application contains a complete and implementable plan to complete the scope by September 30, 2015.  There is a [sufficient, strong] likelihood that this project would complete the scope by September 30, 2015.

																																6		T000006723		Renewable Fuel Products, Inc.		Integrated Bio-fuel Refinery				T000006723				S809430627		1		Strength		Minor		JC1		The applicant has clearly defined and established the applicant’s rights to use and commercialize the technology.

																																6		T000007541_1		Ji Zhong Wei New Energy Tech Inc. ( Hong Wang )		FM New Petroleum Project				T000007541_1				S809430627		1		Weakness		Significant		BC1		The applicants “Process Flow Diagram and Supporting Data” consist of a single page block diagram. The Ethanol Block provides no unit operation descriptions or mass or energy flow. This leaves uncertainty as to the level of detail that has been considered in the development of this project and the ability to integrate the components of this project.

																																6		T000007771		Tighe Biofuels, LLC		Demonstration of Integrated Biorefinery Operations				T000007771				S809430627		1		Weakness		Significant		BC1		The applicant does not adequately describe the feedstock supply – How much acreage is available under the MD legislature for winter barley? What is the anticipated participation rate for the program?  What crops/activity does the barley displace? What is the tonnage of other starch/sugar ethanol feedstocks? Etc… The applicant has not clearly demonstrated that the feedstock supply is available locally or can be obtained at reasonable economics.

																																6		T000008403_1		Alaska BioPower, LLC (Rebecca Metcalfe)		Sustainable Feedstock/Biodiesel Conversion				T000008403_1				S809430627		1		Weakness		Significant		GS1		Plan: the Applicant did not submit requisite documents such as the Project Execution Plan, Business Commercialzation Plan, Technical and Financial Data, or Project IP, resulting in insufficient information to evaluate those areas.

																																6		T000009064		Darling International Inc.		HIGH FREE FATTY ACID GREEN DIESEL REFINERY				T000009064				S809430627		1		Weakness		Minor		BC1		The applicant does not clearly defined critical success factors for the project. However, the applicant does describe a performance guarantees (productivity and energy) associated with the ethanol plant design, constructions and operation, plus a risk management/ hedging program with their feedstock supplier.

																																6		T000009152		Evolution Resources Inc		Moses Lake Cellulosic Ethanol Demonstration Plant				T000009152				S809430627		1		Weakness		Minor		BC1		The applicant did not provide an “IP Statement and Supporting Documentation” file nor did the applicant address IP rights in the files provided. The project is straightforward and may not be restricted by significant IP issues.

																																6		T000009341		American BDF, LLC		Integrated algae & waste-oil refinery				T000009341				S809430627		1		Weakness		Minor		BC1		The applicant provides a rudimentary scope, schedule and budget. The proposed project’s success is difficult to judge based on the information provided.

																																6		T000009356		Western Biofuels, Inc		HIGH ENERGY BIOFUELS PROJECT				T000009356				S809430627		1		Weakness		Minor		BC1		The applicant does not include extensive data. They state simply that they anticipate the dry mill processing of 6.8 M bushels of barley or mixed grain feedstock to yield 15MGY ethanol. They state that barley is the planned crop since MD has legislation to encourage winter barley for to support Chesapeake Bay protection from agriculture run offs. They state sorghum, sweet sorghum, wheat and corn (in that order) as feedstock if barley capacity in the region is not adequate to support the plant. Barley (starch) to ethanol is a know process (similar to corn) and does not require R&D (added risk) for its use. The project is likely to achieve the conversion stated if 100% barley were used. There is operational complexity and some risk with mixed feedstocks but these could be managed.

																																										0				S809430627		1		Weakness		Minor		GS1		Energy Island: Applicant indicates the fuel for the boiler is "wood"; although the applicant intends to utilize scrap/waste wood and has indicated use of long term contracts, history has demonstrated wood prices can be volatile. Only 100,000 of the 250,000 tons is currently under contract, and the Applicant does not present contractual terms re: fixed price, guarantees, take-or-pay, etc.

																																										0				S809430627		1		Weakness		Minor		GS1		Electricity sales: Commercial: the Applicant intends to sell excess electricity, yet there is no discussion of feasibility or interconnect studies, power purchase agreements, etc.

																																										0				S809430627		1		Weakness		Minor		GS1		Resources: The Applicant presents key partners that will be responsible for major portions of the work, and the actual management of Chesapeake is outsourced to another firm. Contracts are not presented so it is not clear that incentives among parties are aligned with the criteria of FOA.

																																										0				S809430627		1		Weakness		Minor		GS1		Resumes: The Applicant's resumes are abbreviated and although Applicants sound strong, the resumes contain insufficient informatio to assess pertinent qualifications from an objective approach.

																																										0				S809430627		1		Weakness		Minor		GS1		Credits: The Application states the Project will generate Renewable Energy Credits and Carbon Credits, yet there is no credible discussion of the impact of such credits nor how they will be realized.

																																										0				S809430627		1		Weakness		Minor		GS1		Feedstock: Applicant states barley is the primary feedstock, yet indicates sufficient barley supply may not be available, and grain sorghum, sweet sorghum, wheat and corn are alternatives, yet little information is provided re: how differences in these feedstocks affect facility performance.

																																										0				S809430627		1		Weakness		Minor		JC1		The proposed project IS NOT  considered to be a NOVEL TECHNOLOGY APPLICATION.

																																										0				S809430627		1		Weakness		Minor		JC1		The proposal leaves doubt as to likelihood that the proposed project will be able to demonstrate the full integration of all unit operations in producing the “primary product," as defined in the FOA.

																																										0				S809430627		1		Weakness		Minor		JC1		The application has not clearly defined the critical success factors of the project.  The application does not adequately address scale-up factors.

																																										0				S809430627		1		Weakness		Minor		JC1		The application DOES NOT  clearly demonstrate that the selected feedstock availability, site selection, and environmental permitting are understood.  The application leaves doubt as to the likelihood that these factors will be successfully addressed.

																																										0				S809430627		1		Weakness		Minor		JC1		The proposal leaves doubt that the project has the resources with the core competencies to cover all project aspects.

																																										0				S809430627		1		Weakness		Minor		JC1		The application has not clearly defined the scope, schedule, and budget of the project.  The proposed project leaves doubt as to the likelihood that it will be able to achieve its goals, critical success factors, and objectives.

																																										0				S809430627		1		Weakness		Minor		JC1		The applicationDOES NOT include data that supports the goals and objectives of the proposed project.  The proposal LEAVES DOUBT as to the likelihood that the project will be able to achieve the yields, conversion, and efficiency of each unit operation necessary to validate the goals and objectives of the proposed project.

																																										0				S809430627		2		Strength		Significant		BC1		The applicants primary product is ethanol (114.5x10^9 Btu/yr) with a secondary product of biomass power (68.2x 10^9 Btu/yr) and the feedstock(s) is “high impact” and the project aligns with the goals of the FOA.

																																										0				S809430627		2		Strength		Minor		BC1		The application demonstrates that the project team has the core competencies to cover commercialization and deployment aspects.

																																										0				S809430627		2		Strength		Minor		BC1		The application presents a straightforward petroleum displacement analysis of the primary product over a petroleum alternative.

																																										0				S809430627		2		Strength		Minor		GS1		Goals/Objectives: The anticipated operating schedule 353 days is aggressive, but the Application lends credibility to the likelihood it casn be attained.

																																										0				S809430627		2		Strength		Minor		GS1		LCA-GHG: The Application indicates "green energy" electricity sales of 10MW

																																										0				S809430627		2		Strength		Minor		GS1		Job Creation: The Application notes 200 direct jobs and 1000 indirect jobs will be created.

																																										0				S809430627		2		Strength		Minor		GS1		On-site Blending: The Application mentions a potential to produce E85 "at the Project site", which could presumably allow the capture of additional revenues.

																																										0				S809430627		2		Strength		Minor		JC1		The application demonstrates that the project team has SOMEWHAT the core competencies to cover commercialization and deployment aspects.

																																										0				S809430627		2		Strength		Minor		JC1		The APPLICANT TEAM demonstrates that it has the knowledge, experience, and a record of successful scale-up and commercialization of POWER PLANT technologies.

																																										0				S809430627		2		Strength		Minor		JC1		The commercialization and deployment and technological advancement plans align well with the goals and objectives of the FOA.

																																										0				S809430627		2		Strength		Minor		JC1		The application adequately describes the value proposition and demonstrates a clear understanding of it and how it supports the objectives of the FOA.

																																										0				S809430627		2		Strength		Minor		JC1		There is a sufficient likelihood that the technology used in, primary product produced from the proposed project would be commercialized.

																																										0				S809430627		2		Weakness		Significant		BC1		The applicant did not submit a “Business and Commercialization Plan”. The applicant does not describe further commercialization or replication beyond this single project. As a stand alone project it would demonstrate to others the potential to carry out projects which include multiple revenue streams.

																																										0				S809430627		2		Weakness		Significant		BC1		The application does not provide a “Life-Cycle GHG Emission Reduction Data” spreadsheet or other documentation to demonstrate at least an 80 percent reduction is lifecycle greenhouse gas emissions.

																																										0				S809430627		2		Weakness		Significant		BC1		The application does not adequately describe their value proposition. The applicant does address job creation, CO2 reduction, petroleum displacement and other values important to the FOA.

																																										0				S809430627		2		Weakness		Significant		BC1		The applicant did not present a formal “Life-Cycle GHG Emission Reduction Data” spreadsheet. The applicant provides a bulleted list of GHG impacts in the “Project Narrative.”

																																										0				S809430627		2		Weakness		Significant		BC1		The applicant’s Project Management Plan does not adequately describe a Stage Gate method, risk mitigation plan, change management planning or other practices useful for measuring and correcting progress to project goals progress. The applicant did not submit a formal “Project Execution Plan,” or “Work breakdown Schedule” or other documentation to adequately cover these areas.

																																										0				S809430627		2		Weakness		Minor		BC1		The applicant does not demonstrate experience with operating large scale facilities. The applicant does list agreements with organizations that have this capability but does not explain the commitment or assurances these organizations have to the success of the project (performance bonds, guarantees...).

																																										0				S809430627		2		Weakness		Minor		GS1		Transportation: Applicant presents an optional barge strategyyet does not provide information with respect to offloading, storage/utilization of barge-size quantities, transportation to site, etc.

																																										0				S809430627		2		Weakness		Minor		GS1		Goals/Objectives: The Applicant intends to use whole tree material as a backup source, but does not indicate how the material will be pre-processed (e.g. chipped). Depending on fuel prices and tree variety the energy it takes to chip a tree can negate a good part of the benefit of buring biomass.

																																										0				S809430627		2		Weakness		Minor		GS1		Goals/Objectives: The Applicant intends to use wood as fuel for boiler, yet there was no discussion of technology risks associated. Although wood is not an uncommon fuel source, boiler design is still critical since wood can be sawdust, chips, green, wet, logs, pruning, stringy, etc. and a variety of problems can result with inadequate design (such as fuel feed, unstable boiler temperature distributions, etc.) and barley hulls as fuel (if they present problems similar to rice hulls) can be problematic.

																																										0				S809430627		2		Weakness		Minor		GS1		PFD: The Applicant's PFD has no quantification, contains very lttle information, and does not address the criteria in the FOA

																																										0				S809430627		2		Weakness		Minor		GS1		LCA-GHG: The Enviro.pdf refers to a "backup LNG" strategy, yet this is not discussed, nor is it clear that the impact of LNG is factored into the ananlysis.

																																										0				S809430627		2		Weakness		Minor		GS1		Petro Displace: The Applicant's Summary.pdf notes a 1.3 mbbls/year displacement, while the Displacement Analysis document portrays 237,000.

																																										0				S809430627		2		Weakness		Minor		GS1		Job Creation: The Application notes 200 direct jobs and 1000 indirect jobs will be created, yet a credible calculation is not presented beyond a description of the O&M jobs.

																																										0				S809430627		2		Weakness		Minor		GS1		On-site Blending: The Application mentions a potential to produce E85 "at the Project site", yet there is no information provided on how a blending strategy would be implemented (fuel truck traffic, storage, blending method (splash?), safety issues, etc.

																																										0				S809430627		2		Weakness		Minor		JC1		The APPLICANT TEAM does not clearly demonstrate experience with operating DEMONSTRATION scale facilities.

																																										0				S809430627		2		Weakness		Minor		JC1		The APPLICANT TEAM does not clearly demonstrate that it has BIOFUELS commercial-scale experience.

																																										0				S809430627		2		Weakness		Minor		JC1		The application does not provide an adequate life-cycle analysis that demonstrates at least an 80 percent reduction is lifecycle greenhouse gas emissions.

																																										0				S809430627		2		Weakness		Minor		JC1		The application does not present an adequate petroleum displacement analysis of the primary product over a petroleum alternative.

																																										0				S809430627		2		Weakness		Minor		JC1		The application does not present a credible life-cycle analysis of the estimated greenhouse gas emission reductions of the primary product over a petroleum alternative.

																																										0				S809430627		3		Strength		Minor		BC1		The application demonstrates knowledge and planning to address environmental, health and safety, permitting, and compliance concerns.

																																										0				S809430627		3		Strength		Minor		GS1		ProjMgt: Application includes a good project management plan

																																										0				S809430627		3		Strength		Minor		JC1		The application clearly demonstrates the knowledge of and a plan to address all environmental, health and safety, permitting, and compliance concerns.

																																										0				S809430627		3		Weakness		Significant		BC1		The Project Management Plan does not appear to be integrated with financial and business systems.

																																										0				S809430627		3		Weakness		Significant		BC1		The applicant’s Project Management Plan does not adequately describe the planning and management practices required for successfully completing the project scope within budget and on schedule.

																																										0				S809430627		3		Weakness		Minor		BC1		The applicant identifies and considers some risk factors but does not describe a process for risk management and change control suitable for a project of this scale.

																																										0				S809430627		3		Weakness		Minor		GS1		Stage Gate: The Applicant did not present an adequate Stage Gate methodology.

																																										0				S809430627		3		Weakness		Minor		JC1		The Project Management Plan does not appear to be fully integrated with financial and business systems.

																																										0				S809430627		3		Weakness		Minor		JC1		The application does not adequately demonstrate through the required documents that the applicant is likely to successfully complete the project scope within the total project budget and on schedule.

																																										0				S809430627		3		Weakness		Minor		JC1		A Stage Gate method is not adequately described or coordinated with a resource loaded schedule.

																																										0				S809430627		3		Weakness		Minor		JC1		The application does not clearly identify and consider risks and the use of effective risk management and change control for the proposed project.

																																										0				S878225556_1		1		Strength		Significant		BC1		The applicant owns a majority or holds excusive licenses to the intellectual property associated with the proposed project.

																																										0				S878225556_1		1		Strength		Significant		BC1		The applicant does include limited data that are the result of experimentation on the proposed a single ethanologen or the “high performance” enzyme cocktail that are the requisite part of this improvement over their existing technology. The applicant states that they have found a strain which on two feedstocks in six 2L laboratory trials has simultaneously fermented both C5 and C6 sugars with 95% yield and 5.5% EtOH. The applicant has very extensive experience in both ethanologen and enzyme development and commercialization. These experiences add considerable strength to developing the biologics needed for the proposed project. Pilot scale R&D work is included in the proposal to develop the design parameter for full-scale operation. There is a six month window to develop these metrics prior to the start of engineering and construction.

																																										0				S878225556_1		1		Strength		Significant		BC1		The applicant proposes to process 50.2 tons of dry feed per day meeting the FOA minimum (50) for a demonstration-scale plant. The applicant has developed a unit operation integrated process flow diagrams based on expected performance and has noted that further R&D at pilot scale will be required to confirm full scale design parameters.

																																										0				S878225556_1		1		Strength		Significant		BC1		The applicant provides risk factors (critical success factors) for the key process areas of the project. These show base case assumptions, design ranges and risk mitigation actions. Their Work Breakdown Structure describes a management practice where there is a designated risk owner responsible for mitigation plans and target completion dates aligned to the construction/start-up of the plant. The applicant also addresses design scale-up risks and mitigation plans in their Project Execution Plan.

																																										0				S878225556_1		1		Strength		Significant		BC1		The applicant has presented a well defined scope, schedule, and budget for the project.  The proposed project has a strong likelihood to achieve its goals and objectives provided that the R&D on single ethanologen and enzyme mixes meet their success factors.

																																										0				S878225556_1		1		Strength		Significant		BC1		The applicant owns a fully permitted established production site with pilot scale and a 1.5 MGY demonstration plant (“GEN 1”). The applicant knows the permit requirements and official procedures for new permitting of the proposed project. The applicant owns/manages 600 acres for energy crop production in three states. The applicant is already a purchaser of energy crops to supply its GEN1 plant. The proposed project represents a significant process modification to GEN 1 and the GEN 1 feedstock supplies will be used for this proposed work. The applicant knows the risks of feedstock supply and cost, and has mitigation plans.

																																										0				S878225556_1		1		Strength		Significant		BC1		The proposed a single ethanologen and “high performance” enzyme cocktail is recognized as the next breakthrough in cellulosic conversion to liquid fuels.

																																										0				S878225556_1		1		Strength		Significant		BC1		The proposed project has the technical and business staff and corporate backing to cover all project aspects.

																																										0				S878225556_1		1		Strength		Significant		GS1		Commercial: Production of ethanol for $1.35/gallon is a significant advantage

																																										0				S878225556_1		1		Strength		Significant		GS1		Established Credibility: Application states prior experience with pilot plant and 1.5mmgpy demonstration plant in Lam using Gen 1 technology

																																										0				S878225556_1		1		Strength		Significant		GS1		Resources: Applicant has strong partners, including BP, that should assist achievement of objectives, assuming such partner wants to achieve objectives.

																																										0				S878225556_1		1		Strength		Minor		BC1		The applicant has a plan to complete construction, testing and acceptance by early 2013. There is some likelihood that delays might result from the need to refine pilot data or enhance ethanologen or enzyme mix performance. These delays may be significant (show-stoppers) which could hold this project in the pilot stage and completion would not occur before Sept 30, 2015.

																																										0				S878225556_1		1		Strength		Minor		GS1		Established Credibility: Applicant already has experience/relationship with DOE

																																										0				S878225556_1		1		Strength		Minor		JC1		There is a STRONG likelihood that the proposed project will be able to demonstrate the full integration of all unit operations in producing the “primary product”, as defined in the FOA.

																																										0				S878225556_1		1		Strength		Minor		JC1		The applicant has clearly defined and established the applicant’s rights to use and commercialize the technology. VERENIUM (DUPONT, MENDEL, UOF FL, DIVERSA, CELULOL) HAVE BEEN/ARE ESTABLISHED PLAYERS.

																																										0				S878225556_1		1		Strength		Minor		JC1		The proposed project appears to have the resources with the core competencies to cover all project aspects. TEAM HAS EXPERIENCE.

																																										0				S878225556_1		1		Strength		Minor		JC1		The proposed project is considered to be a BREAKTHROUGH TECHNOLOGY. IF C5 & C6 E. COLI REALLY WORKS AT THIS SCALE, THIS IS A BREAKTHROUGH

																																										0				S878225556_1		1		Strength		Minor		JC1		The application validates that the selected feedstock availability, site selection, and environmental permitting are understood.  There is a SUFFICIENT likelihood that these factors will be successfully addressed. IT'S AMBITIOUS, BUT NOBODY HAD DONE IT YET. LYKES (FL) IS AN ESTABLISHED FEEDSTOCK CONSORTIUM

																																										0				S878225556_1		1		Strength		Minor		JC1		The application has defined the critical success factors of the project and has  a GOOD PLAN plan to address scale-up factors.

																																										0				S878225556_1		1		Strength		Minor		JC1		The application contains a complete and implementable plan to complete the scope by September 30, 2015.  There is a sufficient likelihood that this project would complete the scope by September 30, 2015. IF FEEDSTOCK IS AVAILABLE & E. COLI REALLY WORKS, THEN YES

																																										0				S878225556_1		1		Strength		Minor		JC1		The application includes data that supports the goals and objectives of the proposed project.  The project is likely to achieve the yields, conversion, and efficiency of each unit operation necessary to validate the goals and objectives of the proposed project. LIKELY PROCESS, EXPLICIT CALCULATIONS

																																										0				S878225556_1		1		Weakness		Minor		GS1		Plan: The Technical and Financial worksheet for the Proposed Facility indicates a production of 1.5mmgpy, yet the Application indicates a 3mmgpy capacity.

																																										0				S878225556_1		1		Weakness		Minor		GS1		Established Credibility: Applicant states it has experience at its 1.5 mmpgy pilot facility, yet little information is provided on total production, quality, etc.

																																										0				S878225556_1		1		Weakness		Minor		GS1		Resources: Application is unclear re: whether 35 jobs will be created at the 3 mmgpy Demonstration Facility (plus 75 related farm jobs) or whether this job creation relates to each commercial facility. Further, Application does not indicate how the number of indirect jobs was calculated.

																																										0				S878225556_1		1		Weakness		Minor		JC1		The application has not clearly defined the scope, schedule, and budget of the project.  The proposed project leaves doubt as to the likelihood that it will be able to achieve its goals, critical success factors, and objectives. A LITTLE MORE EXPLICITE?

																																										0				S878225556_1		2		Strength		Significant		BC1		The applicant used the GREET model and provides a credible listing of key assumptions and methodology.

																																										0				S878225556_1		2		Strength		Significant		BC1		The applicant’s have the core competencies to cover commercialization and deployment aspects.

																																										0				S878225556_1		2		Strength		Significant		BC1		The application provides a credible life-cycle analysis that demonstrates a 101 percent reduction is lifecycle greenhouse gas emissions.

																																										0				S878225556_1		2		Strength		Significant		BC1		The applicant presents a potential 6 billion gallon per year commercialization plan (29% of total available feedstock) which they show aligns well with National objectives.

																																										0				S878225556_1		2		Strength		Significant		BC1		The application presents a credible petroleum displacement analysis of the primary product over a petroleum alternative.

																																										0				S878225556_1		2		Strength		Significant		BC1		The applicant is already operating a 1.5 MGY cellulosic ethanol facility and adjacent 0.05 MGY pilot plant demonstrating strong experience in plant operation and scale up. The applicant has a record of commercializing new technologies.

																																										0				S878225556_1		2		Strength		Significant		BC1		There is a significant likelihood that if the demonstration is successful (single ethanologen and enzyme mix) this process will provide an economic advantage to the early cellulose-to-ethanol produces. The market for cellulose-to-ethanol is dictated under the RFS provisions in the 2007 Energy Bill. Its marketplace is differentiated from corn-to-ethanol.

																																										0				S878225556_1		2		Strength		Minor		BC1		The applicant describes 12 value propositions which support the FOA. The value proposition to DOE is high but risky. This project has very high cost per demonstration gallon of ethanol but if successful the applicant has the motivation and means to widely replicate the technology.

																																										0				S878225556_1		2		Strength		Minor		GS1		Resources: Strong management team

																																										0				S878225556_1		2		Strength		Minor		GS1		LCA-GHG: 10MW of "green" electricity will be exported

																																										0				S878225556_1		2		Strength		Minor		JC1		The commercialization and deployment and technological advancement plans align well with the goals and objectives of the FOA.

																																										0				S878225556_1		2		Strength		Minor		JC1		The application presents a credible petroleum displacement analysis of the primary product over a petroleum alternative.

																																										0				S878225556_1		2		Strength		Minor		JC1		The application demonstrates that the project team has the core competencies to cover commercialization and deployment aspects. AS GOOD AS IT GETS

																																										0				S878225556_1		2		Strength		Minor		JC1		The APPLICANT TEAM demonstrates that it has the knowledge, experience, and a record of successful scale-up and commercialization of new technologies. BACKED BY DUPONT

																																										0				S878225556_1		2		Strength		Minor		JC1		The APPLICANT TEAM demonstrates that it has commercial-scale experience. BACKED BY DUPONT

																																										0				S878225556_1		2		Strength		Minor		JC1		The application presents a credible life-cycle analysis of the estimated greenhouse gas emission reductions of the primary product over a petroleum alternative.

																																										0				S878225556_1		2		Strength		Minor		JC1		The [applicant, applicant team] demonstrates experience with operating PILOT-SCALE & DEMONSTRATION scale facilities.

																																										0				S878225556_1		2		Strength		Minor		JC1		There is a SUFFICIENT  likelihood that the technology (E.COLI) used in AND THE  primary product produced from (ETHANOL) the proposed project would be commercialized.

																																										0				S878225556_1		2		Strength		Minor		JC1		The application adequately describes the value proposition and demonstrates a clear understanding of it and how it supports the objectives of the FOA.

																																										0				S878225556_1		2		Weakness		Minor		GS1		Commercial: Without a more detailed analysis, the amount of investment $125M to achieve the Technology Performance Objectives appears high. The Budget Justification contains detail without linkage to objectives. Since commercial Gen 1 plants are already being developed, the process already could be assumed to be "commercial", with the Gen 2 Demonstration program focused on improving efficiencies (e.g. profitabilities); or a skeptical reviewer might conclude government funds will be utilized to complete Gen 1 readiness for commercialization.

																																										0				S878225556_1		2		Weakness		Minor		GS1		Goals/Objectives: The Application is a bit confusing re: exactly what objectives are intended to be achieved for the Government's investment. One concludes it is not the Value Proposition G&O but rather Technology Performance Objectives on Page 5 of the Project.pdf. Even those objectives are somewhat deficient since they state a % reduction without a baseline being stated.

																																										0				S878225556_1		2		Weakness		Minor		GS1		Commercial/Deployment/Value: The Application states Energy Cane is the primary initial feedstock, yet little is mentioned re: the specifics of variety, susceptibility to rust, insects, etc.

																																										0				S878225556_1		2		Weakness		Minor		GS1		LCA-GHG: Although the Applicant's statement re: GHG reduction of 100% can not be refuted, and sounds plausible, neither can it be refuted due to lack of information within the Application.

																																										0				S878225556_1		2		Weakness		Minor		JC1		The application does not provide an adequate life-cycle analysis that demonstrates at least an 80 percent reduction is lifecycle greenhouse gas emissions. THESE CALCULATIONS ARE DIFFICULT TO MAKE. EXPERTS DISAGREE ON MODEL INPUTS.

																																										0				S878225556_1		3		Strength		Significant		BC1		The applicant clearly demonstrates knowledge, experience with the existing plant, and a planning to address environmental, health and safety, permitting, and compliance concerns.

																																										0				S878225556_1		3		Strength		Significant		BC1		The applicant identifies risks, enumerates on mitigation options, and describes in detail change management procedures.

																																										0				S878225556_1		3		Strength		Significant		BC1		The applicant has prior experience with design, construction and operation of a 1.5 MGY cellulosic plant. The applicant presents documentation that shows them capable of success in terms of budget and schedule. This is based on limited and small scale laboratory work (6L) and the assumption that no major performance change is encountered in scale-up.

																																										0				S878225556_1		3		Strength		Significant		BC1		The applicant presents a stage gate process in good detail with performance metrics (risk factors).

																																										0				S878225556_1		3		Strength		Significant		BC1		The project management plan appears to be solid. The applicant has a successful record of managing similar projects. The applicant describes software (Primavera, Icarus and USCosts) to be used in management resource planning and cost estimating/control.

																																										0				S878225556_1		3		Strength		Significant		GS1		Permits: Application indicates permits are understood and under control

																																										0				S878225556_1		3		Strength		Minor		GS1		ProjMgt: Application includes a strong Project Management Plan and Project Execution Plan, addressing the criteria of the FOA and including appropriate project management elements

																																										0				S878225556_1		3		Strength		Minor		JC1		The application clearly demonstrates the knowledge of and a plan to address all environmental, health and safety, permitting, and compliance concerns. WITH BP, THIS TEAM HAS CERTAINLY THE EXPERTISE

																																										0				S878225556_1		3		Strength		Minor		JC1		The Project Management Plan appears to be fully integrated with financial and business systems.

																																										0				S878225556_1		3		Strength		Minor		JC1		The application demonstrates through the required documents that the applicant is likely to successfully complete the project scope within the total project budget and on schedule.

																																										0				S878225556_1		3		Weakness		Minor		GS1		Risk Mgt: The Application does not adequately address scale-up risks, although the depth and breadth of the project team would indicate this is someething that has been discussed.

																																										0				S878225556_1		3		Weakness		Minor		GS1		Stage Gates: The Application states 3 new technologies are to be demonstrated, yet there is no Stage Gate for a pilot for each.

																																										0				S878225556_1		3		Weakness		Minor		JC1		A Stage Gate method is not adequately described or coordinated with a resource loaded schedule. COULD HAVE BEEN BETTER DESCRIBED. WHAT ARE THE PITFALLS OF THE EXISTING PILOT PLANT?

																																										0				S878225556_1		3		Weakness		Minor		JC1		The application DOES NOT clearly identify and consider risks and the use of effective risk management and change control for the proposed project. WHAT HAPPENS IF E. COLI DOES NOT WORK AS ANTICIPATED?

																																										0				T000003906_2		1		Strength		Significant		JS1		has a proven track record of producing quality biodiesel

																																										0				T000003906_2		1		Strength		Significant		JS1		have run algae producing ponds in Mexico

																																										0				T000003906_2		1		Strength		Significant		JS1		engineer in charge experienced in design, development, and construction process

																																										0				T000003906_2		1		Strength		Significant		JS1		very innovative and ambitious

																																										0				T000003906_2		1		Strength		Significant		JS1		letters of support included from participants

																																										0				T000003906_2		1		Strength		Significant		JS1		included in plan

																																										0				T000003906_2		1		Strength		Significant		JS1		has existing biodiesel plant already 50% built

																																										0				T000003906_2		1		Strength		Significant		JS1		appears to be plan with strong leader

																																										0				T000003906_2		1		Strength		Minor		JB1		The applicants state that R&D is complete.

																																										0				T000003906_2		1		Strength		Minor		JB1		They applicants are using Green Star Products Technology.

																																										0				T000003906_2		1		Strength		Minor		JS1		good plan but some details of cost estimate missing to support the budget

																																										0				T000003906_2		1		Weakness		Significant		JB1		It is not clear that the applicants will be able to cover the integrative aspects of this project.

																																										0				T000003906_2		1		Weakness		Significant		JB1		The project goals are not aligned with the project objectives.  For example, (2) Optimize the strain of algae for maximum suitable lipid content.

																																										0				T000003906_2		1		Weakness		Significant		JB1		The applicants have yet to purchase the land for this plant.

																																										0				T000003906_2		1		Weakness		Significant		JB1		The project plan reads as a technology review rather than a plan.

																																										0				T000003906_2		1		Weakness		Minor		JB1		Letter of support from United Biorefineries appears to be for a different application.   However United Biorefineries owns Idaho Sustainable Energy.

																																										0				T000003906_2		1		Weakness		Minor		JB1		The primary product is biodesiel produced from algae.  Other products are poorly defined (e.g. cellulosic ethanol) .

																																										0				T000003906_2		1		Weakness		Minor		JB1		The scope, schedule and budget are not well defined.

																																										0				T000003906_2		2		Strength		Significant		JS1		profound potential economic impact to the county area

																																										0				T000003906_2		2		Strength		Significant		JS1		biodiesel refinery already exists, only needs expanding

																																										0				T000003906_2		2		Strength		Significant		JS1		petroleum displacement is illustrated

																																										0				T000003906_2		2		Strength		Significant		JS1		has existing operations to be incorporated

																																										0				T000003906_2		2		Strength		Significant		JS1		has operating track record

																																										0				T000003906_2		2		Strength		Significant		JS1		engineering leader experienced in development

																																										0				T000003906_2		2		Strength		Significant		JS1		large financial participation by applicant

																																										0				T000003906_2		2		Strength		Minor		JB1		The applicant provides an explanation.

																																										0				T000003906_2		2		Strength		Minor		JB1		The applicant describes the value proposition.

																																										0				T000003906_2		2		Strength		Minor		JB1		A plan for commercialization is in place.

																																										0				T000003906_2		2		Strength		Minor		JS1		unable to find where 80% GHG reductions exist in the application

																																										0				T000003906_2		2		Strength		Minor		JS1		obvious reduction but unable to find reference to GHG life-cycle analysis in application

																																										0				T000003906_2		2		Weakness		Significant		JB1		A number was not given for pecent reduction in greenhouse gases on the cover sheet.

																																										0				T000003906_2		2		Weakness		Significant		JB1		The displacement will be relatively small.

																																										0				T000003906_2		2		Weakness		Minor		JB1		The applicants will use funds for land purchase.

																																										0				T000003906_2		2		Weakness		Minor		JB1		No this is a new company.

																																										0				T000003906_2		2		Weakness		Minor		JB1		The applicant does not have experience, but they are using Green Star Product's facility design.

																																										0				T000003906_2		2		Weakness		Minor		JB1		It is not clear that the applicant has the core competencies.

																																										0				T000003906_2		2		Weakness		Minor		JB1		I could not open LCA_GHG file.

																																										0				T000003906_2		3		Strength		Significant		JS1		although PI lacking in technical background, good team put toghether

																																										0				T000003906_2		3		Strength		Minor		JS1		reference to risk management not found in application

																																										0				T000003906_2		3		Weakness		Significant		JB1		This proposal appears to significantly overlaps with prior funding.  "The Company, through its partner United Biorefineries Corporation, has secured $80,000,000 in revenue bonds from the State of Idaho for the express purpose of building this Complex."

																																										0				T000003906_2		3		Weakness		Minor		JB1		The risk of microbial contamination is considerable.

																																										0				T000003906_2		3		Weakness		Minor		JB1		The management team consist of individuals from multiple businesses.

																																										0				T000003906_2		3		Weakness		Minor		JB1		They stated that all R&D is completed as of the writing of this, but the project goals (e.g. strain development) are R&D type projects.

																																										0				T000003906_2		3		Weakness		Minor		JB1		The applicant has not purchased the land or begun the permitting process.

																																										0				T000003906_2		3		Weakness		Minor		JS1		go-no-go decisions lacking in PM plan

																																										0				T000003906_2		3		Weakness		Minor		JS1		a little weak in PM plan

																																										0				T000003906_2		3		Weakness		Minor		JS1		weakness in some personnel from standpoint of design, development and construction

																																										0				T000006681_1		1		Strength		Significant		BC1		Approximately 100,000 acres of sweet sorghum are required to supply the 5 MGY ethanol plant (12.5 x 12.5 miles - 640 acres/sq mile). The applicant states that “conservatively” over 300,000 acres are available in LA for feedstock supply.

																																										0				T000006681_1		1		Strength		Significant		BC1		The applicant “owns” an exclusive license agreement with Mr. Grassi, who holds “proven” and “patented technology” for sweet sorghum-to-ethanol.

																																										0				T000006681_1		1		Strength		Significant		BC1		The applicant has clearly defined the combined scope, schedule and budget for the project and presents a reasonable case for successful completion.

																																										0				T000006681_1		1		Strength		Significant		BC1		The applicant states that construction and start-up is in an 18 month period, well before 2015.

																																										0				T000006681_1		1		Strength		Significant		GS1		Novelty: The energy requirement for converting sweet sorghum juice into ethanol is less than half of that required to convert corn to ethanol

																																										0				T000006681_1		1		Strength		Significant		GS1		Novelty: The "vision" is novel, and if it could be realized it could be groundbreaking.

																																										0				T000006681_1		1		Strength		Minor		BC1		The applicant’s process data are minimal, not clearly presented, and not referenced or supported by laboratory work. The applicant has entered into an exclusive license agreement with Mr. Grassi, who holds “proven”, “patented technology” for sweet sorghum-to-ethanol. The applicant does present a yield (gallons/acre) sensitivity table that shows profitability across a 2 fold yield range. The applicant identifies potential sweet sorghum sugar loss during harvesting but does not describe how their harvester, which is part of this project, lowers these feedstock losses. Sweet sorghum to ethanol processing should not be a significant technical equipment challenge and the production goals of the project should be obtainable.

																																										0				T000006681_1		1		Strength		Minor		BC1		The permitting process is described and this plant should not have any unique challenges to successfully obtaining permits.

																																										0				T000006681_1		1		Strength		Minor		BC1		The applicant’s project would be the first sorghum-to-ethanol production facility in the US making it novel. The applicant has also proposed a unique business model going from “field-to-pump” which is similar to farm cooperatives and may have business advantages.

																																										0				T000006681_1		1		Strength		Minor		GS1		Novelty: Testing of hydrous ethanol, blending at gas station pumps, managing the sweet sorghum juice degradation issues, leasing/royalties to farmers, each are novel and commendable

																																										0				T000006681_1		1		Strength		Minor		JC1		The applicant has clearly defined and established the applicant’s rights to use and commercialize the technology.

																																										0				T000006681_1		1		Strength		Minor		JC1		The proposed project is considered to BE A BREAKTHROUGH  technology application (BECAUSE OF SCALE OF SORG PLANTATION (300,000ac)).

																																										0				T000006681_1		1		Weakness		Minor		BC1		The applicant’s “answers” to risks associated with critical success factors is to  introduce individuals and companies with the core competencies necessary to complete the project. Mr. Grassi (harvesting and process design) and Mr. Griffee (feedstock) are both budgeted for a half year. This may not be adequate time for the teams first project.

																																										0				T000006681_1		1		Weakness		Minor		BC1		The applicant has identified and described eight critical success factors for the project. The applicant provides adequate “answers” to addressing all these success factor risks except for the market acceptance of hydrous ethanol.

																																										0				T000006681_1		1		Weakness		Minor		BC1		The applicant “Process Flow Diagram and Supporting Data” is text which describes individually the basic unit operations. The exclusive license agreement with Mr. Grassi for a “proven” and “patented technology” for sweet sorghum-to-ethanol is assumed to cover all processing technology and integration. The applicant does not appear to have process design staff or identified their ‘turnkey” engineering/construction firm with process expertise. It is difficult to estimate where the combined group (applicant, Grassi and QCP) are on the plant design/construction learning curve and hence how well they will be able to integrate the unit operations into an economic and efficient plant operation. Their plan calls for replication which means that the next build will benefit from the last but all future plants will depend on the success of the first plant.

																																										0				T000006681_1		1		Weakness		Minor		BC1		No site has been selected as this will be dependent on farmer agreements to grow sorghum.

																																										0				T000006681_1		1		Weakness		Minor		GS1		Plan: The Applicant's $1.62/gal production cost apparently assumes 100% conversion, yet does not so state, nor justify

																																										0				T000006681_1		1		Weakness		Minor		GS1		Plan: The Application states the SABMF will operate 210 days per year, but does not offer a credible rationale. Given the stated 120 day maturation of feedstock plants, either a 120+ or a 240+ timeframe would be credible.

																																										0				T000006681_1		1		Weakness		Minor		GS1		Plan: A LA State Department is slated to test the fuel economy, engine emissions, and vehicle drivability, which would appear to be a major undertaking. Whereas the LCA_GHG.pdf outlines the testing protocol, there is insufficient information to conclude that major engine manufacturers (particularly marine) will authoirize hydrous ethanol.

																																										0				T000006681_1		1		Weakness		Minor		GS1		Established credibility: There is insufficient information in the Application to establish Applicant as credible re: previous pilot/bench or commercialization experience

																																										0				T000006681_1		1		Weakness		Minor		GS1		Plan: Weak Project Execution Plan, Budget Justification, Project Management Plan, Process Flow Document, and ProForma

																																										0				T000006681_1		1		Weakness		Minor		GS1		Plan: The financial projections contain insufficient information to credibly assess the likelihood of achievement of projected income.

																																										0				T000006681_1		1		Weakness		Minor		GS1		Resources: As part of the Risk Mgt strategy, the Application states liquidated damages, performance/payment bonds will be used to mitigate risk, yet there is insufficient information about whether LDs or PBs are worth anything. For example, Applicant "will also address processing technology risks by having Giuliano Grassi, et al [presumably an individual in Italy] assume the risk by agreeing to pay liquidated damages should the project fail to operate as contractually specified".

																																										0				T000006681_1		1		Weakness		Minor		GS1		Full integration: the goals/objectives are defined so broadly that complete integration appears unlikely; if the scope were narrowed, for instance to the testing of hydrous ethanol, the Application would be more credible

																																										0				T000006681_1		1		Weakness		Minor		GS1		Plan: Considering that "there is no commercial production of ethanol from sweet sorghum in the U.S." the Application does not credibly describe the process whereby the problem of quick degradation of sweet sorghum juice is managed.

																																										0				T000006681_1		1		Weakness		Minor		GS1		Resources: The management team appears thin, and dependent on key players in Italy and Belgium.

																																										0				T000006681_1		1		Weakness		Minor		GS1		Critical Success Factors: Proforma: The Applicant's proforma provides insufficient information to present a credible projection of income.

																																										0				T000006681_1		1		Weakness		Minor		GS1		Plan: The cost of Design, Eng, construction of a 5 mmgpy plant appears to be >$17M, five time higher than a corn-based ethanol plant, yet there is insufficient detail re: why, whether it is the first plant only, and/or how it affects the overall proforma.

																																										0				T000006681_1		1		Weakness		Minor		JC1		The application DOES NOT appear to include data that supports the goals and objectives of the proposed project.  The proposal leaves doubt as to the likelihood that the project will be able to achieve the yields, conversion, and efficiency of each unit operation necessary to validate the goals and objectives of the proposed project.

																																										0				T000006681_1		1		Weakness		Minor		JC1		The proposal leaves doubt that the project has the resources with the core competencies to cover all project aspects. FEEDSTOCK EXPERTISE IS LACKING

																																										0				T000006681_1		1		Weakness		Minor		JC1		The proposal does not contain a clear, complete, and implementable plan to complete the scope by September 30, 2015. The proposal leaves doubt as to the likelihood that the project would be able to complete the scope by September 30, 2015 (300,000ac?).

																																										0				T000006681_1		1		Weakness		Minor		JC1		The application DOES NOT clearly DEMONSTRATE that the selected feedstock (SORGHUM) availability, site selection, and environmental permitting are understood.  The application LEAVES DOUBT as to the likelihood that these factors will be successfully addressed.

																																										0				T000006681_1		1		Weakness		Minor		JC1		The application HAS NOT CLEARLY defined the SCOPE, schedule, and budget of the project.  The proposed project leaves doubt as to the likelihood that it will be able to achieve its goals, critical success factors, and objectives.

																																										0				T000006681_1		1		Weakness		Minor		JC1		The application has not clearly defined the critical success factors of the project.  The application DOES NOT adequately ADDRESS SCALE-UP factors.

																																										0				T000006681_1		1		Weakness		Minor		JC1		The proposal LEAVES DOUBT as to likelihood that the proposed project will be able to demonstrate the full integration of all unit operations in producing the “primary product," as defined in the FOA.

																																										0				T000006681_1		2		Strength		Significant		BC1		The applicants’ technological advancement, commercialization, deployment plans align well with the goals and objectives of this FOA.

																																										0				T000006681_1		2		Strength		Significant		BC1		The applicants’ project is a commercial scale facility which if successful could be replicated in many southern areas of the US. The primary revenue source is ethanol sales. Ethanol profitability is dependent on government subsidy and gasoline prices.

																																										0				T000006681_1		2		Strength		Significant		BC1		The applicant does address “value proposition” directly. Significantly, the applicant proposes a “Field-to-Pump” business structure similar to a diary coop. This structure could ensure feedstock supply and lower project risk.

																																										0				T000006681_1		2		Strength		Minor		BC1		The applicant describes core competencies based on individuals-  Mr. Grassi (harvesting and process design) and Mr. Griffee (feedstock) both budgeted for a half year. The applicant (Mr. Donovan) has wide ranging experience applicable to commercialization and deployment/replication. The applicant lists a $2.5M in Feb 2008 award from Florida DEP for sorghum to ethanol but does not describe the status/success of the FL project.

																																										0				T000006681_1		2		Strength		Minor		JC1		The APPLICANT TEAM demonstrates that it has commercial-scale experience (NOT IN ETHANOL PRODUCTION).

																																										0				T000006681_1		2		Strength		Minor		JC1		The commercialization and deployment and technological advancement plans align well with the goals and objectives of the FOA. ETOH BLENDING IS WELL DESCRIBED

																																										0				T000006681_1		2		Strength		Minor		JC1		There is a SUFFICIENT likelihood that ETHANOL  produced from the proposed project would be commercialized.

																																										0				T000006681_1		2		Strength		Minor		JC1		The application adequately describes the value proposition and demonstrates a clear understanding of it and how it supports the objectives of the FOA. BLENDING

																																										0				T000006681_1		2		Weakness		Significant		BC1		The applicant does not describe operating experience with demonstration scale facilities. The applicant (Mr. Grassi) has exposure to a wide variety of technical projects but no relevant experience is presented in the operation and trouble shooting of large scale commercial/technical projects.

																																										0				T000006681_1		2		Weakness		Significant		GS1		Goals/Obj: The breadth of the objectives (from resolving issues relating to maximizing ethanol yield, quick degradation of feedstock, selection of the optimum feedstock variety, testing vehicles on hydrous ethanol, installing blending pumps at "many" gas stations, and establishing the first large-scale network of SABMFs) is enormous, and there is insufficient information in Application to convey confidence that objectives can be achieved.

																																										0				T000006681_1		2		Weakness		Minor		BC1		The applicant does not provide sufficient detail, assumptions and results in the Life Cycle GHG Reduction file. The applicant implies that the GHG reduction should be equivalent to other sugar based feedstocks (i.e. Brazil sugar cane).

																																										0				T000006681_1		2		Weakness		Minor		BC1		The applicants’ Petroleum Displacement Analysis is confusing and does not follow the prescribed format.

																																										0				T000006681_1		2		Weakness		Minor		BC1		The applicant did not utilize the GREET model. The applicant does not state or directly demonstrate an 80% reduction in lifecycle GHG. However, the applicant references cane sugar as a marker equivalent to sweet sorghum implying that the applicant would meet the 80% reduction target.

																																										0				T000006681_1		2		Weakness		Minor		BC1		The applicant’s plan is to produce and sell hydrous ethanol blends from project related fueling stations. Hydrous ethanol has lower production costs but is not used for blending currently. Market acceptance of hydrous ethanol is unknown and this presents a significant risk to the project. This risk is not addressed.

																																										0				T000006681_1		2		Weakness		Minor		GS1		LCA-GHG: The Application includes a non-quantitative extrapolation from previous work on "Sugar-based Ethanol Hydrous Ethanol Brazil", yet there is minimal credible argument to support 100% reduction in GHG (e.g. to include sweet sorghum planting, harvesting, processing, wastes, etc.)

																																										0				T000006681_1		2		Weakness		Minor		GS1		Goals/Obj: A stated objective to "give farmers greated returns risk-free" is not substantiated, since farmers would have the risk of operations, offtake markets, and so forth.

																																										0				T000006681_1		2		Weakness		Minor		GS1		Goals/Obj: Generally, the Applicants goals and objectives are non-quantitative, non-objective, and therefore difficult to assess re: completion

																																										0				T000006681_1		2		Weakness		Minor		GS1		Resources: The Application states each SABMF will support 45 full-time jobs, yet there is no discussion of what the staff does after the 210th day of operation

																																										0				T000006681_1		2		Weakness		Minor		GS1		LCA-GHG: The "Benefits for Marine Life" on page 8 of Project.pdf must assume sweet sorghum displaces corn.

																																										0				T000006681_1		2		Weakness		Minor		JC1		The APPLICANT TEAM does not clearly demonstrate that it has the knowledge, experience, and a record of successful scale-up and commercialization of new technologies.

																																										0				T000006681_1		2		Weakness		Minor		JC1		The APPLICANT TEAM DOES NOT clearly demonstrate experience with operating DEMONSTRATION scale facilities.

																																										0				T000006681_1		2		Weakness		Minor		JC1		The application DOES NOT  clearly demonstrate that the project team has the core competencies to cover commercialization and deployment aspects. $$ for FEEDSTOCK PURCHASE?

																																										0				T000006681_1		2		Weakness		Minor		JC1		The application DOES NOT provide an adequate life-cycle analysis that demonstrates at least an 80 percent reduction is lifecycle greenhouse gas emissions.

																																										0				T000006681_1		2		Weakness		Minor		JC1		The application DOES NOT present an adequate petroleum displacement analysis of the primary product over a petroleum alternative.

																																										0				T000006681_1		2		Weakness		Minor		JC1		The application DOES NOT present a credible life-cycle analysis of the estimated greenhouse gas emission reductions of the primary product over a petroleum alternative.

																																										0				T000006681_1		3		Strength		Significant		BC1		The applicant shows knowledge of the required permit, environmental, health, and safety issues associated with the project

																																										0				T000006681_1		3		Strength		Minor		JC1		The application clearly demonstrates the knowledge of and a plan to address all environmental, health and safety, permitting, and compliance concerns. DONAVAN MUST HAVE SOME EXPERIENCE

																																										0				T000006681_1		3		Weakness		Significant		BC1		The applicants’ Project Management Plan does not provide reassuring detail or clearly demonstrate that the project would be completed on schedule and budget. However, the applicant briefly describes using performance bonds for construction and incentives for early construction completion and “liquidated damages” payments by Mr. Grassi should the plant fail to operate as specified.

																																										0				T000006681_1		3		Weakness		Significant		BC1		The applicant describes Go/No-Go Decision Criteria for success factors - a form of Stage Gating. The applicant does not provide metrics associated with the decision criteria. The applicant provides minimal descriptions on the resolution criteria factors.

																																										0				T000006681_1		3		Weakness		Minor		BC1		The applicant identifies risks but provides minimal information on effective risk management and change control systems that would be used to mitigate impacts.

																																										0				T000006681_1		3		Weakness		Minor		BC1		The applicants’ Project Management Plan does not provide the detail or clearly demonstrate that a management system is in place or describe plans to establish such a system that would ensure the success of the project.

																																										0				T000006681_1		3		Weakness		Minor		GS1		Stage Gates: Stage Gates are subjective. For example, the schedule of feedstock supply contracts with farmers predicts a "Progress Report" after 3 months"

																																										0				T000006681_1		3		Weakness		Minor		GS1		Stage Gates: Permits are not listed yet there appears to be no list or required permits, or dates for attainment,

																																										0				T000006681_1		3		Weakness		Minor		GS1		Risk Mgt: The risk management section contains insufficient information to convey a credible risk management strategy. For example re: gov't and regulatory risks, how does "demonstration of production and market" address those risks?

																																										0				T000006681_1		3		Weakness		Minor		JC1		A Stage Gate method IS NOT adequately described or coordinated with a resource loaded schedule.

																																										0				T000006681_1		3		Weakness		Minor		JC1		The application DOES NOT  adequately demonstrate through the required documents that the applicant is likely to successfully complete the project scope within the total project budget and on schedule (300,000ac SORGHUM?).

																																										0				T000006681_1		3		Weakness		Minor		JC1		The application DOES NOT clearly identify and consider risks and the use of effective risk management and change control for the proposed project (WHAT IF NO 300,000 ac SORGHUM?).

																																										0				T000006681_1		3		Weakness		Minor		JC1		The Project Management (VERY SCANT) Plan DOES NOT appear to be fully integrated with financial and business systems.

																																										0				T000006757		1		Strength		Significant		BG1		The site and feedstock is available from WH on their site and their understanding of permitting and other requirements for that site is good.

																																										0				T000006757		1		Strength		Significant		CK1		There is a sufficient likelihood that the proposed project will be able to demonstrate the full integration of all unit operations in producing the “primary product”, as defined in the FOA.

																																										0				T000006757		1		Strength		Significant		JK1		The proposed project is considered to be a novel technology.

																																										0				T000006757		1		Strength		Significant		JK1		The proposed project appears to have the resources with the core competencies to cover all project aspects, although downstream sales represents new business models for applicant team.

																																										0				T000006757		1		Strength		Minor		BG1		The proposed process is based on prior work in 2001 where good results were obtained

																																										0				T000006757		1		Strength		Minor		CK1		Team has data from bench scale work.

																																										0				T000006757		1		Strength		Minor		CK1		There has been an assessment that the technology is in public domain.

																																										0				T000006757		1		Strength		Minor		CK1		Applicant has described a plan to successfully complete the scope by 2015 while accelerating job creation and economic benefit.

																																										0				T000006757		1		Strength		Minor		CK1		Applicant has defined the scope, schedule, and budget to achieve proposed goals, critical success factors, and objectives.

																																										0				T000006757		1		Strength		Minor		CK1		Project team has significant experience and expertise in biomass handling and processing, and in chemical commodity development and marketing.

																																										0				T000006757		1		Strength		Minor		CK1		Cost share financing comes from feedstock supplier and investor/developer; this should strenthen the likelihood for project success.

																																										0				T000006757		1		Strength		Minor		CK1		Proposer has defined critical success factors and has a plan to complete them at the proposed scale.

																																										0				T000006757		1		Strength		Minor		CK1		Applicant's partner (Weyerhaeuser) has a full environmental unit to evaluate projects, for their impact on the safety and environment of the area they will be deployed.

																																										0				T000006757		1		Strength		Minor		CK1		Application validates that the selected feedstock availability, site selection, and environmental permitting are understood.  There is a sufficient likelihood that these factors will be successfully addressed.

																																										0				T000006757		1		Strength		Minor		JK1		There is a sufficient likelihood that the proposed project will be able to demonstrate the full integration of all unit operations in producing the “primary product”, as defined in the FOA. Pilot unit includes all unit ops (PFD p.3) required to produce primary products. Good discussion of unit ops.

																																										0				T000006757		1		Strength		Minor		JK1		The application contains a complete and implementable plan to complete the scope by September 30, 2015.  There is a sufficient likelihood that this project would complete the scope by September 30, 2015. Strong case developed for technical implementation. Commercial plant 9 yrs out.

																																										0				T000006757		1		Strength		Minor		JK1		The application validates that the selected feedstock availability, site selection, and environmental permitting are understood.  There is a sufficient likelihood that these factors will be successfully addressed. Feedstock identified as "green room fines" but not discussed (Project p.1). Feedstock considered "plentiful". "Sourced locally, or regionally as appropriate, and available at commercial scale on site" (PEP p.15). Considerable discussion on feedstock management (PEP p.16). Site selection complete (mill site). Environmental permitting clearly understood.

																																										0				T000006757		1		Strength		Minor		JK1		The application has clearly defined the scope, schedule, and budget of the project.  The proposed project has a sufficient likelihood that it will be able to achieve its goals, critical success factors, and objectives. Scope, timeline and budget clearly developed (PEP p.42). R&D objectives presented (Project p.9).

																																										0				T000006757		1		Weakness		Significant		BG1		The process parameters were not duplicated or verified by the applicants.  No specific data from prior tests and experiments were discussed

																																										0				T000006757		1		Weakness		Minor		BG1		Many uses of LAE are described.  No specific user has been named and no commitment for end product is shown.  Justification is based on achieving half the cost compared to current process, and a domestic source for the primary product

																																										0				T000006757		1		Weakness		Minor		CK1		Unclear what scale of testing and technology will form basis for pilot scale design.

																																										0				T000006757		1		Weakness		Minor		CK1		Team does not include developer of technology being demonstrated and commercialized.

																																										0				T000006757		1		Weakness		Minor		CK1		Ethanol reciculation is very large (~30:1 on primary product, LAE) -- this is a processing drawback.

																																										0				T000006757		1		Weakness		Minor		CK1		Given that the developers of technology did not chose to patent the technology; this is not an encouraging statement.

																																										0				T000006757		1		Weakness		Minor		JK1		The applicant does not clearly define and establish the applicant’s rights to use and commercialize the technology. Patents or applications under Segetis for downstream applications presented. Excellent review of prior art (PFD pp. 57-58) but no dicsussion re: freedom to operate.

																																										0				T000006757		1		Weakness		Minor		JK1		The application has defined the critical success factors of the project and has an adequate plan to address scale-up factors. However, may underestimate project risk/complexity as total process has 10 unit ops including 4 recovery loops, and applicant refers to process as "one-step" conversion process.

																																										0				T000006757		1		Weakness		Minor		JK1		The application cites data that supports the goals and objectives of the proposed project.  The project is likely to achieve the yields, conversion, and efficiency of each unit operation necessary to validate the goals and objectives of the proposed project. "Basis of the plant design for the batch process design data is that found in Dr. Olson’s DOE 2001 report" (Project p.10). More detail would have been helpful.

																																										0				T000006757		2		Strength		Significant		BG1		The partnership with WH is a good one as it provides the feedstock and a site for the plant making it a likely success to build and operate a pilot plant as planned

																																										0				T000006757		2		Strength		Significant		CK1		Applicant demonstrates core competencies necessary to cover all commercialization and deployment aspects of project.  Roles of contributing members of team are well defined.

																																										0				T000006757		2		Strength		Significant		JK1		The applicant team demonstrates that it has commercial-scale experience. Co-location at WY Columbus, MI mill (PEP p.13).

																																										0				T000006757		2		Strength		Significant		JK1		The applicant team demonstrates that it has the knowledge, experience, and a record of successful scale-up and commercialization of new technologies. All have strong track records. The PI "Steve Donen brings more than 30 years of experience in the chemical processing industry, including executive leadership positions in manufacturing, engineering and technology development. Former director of manufacturing technology and Engineering for NatureWorks LLC. Started polymer plant. Was the global technology manager for Dow Chemical's polystyrene business."

																																										0				T000006757		2		Strength		Significant		JK1		The applicant team demonstrates experience with operating pilot-scale facilities. Roles and Responsibilities clearly defined (PEP p.59).

																																										0				T000006757		2		Strength		Significant		JK1		The application demonstrates that the project team has the core competencies to cover commercialization and deployment aspects. Combination of Segetis and Weyerhaeuser brings complementary skills that define all core competencies.

																																										0				T000006757		2		Strength		Minor		BG1		The applicant has discussed the life cycle benefits and petroleum displacement analysis

																																										0				T000006757		2		Strength		Minor		BG1		The applicant shows the net benefits for producing th eprimary product in the US and shows profitable commercial size plant, although it is based on optimistic cost assumptions and price of product in the market

																																										0				T000006757		2		Strength		Minor		CK1		Bioproduct being targeted has been identified by USDOE as a promising product.

																																										0				T000006757		2		Strength		Minor		CK1		The commercialization and deployment and technological advancement plans align with the goals and objectives of the FOA.

																																										0				T000006757		2		Strength		Minor		CK1		Applicant presents a life-cylce analysis (performed by third party) of the estimated greenhouse gas emission reductions.

																																										0				T000006757		2		Strength		Minor		CK1		Applicant presents a credible petroleum displacement analysis of the primary products versus incumbent petroleum products.

																																										0				T000006757		2		Strength		Minor		CK1		Applicant team demonstrates that it has the knowledge, experience, and a record of successful scale-up of new technologies.

																																										0				T000006757		2		Strength		Minor		CK1		The applicant team demonstrates that it has commercial-scale experience.

																																										0				T000006757		2		Strength		Minor		JK1		The application presents a credible petroleum displacement analysis of the primary product over a petroleum alternative. Impact on petroleum clearly defined (PEP p. 38).

																																										0				T000006757		2		Strength		Minor		JK1		The commercialization and deployment and technological advancement plans align well with the goals and objectives of the FOA. Deployment plan well-defined up to first commercial installation (250 tpd plant).

																																										0				T000006757		2		Strength		Minor		JK1		The application adequately describes the value proposition and demonstrates a clear understanding of it and how it supports the objectives of the FOA. Reduced dependence on foreign oil, lower GHG emissions, job creation, technology leadership (Project p.6).

																																										0				T000006757		2		Weakness		Minor		BG1		The applicant does not seem to have a lot of experience in devoping and operating a pilot or commercial plant.  However, their partner WH is a large corporation and has those capabilities.  It is not clear they have committed to assist in that matter

																																										0				T000006757		2		Weakness		Minor		BG1		The project is expected to produce a primary product using a different process.  The current production is meeting market demand.  The expanded size of the market is expected to be based on demand growth and legislation which may drive demand

																																										0				T000006757		2		Weakness		Minor		CK1		Though the project team has very impressive credentials, it is not clear that the team includes an engineer with experience in designing and operating pilot systems.  Who will design and lead the day-to-day operation of the pilot system?

																																										0				T000006757		2		Weakness		Minor		CK1		Commercial products and markets for the primary bioproduct are speculative at this point; present global supply is only 100 tonnes/year.  This compares with potential output from a single commercial plant of roughly 20,000 tonnes/year.  Applicant plans to develop new products from LAE that will provide market pull for LAE (this is by no means a done-deal).

																																										0				T000006757		2		Weakness		Minor		JK1		There is a sufficient likelihood that the technology used in the proposed project would be commercialized. High probability that plant will be built as scheduled. Whether commercial markets can be found for bio-product remains to be seen. Unlikely that company would collapse existing markets that demand premium pricing, even though company claims "low cost LAE can be used as a platform chemical for the production of a wide range of value-added products" (BusPlan p.4). If so product competes with what petroleum-derived product at what price?

																																										0				T000006757		3		Strength		Significant		BG1		The applicant has discussed all aspects of decision making, risk factors and project management process.

																																										0				T000006757		3		Strength		Significant		JK1		The application demonstrates through the required documents that the applicant is likely to successfully complete the project scope within the total project budget and on schedule.

																																										0				T000006757		3		Strength		Significant		JK1		The Project Management Plan appears to be fully integrated with financial and business systems. Earned Value Management System (EVMS) will ensure alignment during construction phase (PEP p.44).

																																										0				T000006757		3		Strength		Significant		JK1		The application clearly identifies and considers risks and the use of effective risk management and change control for the proposed project. Risk management clearly developed (PEP p.45). Identification of financial and technical risks also presented (PEP p.46-47).

																																										0				T000006757		3		Strength		Significant		JK1		A Stage Gate method is adequately described and is coordinated with a resource loaded schedule. Clear use of stage-gate methods and G/NG decision points (PEP p.55). Gantt chart developed (PEP p.43).

																																										0				T000006757		3		Strength		Minor		CK1		Applicant demonstrates the identification and consideration of risk and the use of risk management to mitigate impacts.

																																										0				T000006757		3		Strength		Minor		CK1		Applicant demonstrates that project management practices will be fully integrated with financial and business systems.

																																										0				T000006757		3		Strength		Minor		CK1		Applicant demonstrates through a well laid-out Project Management Plan and related documents that it can complete the project scope on budget and on time.

																																										0				T000006757		3		Strength		Minor		CK1		A Stage Gate method is adequately described.

																																										0				T000006757		3		Strength		Minor		CK1		Application clearly demonstrates the knowledge of and a plan to address all environmental, health and safety, permitting, and compliance concerns.

																																										0				T000006757		3		Strength		Minor		JK1		The application clearly demonstrates the knowledge of and a plan to address all environmental, health and safety, permitting, and compliance concerns. Co-location on existing mill site should facilitate permitting. Re: air permitting, approximately 15 pounds of VOCs are vented per hour, which qualify as a "major modification" and require permitting (PEP p.54).

																																										0				T000007667		1		Strength		Significant		BG1		The applicant has clearly defined the objectives and has the capability to achieve the objectives

																																										0				T000007667		1		Strength		Significant		CK1		There is a sufficient likelihood that the proposed project will be able to demonstrate the full integration of all unit operations in producing the “primary product”, as defined in the FOA.

																																										0				T000007667		1		Strength		Significant		JK1		The application has defined the critical success factors of the project and has a good plan to address scale-up factors. Build plant demonstrate yields and process flexibility/robustness (Project p.9). CSFs defined for each unit operation and for the overall process (see Table 6, Project p.10). (This is a strength.) Equipment for the commercial plant sized on scale ratio raised to 0.6 power. Exponent of 0.25 was used for Labor, 0.4 for Construction, and 0.4 for instruments. Freight is a straight 4% of the subtotal of equipment and instruments. Contingency was 25% of the subtotal with fee as 8%. Assume co-location of commercial plant at a site with the infrastructure in place to support plant. Capital estimate for a 2,500 dry tpd plant is $190 million (Project p.7). Modeling (Cold Flow Studies) and simulation (ASPEN) are integral to scope (PEP p.30).

																																										0				T000007667		1		Strength		Significant		JK1		Catalytic fast pyrolysis (CFP) technology applied to biomass is considered to be a breakthrough technology.

																																										0				T000007667		1		Strength		Minor		BG1		Bench Scale data has been obtained for the process to design a pilot operation

																																										0				T000007667		1		Strength		Minor		CK1		The proposed project is considered to be a novel technology.

																																										0				T000007667		1		Strength		Minor		CK1		Applicant has described a plan to successfully complete the scope by 2015 while accelerating job creation and economic benefit.

																																										0				T000007667		1		Strength		Minor		CK1		Applicant has defined the scope, schedule, and budget to achieve proposed goals, critical success factors, and objectives.

																																										0				T000007667		1		Strength		Minor		CK1		Applicant has clearly defined and established the applicant’s rights to use and commercialize the technology.

																																										0				T000007667		1		Strength		Minor		CK1		Developer of technology being scaled-up is part of project team.

																																										0				T000007667		1		Strength		Minor		CK1		Applicant completed Environmental questionnaire.

																																										0				T000007667		1		Strength		Minor		CK1		Proposer has defined critical success factors and has a plan to complete them at the proposed scale.

																																										0				T000007667		1		Strength		Minor		JK1		The application includes data that supports the goals and objectives of the proposed project. The project is likely to achieve the yields, conversion, and efficiency of each unit operation necessary to validate the goals and objectives of the proposed project. Yield assumptions "based on data from a small scale fluidized bed reactor in Professor Huber’s lab" (Project p.4). Table 1 summarizes lab results (Project p.5). Catalyst (zeolite) performance characterized at lab scale (Project p.3). Overall efficiencies analyzed (Project p.5); does not account for steam production. Estimates 44% of biomass energy contained in products. Heat integration vital but relegated to future work (Project p.9).

																																										0				T000007667		1		Strength		Minor		JK1		The application has clearly defined the scope, schedule, and budget of the project.  The proposed project has a sufficient likelihood that it will be able to achieve its goals, critical success factors, and objectives. Milestones and CSFs clearly defined (PEP p.28). WBS clearly link to objectives (PEP p.29). Resource loaded plan linked to budget (PEP p.39).

																																										0				T000007667		1		Strength		Minor		JK1		The proposed project appears to have the resources with the core competencies to cover all project aspects. Strong project team (PEP p.3-8). Personnel, roles & responsibilities defined (PEP pp.3-8). Org chart (albeit incomplete) attached (PMP p.17). Clearly defines experience with operating pilot scale facilities (PEP p.52).

																																										0				T000007667		1		Strength		Minor		JK1		There is a sufficient likelihood that the proposed project will be able to demonstrate the full integration of all unit operations in producing the “primary product”, as defined in the FOA. Wood-based feedstock (specifically wood and sawdust) to produce benzene, toluene and xylene (BTX). Integration is well-developed. Pilot plant: 2.4 tons/day of dry biomass, with long-term plan for 2500 dry tons/day (PFD p.2).

																																										0				T000007667		1		Weakness		Significant		BG1		Bench scale unit has been run for less than a month.  This may not be sufficient to get information on catalyst regeneration to meet the required hours for the pilot operation

																																										0				T000007667		1		Weakness		Significant		JK1		The applicant does not clearly define and establish the applicant’s rights to use and commercialize the technology. Patents applied but no reference to freedom-of-use, which could impact commercialization plans.

																																										0				T000007667		1		Weakness		Significant		JK1		Catalyst design, which is expected to be critical to overall success of project, is adequately discussed.

																																										0				T000007667		1		Weakness		Significant		JK1		For the commercial facility, the application does not clearly demonstrate that the selected feedstock availability, site selection, and environmental permitting are understood.  The application leaves doubt as to the likelihood that these factors will be successfully addressed. Commercial "facility will be located in the United States where it will have low cost access to wood feedstock" (Project p. 3). Economics assume $40-70/dry ton, delivered (Project p.6). No discussion of feedstock availability, logistics and impact on availability.

																																										0				T000007667		1		Weakness		Significant		JK1		The proposal does contain a clear, complete, and implementable plan to complete the scope by September 30, 2015. However, the cost share component (10%) leaves doubt about project financing and the ability to complete the scope by September 30, 2015.

																																										0				T000007667		1		Weakness		Minor		BG1		The application does not appear to be offering a breakthrough or novel technology.

																																										0				T000007667		1		Weakness		Minor		CK1		Project team does not appear to have much experience with feedstock processing and feeding into pressurized, continuous reactor; much of that phase of project is glossed over in proposal.

																																										0				T000007667		1		Weakness		Minor		CK1		Applicant reports, several times, that it does not have experience with the equipment being tested in the pilot demonstration.

																																										0				T000007667		1		Weakness		Minor		CK1		Substantial recirculation of catalyst into reactor/regenerator units (5x biomass, 30x primary products, BTX) -- this is a processing drawback.

																																										0				T000007667		1		Weakness		Minor		CK1		Proposal has letters from potential feedstock suppliers, though no strong commitment to proposed project.

																																										0				T000007667		1		Weakness		Minor		CK1		Existing data were gathered from very small ("mg" and "gram" scale) test systems -- scale-up to 2.4 tonnes per day is a large extrapolation.  This is not a signficant weakness because other pyrolysis units have been tested at scales comparable to pilot unit, but is noteworthy.

																																										0				T000007667		1		Weakness		Minor		CK1		Proposal has not settled on precise location of the pilot demonstration.

																																										0				T000007667		1		Weakness		Minor		JK1		Regarding budget, "other" is $6.6MM or 30% of budget but no breakdown of use.

																																										0				T000007667		2		Strength		Significant		CK1		Applicant demonstrates core competencies necessary to cover all commercialization and deployment aspects of project.

																																										0				T000007667		2		Strength		Significant		JK1		The applicant team demonstrates experience with operating pilot-scale scale facilities. Pilot plant operations and project management will be guided by Michael Stenning under the direction of Dr. Cawas Cooper (see PEP p.6-7). Appears to have considerable experience in pilot-scale ops including 10-yrs in manufacturing. Support from PSRI will be helpful in troubleshooting reactor.

																																										0				T000007667		2		Strength		Significant		JK1		The commercialization and deployment and technological advancement plans align well with the goals and objectives of the FOA. Addresses feedstock use and bio-product production. The path to commercialization involves two successive 30-40 times scale up of feedstock rates from 2 to 60 to 2500 tons/day (BusPlan p.2).

																																										0				T000007667		2		Strength		Minor		BG1		The team shows experience in developing and operating a pilot facility.  Some of these experts are advisors and consultants and not on staff

																																										0				T000007667		2		Strength		Minor		BG1		The applicant has provided the life cycle analysis and oil displacement calculations

																																										0				T000007667		2		Strength		Minor		CK1		Applicant team demonstrates that it has commercial-scale experience.

																																										0				T000007667		2		Strength		Minor		CK1		Applicant demonstrates experience operating pilot-scale facilities.

																																										0				T000007667		2		Strength		Minor		CK1		Application describes the value proposition and how the value proposition supports the goals and objectives of FOA.

																																										0				T000007667		2		Strength		Minor		CK1		Applicant team demonstrates that it has the knowledge, experience, and a record of successful scale-up of new technologies.

																																										0				T000007667		2		Strength		Minor		CK1		Plan for commercialization is laid out and is consistent with goals and objectives of the FOA.

																																										0				T000007667		2		Strength		Minor		JK1		The applicant team demonstrates that it has the knowledge, experience, and a record of successful scale-up and commercialization of new technologies. Team members (Cooper and Bartoli) have experience (PEP p.4), although Bartoli is listed as an "advisor".

																																										0				T000007667		2		Strength		Minor		JK1		The applicant team demonstrates that it has commercial-scale experience. Although company is a start-up (no track record), team members do have experience in all key areas.

																																										0				T000007667		2		Strength		Minor		JK1		The application demonstrates that the project team has the core competencies to cover deployment aspects. Strong team (PEP p.3) with strong links to universities (Umass-Amherst and UMinnesota). Commercialization aspects are questionable. No additional industry partners, however refers to collaboration with Weyerhaeuser as a feedstock supplier and BASF as supplier of catalysts.

																																										0				T000007667		2		Strength		Minor		JK1		The application adequately describes the value proposition and demonstrates a clear understanding of it and how it supports the objectives of the FOA. Business plan presents market analysis, forecast penetration and pricing. Provides credible analysis of BTX market, potential for toluene and xylene as components of green gasoline (BusPlan p.5). Question input costs, especially wood. If sawdust is truly needed then $40/dry ton delivered is low. Breakeven is around $98/dry ton.

																																										0				T000007667		2		Strength		Minor		JK1		The application presents a credible petroleum displacement analysis of the primary product over a petroleum alternative. Credible displacement analysis for commercial-scale facility (2,500 tpd): 1.8 million barrels per yr (PEP p.52). No discussion of ultimate potential.

																																										0				T000007667		2		Weakness		Significant		JK1		The application does not present a credible life-cycle analysis of the estimated greenhouse gas emission reductions of the primary product over a petroleum alternative. No discussion of GHG emissions. CO vented in pilot scale project; used as fuel (or other purpose) in commercial scale unit (BusPlan p.6). Impact?

																																										0				T000007667		2		Weakness		Minor		BG1		The economics of the pilot plant will result in negative cash flow.  However the commercial plant economic calculations show a good return, although based on anticipated higher prices in the future.

																																										0				T000007667		2		Weakness		Minor		BG1		Commercial scale plant design and operation experience is lacking

																																										0				T000007667		2		Weakness		Minor		CK1		Several of the assumptions and model parameters (including capital cost) seem highly optimistic; these could significantly and negatively impact the profitability of the proposed commercial venture.

																																										0				T000007667		2		Weakness		Minor		CK1		Applicant does not provide a LCA for the primary product.

																																										0				T000007667		2		Weakness		Minor		CK1		Applicant presents a very cursory petroleum displacement analysis (in Project Execution Plan document).

																																										0				T000007667		2		Weakness		Minor		JK1		The proposal leaves some doubt as to the likelihood that the technology used in the proposed project and products produced would eventually lead to commercialization. SPEC Engineering experience in gasifiers unknown. No down-stream partners identified.

																																										0				T000007667		3		Strength		Significant		BG1		Stage gate and decision process including risk factors are clearly described

																																										0				T000007667		3		Strength		Minor		BG1		Project Management Plan is described and the schedule is reasonable.

																																										0				T000007667		3		Strength		Minor		CK1		Application clearly demonstrates the knowledge of and a plan to address all environmental, health and safety, permitting, and compliance concerns.

																																										0				T000007667		3		Strength		Minor		CK1		Applicant demonstrates through a well laid-out Project Management Plan and related documents that it can complete the project scope on budget and on time.

																																										0				T000007667		3		Strength		Minor		CK1		Applicant demonstrates that project management practices will be fully integrated with financial and business systems.

																																										0				T000007667		3		Strength		Minor		CK1		Applicant demonstrates the identification and consideration of risk and the use of risk management to mitigate impacts.

																																										0				T000007667		3		Strength		Minor		JK1		The application clearly demonstrates the knowledge of and a plan to address all environmental, health and safety, permitting, and compliance concerns. Site selection not finalized but Solutia's Indian Orchard facility in Springfield, MA is considered a probable site (Project p.13). Cursory awareness of environmental, permitting and compliance issues (PEP p.9).  Safety reviews are integral part of WBS. All products are on the EPA Hazardous Air Pollutants list.

																																										0				T000007667		3		Strength		Minor		JK1		The application clearly identifies and considers risks and the use of effective risk management and change control for the proposed project. CFP technology also has a low risk of scale up because all the process units are already used at industrial scales today (PEP p.26). Will use failure modes and effects analysis (FMEA) to identify technical risk factors and develop appropriate response (with management oversight) (PEP p.53). Some examples are given (PEP Table 17 p.55) but not extensive.

																																										0				T000007667		3		Strength		Minor		JK1		The Project Management Plan appears to be fully integrated with financial and business systems. High level of integration. However, milestones, which are presented in Table 8 of PEP (p.28) are not integrated in schedule (or Gantt chart). Also, milestones are too broad: only 6 are presented (Project p.10).

																																										0				T000007667		3		Strength		Minor		JK1		The application demonstrates through the required documents that the applicant is likely to successfully complete the project scope within the total project budget and on schedule. PMP contains WBS breakdown (PMP Exhibit A), roles and responsibilities (PMP Exhibit B3) and corresponding budget through each budget period (PMP Exhibit C1).

																																										0				T000007667		3		Weakness		Significant		JK1		A Stage Gate method is not adequately described or coordinated with a resource loaded schedule. Although applicant team will use method consistent with that used in the Biomass Program (PEP p.53), "A detailed plan with milestones and checkpoints for progress will be developed with Gate 3 keepers from external industry experts along with DOE."

																																										0				T000007667		3		Weakness		Minor		BG1		Cost share funding commitment is not clear.  Only 10% is committed by the venture firm and the remaining portion commitment is not clear.

																																										0				T000007667		3		Weakness		Minor		CK1		Applicant makes reference to Stage Gate process but provides very little evidence of careful thought on the process.

																																										0				T000007772		1		Strength		Significant		JS1		proprietary processes

																																										0				T000007772		1		Strength		Significant		JS1		will purchase an existing algae farm

																																										0				T000007772		1		Strength		Significant		JS1		existing biorefinery that will be expanded

																																										0				T000007772		1		Strength		Significant		JS1		good technical description of project

																																										0				T000007772		1		Strength		Significant		JS1		some facililties already permitted

																																										0				T000007772		1		Strength		Minor		JB1		Biolight has licensed the Inventure Chemical technology that converts wet (30–40% moisture) algae into fatty acid methyl esters (FAME) and valuable coproducts in a one-step process.

																																										0				T000007772		1		Strength		Minor		JB1		The applicants have the resources and core competencies.

																																										0				T000007772		1		Strength		Minor		JB1		The project has a well-defined research and development plan.

																																										0				T000007772		1		Strength		Minor		JB1		The applicants have described a plan to complete the scope of work by 2015.

																																										0				T000007772		1		Strength		Minor		JB1		The scope, schedule and budget are clearly defined.

																																										0				T000007772		1		Strength		Minor		JB1		The site is currently used to grow cyanobacteria.

																																										0				T000007772		1		Strength		Minor		JB1		The applicants are of the few groups using cyanobacteria to produce biodesiel.

																																										0				T000007772		1		Weakness		Significant		JB1		The are several challenges to be met for scaling up production of cyanobacteria to produce biofuels from the current bench-top design.

																																										0				T000007772		1		Weakness		Significant		JB1		Limited bench and pilot scale work on cyanobacteria.

																																										0				T000007772		2		Strength		Significant		JS1		primary goal to produce biodiesel

																																										0				T000007772		2		Strength		Significant		JS1		operation of existing facilities illustrates capability

																																										0				T000007772		2		Strength		Significant		JS1		proprietary processes operating experience illustrated

																																										0				T000007772		2		Strength		Significant		JS1		petroleum displacent illustrated

																																										0				T000007772		2		Strength		Significant		JS1		federal funding justified

																																										0				T000007772		2		Strength		Significant		JS1		exhibits clear understanding of FOA

																																										0				T000007772		2		Strength		Significant		JS1		operations experience illustrated

																																										0				T000007772		2		Strength		Minor		JB1		The plan for commercialization justifies the goals and objectives detailed in the FOA.

																																										0				T000007772		2		Strength		Minor		JB1		The applicant clearly describes the value proposition.

																																										0				T000007772		2		Strength		Minor		JB1		The applicant demonstrates core competencies and has fromed the necessary partnerships.

																																										0				T000007772		2		Strength		Minor		JB1		The applicant states the the primary product will lead to a 98% reduction in green house gas emissions.

																																										0				T000007772		2		Strength		Minor		JB1		The applicant presents a credible petroleum displacement analysis.

																																										0				T000007772		2		Strength		Minor		JB1		The applicant provides a life cycle analysis.

																																										0				T000007772		2		Strength		Minor		JS1		although GHG emissions obviously will be reduced, not clearly illustrated

																																										0				T000007772		2		Strength		Minor		JS1		see above comment about GHG emissions in regard to 80% reductions

																																										0				T000007772		2		Strength				JB1		A member of the group has experience with aquaculture systems.

																																										0				T000007772		2		Weakness		Significant		JS1		weak in engineering input

																																										0				T000007772		2		Weakness		Minor		JB1		The applicants have limited experience in scale up and commercialization of new technologies.

																																										0				T000007772		2		Weakness		Minor		JB1		The applicants have limited expereince in the operation of biodesiel plants.

																																										0				T000007772		2		Weakness		Minor		JB1		The goals and objectives are well articulated, but several challenges remain for commercial production of biodesiel from algae.

																																										0				T000007772		3		Strength		Minor		JB1		The applicant has a detailed project management plan.

																																										0				T000007772		3		Strength		Minor		JB1		The project management plan is integrated with business systems.

																																										0				T000007772		3		Strength		Minor		JB1		The applicant is fully aware of the risks involved and challenges faced in producing biodesiel from cyanobacteria.

																																										0				T000007772		3		Strength		Minor		JB1		The applicant demonstrates a knowledge of environmental, health and safety, permitting, and compliance concerns.

																																										0				T000007772		3		Strength		Minor		JB1		The applicants have provided go/no-go decision points.

																																										0				T000007772		3		Strength		Minor		JS1		go-no-go points not clear

																																										0				T000007772		3		Weakness		Significant		JS1		weakness in engineering design and construction of expanded facilities

																																										0				T000007772		3		Weakness		Significant		JS1		engineering weakness could affect ability to meet schedules and budgets

																																										0				T000007772		3		Weakness		Significant		JS1		engineering weakness could affect quality and cost effectiveness of construction

																																										0				T000008238		1		Strength		Significant		KR2		The aspect of recovering more oil from the oil seeds using supercritical extraction seems to be a very attractive feature. Once you have gone to the trouble of growing the crop and harvesting it, it makes good sense to capture as much oil as possible from the seeds before they are sold as animal feed. Also the aspect of using CO2 as the extraction agent assures us that the byproduct pressed meal can be used as animal feed, compared to using hexane.

																																										0				T000008238		1		Strength		Significant		TH1		Data from the two established technologies are available at both the bench and pilot scale levels.  This data makes it possbile to generate realistic estimates regarding the antiacipated yields, conversion and efficiency of the proposed process.

																																										0				T000008238		1		Strength		Significant		TH1		The proposal combines two established technologies to generate an improved process for biofuel production.  The combination of the two technologies will likely produce a process that can compete more favorably with established biofuel-generation processes.

																																										0				T000008238		1		Strength		Significant		TH1		The proposal will focus on developing multiple feedstocks which should improve the overall economics on the process and allow continuous operation.

																																										0				T000008238		1		Strength		Significant		TH1		The proposed process is novel, combining two established technologies in an attempt to produce a superior process.  The new process offers significant advantages over existing biofuel production methods.  The modification of proven existing technology shortens both the scope of the new process and the time required to accomplish the process development.

																																										0				T000008238		1		Strength		Minor		BR1		Assembled team makes a competent argument for using their patented milling process for more efficient oil extraction and tailor produce feed meal.

																																										0				T000008238		1		Weakness		Significant		KR2		The material balance and energy balance are hard to follow as the elemental composition of both the seed oil and the FAME product are not given. It is important to do both an elemental and total material balance on a process to be sure that everything is accounted for and no waste streams are ignored.

																																										0				T000008238		1		Weakness		Significant		KR2		I am not comfortable with the supporting data that is intended to be the springboard for running the pilot plant as the experiments were done on small scale and leaves a huge gap between that data and what needs to be done for the pilot plant.

																																										0				T000008238		1		Weakness		Significant		KR2		Although significant amounts of water are made in the esterifciation process to make FAME, there is no water shown leaving the process. How can that be. Not only is water leaving the process, but it needs to be treated in a waste water treatment facility before it can be discharged to a river, stream, or injected underground.

																																										0				T000008238		1		Weakness		Minor		KR2		Don't see much in the way of chemical engineer on a chemical process. This does not bode well for me as I see lots of intellectual input that a chemical engineer could provide on reactor design (is the esterifcation reactor one of these reactive distillation units with bags of catalyst on the fractionation trays), how will the distillation unit be operated in terms of recycle rate, number of fractionation stages, etc.

																																										0				T000008238		1		Weakness		Minor		KR2		Since the proposal is headed up by Cool Clean Technologies, a CO2 supercritical extraction firm, the major emphasis is on the extraction process and not much on the esterifcation reaction system. I don't really view supercritical extraction as the key to the process, but I certainly got that flavor from reading the proposal. There is one heck of a lot of work that needs to be done to optimize the esterfication reactor too. The oil extraction unit is a batch process, too, and this was really not clearly stated so you are not able to tightly integrate this step into the process as it is batch and not continuous.

																																										0				T000008238		2		Strength		Significant		TH1		The proposal team is highly-qualified and covers all the technologies needed to complete the proposed development.

																																										0				T000008238		2		Strength		Significant		TH1		The plan for commercialization and deployment of this technology is developed.  The strong biofuel orientation of this project should have impact on biofuel production and this process or a future modification will likely be adopted by other producers.

																																										0				T000008238		2		Strength		Significant		TH1		The combined experience from the two processes will be invaluable in developing the new process and should be able to attack and solve development challenges.

																																										0				T000008238		2		Weakness		Significant		BR1		Algae is prominently mentioned as a feedstock, with primary plans to develop a pilot plant stream based on algal oil production.  However, no obvious commercial partners are in place to document this.

																																										0				T000008238		2		Weakness		Significant		BR1		The projected numbers for camelina and pennycress are way out of line with reality.  Furthermore, there is little to no evidence (either cited or present) to support claims of logical fit within an existing corn/soybean rotation.

																																										0				T000008238		2		Weakness		Significant		KR2		I don't see any track record of Cool Clean moving from bench scale to a large pilot plant so I assume this is the first time they have tried this. To be successful, it is helpful if you have a team of professionals that have done this before and I don't get that message.

																																										0				T000008238		2		Weakness		Significant		KR2		The FAME produced from the seed oil needs to be tested in a diesel engine to see how it performs. FAME comes in many flavors and is not just one product. What is the boiling range, is it waxy, does it corrode any engine parts, etc

																																										0				T000008238		2		Weakness		Significant		KR2		I am not convinced that you can persuade farmers to begin planting crops such as cannelina and pennycress in place of cash crops such as corn and soybeans. Profit is a big motivator and they are not going to plant these new crops out of the goodness of their heart or being part of the green movement. They are going to plant these crops because they can make more money. I thought the idea of planting in the fall like winter wheat is sown, and then harvesting in the spring made some sense as this is growth time not occupied by the more traditional crops.

																																										0				T000008238		2		Weakness		Minor		BR1		The feedstock production is not colocated with targeted production areas for Camelina, which are typically in Montana and North Dakota.  While that may not be large, it does affect transportation costs.

																																										0				T000008238		2		Weakness		Minor		KR2		The aspect of shiting to algae after the seed oil studies strikes me as "pie in the sky" and not well thought out. How different is algae oil than seed oil? Do you have some quatitiative data to show how it is alike or if different, how different. Does it have more sulfur or nitrogen in it and how might that impact the quality of the biodiesel.

																																										0				T000008238		3		Strength		Significant		KR2		The applicant addresses risk and seems able to deal with it but still if the integrated pilot plant does not work, where are the startup experts?

																																										0				T000008238		3		Strength		Significant		KR2		Interactions with outside agencies is clearly defined and seems to be a good fit.

																																										0				T000008238		3		Strength		Significant		KR2		A credible life cycle analysis has been done and demonstrates better than an 89% reduction in green house gas emissions.

																																										0				T000008238		3		Strength		Significant		KR2		The mangement team seems to be quite strong and able to manage this project. They have a well thought out project management strategy and have the ability to stay on budget and carry out the project in a timely manner.

																																										0				T000008238		3		Strength		Significant		TH1		The proposal presents a solid technology development plan that identifies areas of needed development and sets both qualitative and quantitative goals that need to be reached as the process development moves forward.

																																										0				T000008238		3		Strength		Minor		BR1		Diverse team to address engineering issues is assembled.

																																										0				T000008238		3		Weakness		Minor		BR1		Absence of crop production specialist in the team.  The camelina and pennycress are to be supplied, but expertise of specialists is not defined.

																																										0				T000008699		1		Strength		Significant		KR2		Very thorough material and energy balances were done on the process and then confirmed with Hysym simulator. The balances close and all elements are accounted for so there will be no surprises

																																										0				T000008699		1		Strength		Significant		KR2		the gasification technology has been thoroughly tested and seems ready to go. It has been tested on various feedstocks and the biomass from the sorted MSW should present no problem. Most testing done in Canada on a pilot plant there.

																																										0				T000008699		1		Strength		Significant		KR2		has resources in the core competcies to cover all aspects of the project. Nice mix of disciplines.

																																										0				T000008699		2		Strength		Significant		KR2		Commercialization plan looks very good and will be able to come off fine. Establishing a basic module as the springboard for larger facilities looks very attractive.

																																										0				T000008699		2		Strength		Significant		KR2		applicant has a credible petroleum displacement analysis

																																										0				T000008699		2		Strength		Significant		KR2		The economics look quite credible and seem to be on good footing.

																																										0				T000008699		2		Weakness		Significant		KR2		The selection of ethanol as the produced biofuel has really put them in a bind as far as how they want to make it. The three step process of taking the methanol , then carbonylating it with CO with a Rh catalyst in a homogeneous reaction is tricky and not just off the shelf. Furthermore, now you have acetic acid and this has to be esterified with either methanol or ethanol to an ester and finally a hydrolysis step to finally convert it to ethanol. To me this is very awkward and not a good way to go. If you want to convert the syngas to methanol, then a very easy reaction would be to use the Mobil M process to make M-gasoline or another option would be to convert the syngas via Fischer-Tropsch synthesis to diesel fuel, both fuels qualifiying as biofuels since they are derived from biomass. Making ethanol from methanol is not the way to go and I strongly recommend that this get changed.

																																										0				T000008699		3		Strength		Significant		KR2		The management team looks excellent and have an executable plan. All of the personnel seem well qualified and have the background to pull of this project. I like the way they plan to move forward with a module approach and it will scale well.

																																										0				T000009137_1		1		Strength		Significant		BG1		The applicant's technology for biomass processing without use of acids etc is an advancement with potential benefits

																																										0				T000009137_1		1		Strength		Significant		BG1		the success factors have been defined and the objectives for the pilot plant have been laid out in producing four end products to displace the petroleum use today.

																																										0				T000009137_1		1		Strength		Significant		BG1		The applicant has pilot scale unit operating but for different end productsgiving them the data for the front end of the process.

																																										0				T000009137_1		1		Strength		Significant		CK1		There is a sufficient likelihood that the proposed project will be able to demonstrate the full integration of all unit operations in producing the “primary product”, as defined in the FOA.

																																										0				T000009137_1		1		Strength		Significant		JK1		The applicant has clearly defined and established the applicant’s rights to use and commercialize the technology. Patents pending. Patent Counsel has reviewed the prior and related art and related publications and confirmed that Sriya's patent applications do not infringe upon any existing patents (IP p. 1-2).

																																										0				T000009137_1		1		Strength		Significant		JK1		The proposed project is considered to be a breakthrough technology application. Deploys patent pending NCST (Nano Catalytic Solvothermal) platform. Use of supercritical fluids well-known but as yet not applied to biorefinery application.

																																										0				T000009137_1		1		Strength		Minor		CK1		Applicant has operated a 100 kg/day bench-scale system and is presently setting-up a 3 TPD 1st generation pilot plant.  Scale-up to 40 TPD does not appear to be a major extension.

																																										0				T000009137_1		1		Strength		Minor		CK1		Proposer has defined critical success factors and has a plan to complete them at the proposed scale.

																																										0				T000009137_1		1		Strength		Minor		CK1		The proposed project is considered to be a novel technology.

																																										0				T000009137_1		1		Strength		Minor		CK1		Applicant has taken steps to patent and commercialize the proposed technology.

																																										0				T000009137_1		1		Strength		Minor		CK1		Applicant has described a plan to successfully complete the scope by 2015 while accelerating job creation and economic benefit.

																																										0				T000009137_1		1		Strength		Minor		CK1		Applicant team demonstrates that it has the knowledge, experience, and a record of successful scale-up and commercialization of new technologies.

																																										0				T000009137_1		1		Strength		Minor		CK1		Applicant completed Environmental questionnaire.

																																										0				T000009137_1		1		Strength		Minor		CK1		Much of this experience on 1st generation scale-up and testing will be useful for proposed 2nd generation effort.

																																										0				T000009137_1		1		Strength		Minor		JK1		The application has clearly defined the scope, schedule, and budget of the project.  The proposed project has a sufficient likelihood that it will be able to achieve its goals, critical success factors, and objectives. Total estimated project cost: $27 million. Complete project work scope by Q3 2011 (PEP p.17).

																																										0				T000009137_1		1		Strength		Minor		JK1		The application contains a complete and implementable plan to complete the scope by September 30, 2015.  There is a sufficient likelihood that this project would complete the scope by September 30, 2015. Financing covers nine parallel projects (Business Plan p. 6). Company is simultaneously developing 1st and 2nd gen concepts. Financing hinges on future private equity rounds, grants and debt.

																																										0				T000009137_1		1		Strength		Minor		JK1		The application validates that the selected feedstock availability, site selection, and environmental permitting are understood.  There is a sufficient likelihood that these factors will be successfully addressed. Feedstocks: Hardwood, Softwood, Corn Cobs, Wheat Straw. Sourced locally, although suppliers in TN and NC are cited (PEP pp. 24-26). LOIs obtained. Permitting: Cited but not discussed (see WBS Element Number 1.2.1 PEP p. 49). Although three counties are identified - Union, Elbert and Pickens
County, GA - no site has been selected (Project pp. 4,9 and PEP pp 20-21). Per environmental questionnaire, NEPA review, air discharge permit and waste water treatment permits are required. No review has been completed.

																																										0				T000009137_1		1		Weakness		Significant		JK1		The application has not clearly defined the critical success factors of the project.  The application does not adequately address scale-up factors. Limited discussion of critical success factors (Project p. 5). Performance factors are contained in Table-1 (PEP p.15). Scale up factor of 0.6 used to scale from 3 tpd to proposed 40 tpd (PEP p. 9) for all unit ops. Limited to no discussion on rationale.

																																										0				T000009137_1		1		Weakness		Significant		JK1		The application does not appear to include data that supports the goals and objectives of the proposed project.  The proposal leaves doubt as to the likelihood that the project will be able to achieve the yields, conversion, and efficiency of each unit operation necessary to validate the goals and objectives of the proposed project. Unclear as to how much data has been produces from existing 3 tpd pilot plant (Project p.5). Validated bench scale data (PEP p. 14) cites 100 kg/day scale for experiments. Also, sequence for deployment is unclear (PEP p. 16): "By the time the funds from the grant are released to Sriya Innovations, the first phase of our first generation commercial scale biorefinery processing 80 TPD of non food biomass would be operational."

																																										0				T000009137_1		1		Weakness		Significant		JK1		The proposal leaves doubt that the project has the resources with the core competencies to cover all project aspects. Company completely underestimates risk associated with reactor scale-up: "The Sriya reactors are simply pipes with flanges, valves, and T and P sensors." (see Project p.5).

																																										0				T000009137_1		1		Weakness		Minor		BG1		Conversion of lignin to pehnolics has not been demonstrated to accept the higher value of phenolics claimed in the economics,

																																										0				T000009137_1		1		Weakness		Minor		BG1		The site for the pilot plant has been identified but all the agreements are not in place yet.  This may delay the beginning of the project.

																																										0				T000009137_1		1		Weakness		Minor		BG1		The applicant shows potential involvement of a number of competent partners and Board members.  However, the cost share is likely to come from their venture partner and not internal funds.

																																										0				T000009137_1		1		Weakness		Minor		CK1		Proposal has not secured a location for the pilot demonstration; probable sites, owned by the County, have been identified, but it does not appear that an agreement has been made.

																																										0				T000009137_1		1		Weakness		Minor		CK1		Applicant has tested 2nd generation conversions at only the 100 kg/day scale in batch reactors.  Scale-up to 40 TPD (or one-fourth of 40 TPD for each subprocess) 2nd generation production is a major extension (100-400x).

																																										0				T000009137_1		1		Weakness		Minor		CK1		Applicant has not secured a feedstock supply -- at 40 TPD, the amount is quite substantial and not trivial.

																																										0				T000009137_1		1		Weakness		Minor		CK1		Proposal does not provide a comprehensive PFD with material and energy balance.

																																										0				T000009137_1		1		Weakness		Minor		CK1		Proposal does not clearly define scope of effort under ARRA funding.  The WBS does not describe the actual operation of the plant as part of the activities and the cost for Budget Period 3 (the one-year pilot testing phase) is <5% of the total project budget.  Is operation of pilot plant included under ARRA funding?

																																										0				T000009137_1		1		Weakness		Minor		JK1		The proposal leaves doubt as to likelihood that the proposed project will be able to demonstrate the full integration of all unit operations in producing the “primary product," as defined in the FOA. PFDs show production of primary products: Mono Ethylene Glycol (MEG), Glycolic Acid, Phenolics and Furfural:. Mass balance for unit ops given but overall mass balance not included in proposal. Energy balance not included (see PFD).

																																										0				T000009137_1		2		Strength		Significant		BG1		The applicant displays a good understanding of the intellectual property and its control and use.  They have assembled a team with required experience and capability to accomplish the pilot plant objectives

																																										0				T000009137_1		2		Strength		Significant		BG1		Experience with the first generation pilot plant and planned construction of a demo plant will be a positive step in the team's ability to build the second generation pilot plant

																																										0				T000009137_1		2		Strength		Significant		CK1		There is a sufficient likelihood that the technology used in the proposed project would be commercialized.

																																										0				T000009137_1		2		Strength		Significant		CK1		Applicant demonstrates core competencies necessary to cover all commercialization and deployment aspects of project.

																																										0				T000009137_1		2		Strength		Minor		CK1		Plan for commercialization is laid out and is consistent with goals and objectives of the FOA.

																																										0				T000009137_1		2		Strength		Minor		CK1		Application describes the value proposition and how the value proposition supports the goals and objectives of FOA.

																																										0				T000009137_1		2		Strength		Minor		CK1		Applicant presents a cursory petroleum displacement analysis of the primary products versus incumbent petroleum products.

																																										0				T000009137_1		2		Strength		Minor		CK1		Applicant demonstrates experience operating pilot-scale facilities.

																																										0				T000009137_1		2		Strength		Minor		CK1		Applicant team demonstrates that it has commercial-scale experience.

																																										0				T000009137_1		2		Strength		Minor		CK1		Applicant team demonstrates that it has the knowledge, experience, and a record of successful scale-up of new technologies.

																																										0				T000009137_1		2		Strength		Minor		JK1		The applicant team demonstrates that it has the knowledge, experience, and a record of successful scale-up and commercialization of new technologies. Numerous examples presented (see Project p.12 and PEP p.26). Roles are defined (see PEP p.26) but names are not associated to roles.

																																										0				T000009137_1		2		Strength		Minor		JK1		The application adequately describes the value proposition and demonstrates a clear understanding of it and how it supports the objectives of the FOA. Business plan presents market analysis, forecast penetration and pricing.

																																										0				T000009137_1		2		Strength		Minor		JK1		The commercialization and deployment and technological advancement plans align well with the goals and objectives of the FOA. Goal: 40 tpd pilot plant to produce high-value chemicals: Mono Ethylene Glycol (MEG), Glycolic Acid, Phenolics and Furfural; leading to 320 tpd commercial facility by 9/2015 (Project p.4-5). Commercial roll-out (Project p.10).

																																										0				T000009137_1		2		Strength		Minor		JK1		The applicant team demonstrates that it has commercial-scale experience. Clear commercial experience. Unclear regarding other functions as no organization structure is presented.

																																										0				T000009137_1		2		Strength		Minor		JK1		The application presents a credible petroleum displacement analysis of the primary product over a petroleum alternative. "40 tpd pilot plant will annually displace >40,000 barrels of crude per year, which is equivalent to 12,835 tons of CO2." (Project p.2) Could not find table summarizing calculation.

																																										0				T000009137_1		2		Weakness		Significant		JK1		The application does not clearly demonstrate that the project team has the core competencies to cover commercialization and deployment aspects. Project team looks "virtual". Collaboration with the University of Iowa, Iowa State University, Auburn University, Clarkson University, and the University of Michigan but no clear understanding of relationships or level of commitment are discussed.

																																										0				T000009137_1		2		Weakness		Significant		JK1		The proposal leaves doubt as to the likelihood that the technology used in and the primary product produced from the proposed project would eventually lead to commercialization. Market conditions for products (volumes and price) cited with no reference and no historic data. No discussion of go-to-market plan (other than reference to interest from lead customers).

																																										0				T000009137_1		2		Weakness		Minor		BG1		The pilot plant does not show favorable economics and no clear end user.  The commercial scale plant may be profitable based on the end user and prices of the products.

																																										0				T000009137_1		2		Weakness		Minor		BG1		They claim that they can produce either the end products from first generation technology or the end products from the second generation system based on end product demand.  If so why even build a whole new pilot plant.  The objectives could be achieved by using fraction of streams from the planned demo plant.

																																										0				T000009137_1		2		Weakness		Minor		BG1		Oil displacement numbers are not detailed in the application

																																										0				T000009137_1		2		Weakness		Minor		CK1		Applicant does not provide a LCA for the primary product.

																																										0				T000009137_1		2		Weakness		Minor		CK1		Several of the assumptions and model parameters (including capital cost) seem highly optimistic; these could significantly and negatively impact the profitability of the proposed commercial venture.

																																										0				T000009137_1		2		Weakness		Minor		JK1		The application does not present a credible life-cycle analysis of the estimated greenhouse gas emission reductions of the primary product over a petroleum alternative.

																																										0				T000009137_1		3		Strength		Significant		BG1		The applicant has presented a management and implementation plan that is sufficient for the pilot plant

																																										0				T000009137_1		3		Strength		Significant		JK1		The application clearly demonstrates the knowledge of and a plan to address all environmental, health and safety, permitting, and compliance concerns. Strong Quality Management Plan (PMP p.15).

																																										0				T000009137_1		3		Strength		Minor		CK1		Applicant demonstrates the identification and consideration of risk and the use of risk management to mitigate impacts.

																																										0				T000009137_1		3		Strength		Minor		CK1		Application clearly demonstrates the knowledge of and a plan to address all environmental, health and safety, permitting, and compliance concerns.

																																										0				T000009137_1		3		Strength		Minor		CK1		Applicant demonstrates through a well laid-out Project Management Plan and related documents that it can complete the project scope on budget and on time.

																																										0				T000009137_1		3		Strength		Minor		CK1		A Stage Gate method is adequately described.

																																										0				T000009137_1		3		Strength		Minor		CK1		Applicant demonstrates that project management practices will be fully integrated with financial and business systems.

																																										0				T000009137_1		3		Strength		Minor		JK1		A Stage Gate method is adequately described and is coordinated with a resource loaded schedule. Stage-gate defined (PMP p. 4). G/NG decision point before release of funds (PEP p.17). Other decision points not discussed. Stage-gate defined (PMP p. 4). G/NG decision point before release of funds (PEP p.17). Other decision points not discussed. Gantt chart not included.

																																										0				T000009137_1		3		Weakness		Significant		BG1		The plan presented has been prepared by a consultant who may not be retained by the team.  Not much experioence has been demonstrated in house within the company

																																										0				T000009137_1		3		Weakness		Significant		JK1		The application does not clearly identify and consider risks and the use of effective risk management and change control for the proposed project. Underestimates scale-up risk (especially wrt high pressure vessel design and operation, and chemical recovery).

																																										0				T000009137_1		3		Weakness		Significant		JK1		The application does not adequately demonstrate through the required documents that the applicant is likely to successfully complete the project scope within the total project budget and on schedule. Not clear as resource loaded schedule not included.

																																										0				T000009137_1		3		Weakness		Significant		JK1		The Project Management Plan does not appear to be fully integrated with financial and business systems.

																																										0				T000009137_1		3		Weakness		Minor		BG1		A better discussion of potential end users of primary products and their commitment is important to justify federal support for the process to convert biomass to the proposed end products.

																																										0				T000009137_1		3		Weakness		Minor		BG1		Without a full commitment for the site, the environmental and site related issues, while discussed in general, cannot be made site specific

																																										0				T000009152		1		Strength		Significant		BC1		The project “Process Flow Diagram and Supporting Data” provides good detail and shows adequate engineering for the full integration of the unit operations. There appears to be adequate tank capacity between operations to allow for process design/performance swings.

																																										0				T000009152		1		Strength		Significant		BC1		The applicants included the IP owner on the project Team and have clearly defined and stated their rights to the Intellectual Property.

																																										0				T000009152		1		Strength		Significant		BC1		The applicants are “repurposing” an existing plant and start should occur quickly.

																																										0				T000009152		1		Strength		Significant		BC1		The applicants has selected the site and permitting issues have been addressed by the existing plant.

																																										0				T000009152		1		Strength		Significant		BC1		The applicants will utilize cellulose as the feedstock in a commercial scale continuous operation which makes the project/processing technology novel.

																																										0				T000009152		1		Strength		Significant		GS1		PFD: The Applicant presents a strong Process Flow Description, with quantitative detail, addressing the criteria of the FOA

																																										0				T000009152		1		Strength		Minor		BC1		The applicants base their performance on data provided by BPI, an applicant Team member and the owner of the licensed technology for delignification and fermentation technology. BPI has patents and publications that report these data which were developed from batch laboratory and small pilot scale work (40L). The reported work on cellulosic materials did not specifically include wheat straw. The project includes a 3 stage 11,000L vessels pilot run prior to 3 MGY 4-8X full-scale up (decision gate). The project appears likely to achieve stated performance metrics.

																																										0				T000009152		1		Strength		Minor		BC1		The applicants recognize the critical success factor is the ability to scale up the BPI work using wheat straw. They did not provide a design sensitivity matrix that would provide an indication of how far from laboratory performance metrics the pilot operation and demonstration plant could be and still have the project yield viable economics. Nor do they outline potential options to correct for scale-up problems and the possible delays these may create.

																																										0				T000009152		1		Strength		Minor		BC1		The applicants have adequately defined the scope and budget. However, a schedule is not shown or presented. Since two thirds of the plant is in place and re-permitting an existing site should not create significant delays this project should move forward rapidly with only poor results in the large pilot study creating the potential for significant delay (or cancellation).

																																										0				T000009152		1		Strength		Minor		BC1		The project appears to have all core technical competencies covered by the Team members. However, it is not clear that critical Team members, since they are not based nearby, will be onsite long enough and with frequency to fully address scale-up and start-up challenges if these become impediments.

																																										0				T000009152		1		Strength		Minor		BC1		The applicants data show that the 3.15 MGY plant would consume between 1.8 and 5.2% of the wheat straw produced in Washington. The 15.3 MGY plant would consume between 8.9 and 25% the available feedstock. The smaller plant will probably not impact the straw market; however the larger plant will likely impact the wheat straw market. Straw from Oregon is also available to supply the plant. The applicants also indicate that other cellulosic material may be suitable for processing in the plant. However, no data are presented as to how other feedstocks could supplement wheat straw.

																																										0				T000009152		1		Strength		Minor		GS1		Cost of production: The Applicant presents a cost of production for ethanol of $1.99, which is very competitive.

																																										0				T000009152		1		Strength		Minor		GS1		Novelty: The Applicant presents their SDP process as having advantages over competing steam, acid, etc. technologies.

																																										0				T000009152		1		Strength		Minor		GS1		Job Creation: The Applicant states that 100 direct/indirect jobs will be created, with 50 during construction and 20 direct from operations.

																																										0				T000009152		1		Strength		Minor		GS1		Technology: the Application notes that the technology risk (re: LTSD) relates only to the scale-up and switch from batch to continuous, and DOES NOT relate to whether the technology works.

																																										0				T000009152		1		Strength		Minor		JC1		The applicant has clearly defined and established the applicant’s rights to use and commercialize the technology.

																																										0				T000009152		1		Strength		Minor		JC1		The application validates that the selected feedstock availability, site selection, and environmental permitting are understood.  There is a sufficient, likelihood that these factors will be successfully addressed.

																																										0				T000009152		1		Weakness		Significant		GS1		Scale-up: The Applicant's Prject Management Plan notes that they have attempted to mitigate risks by testing at its pilot plant, yet that facility had a very small production level, and that it is not guaranteed that the pilot results will carry over to the commercial facility.

																																										0				T000009152		1		Weakness		Minor		GS1		Resources: The Applicant notes that the Applicant and a "partner" will work together to establish the management and office staffing positions, implying that there is little existing experience/depth in operations, and there is inadequate information on the development and training of an O&M staff.

																																										0				T000009152		1		Weakness		Minor		GS1		Plan: The Project Execution Plan is more of a general discussion than a plan of action and does not address the criteria of the FOA.

																																										0				T000009152		1		Weakness		Minor		JC1		The application does not appear to include data that supports the goals and objectives of the proposed project.  The proposal leaves doubt as to the likelihood that the project will be able to achieve the yields, conversion, and efficiency of each unit operation necessary to validate the goals and objectives of the proposed project. Pretreatment has only been tested at 1 to 40 l scale.

																																										0				T000009152		1		Weakness		Minor		JC1		The proposal does not contain a clear, complete, and implementable plan to complete the scope by September 30, 2015. The proposal leaves doubt as to the likelihood that the project would be able to complete the scope by September 30, 2015. Since this has not been scaled up, I am doubtful that this can be scaled-up.

																																										0				T000009152		1		Weakness		Minor		JC1		The application has not clearly defined the critical success factors of the project.  The application does not adequately address scale-up factors.

																																										0				T000009152		1		Weakness		Minor		JC1		The application has not clearly defined the scope, schedule, and budget of the project.  The proposed project leaves doubt as to the likelihood that it will be able to achieve its goals, critical success factors, and objectives. The yeast has no market yet.

																																										0				T000009152		1		Weakness		Minor		JC1		The proposal leaves doubt as to likelihood that the proposed project will be able to demonstrate the full integration of all unit operations in producing the “primary product," as defined in the FOA. Pretreatment was not detailed and is not one that is considered in the CAFI group. Very few details on conversion process were given. I am very doubtful.

																																										0				T000009152		1		Weakness		Minor		JC1		The proposed project is not considered to be a [novel, breakthrough] [technology, technology application]. I am doubtful of the technology.

																																										0				T000009152		1		Weakness		Minor		JC1		The proposal leaves doubt that the project has the resources with the core competencies to cover all project aspects. The team leaves doubt.

																																										0				T000009152		2		Strength		Significant		BC1		The applicants site choice is an idle corn ethanol facility which should have all environmental, safety, health… permits in place. The applicants’ process modifications are not substantial and not likely to create new permitting hurdles. The ICM Team member responsible for plant operation should have full knowledge of all issues associated with this design. However, the applicant does not provide description of wastewater streams, solid wastes (degraded straw), etc… and how these are to be handled in the submitted documentation.

																																										0				T000009152		2		Strength		Significant		BC1		The applicants demonstrate that the project Team has the core competencies to cover scale-up, construction, start-up, and operations of the proposed facility and to further commercialize and deploy the technology at other sites.

																																										0				T000009152		2		Strength		Significant		BC1		The applicants Petroleum Displacement Analysis is straightforward and correct. It should be noted that 20% of the total displacement is in the form of a lignin fuel product. The market or value for this product is not established.

																																										0				T000009152		2		Strength		Significant		BC1		The applicants provide sufficient detail, assumptions and results for Life Cycle GHG Reduction report to be considered very reasonable.

																																										0				T000009152		2		Strength		Significant		BC1		The applicants proposed project is a commercial scale facility which if successful could be replicated in many areas of the US. The primary revenue stream is ethanol. Its profitability is dependent on government subsidy and gasoline prices.

																																										0				T000009152		2		Strength		Significant		BC1		The applicants’ technological advancement, commercialization, deployment plans align well with the goals and objectives of this FOA.

																																										0				T000009152		2		Strength		Significant		GS1		Commercialization/Deplyment: The Applicant presents a strong Business and Commercialization Plan that lends confidence in its ability to achieve its objectives.

																																										0				T000009152		2		Strength		Significant		GS1		Commercialization/Deployment: The Applicant is utilizing an existing but mothballed ethanol site.

																																										0				T000009152		2		Strength		Minor		BC1		The applicants provides Life-Cycle GHG Emissions data and methodology but does not utilize the GREET model. The life-cycle results include lignin fuel as a displacement for natural gas. The applicants do not state or directly demonstrate an 80% reduction in lifecycle GHG. However, data are presented that show wheat straw to have lower GHG than corn-to-ethanol.

																																										0				T000009152		2		Strength		Minor		BC1		The applicants do not address “value proposition” directly. Added value to ethanol customers is straightforward (local supply at market prices). Added value to lignin and single cell protein customers is not known. Added value to stakeholders (associated business and DOE) could be substantial given the potential for cellulosic based ethanol.

																																										0				T000009152		2		Strength		Minor		GS1		Water Usage: Applicant states it has adequate water rights for the 3.15 mmgpy facility.

																																										0				T000009152		2		Strength		Minor		GS1		LCA-GHG: The Applicant presents a credible and positive set of logic and calculations.

																																										0				T000009152		2		Strength		Minor		GS1		Permits: The Application represents that permits are understood and are being managed, with the assumption that existing permits will only need to be modified. This is credible assuming no new hazardous materials are being introduced with the new technology.

																																										0				T000009152		2		Strength		Minor		GS1		Equipment: Approximately 75% of the major equipment needed to build the plant has already been purchased.

																																										0				T000009152		2		Strength		Minor		GS1		Processing: The Applicant notes the process time from raw feedstock to finished product is less than 1.5 days, compared to 3.5 for competitive facilities.

																																										0				T000009152		2		Strength		Minor		JC1		The application presents a credible life-cycle analysis of the estimated greenhouse gas emission reductions of the primary product over a petroleum alternative.

																																										0				T000009152		2		Strength		Minor		JC1		The  applicant team demonstrates that it has the knowledge, experience, and a record of successful scale-up and commercialization of new technologies. Wireless.

																																										0				T000009152		2		Strength		Minor		JC1		The application provides a credible life-cycle analysis that demonstrates at least an 80 percent reduction is lifecycle greenhouse gas emissions.

																																										0				T000009152		2		Strength		Minor		JC1		The application presents a credible petroleum displacement analysis of the primary product over a petroleum alternative.

																																										0				T000009152		2		Strength		Minor		JC1		The application adequately describes the value proposition and demonstrates a clear understanding of it and how it supports the objectives of the FOA.

																																										0				T000009152		2		Strength		Minor		JC1		The commercialization and deployment and technological advancement plans align well with the goals and objectives of the FOA.

																																										0				T000009152		2		Weakness		Minor		GS1		Water Usage: Applicant does not address how additional water will be obtained for the 12-18 mmgpy facility.

																																										0				T000009152		2		Weakness		Minor		GS1		Scaleup: The Applicant's Business and Commercialization Plan does not sufficiently address scale-up and ramp-up to the 12-18 mmgpy facility, yet the forecast revenues reflect those volumes.

																																										0				T000009152		2		Weakness		Minor		GS1		Resumes: The Applicant's resumes are somewhat subjectively written and do not present objective information with respect to successful outcomes in prior roles, hands-on experience in successfully completing a construction project, and taking to commercialization.

																																										0				T000009152		2		Weakness		Minor		JC1		The application does not clearly demonstrate that the project team has the core competencies to cover commercialization and deployment aspects.

																																										0				T000009152		2		Weakness		Minor		JC1		The  applicant team does not clearly demonstrate experience with operating  demonstration scale facilities.

																																										0				T000009152		2		Weakness		Minor		JC1		The  applicant team does not clearly demonstrate that it has commercial-scale experience. No experience in biomass, per se.

																																										0				T000009152		2		Weakness		Minor		JC1		The proposal leaves doubt as to the likelihood that the [technology used in, primary product produced from] the proposed project would eventually lead to commercialization.

																																										0				T000009152		3		Strength		Significant		BC1		The applicants’ Project Management Plan describes a five company management Team approach (six companies with ICM as plant operator). The combined Team, to the benefit of this project, brings together a wide range of start-up and established business experiences. These combined experiences provide a sound basis for successful technical and business completion of the project. The Project Management Plan outlines the responsibilities of each Team member but there is a weakness in not describing the level of commitments by the Team members (What planning has been addressed to when a Team member fails or performs poorly).

																																										0				T000009152		3		Strength		Minor		BC1		The applicants’ Project Management Plan appears to be fully integrated with financial and business systems.

																																										0				T000009152		3		Strength		Minor		GS1		Success: The Application demonstrates that the Applicant is likely to successfully complete project scope on schedule/budget, assuming the scaleup of their technology from pilot can be achieved, and assuming the team can muster the necessary contruction management and operations capabilities.

																																										0				T000009152		3		Strength		Minor		JC1		The application clearly demonstrates the knowledge of and a plan to address all environmental, health and safety, permitting, and compliance concerns. The site is already permitted.

																																										0				T000009152		3		Strength		Minor		JC1		The application demonstrates through the required documents that the applicant is likely to successfully complete the project scope within the total project budget and on schedule. But, I'm not sure the process will work.

																																										0				T000009152		3		Weakness		Minor		BC1		The applicants identify some risks, particularly the need for on-site larger-scale continuous pilot testing. However, little information or analysis is provided on market risks associated with the sale lignin and single cell protein which account for over 20% of revenue or feedstock acquisition (supply and costs) risks.

																																										0				T000009152		3		Weakness		Minor		BC1		The applicants describes only one gate in the Stage Gate section of the Management Plan. This gate is an on-site larger 3 stage pilot test in continuous mode of the licensed technology from BPI. BPI is reported as demonstrating their technologies in batch mode at the laboratory and at small pilot scale in Indiana. The applicant does not describe the metrics required to pass this gate. An economic/engineering parameter sensitivity analysis is required. In addition, the documents do make it clear how full-scale site construction timing overlaps/follows with the on-site pilot testing.

																																										0				T000009152		3		Weakness		Minor		GS1		Stage Gates: A Stage Gate method is not adequately described. Rather, Applicant refers to Success Factors in the Project Execution Plan  - - yet they are insufficiently quantitative.

																																										0				T000009152		3		Weakness		Minor		JC1		The application does not clearly identify and consider risks and the use of effective risk management and change control for the proposed project. Yeast is a big part of it, and no market.

																																										0				T000009152		3		Weakness		Minor		JC1		The Project Management Plan does not appear to be fully integrated with financial and business systems.

																																										0				T000009152		3		Weakness		Minor		JC1		A Stage Gate method is not adequately described or coordinated with a resource loaded schedule. I don't have a lot of confidence in the Hot Sacch process.

																																										0				T000009349		1		Strength		Significant		JS1		use of technology developed by Dr. Ben Wen of United Environment and Energy, LLC

																																										0				T000009349		1		Strength		Significant		JS1		very good and thorough plan presented

																																										0				T000009349		1		Strength		Significant		JS1		plan consists of involvement of four very good contractural arrangements in United Environment & Energy with Dr. Wen, Argonne National Labs through DOE, Southern Illinois Univ at Carbondale and Univ. of Florida

																																										0				T000009349		1		Strength		Significant		JS1		well described in proposal

																																										0				T000009349		1		Strength		Significant		JS1		technology very innovative

																																										0				T000009349		1		Strength		Significant		JS1		outstanding resources and well planned coordination

																																										0				T000009349		1		Strength		Significant		JS1		same comment a previous above

																																										0				T000009349		1		Strength		Significant		JS1		plan based on already developed technologies

																																										0				T000009349		1		Strength		minor		JB1		The scope, schedule and budget are clearly defined.

																																										0				T000009349		1		Strength		minor		JB1		The applicants have the resources and core competencies.

																																										0				T000009349		1		Strength		minor		JB1		The project has a  research and development plan.

																																										0				T000009349		1		Strength		minor		JB1		The applicants have described a plan to complete the scope of work by 2015.

																																										0				T000009349		1		Weakness		Significant		JB1		Feedstock is not currently in widespread production.

																																										0				T000009349		1		Weakness		Significant		JB1		Limited preliminary research on the proprietary algae strain (SR21).
Limited preliminary research growth on feedstock for oil production being fed glycerin and other cellulosic materials.

																																										0				T000009349		1		Weakness		Significant		JB1		It is not clear that the applicant has all of the rights associated with the individual components.

																																										0				T000009349		1		Weakness		Significant		JB1		The individual components each have their own challenges and do not at this time appear to make for a demonstrable integrated plant.

																																										0				T000009349		1		Weakness		minor		JB1		Mostly technologies developed elsewhere (jotropha, algae, AFEX pretreatment)

																																										0				T000009349		2		Strength		Significant		JS1		commercialization comes off as a big motivation

																																										0				T000009349		2		Strength		Significant		JS1		strength in subcontractors; PI's strength appears to be in PM and coordination

																																										0				T000009349		2		Strength		Significant		JS1		subcontractors have demonstrated operations

																																										0				T000009349		2		Strength		Significant		JS1		coordination plans include a quality engineering design firm which will help insure quality construction

																																										0				T000009349		2		Strength		Significant		JS1		80% GHG reduction analysis included

																																										0				T000009349		2		Strength		Significant		JS1		petroleum displacement analysis included

																																										0				T000009349		2		Strength		Significant		JS1		same comment as two previous above

																																										0				T000009349		2		Strength		Significant		JS1		presented in a positive manner that promotes confidence

																																										0				T000009349		2		Strength		minor		JB1		The plan for commercialization justifies the goals and objectives detailed in the FOA.

																																										0				T000009349		2		Strength		minor		JB1		The applicant has formed several preliminary partnerships.

																																										0				T000009349		2		Strength		minor		JB1		The applicant states the the primary product will lead to a 84% reduction in green house gas emissions.

																																										0				T000009349		2		Strength		minor		JB1		The applicant presents a credible petroleum displacement analysis.

																																										0				T000009349		2		Strength		minor		JB1		The applicant provides a life cycle analysis.

																																										0				T000009349		2		Strength		minor		JB1		The goals and objectives are well articulated, but several challenges remain for integrated the different technology platforms.

																																										0				T000009349		2		Strength		minor		JB1		The applicant clearly describes the value proposition.

																																										0				T000009349		2		Strength		Minor		JS1		commercialization ability of subcontractors uncertain

																																										0				T000009349		2		Weakness		Significant		JB1		The applicants have limited experience in scale up and commercialization of new technologies.

																																										0				T000009349		2		Weakness		Significant		JB1		The applicants have limited experience in plant ownerships and other aspects of biodesiel production.

																																										0				T000009349		2		Weakness		Significant		JB1		The applicants has limited experience in biodesiel production.

																																										0				T000009349		3		Strength		Significant		JS1		same comment as above as related to abililty to complete the project as planned

																																										0				T000009349		3		Strength		Significant		JS1		good management plan overall.  Well thought out.

																																										0				T000009349		3		Strength		Significant		JS1		environmental, safety, and health permitting accomplished through subcontractors

																																										0				T000009349		3		Strength		Significant		JS1		same comment as above as related to ability to fulfill financial and business requirements

																																										0				T000009349		3		Strength		Significant		JS1		risk management considered

																																										0				T000009349		3		Strength		minor		JB1		The applicant has a detailed project management plan.

																																										0				T000009349		3		Strength		minor		JB1		The project management plan is integrated with business systems.

																																										0				T000009349		3		Strength		minor		JB1		The applicant demonstrates a knowledge of environmental, health and safety, permitting, and compliance concerns.

																																										0				T000009349		3		Strength		minor		JB1		The applicants have provided go/no-go decision points.

																																										0				T000009349		3		Weakness		Significant		JB1		The applicants does not appear fully aware of the risks and challenges facing each of the individual technologies.
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								Recovery Act - Demonstration of Integrated Biorefinery Operations						Topic/Panel:		5

								Merit Review Individual Ratings and Strengths and Weaknesses						Description:		Topic Area 5		id

																		Topic

												*Note, if the ID ends with "_P", you have
            already worked on this application.  "F" 
            means you have finished reviewing.

				Select the application to review:

						0				Applicant:		0

										Title:		0





Ranking

		

		This sheet shows your relative ranking of applications by score.

		To change the score, go to the application's worksheet and change the ratings for each criterion.

								# of Strengths				# of Weaknesses

		Application ID		Applicant		Title		Major		Minor		Major		Minor		Score		Initial Score		Criterion 1 Score		Criterion 2 Score		Criterion 3 Score

		EMAIL_SAN FRAN		San Francisco Public Utilities Commission		Waste Multi-Feedstock Collection, Biodiesel Production and Fleet Integration		8		5		8		7		660		652		210		210		240

		28860		Denali Bio-Diesel, Inc.		Integrated Biorefinery using Dish Waste Feedstock		3		1		15		3		460		578		140		140		180

		T000008238		Cool Clean Technologies		Ag to Algae Integrated Biorefinery		13		3		8		6		730		708		280		210		240



&L&F; Pre-Application No.: &A&R&P



Ranking

		



Score (out of 1000)

Application Scores



EMAIL_SAN FRAN

		



Score (out of 1000)

Application Scores



28860

		Topic 5:		Topic Area 5

		Application No.:		EMAIL_SAN FRAN		Applicant:		San Francisco Public Utilities Commission

		Project Title:		Waste Multi-Feedstock Collection, Biodiesel Production and Fleet Integration

		5		-				8		5		8		7				Score  (out of 1000)

		Criterion No.		Criterion Title		Weight		# of Strengths				# of Weaknesses				Consensus Rating (0-10)		Initial:		652

								Major		Minor		Major		Minor				Consensus		660

		1		The application demonstrates the technical merit and rationale for the proposed project.		35%		4		1		4		4		6		2.10		EMAIL_SAN FRAN		100		6.3333333333		2.2166666667

		2		The applicant demonstrates credible economics and competitive advantages that justify the costs of research, development and demonstration of the proposed integrated biorefinery technology in order to proceed to commercial scale		35%		1		3		3		3		6		2.10		EMAIL_SAN FRAN		200		6		2.1

		3		The application demonstrates knowledge and experience in project management techniques, methods, and practices and describes how the applicant will use them to successfully manage the project proposed for this FOA.		30%		3		1		1		0		8		2.40		EMAIL_SAN FRAN		300		7.3333333333		2.2
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		General Comments

		Reviewer		Comment																Comment For

				Double scale up issue. Project proposes multiple steps in this development process. The review team understands that the FOA only provides for one step. We recommened that the pilot plant and its implementation should be considered the scope of the project. Funds should be provided for this pilot scale work only.																SelectingOfficial

		Criteria		1 - The application demonstrates the technical merit and rationale for the proposed project.														Weight:		35%

		Initials		Reviewer		Score

		BR1		Bill Rooney_week 1		6		0

		KR2		Ken Robinson_week 1		8		0

		TH1		Thomas Hanley_week 1		5		0

								0

								0

								0

								0

								0

								0

								0

								0

								0

								0

								0

								0

								0								Consensus Rating:				6

				Average:		6.33				Initial Average:				6.3333333333

		Strengths								Weaknesses

		Level		Comment				Reviewer		Level		Comment								Reviewer

		Significant		The proposal makes excellent use of available feedstock while at the same time minimizing disposal and infrastructure maintenance.				BR1		Minor		The reveiwers find it unconvincing that someone will come forward as an algal supplier for a full 40% of the capacity of this plant simply because there is $600K to research the topic.								BR1

										Significant		The proposal delineates multiple steps in the process, multiple scale ups. The reviewers feel the technical challenges neecessitate that the first step be an yellow grease waste-based facility. Only after that system is proven should the project scale up further. It is not clear that that type of project would need DOE funding simply to identify and proove this feedstock.

		Significant		The process flow sheet seems to make good sense, depicts the whole process, and allows the process to be understood. The process flow sheet could have been less detailed focusing on a simple flow sheet with the major equipment given first followed by the more detailed Process and Instrumentation Diagram (PID). The proposal indicates that BGB has been running this operation in their East Coast facility, indicating that the process works and all of the streams have been accounted for.				KR2		Minor		The proposed process is not novel.  In addition, the proposed process has not been shown to perform on most of the proposed feedstocks.  It is uncertain if the BGB process would be optimum for the range of feedstocks under consideration.								TH1

		Significant		The esterification technology, supplied by Black Gold Biodiesel, is reasonably unique and is very well suited for the conversion of brown grease and yellow grease to biodiesel. The aspect of water limiting the conversion level of the esterification reaction has been taken into account and water is removed sequentially as it is formed so that high conversion levels of Free Fatty Acid can be achieved to Fatty Acid Methyl Ester (FAME).				KR2

		Significant		Full integration of all major unit operations will likely be achieved. Though the current design includes a furnace around all of the esterfication reactors is questionable, and would make the reviewers more confident if it was something closer to what would be practiced commercially.				KR2		Significant		No plan for continuing R&D was presented.  It appears from the proposal that SFPUC personnel would operate the pilot facility and any future larger scale operation.  However, the current SFPUC personnel appear to lack the necessary qualifications to perform continuing R&D on any future installation.								TH1

		Minor		Proposal includes an intent to transition to algae as a future process.

										Significant		The availablility of feedstock for the pilot facility and the production facility has not been determined.  The proposal includes a proposed study to determine the availability and location of potential feedstocks.  Without a reliable estimate of the potential feedstocks and some estimate of their cost, it appears premature to proposal a pilot facility.								TH1

										Significant		No process data was presented.  While a BGB process flow diagram and a description of the process equipment was supplied, the yields, conversions and efficiencies from past testing were absent. Additionally, the BGB process is not novel.								TH1

										Minor		The reveiwers question the benefit of scaling from 300 to only 500. To better support the likelihood of success at the larger scales, there should be a larger intermediate scale up before jumping up to 5 million.								BR1

										Minor		Based on the information provided, it is not possible to do an elemental balance on the process since the feedstock properties and final product properties are not well defined. No ultimate analysis is provided for the greases such as you might have access to in an equivalent coal-to-liquids process.								KR2

		Criteria		2 - The applicant demonstrates credible economics and competitive advantages that justify the costs of research, development and demonstration of the proposed integrated biorefinery technology in order to proceed to commercial scale														Weight:		35%

		Initials		Reviewer		Score

		BR1		Bill Rooney_week 1		5		0

		KR2		Ken Robinson_week 1		8		0

		TH1		Thomas Hanley_week 1		5		0

								0

								0

								0

								0

								0

								0

								0

								0

								0

								0

								0

								0

								0								Consensus Rating:				6

				Average:		6.00				Initial Average:				6

		Strengths								Weaknesses

		Level		Comment				Reviewer		Level		Comment								Reviewer

		Significant		The goals and objectives will likely lead to commercialization in San Francisco and due to their technology sharing it is likely that it could expand to other major cities as well.				KR2		Significant		The proposed team lacks the core competencies needed to perform this work.  Specifically, the team lacks expertise in the areas of process engineering (process scale-up and pilot plant operation) with no experience in biofuels production.  The proposal lacks the core competencies necessary to cover the commercialization and deployment aspects.  The proposal states "SFPUC sees no huge barriers in scaling up the facility to 5 million gallons per year".  Projects of this nature are notoriously difficult to scale-up and require personnel, budget and appropriate processes to achieve cost-efficient larger scale operation - and the personell is not clearly demonstrated.								TH1

		Minor		The project economics look credible and make sense. They will be making a small profit while at the same time making the air quality better in the San Francisco Bay area through the use of B100. The estimated pricing of biodiesel at $3.25 per gallon is questionable in terms of economic success as petroleum diesel is far less than that and has higher energy content. Still, the project makes a little money and serves the needs of the community quite well.				KR2		Significant		The commercialization and deployment of the proposed technology is unlikely.  The potential impact of the biofuel produced from this process has not been assessed.								TH1

		Minor		Applicant presents a credible petroleum displacement analysis.				KR2		Minor		The proposal assumes that the waste fats/oils used will continue to be freely available.  That is not likely to in a situation where the process succeeds. Competition and the recognition that this feedstock has a value will require that the feedstock be paid for eventually.								BR1

		Minor		The scale of operation is relatively small and will help the city of San Francisco in a major way even if it does not put a big dent in the overall energy picture. Still, this is a trail blazing effort that could catch on country wide so that most major cities could adopt this unique way to handle greases, to put less stress on the waster water treatment and garbage disposal operations, while converting the waste grease to biodiesel.				KR2		Minor		The role of BGB in the proposal is not clear.  It appears that BGB would build a pilot facility and turn that facility over to operation by SFPUC personnel but the details on this have not been provided.								TH1

										Minor		The collection infrastructure for brown grease is a questionable aspect. The method and volume of collection of brown grease is currently unknown but the study that would be required to determine this amount and cost should be outside of the scope of this proposal.								KR2

										Significant		Proposal does not include a well-supported plan for transition to algae.

		Criteria		3 - The application demonstrates knowledge and experience in project management techniques, methods, and practices and describes how the applicant will use them to successfully manage the project proposed for this FOA.														Weight:		30%

		Initials		Reviewer		Score

		BR1		Bill Rooney_week 1		7		0

		KR2		Ken Robinson_week 1		9		0

		TH1		Thomas Hanley_week 1		6		0

								0

								0

								0

								0

								0

								0

								0

								0

								0

								0

								0

								0

								0								Consensus Rating:				8

				Average:		7.33				Initial Average:				7.3333333333

		Strengths								Weaknesses

		Level		Comment				Reviewer		Level		Comment								Reviewer

		Significant		The applicant demonstrates identifcation and consideration of risk and the use of effective risk management.				KR2		Significant		The Stage Gate planning process is incomplete.  The process typically lists generic tasks and doesn't specify specific process of product goals in completing the process.								TH1

		Significant		The mangement team is outstanding and the credentials of all involved quite impressive. With a mix of these top people, the reviewers have little doubt that the project will be handled well and executed with no major problems. They have all been previously involved in major projects on waste water treatment and know how to coordinate contractors and labor/construction issues.				KR2

		Significant		SFPUC appears to have the knowledge to address all environmental, health, permitting and compliance concerns.				TH1

		Minor		Having dealt with waste water treatment plants, permitting, and compliance issues, the applicant will be able to handle any of these issues on an ongoing, day-to-day basis.				KR2



&L&F; Pre-Application No.: &A&R&P



T000008238

		Topic 5:		Topic Area 5

		Application No.:		28860		Applicant:		Denali Bio-Diesel, Inc.

		Project Title:		Integrated Biorefinery using Dish Waste Feedstock

		5		-				3		1		15		3				Score  (out of 1000)

		Criterion No.		Criterion Title		Weight		# of Strengths				# of Weaknesses				Consensus Rating (0-10)		Initial:		578

								Major		Minor		Major		Minor				Consensus		460

		1		The application demonstrates the technical merit and rationale for the proposed project.		35%		2		1		8		2		4		1.40		28860		100		6		2.1

		2		The applicant demonstrates credible economics and competitive advantages

that justify the costs of research, development and demonstration of the proposed integrated biorefinery technology in order to proceed to commercial scale		35%		0		0		6		1		4		1.40		28860		200		5.6666666667		1.9833333333

		3		The application demonstrates knowledge and experience in project management techniques, methods, and practices and describes how the applicant will use them to successfully manage the project proposed for this FOA.		30%		1		0		1		0		6		1.80		28860		300		5.6666666667		1.7
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		General Comments

		Reviewer		Comment																Comment For

		KR2		The reviewers would be more favorable disposed if the process could show greater uptime (near 80%) in their operation.																Applicant

		TH1		Applicant needs to take a smaller step in scale up.  If their products can be handled at that scale, then it will be more worthy of investment.																Applicant

		Criteria		1 - The application demonstrates the technical merit and rationale for the proposed project.														Weight:		35%

		Initials		Reviewer		Score

		BR1		Bill Rooney_week 1		7		0

		KR2		Ken Robinson_week 1		5		0

		TH1		Thomas Hanley_week 1		6		0

								0

								0

								0

								0

								0

								0

								0

								0

								0

								0

								0

								0

								0								Consensus Rating:				4

				Average:		6.00				Initial Average:				6

		Strengths								Weaknesses

		Level		Comment				Reviewer		Level		Comment								Reviewer

		Significant		Excellent use of available feedstock while at the same time minimizing disposal and infrastructure maintenance.				BR1		Significant		Even if this system is successful, the extension of this production system is likely limited to only a few other areas.  It cannot be widely adopted as there is simply not enough feedstock - there is a finite amount of collectable fish waste in any concentration.								BR1

		Significant		The existing facility provides initial process data that can be used in both scale-up and process certification.				TH1		Significant		The application does not clearly demonstrate that the project team has the core competencies to cover commercialization and deployment aspects including process engineering and scale-up experience. Since this process is a chemical process, the absence of any participation by a chemical engineer is serious. It seems that Danali could make huge gains if they added a chemical engineer to their staff to make sure the process flow made sense and to be sure the material balances would close and not be out of balance. Input = Output is the key premise and all streams and atoms must be accounted for to be assured you are not venting something in the air or burying it in a waste water stream. They do have a PHD chemist from MIT as a scientific advisor, and though that is some help chemists are not trained in process design or how to make a batch experiment in the lab scale up to a continuous reactor - so the problem of lab scale to pilot or commercial scale is still in the realm of the chemical engineer.

		Minor		Proposal includes an intent to transition to algae as a future process.

										Significant		The material balances provided are lacking. An analysis of each type fish waste would be helpful to get an idea of their elemental compositions in terms of C, H, S, N, and O. Then it would be possible to do a carbon balance, etc on the process and not just mass of the overall process. Where all the elements are going is a big question and it is not possible to figure that out based on the information provided so far. For example if there were a coal-to-liquid process, the ultimate analysis and proximate analysis of the coal feedstock would be needed, and from that the materials balance could be tracked in a rigorous manner.								KR2

										Significant		The disposal of the fish waste solids and the waste water seems to be ill defined as it is going to a fertilizer plant but still the waste water needs to be treated as it will be smelly and will need to be adequately treated so it can be disposed of. Waste water treatment is an important part of the plant, and it seems to have been given very little attention. There is potential for trouble with local authorities if the noxious waste water is, for example, stored in ponds if their is no provision to treat it.								KR2

										Significant		The R&D plan for the facility is not presented.  In addition, the proposal didn't identify the personnel that would perform the continuing R&D activities.  As this facility is planning on qualifying additional feedstocks and producing a consistent biofuel product, continuing R&D will be required to perform process adjustments due to changing feed or operating conditions.								TH1

										Significant		No process data was provided.  The yields, conversions and efficiencies from past testing were absent.								TH1

										Significant		No equipment size data was provided.  As a scale-up calculation will be required to design the new facility, current and projected size will be required for both a process and economic analysis.								TH1

										Minor		The proposed project is not considered to be a novel   technology, or technology application.								KR2

										Minor		The description of the reactor for the esterification reaction was quite vague, calling it a continuous batch reactor. Since this reviewer specializes in reactor and reaction engineering, this description is appalling, There are basically three types of chemical reactor categories, batch, continuous stirred tank reactor (CSTR) and plug flow. It can be assumed that the reactor is a CSTR for the Denali process but it is not clear. How is the reactor mixed, how intense is the mixing, what about heat release and temperature control, is it possible to strip the water out as it is formed by sparging gas into the bottom, etc.? This information is not provided.								KR2

										Significant		The process chemistry for the esterifcation process seems to be totally ignored in terms of discussion. The esterification of free fatty acids with methanol makes fatty acid methyl ester (FAME) and water. Water is produced in all esterification reactions of an acid with an alcohol and limits the conversion due to thermodynamic equilibrium constraints. To overcome the negative effect of water on conversion, many times the water is removed as it is formed in a reactive distillation process in which the esterification reaction and distillation occur simultaneously with water boiled overhead as it is made so it will not limit the equilibrium conversion.								KR2

		Criteria		2 - The applicant demonstrates credible economics and competitive advantages

that justify the costs of research, development and demonstration of the proposed integrated biorefinery technology in order to proceed to commercial scale														Weight:		35%

		Initials		Reviewer		Score

		BR1		Bill Rooney_week 1		6		0

		KR2		Ken Robinson_week 1		4		0

		TH1		Thomas Hanley_week 1		7		0

								0

								0

								0

								0

								0

								0

								0

								0

								0

								0

								0

								0

								0								Consensus Rating:				4

				Average:		5.67				Initial Average:				5.6666666667

		Strengths								Weaknesses

		Level		Comment				Reviewer		Level		Comment								Reviewer

										Significant		The concept of running the fish waste plant during fishing season (April-Oct) is troublesome. It does not seem likely that the applicant can realistically handle this situation with management sitting on their hands during the winter months, trying to occupy themselves and worst of all, the installed capital equipment sitting idle until the next fishing season arrives. Some way must be devised to run this plant year round. Perhaps it needs to be on a barge, so it could be towed down to the lower 48 and used for fish wastes that are produced in California, Oregon, and Washington which is not as seasonal as Alaska. In short,  shutting the plant down for 7 months of the year makes this proposal difficult competitively.								KR2

										Significant		The idea of setting up a Glycerol Reutilization Laboratory with nearby universities to devise new cutting edge technology for converting glycerol to ethanol seems to be stretching the limits in terms of risk and the reviewers do not recommend it. This program is more likely to succeed if it implements off-the-shelf or recently developed technologies instead of starting research on new concepts. Although Rice University may have identified a strain of E. coli that will convert glycerol to ethanol, this is really early stage work and quite inappropriate for studying in the proposed lab. The lab work should be entirely focused on technical support of the manufacturing operation and characterizing feedstock and product so that operations can be adjusted as feedstocks change so that the biodiesel meets specifications and can be used in diesel fuel vehicles.								KR2

										Significant		The proposal lacks the core competencies to cover all commercialization and deployment aspects including process engineering, scale-up experience and feedstock analysis.  No partnerships appear to be in place to produce this needed aspect of the proposal.								TH1

										Significant		The proposal indicates that multiple feedstocks will be sought.  However, there is no plan in place to evaluate the effect of feedstock variation.  Changes in feedstock invariably reduce overall production rates unless appropriate process engineering data is developed and analyzed and appropriate solutions are employed with respect to process performance.								TH1

										Significant		The plan for commercialization and deployment is incomplete, lacking the data needed to evaluate both the technical and economic feasibility of the operation.								TH1

										Minor		The discussion on how much the entire fish wastes could contribute to supplying the diesel market had a large error. First of all, the US roughly uses 20 million barrels of oil per day to run our country. Of that 20 million, about 4 million is in the category of #2 distillate which is either furnace oil or diesel, pretty much the same with the exception of sulfur content. Most diesel is not ultra low sulfur (less than 15 ppm sulfur). Converting all of the fish waste to diesel would amount to 55,446 BPD which is about 1.38 % of the total diesel production, not 30% as claimed in the proposal.								KR2

										Significant		Proposal does not include a well-supported plan for transition to algae.

		Criteria		3 - The application demonstrates knowledge and experience in project management techniques, methods, and practices and describes how the applicant will use them to successfully manage the project proposed for this FOA.														Weight:		30%

		Initials		Reviewer		Score

		BR1		Bill Rooney_week 1		5		0

		KR2		Ken Robinson_week 1		6		0

		TH1		Thomas Hanley_week 1		6		0

								0

								0

								0

								0

								0

								0

								0

								0

								0

								0

								0

								0

								0								Consensus Rating:				6

				Average:		5.67				Initial Average:				5.6666666667

		Strengths								Weaknesses

		Level		Comment				Reviewer		Level		Comment								Reviewer

		Significant		The applicant seems to be well versed in management techniques and could carry out this aspect of the project quite well. It seems that most of the management experience was in the aircraft and associated industries but this can easily transfer over as the CEO of a major US auto company was previously in the aircraft industry and is doing a superb job.				KR2		Significant		The Stage Gate planning process is incomplete.  The process typically lists generic tasks and doesn't specify process or product goals in completing the process.  Further definition of the goals of the planning and quantitative analysis of progress will be required in several areas of the planning process.								TH1



&L&F; Pre-Application No.: &A&R&P



		Topic 5:		Topic Area 5

		Application No.:		T000008238		Applicant:		Cool Clean Technologies

		Project Title:		Ag to Algae Integrated Biorefinery

		5		-				13		3		8		6				Score  (out of 1000)

		Criterion No.		Criterion Title		Weight		# of Strengths				# of Weaknesses				Consensus Rating (0-10)		Initial:		708

								Major		Minor		Major		Minor				Consensus		730

		1		The application demonstrates the technical merit and rationale for the proposed project.		35%		5		2		3		2		8		2.80		T000008238		100		7		2.45

		2		The applicant demonstrates credible economics and competitive advantages that justify the costs of research, development and demonstration of the proposed integrated biorefinery technology in order to proceed to commercial scale		35%		3		0		5		2		6		2.10		T000008238		200		6.6666666667		2.3333333333

		3		The application demonstrates knowledge and experience in project management techniques, methods, and practices and describes how the applicant will use them to successfully manage the project proposed for this FOA.		30%		5		1		0		2		8		2.40		T000008238		300		7.6666666667		2.3
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																		0.00		0

		General Comments

		Reviewer		Comment																Comment For

		BR1		While the scale up potential of a renewable feedstock such as camelina and the potential to use new technology to make biodiesel production more efficient are both strengths, there are serious flaws in assumptions in feedstock supply based on crop production assumption without any documentation of the feasibility of production, not to mention the economics. The technical aspects are strong, but the feedstock portion is less reliable.																Applicant

		Criteria		1 - The application demonstrates the technical merit and rationale for the proposed project.														Weight:		35%

		Initials		Reviewer		Score

		BR1		Bill Rooney_week 1		6		0

		KR2		Ken Robinson_week 1		6		0

		TH1		Thomas Hanley_week 1		9		0

								0

								0

								0

								0

								0

								0

								0

								0

								0

								0

								0

								0

								0								Consensus Rating:				8

				Average:		7.00				Initial Average:				7

		Strengths								Weaknesses

		Level		Comment				Reviewer		Level		Comment								Reviewer

		Significant		The aspect of recovering more oil from the oil seeds using supercritical extraction seems to be a very attractive feature. Once you have gone to the trouble of growing the crop and harvesting it, it makes good sense to capture as much oil as possible from the seeds before they are sold as animal feed. Also the aspect of using CO2 as the extraction agent assures us that the byproduct pressed meal can be used as animal feed, compared to using hexane.				KR2		Significant		The material balance and energy balance are hard to follow as the elemental composition of both the seed oil and the FAME product are not given. It is important to do both an elemental and total material balance on a process to be sure that everything is accounted for and no waste streams are ignored.								KR2

		Significant		Data from the two established technologies are available at both the bench and pilot scale levels.  This data makes it possbile to generate realistic estimates regarding the anticipated yields, conversion and efficiency of the proposed process.				TH1		Significant		The supporting data that is intended to be the springboard for running the pilot plant seems questionable as a foundation because the experiments were done on small scale and leave a large gap between that data and what needs to be done for the pilot plant.								KR2

		Significant		The proposal combines two established technologies to generate an improved process for biofuel production.  The combination of the two technologies will likely produce a process that can compete more favorably with established biofuel-generation processes.				TH1		Significant		Although significant amounts of water are made in the esterifciation process to make FAME, there is no water shown leaving the process. How can that be? Not only is water leaving the process, but it needs to be treated in a waste water treatment facility before it can be discharged to a river, stream, or injected underground.								KR2

		Significant		The proposal will focus on developing multiple feedstocks which should improve the overall economics on the process and allow continuous operation.				TH1		Minor		Proposal seems to lack the presence of a chemical engineer for the chemical process. The chemical engineer could provide information on reactor design - is the esterifcation reactor one of these reactive distillation units with bags of catalyst on the fractionation trays, how will the distillation unit be operated in terms of recycle rate, number of fractionation stages, etc. The project has a consulting chemical engineer but that person is not going to be in place at the plant, this will restrict his ultimate usefulness and make operation more difficult.								KR2

		Significant		The proposed process is novel, combining two established technologies in an attempt to produce a superior process.  The new process offers significant advantages over existing biofuel production methods.  The reduction in glycerol is an important advantage, and the employment of a heterogeneous catalyst (zirconia) looks very attractive. The modification of proven existing technology shortens both the scope of the new process and the time required to accomplish the process development.				TH1		Minor		Since the proposal is headed up by Cool Clean Technologies, a CO2 supercritical extraction firm, the major emphasis is on the extraction process and not much on the esterifcation reaction system. The supercritical extraction is not likely the key element to the process, but that seems to be the focus based on the qualifications and contents of the proposal. Additional considerations are that there is a lot of work that needs to be done to optimize the esterfication reactor, and the oil extraction unit is a batch process (which was not clearly stated) so you are not able to tightly integrate this step into the rest of the process.								KR2

		Minor		Assembled team makes a competent argument for using their patented milling process for more efficient oil extraction and tailor produce feed meal.				BR1

		Minor		Proposal includes an intent to transition to algae as a future process.

		Criteria		2 - The applicant demonstrates credible economics and competitive advantages that justify the costs of research, development and demonstration of the proposed integrated biorefinery technology in order to proceed to commercial scale														Weight:		35%

		Initials		Reviewer		Score

		BR1		Bill Rooney_week 1		4		0

		KR2		Ken Robinson_week 1		7		0

		TH1		Thomas Hanley_week 1		9		0

								0

								0

								0

								0

								0

								0

								0

								0

								0

								0

								0

								0

								0								Consensus Rating:				6

				Average:		6.67				Initial Average:				6.6666666667

		Strengths								Weaknesses

		Level		Comment				Reviewer		Level		Comment								Reviewer

		Significant		The proposal team is highly-qualified and covers all the technologies needed to complete the proposed development.				TH1		Significant		Algae is prominently mentioned as a feedstock, with primary plans to develop a pilot plant stream based on algal oil production.  However, no obvious commercial partners are in place to support this. Based on the information provided it seems unlikely that they can expand this process and the feedstock to a commerical scale.								BR1

		Significant		The plan for commercialization and deployment of this technology is well developed.  The strong biofuel orientation of this project should have impact on biofuel production and this process or a future modification will likely be adopted by other producers.				TH1		Significant		The projected numbers for camelina and pennycress are way out of line with reality.  Furthermore, there is little to no evidence (either cited or present) to support claims of logical fit within an existing corn/soybean rotation. The winter freeze/thaw cycle will prevent planting of feedstock in some areas of the US where the proposal plans to harvest.								BR1

		Significant		The combined experience from the two processes will be invaluable in developing the new process and should be able to attack and solve development challenges.				TH1		Significant		Applicant does not provide a track record of moving from bench scale to a large pilot plant. To be successful, you most often have to have a team of professionals that have done this before and the proposal does not support this experience.								KR2

										Minor		The FAME produced from the specific seed oil in this project needs to be tested in a diesel engine to see how it performs. FAME comes in many flavors and is not just one product. Questions of its boiling range, is it waxy, does it corrode any engine parts, etc. will impact performance.								KR2

										Significant		The reviewer is not convinced that the applicant can persuade farmers to begin planting crops such as camelina and pennycress in place of cash crops such as corn and soybeans. Profit is a big motivator and they are not going to plant these new crops out of the goodness of their heart or simply being part of the green movement. They would plant these crops if they can make more money. The idea of planting in the fall (like how winter wheat is sown) and then harvesting in the spring made some sense as this is growth time not occupied by the more traditional crops, and more innovative ideas like this could increase the viability of carmelina and pennycress.								KR2

										Minor		The bioproduct production is not co-located with targeted production areas for camelina, which are typically in Montana and North Dakota. While that may not be large problem, it does affect transportation costs and potentially the overall project viability.								BR1

										Significant		The aspect of shifting to algae after the seed oil studies strikes this reviewer as "pie in the sky" and not well thought out. How different is algae oil than seed oil? Does the applicant have some quatitiative data to show how it is alike or if different and how different? Does the algae oil  have more sulfur or nitrogen in it and how might that impact the quality of the biodiesel? Proposal does not include a well-supported plan for transition to algae.								KR2

		Criteria		3 - The application demonstrates knowledge and experience in project management techniques, methods, and practices and describes how the applicant will use them to successfully manage the project proposed for this FOA.														Weight:		30%

		Initials		Reviewer		Score

		BR1		Bill Rooney_week 1		6		0

		KR2		Ken Robinson_week 1		8		0

		TH1		Thomas Hanley_week 1		9		0

								0

								0

								0

								0

								0

								0

								0

								0

								0

								0

								0

								0

								0								Consensus Rating:				8

				Average:		7.67				Initial Average:				7.6666666667

		Strengths								Weaknesses

		Level		Comment				Reviewer		Level		Comment								Reviewer

		Significant		The applicant addresses risk and seems able to deal with it but still if the integrated pilot plant does not work, where are the startup experts?				KR2		Minor		Absence of crop production specialist in the team.  The camelina and pennycress are to be supplied, but expertise of specialists in that area is not shown.								BR1

		Significant		Interactions with outside agencies is clearly defined and seems to be a good fit.				KR2		Minor		There are consultants but no specialist is listed for the work involving algae.								BR1

		Significant		A credible life-cycle analysis has been done and demonstrates better than an 89% reduction in green house gas emissions.				KR2

		Significant		The mangement team seems to be quite strong and able to manage this project. They have a well-thought-out project management strategy and have the ability to stay on budget and carry out the project in a timely manner.				KR2

		Significant		The proposal presents a solid technology development plan that identifies areas of needed development and sets both qualitative and quantitative goals that need to be reached as the process development moves forward.				TH1

		Minor		Diverse team to address engineering issues is assembled.				BR1
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Reviewer Instructions for Individual Rating Sheets

These instructions are provided to you to help you use and navigate through the electronic versions of the
technical rating sheets.

The first sheet you'll see in this workbook is titled 'Start'. When you click this tab, you should see your name
listed on the screen. If you do not see your name, call the Merit Review Chairperson for further instructions.

To begin logging your comments, select the application to review by clicking the gray box. Using the pull down
menu, select which application you would like to review (or edit comments/scores you made previously). The
name of the application and the applicant will appear after you've selected from the list. To enter the individual
rating sheet, click the button labeled 'Add/Edit Comments'. This will take you to a new worksheet with the name
of the selected application.

In the individual rating sheet, you'll see two buttons on the top right. The first 'Return to Start Menu' will take you
back to the previous screen. The second 'Enter/Edit Comments' will take you to a different part of the worksheet
where you can add your strengths and weaknesses for the application being reviewed. Click this button.

If you have any general comments about the application (i.e., not tied to a specific evaluation criteria), enter
them in the ‘General Comments’ section. Keep these comments brief and specify if these are comments for the
merit review Chairperson, Selection Official or ones you would like sent to the applicant. An example of this
would be suggestions on writing style that would make the overall application easier to follow.

Enter comments (strengths/weaknesses) for each criterion:

a. Select the relevant criterion using the pull down list under the Criterion menu. In order to view the full
evaluation criteria, click on the "?" symbol. This will open a Microsoft Word document that lists the Merit Review
Criteria. (You may want to print this for reference during your review.).

b. Once you've selected the criteria, select the appropriate comment type (Strength or Weakness) from the Type
drop down box and the level of the strength of weakness (i.e., you're opinion of whether or not this should be
considered a Minor or Significant strength or weakness) from the Level drop down box.

c. Enter your comment. Each strength or weakness must relate to the specific criterion. Try to keep each
comment to one or two short (but complete) sentences. You can enter as many comments as you would like;
however, keeping each individual comment brief will greatly improve the process of reconciling comments from
all reviewers.

d. To enter your next comment, move to the next row and fill in all the cells (criterion, type, level, comment).

e. When you have added all your comments, click 'Spell Check' to check for typos.

f. SAVE your work (do this frequently), and click the 'Return’ button at the top of the page.

Enter rating (0-10) for each criterion:

a. For each criterion, a summary of the number of significant and minor strengths and weaknesses entered is
displayed. This is for your reference to ensure there are adequate comments to support the rating you give
each criterion. The rating score for each criterion should be entered into the light blue cells. For each criterion,
assign a rating based on the technical rating standards (click the "?" symbol to view the Rating Standards). Use
a numeric whole number (no decimals, fractions, or percentages) rating for each criterion. After you enter
ratings for each criterion, the weighted score is calculated.

b. When you have completed reviewing the entire application and have filled in rating scores and strengths and
weaknesses for each criterion, click the 'Return to Start' button.

From the ‘Start’ screen, you can now select another application to review. Note that the applications you have
already reviewed/viewed will have an ‘X’ next to the application name on the pull down list. At any time you can
go back and edit a review by selecting the application. You can also click on the ‘View Rankings’ button to see
a summary of the applications ranked so far.

Save your work again when you've completed your review of all applications (save frequently!!). (note: to save,
simply, click on 'File' from the menu line at the top of the screen. Click on 'Save' or 'Save as' depending on




where you would like to save your work.)
Returning Electronic Files to DOE Designee:

When you have completed sheets for all applications and have saved your comments and ratings, return the file
to the DOE designee via email. His or her specific email address should have been provided to you previously.
If not, contact the point of contact designated in your Merit Review Member letter.

Additional Helpful Hints:

In the Strengths and Weaknesses sections, your comments should have wrapped automatically if they
exceeded the line length. If you notice that a particular line did not wrap, you can set the format to wrap by
doing the following:

a. Click on the line you wish to 'wrap' or expand.

b. Click on 'Format' (located in the menu line at the top of the screen).

¢. When you click on 'Format, a pull-down (or new) menu should appear with 'Cells' as on option. Click on
‘Cells'.

d. When you click on 'Cells', a window (box) should appear on the screen with multiple tabs (file folders) that can
be accessed by clicking on them as well. One tab is labeled 'Alignment’. Click on this tab.

e. When you click this tab, the alignment options should appear in the window. To the lower left side of this
window, you should see various options including "Wrap Text'. Click on this option. When you do, the small
square to the left of the words 'Wrap Text' should appear white with a black check mark in it.

f. Click 'OK' found at the lower right of the open window. Now when you look at the line you intended to expand,
the text should have wrapped and you should be able to view the entire line.

To move between sheets, use the button to return to the start page, or click on the tabs at the bottom of the
screen.

To scroll down a sheet or left and right, simply click on the bars located on the far right hand side of the screen
and at the bottom of the screen.

To delete a previous comment, simply click on the line containing the comment you wish to delete and push the
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From: David Baltensperger

To: David Baltensperger
Subject: Emerging Technologies Bio Energy
Date: Thursday, September 17, 2009 8:36:08 AM

Followup on faculty meeting:

Please share names of potential candidates for the Emerging Technologies (ETF) Bioenergy Position. |
need the individuals name, contact information and a brief description of the reason you are nominating
them (IP, area of speciality). This does not have to be detailed at this stage.

For example: Dr. BioEnergy, President of Emerging bio Products, Research scientist formerly with
University of Somewhere, Currently working with algae startup company that has IP for production of
human pharmaceuticals utilizing algae. Holds several patents on genes controlling lipid production in
algae. 1234 Bio Lane, Outside TX, 311-322-4455.

ddude@algae.net.

Thanks!

David D. Baltensperger

Professor and Head

Soil and Crop Sciences

Texas A&M University

2474 TAMU

College Station, Texas 77843-2474

Phone 979-845-3041
Fax 979-845-0456
Email dbaltensperger@ag.tamu.edu


mailto:dbaltensperger@ag.tamu.edu
mailto:DBaltensperger@ag.tamu.edu

From: John Mullet

To: Bill Rooney

Subject: Energy sorghum hybrid growth study update/question
Date: Saturday, September 12, 2009 10:13:07 AM
Attachments: GCA_09 Fwt_Sept 810 comparison.xlsx

ATT00044.txt

Bill,

We collected the Sept 10 time point on the irrigated energy hybrid
growth study this year. A comparison of total fresh weight per plant
the average per nine plants is attached. As we expected, the

irrigated plots are showing increased biomass accumulation compared to
last year. We will be over 20 dT/acre based on our method of
estimating biomass accumulation per plant/unit area.

Note the large amount of plant to plant variation (—=3X among the 9
plants sampled). We pick 3 random locations and harvest three
adjacent plants, so if one is large and one is small, this is what we
get. | am not exactly sure what causes this variation (differences in
initial seedling vigor, different soil E, different shading, etc.) but

I guess that if overall stands were more uniform yield might increase/
acre?

We talked about comparing our sampling method to results obtained
using your chopper. | think this would be a good idea to provide
greater confidence in the average yields in these plots. While
individual plant sampling provides useful information about variation/
plant, no group that does normal harvesting will believe these numbers
without validation/comparison using a normal harvesting system. |
would expect the numbers to be lower for a silage chopper due to the
fact that when we sample, we avoid gaps in stand density and areas
where plants have lodged, etc..

Our next sampling date is about October 10th and we will do one in
November if the fields allow. However, we can compare yield using

your chopper vs. plant sampling from any time point because our growth/
biomass curves will span the season.

Regards,

John


mailto:jmullet@tamu.edu
mailto:wlr@tamu.edu
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From: Suhas Vyavhare

To: wir@tamu.edu

Subject: Enquiry letter for PhD

Date: Friday, November 06, 2009 8:56:49 AM
Attachments: suhas cv.docx

Dear Dr. Rooney,

I am earning my Master’s degree in Plant, Soil and Environmental Science at West
Texas A&M University in Canyon. | am a graduate research assistant working on
integrated pest management with Dr. Bonnie B. Pendleton. For the research for my
Master’s degree, | am evaluating the stored grain of 26 sorghum genotypes for
resistance to maize weevils.

I desire to earn my Ph.D. in plant breeding, particularly in Sorghum. | am very
interested in the research you do and believe it would be a great opportunity to
work under your guidance. | was wondering if you have an opening for a Ph.D.
student for which I might apply. | should be finished with my Master’s thesis in
summer 2010.

The grade-point average of my Bachelor's degree was 8.3/10 and | am expecting
more than a 3.6 GPA for my Master’s degree. | have skills and experience working
in the field of agriculture for the last eight years that | believe would be an asset in
my Ph.D. under your guidance. | have attached my CV with this email.

Thank you for your time, and | look forward to hearing from you soon.

Regards,

Suhas Vyavhare

Graduate Research Assistant
Department of Agricultural Sciences
West Texas A&M University
Canyon, TX 70016

(806)220-4228

The INTERNET now has a personality. YOURS! See your Yahoo! Homepage.


mailto:suhas.vyavhare@yahoo.com
mailto:wlr@tamu.edu
http://in.rd.yahoo.com/tagline_yyi_1/*http://in.yahoo.com/

CURRICULUM VITAE



Personal information:

Name: Suhas Vyavhare 

Date of birth:    30 July, 1986

Gender:              Male

Marital status:   Single

Nationality:       Indian

Address:            2001, 1st avenue, Apt # 1, Canyon, Texas 79015

Mobile:             806-220-4228

Email Address: suhas.vyavhare@yahoo.com

______________________________________________________________________________



Career Objective:

To pursue PhD. in Plant Breeding and Genetics.

                     



Qualifications and Educational History:



		Year

		Degree/Certificate

		Institution/Board of study

		GPA/%



		2009 – 2010

		MS Plant, Soil, and Environmental Science

		West Texas A&M University, Canyon

		Expected more than 3.6/4



		2004 – 2008

		B.Sc. Agriculture

		College of Agriculture, Pune, India

		8.3/10



		2003 – 2004

		Higher Secondary Certificate (HSC)

		Kolhapur Board, India

		82.67%



		2008

		Graduate Record Examination

		ETS

		1070







Important Course Work Completed:

· Principles of Agronomy, Elements of Genetics, Principles of Plant Breeding, Breeding of Field Crops, Elementary Crop Physiology, Seed Production Technology, Plant Biochemistry, Practical Crop Production, Plant Biotechnology, Global Agriculture and Environment, Agricultural Statistical Analysis I & II.



Computer Skills:

· Maharashtra State Certificate in Information Technology (MSCIT) 

· MS OFFICE 

· Statistical Analysis Software (SAS)

· Statistical Program for Social Sciences (SPSS) 











Experience and Training:

· Presently working as Graduate Research Assistant in Department of Agricultural Sciences at West Texas A&M University.

            Thesis: “Evaluation of the stored sorghum grain of 26 genotypes for resistant to maize                                                                              

             weevils”.

· Successfully completed the training conducted under Agri-clinics and Agri-business Centers Scheme of Government of India.

· Performed the duties as volunteer during the “International Hi-Tech Agro Week” held at the College of Agriculture, Pune India from 17-21 November 2007.

· Rural Agricultural Work Experience Program (RAWEP; June 2007 to October 2007) 

 

Professional Affiliations and Leadership Activities:

· American Society of Agronomy, Crop Science Society of America and Soil Science Society of America

· Completed a period of two years (2005-2007) as volunteer of National Service Scheme (NSS) sponsored by Govt. of India.

· Active member of Rotary club of Canyon

· Leadership Board Member, West Texas A&M University, Canyon, Texas



Declaration:

I hereby declare that all the particulars furnished above are true and correct to the best of my knowledge.



Date:  November 06, 2009



References:



Dr. Bonnie B. Pendleton, Ph.D.

Associate Professor of IPM-Entomology

Editor of Southwestern Entomologist

Department of Agricultural Sciences

P.O. Box 60998

West Texas A&M University

Canyon, TX 79016-0001

E-mail:  bpendleton@wtamu.edu

Phone:  806-651-2554; FAX:  806-651-2938

		

		



		

		



		

		



		

		



		

		







Dr. B.A. Stewart 

Director and Distinguished Professor

Dryland Agriculture Institute

West Texas A&M University

WTAMU Box 60278, 2403 Russell Long Blvd.

Canyon, TX 70016

E-mail: bestewart@mail.wtamu.edu 

Phone: 806-651-2299     
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From: American Airlines@aa.com

To: WLR@TAMU.EDU

Subject: E-Ticket Confirmation-KGPIVQ 180CT
Date: Monday, September 28, 2009 8:40:58 AM

==

EDate of Issue: 28SEP09

William Lloyd Rooney:

Thank you for choosing American Airlines / American Eagle, a member of the oneworld™
Alliance. Below are your itinerary and receipt for the ticket(s) purchased. Please print
and retain this document for use throughout your trip.

Record Locator: KGPIVQ

You may check in and obtain your boarding pass for U.S. domestic electronic tickets
within 24 hours of your flight time online at AA.com by using www.aa.com/checkin or at a
Self-Service Check-In machine at the airport. Check-in options may be found at
www.aa.com/options. For information regarding American Airlines checked baggage
policies, please visit www.aa.com/baggageinfo. For faster check-in at the airport,
scan the barcode at any AA Self-Service machine.

-2

Effective June 1, American Airlines transitioned to cashless cabins on flights within the
continental United States and on flights to and from Hawaii, Alaska, and Canada. Forin-
flight purchases, we will accept American Express® Cards and other major credit or debit
cards only. American Eagle and American Connection flights will continue to accept cash
only. Please visit www.aa.com/cashless.

You must present a government-issue photo ID and either your boarding pass or a
priority verification card at the security screening checkpoint. —

Record Locator: KGPIVQ &

[2]
. Flight Departing Arriving Booking
Carrier - - - -
Number City Date & Time City Time Code
COLLEGE SUN 180CT DALLAS FT .
E 3387 STATION 3:55 PM WORTH 4:50 PM G
American Airlines | OPERATED BY AMERICAN EAGLE
William Rooney FF#: 75YJ910 Economy Seat 16B Food For Purchase
DALLAS FT SUN 180CT .
. E N 2473 WORTH 7:05 PM LOS ANGELES 8:25 PM G
American Airlines William Rooney FF#: 75YJ910 Economy Seat 34C Food For Purchase
6121 LOS ANGELES SUN. 180CT HONG KONG 5:25 AM H
B 11:50 PM
= OPERATED BY CATHAY PACIFIC AIRWAYS
American Airlines | cHECK-IN WITH OPERATING CARRIER



mailto:notify@aa.globalnotifications.com
mailto:WLR@TAMU.EDU
http://www.aa.com/checkin
http://www.aa.com/options
http://www.aa.com/baggageinfo
http://www.aa.com/cashless
http://ach1.aavacations.com/hotel?src=AATD3H&SearchType=airport&CityAirport=CGK&NumAdults=2&CheckinMonth=10&CheckinDay=20&CheckoutMonth=10&CheckoutDay=30&StartSearch=true
http://ach1.aavacations.com/car?src=AATD2C&CityAirport=CGK&DropoffCityAirport=CGK&PickupMonth=10&PickupDay=20&PickupHour=13&DropoffMonth=10&DropoffDay=30&DropoffHour=12&AirlineCode=AA&FlightNumber=6109&StartSearch=true
http://www.etravelprotection.com/servlet/WASCPure?accam=F030356&csid=E11
http://ach1.aavacations.com/car?src=EDTSAD&CityAirport=CGK&DropoffCityAirport=CGK&PickupMonth=10&PickupDay=20&PickupHour=13&DropoffMonth=10&DropoffDay=30&DropoffHour=12&AirlineCode=AA&FlightNumber=6109&vendorCode=AL&cdpNum=7014866&StartSearch=true
https://buy.points.com/AAdvantage/index_buy.jsp?CAMPAIGNCODE=AAeTDSNextTripBuy09&c=AAeTDSNextTripBuy09
http://ach1.aavacations.com/hotel?src=AATD1H&SearchType=airport&CityAirport=CGK&NumAdults=2&CheckinMonth=10&CheckinDay=20&CheckoutMonth=10&CheckoutDay=30&StartSearch=true
http://citi.bridgetrack.com/usc/_spredir.htm?BTData=C0210737660617459524D46B9BEBFACA09E978493FEFDF3ECEAC5C2D6BD263F5&BT_TRF=643602

William Rooney FF#: 75YJ910 Economy Seat 0 Refrshmnt/Comp/Bre
6109 HONG KONG TL;I_EZ(Z)OE'\;:T JAKARTA CGK 1:05 PM H
) E—' o OPERATED BY CATHAY PACIFIC AIRWAYS
American Airlines | cHECK-IN WITH OPERATING CARRIER
William Rooney FF#: 75YJ910 Economy Seat 0 Breakfast
6104 JAKARTA CGK FF;_IS:BOSﬁT HONG KONG 8:30 PM H
. E—' o OPERATED BY CATHAY PACIFIC AIRWAYS
American Airlines | cHECK-IN WITH OPERATING CARRIER
William Rooney FF#: 75YJ910 Economy Seat 0 Dinner
6120 HONG KONG FRI_3OOCT LOS ANGELES 9:15 PM H
E 11:45 PM
= OPERATED BY CATHAY PACIFIC AIRWAYS
American Airlines | cHECK-IN WITH OPERATING CARRIER
William Rooney FF#: 75YJ910 Economy Seat 0 Dinner/Breakfast
SAT 310CT DALLAS FT .

. E y 2400 LOS ANGELES 12:30 AM WORTH 5:20 AM Q
American Airlines William Rooney FF#: 75YJ910 Economy Seat 29C Food For Purchase
DALLAS FT SAT 310CT COLLEGE .

E 3351 WORTH 9:05 AM STATION 9:55 AM Q
American Airlines | OPERATED BY AMERICAN EAGLE
William Rooney FF#: 75YJ910 Economy Seat 7B Food For Purchase
2]
PASSENGER TICKET NUMBER FARE-USD TAX TICKET TOTAL
WILLIAM ROONEY 0012310506456-57 2140.00 77.70 2217.70
2]
Payment Type: Master Card XXXXXXXXXXXX0011 Total: $2217.70

You have purchased a NON-REFUNDABLE fare. The itinerary must be canceled before the ticketed departure time of the first unused
coupon or the ticket has no value. If the fare allows changes, a fee may be assessed for changes and restrictions may apply.

One or more of your flights is a Codeshare flight and is operated by a Partner Airline. If your journey begins with a flight operated by one
of American's Partner Airlines, then please check-in with the Partner Airline for that portion of your journey. Upon check-in, they will check
your luggage to its final destination and provide boarding passes for your connecting flights, if applicable.

Electronic tickets are NOT TRANSFERABLE. Tickets with nonrestrictive fares are valid for one year from original date of issue. If you
have questions regarding our refund policy, please visit www.aa.com/refunds.

To change your reservation, please call 1-800-433-7300 and refer to your record locator.

Check-in lines will vary by departure location. In order to determine the time you need to check-in at the airport, please visit
Www.aa.com/airportexpectations.

If you are traveling internationally, please ensure that you have the proper documentation. All necessary travel documents for the
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From: Hanson, Robert E.

To: Schmitt, Brian C.; Baltensperger, David; RJessup@ag.tamu.edu; nmelhout@tamu.edu; Stelly David Stelly;
George L Hodnett; Rooney Bill; McCutchen. Bill; Mullet. John E.; Mirkov Erik; Mirkov Erik; Keerti Rathore; Avant
Bob

Cc: Schuerman, Peter L.; Zak. Kendra

Subject: Example of agronomics-type application

Date: Thursday, September 03, 2009 5:16:10 PM

Attachments: WO 2008 051633.pdf

All,

It was a pleasure speaking with you today. As requested | am attaching an example of an
agronomics-type application that we handled in the context of a herbicide tolerant plant. The concept
would be similar for Sorcane, but more generalized to include other categories of inputs that provide
some advantage when cultivating the plant.

Regards,

Rob

Robert E. Hanson, Ph. D., JD
Sonnenschein Nath & Rosenthal LLP
Direct: 214.259.0931 B
Fax: 214.259.0910 =
rhanson@sonnenschein.com
www.sonnenschein.com

From: Schmitt, Brian C. [mailto:Brian.Schmitt@tamu.edu]

Sent: Thursday, September 03, 2009 8:28 AM

To: Hanson, Robert E.; Baltensperger, David; RJessup@ag.tamu.edu; nmelhout@tamu.edu; Stelly_David
Stelly; George L Hodnett; Rooney Bill; McCutchen, Bill; Mullet, John E.; Mirkov Erik; Mirkov Erik; Keerti
Rathore; Avant, Bob

Cc: Schuerman, Peter L.; Zak, Kendra

Subject: Wide Hybridization Progress Meeting Updated Agenda

Importance: High

All:

I’ ve updated the agenda. It is attached as an M'S word document. | made two changes.
These are: (1) Updated discussion leaders to reflect those who will be in attendance; (2)
Broadened the discussion from sorcane agronomics to all wide hybrid agronomic systems. (It
was my intention to discuss all WH agronomics systems and the mention of sorcane alone
was in error).

| look forward to our discussion.
Regards,

Brian Schmitt

Brian Schmitt, J.D.

Intellectual Property Manager
Registered Patent Attorney
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DESCRIPTION

CROPPING SYSTEMS FOR MANAGING WEEDS

BACKGROUND OF THE INVENTION

This application claims the priority of U.S. Provisional Patent Application Serial
Number 60/862,907, filed October 25, 2006, and U.S. Patent Application Serial Number
11/758,660, filed June 5, 2007, the disclosures of which are incorporated herein by reference

in their entirety.

1. Field of the Invention

The invention relates generally to the field of weed management. More specifically,
the invention relates to methods for pre-emergent and post-emergent herbicide use for

controlling weed s in combination with transgenic crops tolerant to one or more herbicides.

2. Description of the Related Art

Weeds cost farmers billions of dollars annually in crop losses and the expense of
efforts to keep weeds under control. Weeds also serve as hosts for crop diseases and insect
pests. The losses caused by weeds in agricultural production environments include decreases
in crop yield, reduced crop quality, increased irrigation costs, increased harvesting costs,
decreased land value, injury to livestock, and crop damage from insects and discases
harbored by the weeds. The damage caused can be significant. For example, it is estimated
that between 1972 and 1976 corn yields were reduced by about 10% due to weeds (Chandler,
1981).

Chemical herbicides have provided an effective method of weed control over the
years. Herbicides can generally be applied pre-emergence and/or post-emergence. Pre-
emergence herbicides are applied in a field before a crop emerges from the soil. Such
applications are typically applied to the soil before or soon after planting the crop. Such
applications may kill weeds that are growing in the field prior to the emergence of the crop,
and may also prevent or reduce germination of weed seeds that are present in the soil. Post-

emergence herbicides are typically used to kill weeds after a crop has emerged in the field.
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Such applications may kill weeds in the field and prevent or reduce future weed seed

production and germination.

One weed control strategy is to apply an herbicide such as dicamba to a field before
sowing seeds. However, after applying the herbicide to a field, a farmer has to wait at least
several weeks before sowing the field with crop seeds such that the herbicide has killed most
of the weeds and has degraded so as not injure the sown crop. For example, plants are
especially sensitive to dicamba and it has been recommended that dicamba formulations such
as Banvel™, Clarity™, or Sterling™ be applied, for instance, 30 days prior to planting for

controlling weeds.

Another method that has been successfully used to manage weeds combines herbicide
treatments with crops that are tolerant to the herbicide. In this manner, a herbicide that would
normally injure a crop can be applied before and during growth of the crop without causing
damage. Thus, weeds may be effectively controlled and new weed control options are made

available to the grower.

In recent years, the availability of transgenic crops having traits providing tolerance to
a herbicide or herbicides with one mode of action has simplified weed management for
growers. For example, crops tolerant to 2,4-dichlorophenoxyacetic acid (Streber and
Willmitzer, 1989), bromoxynil (Stalker et al., 1988), glyphosate (Comai et al., 1985) and
phosphinothricin (De Block et al., 1987) have been developed. However, this strategy has
increased the possibility of selection for and spread of weed biotypes resistant to a particular
herbicide in a particular cropping system. Therefore, there is a need in the art for inventing
cropping systems that use transgenic crops providing tolerance to one or more herbicides for
managing weeds i.e., for managing current herbicide resistant weeds, for managing tough
weeds, for managing volunteer plants, and for minimizing the development of herbicide

resistant weeds 1n the future.

It is also known in the art that the risk of developing resistant weeds is higher with
certain types of herbicides and lower with certain other types. For the following discussion,
herbicides are classified according to their modes-of-action based on the HRAC or WSSA
schemes (Table 2). For example, the risk of developing resistant weeds is thought to be
higher with herbicides belonging to groups such as acetolactate synthase (ALS) inhibitors
(Group 2 or B) and acetyl CoA carboxylase (ACCase) inhibitors (Group 1 or A). The risk of

developing resistant weeds is thought to be lower with herbicides belonging to groups such as
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PS 1I inhibitors (Group 5 or C1), microtubule assembly inhibitors (Group 3 or K1), and lipid
synthesis inhibitors (Group or N). The risk of developing resistant weeds is thought to be
still lower with herbicides belonging to groups such as synthetic auxins (Group 4 or O),
glycines (Group 9 or G), and inhibitors of glutamine synthetase (Group 10 or H) (Légere et
al., 2006.). Hence it is desirable to develop cropping systems utilizing crops tolerant to low-
risk herbicides and their accompanying herbicide treatments for minimizing populations of

herbicide resistant weeds.

Dicamba is one member of a class of herbicides commonly referred to as “auxin-like”
herbicides or “synthetic auxins.” Dicamba has been used as a pre-emergence herbicide (e.g.
14-30 days prior to planting) in dicots and as a pre- and/or post-emergence herbicide in corn,
sorghum, small grains, pasture, hay, rangeland, sugarcane, asparagus, turf, and grass seed
crops to effectively control annual and perennial broadleaf weeds and several grassy weeds
(Crop Protection Chemicals Reference, 1995). Unfortunately, dicamba can injure many
commercial crops including beans, soybeans, cotton, peas, potatoes, sunflowers, tomatoes,
tobacco, and fruit trees, ornamental plants and trees, and other broadleaf plants when it comes
into contact with them. Soybean and cotton are particularly sensitive to dicamba. Thus,
applications of dicamba must generally occur several weeks before planting of sensitive crops
to ensure that residual dicamba is sufficiently cleared from the crop environment before crops

emerge.

Recently, sequences encoding a multicomponent dicamba demethylase, including a
monooxygenase (DMO), were isolated from Pseudomonas maltophilia (U.S. Patent
Application Nos: 20030115626; 20030135879; U.S. Patent 7,022,896) which is involved in
the conversion of an herbicidal form of the herbicide dicamba (3,6-dichloro-o-anisic acid; a
formulation of which is sold, for instance, under the trade name Banvel™) to a non-toxic 3,6-
dichlorosalicylic acid (Wang et al.,, 1997). The inventors reported the transformation of the
sequences into tobacco and Arabidopsis. The transformed plant tissue was selected on
kanamycin and regenerated into a plant. However, herbicide tolerance was not demonstrated
or suggested in immature tissues or seedlings or in other plants. Pre-emergence herbicide

applications were also not described.

U.S. Patent 6,376,754 describes plants, such as soybean plants, having tolerance to at
least two herbicides. Included among these herbicides are glyphosate, glufosinate, and a
sulfonylurea (i.e. an acetolactate synthase (ALS) inhibitor) herbicide. U.S. Patent 6,586,367

describes methods to control weeds, and plants with tolerance to glyphosate or glufosinate,
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which may be treated with glyphosate or glufosinate, and additionally with an amount of an
herbicide or herbicides selected from the group consisting of atrazine, dicamba, and other
selected herbicides. However plants and cropping systems comprising a genetic trait

conferring tolerance to dicamba are not described.

WO02005/107437 discloses combining a first herbicide tolerant gene i.e., a 2,4-D
tolerance gene with a second herbicide tolerant gene i.e., a glyphosate tolerance gene or other
herbicide tolerant gene. It does not disclose combining a glyphosate tolerant gene with a
dicamba tolerant gene and a 2,4-D tolerant gene. Furthermore, it does not disclose cropping
systems of the present invention for managing weeds, herbicide resistant weeds, tough to
control weeds, herbicide resistant volunteer crop plants, and for minimizing the potential of
herbicide resistant weeds in the future. It also does not disclose methods for minimizing
development of herbicide resistant weeds in the future by rotating herbicide tolerant crops

and use of their corresponding herbicide(s).

SUMMARY OF THE INVENTION

In one aspect, the invention provides a cropping system for managing weed growth in
a crop-growing environment comprising: a) planting in a crop growing environment a crop
seed that germinates into a crop plant comprising tolerance to an auxin-like herbicide; and
b)applying at least a first herbicide treatment to the crop growing environment to control
weed growth, wherein the herbicide treatment is selected from the group consisting of the
first, second, third, fourth and fifth treatment set forth in Table 3, and wherein the treatment
comprises an amount of herbicide effective to control weed growth without significantly
damaging the crop seed or crop plant. In specific embodiments, the method may comprise

applying at least two, at least three, at least four and /or each of said herbicide treatments.

In one embodiment, a used with a system of the invention plant comprises a transgene
conferring herbicide tolerance to glyphosate or 2,4-D. An example of a transgene conferring
herbicide tolerance to glyphosate is one encoding a protein selected from the group consisting
of glyphosate resistant 5-enolpyruvylshikimate-3-phosphate synthase (EPSPS), glyphosate
oxidoreductase (GOX), glyphosate-N-acetyl transferase (GAT) and glyphosate
decarboxylase. In the system, the crop plant may comprise tolerance to an auxin-like
herbicide comprises a transgene encoding DMO and/or AAD-1. In certain embodiments, the

GAT protein is GAT4601 (SEQ ID NO:2), and may be encoded by a transgene comprising
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the nucleic acid sequence of SEQ ID NO:1. In a particular embodiment, expression of a

GAT protein is accomplished by use of the SCP1 promoter.

In particular embodiments, a system of the invention is defined as comprising the step
of applying a third herbicide treatment at the late post-emergence stage comprising a
herbicidally effective amount of a herbicide selected from the group consisting of an auxin-
like herbicide, a graminicide, a post-emergent selective herbicide, and a combination thereof.
In a further embodiment, a system of the invention comprises the step of applying a fourth
herbicide treatment at the pre-harvest stage comprising a herbicidally effective amount of a
herbicide selected from the group consisting of glyphosate, an auxin-like herbicide, a post-
emergent selective herbicide, paraquat, and a combination thercof. In yet another
embodiment, the system comprises the step of harvesting the seeds from the crop plant after
fourth treatment. The system may also comprise the step of applying a fifth herbicide
treatment at the post-harvest stage comprising a herbicidally effective amount of a herbicide
selected from the group consisting of glyphosate, an auxin-like herbicide, paraquat, a pre-

emergent selective residual herbicide, and a combination thereof.

An auxin-like herbicide may be selected from the group consisting of dicamba, 2,4-D,
and a combination thereof. In one embodiment, the crop plant is a dicot plant, examples of
which include cotton and soybeans. The system may in particular comprise applying an
amount of herbicide set forth in Table 4 and/or 5 for the respective herbicide(s). The system
may also further comprise the step of applying a third herbicide treatment at the late post-
emergence stage comprising a herbicidally effective amount of a herbicide selected from the
group consisting of glyphosate, an auxin-like herbicide, a graminicide, a post-emergent
selective herbicide, and a combination thereof. The system may still further comprise the step
of applying a fourth herbicide treatment at the pre-harvest stage comprising a herbicidally
effective amount of a herbicide selected from the group consisting of glyphosate, an auxin-
like herbicide, a post-emergent selective herbicide, paraquat, and a combination thereof. A
system of the invention may also comprise the step of harvesting the seeds from the crop

plant after fourth treatment.

In one embodiment of the invention, the herbicide is selected from the group
consisting of dicamba, 2,4-D, and a combination thercof. In a cropping system of the
invention, the herbicide treatment may control the growth of a herbicide resistant weed
selected from the group consisting of: Alopecurus myosuroides, Avena fatua, Avena sterilis,

Avena sterilis ludoviciana, Brachiaria plantaginea, Bromus diandrus, Bromus rigidus,
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Cynosurus echinatus, Digitaria ciliaris, Digitaria ischaemum, Digitaria sanguinalis,
Echinochloa colona, Echinochloa crus-galli, Echinochloa oryzicola, Echinochloa
phyllopogon, Eleusine indica, Eriochloa punctata, Hordeum glaucum, Hordeum leporinum,
Ischaemum rugosum, Leptochloa chinensis, Lolium multiflorum, Lolium perenne, Lolium
persicum, Lolium rigidum, Phalaris minor, Phalaris paradoxa, Rottboellia exalta, Setaria
faberi, Setaria viridis, Setaria viridis var. robusta-alba schreiber, Setaria viridis var.
robusta-purpurea, Snowdenia polystachea, Sorghum halepense, Sorghum sudanese, Alisma
plantago-aquatica, Amaranthus blitoides, Amaranthus hybridus, Amaranthus lividus,
Amaranthus palmeri, Amaranthus powellii, Amaranthus quitensis, Amaranthus retroflexus,
Amaranthus rudis, Amaranthus tuberculatus, Ambrosia artemisiifolia, Ambrosia trifida,
Ammania auriculata, Ammania coccinea, Anthemis cotula, Apera spica-venti, Bacopa
rotundifolia, Bidens pilosa, Bidens subalternans, Brassica tournefortii, Bromus tectorum,
Camelina microcarpa, Chenopodium album, Chrysanthemum coronarium, Conyza
bonariensis, Conyza canadensis, Cuscuta campestris, Cyperus difformis, Damasonium
minus, Descurainia sophia, Diplotaxis tenuifolia, Echium plantagineum, Elatine triandra var.
pedicellata, Euphorbia heterophylla, Fallopia convolvulus, Fimbristylis miliacea, Galeopsis
tetrahit, Galium spurium, Helianthus annuus, Iva xanthifolia, Ixophorus unisetus, Kochia
scoparia, Lactuca serriola, Limnocharis flava, Limnophila erecta, Limnophila sessiliflora,
Lindernia dubia, Lindernia dubia var. major, Lindernia micrantha, Lindernia procumbens,
Mesembryanthemum crystallinum , Monochoria korsakowii, Monochoria vaginalis, Neslia
paniculata, Papaver rhoeas, Parthenium hysterophorus, Pentzia suffruticosa, Phalaris
minor, Raphanus raphanistrum, Raphanus sativus, Rapistrum rugosum, Rotala indica var.
uliginosa, Sagittaria guyanensis, Sagittaria montevidensis, Sagittaria pygmaea, Salsola
iberica, Scirpus juncoides var. ohwianus, Scirpus mucronatus, Setaria lutescens, Sida
spinosa, Sinapis arvensis, Sisymbrium orientale, Sisymbrium thellungii, Solanum
ptycanthum, Sonchus asper, Sonchus oleraceus, Sorghum bicolor, Stellaria media, Thlaspi
arvense, Xanthium strumarium, Arctotheca calendula, Conyza sumatrensis, Crassocephalum
crepidiodes, Cuphea carthagenenis, Epilobium adenocaulon, Erigeron philadelphicus,
Landoltia punctata, Lepidium virginicum, Monochoria korsakowii, Poa annua, Solanum
americanum, Solanum nigrum, Vulpia bromoides, Youngia japonica, Hydrilla verticillata,
Plantago lanceolata, Carduus nutans, Carduus pycnocephalus, Centaurea solstitialis,
Cirsium arvense, Commelina diffusa, Convolvulus arvensis, Daucus carota, Digitaria
ischaemum, Echinochloa crus-pavonis, Fimbristylis miliacea, Galeopsis tetrahit, Galium

spurium, Limnophila erecta, Matricaria perforate, Papaver rhoeas, Ranunculus acris, Soliva
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sessilis, Sphenoclea zeyvlanica, Stellaria media, Nassella trichotoma, Stipa neesiana, Agrostis
stolonifera, Polygonum aviculare, Alopecurus japonicus, Beckmannia syzigachne, Bromus
tectorum, Chloris inflate, Echinochloa erecta, Portulaca oleracea, and Senecio vulgaris. The
cropping system may further comprise the step of identifying a tough weed in the crop
growing region and applying a herbicide treatment effective to control the tough weed,
wherein tough weed is selected from the group consisting of Abutilon theophrasti,
Amaranthus sp., Amaranthus palmeri, Ambrosia artimisiifolia, Ambrosia trifida,
Chenopodium album, Convolvulus arvensis, Conyza canadensis, Commelina sp., Commelina
benghalensis, Ipomoea sp., Kochia sp., Polygonum convolvulus, Lolium rigidum, Sida
spinosa, and Solanum ptycanthum. In one embodiment, the crop seed is a seed of a soybean

or cotton plant.

In another aspect, the invention provides a cropping system as described herein that
further comprises: a) identifying within the crop growing region a herbicide-resistant weed
tolerant to at least the first herbicide treatment; and b) applying an amount of an auxin-like

herbicide and/or glyphosate effective to control the herbicide resistant weed.

In yet another aspect, the invention provides a cropping system for minimizing the
development of a herbicide resistant weed in a crop-growing environment comprising: a)
planting in a field a crop plant having tolerance to glyphosate and auxin-like herbicides; b)
applying at least a first herbicide treatment comprising glyphosate and/or an auxin-like
herbicide to the crop growing environment to control weeds; d) identifying a location in the
field infested with weeds resistant to glyphosate or an auxin-like herbicide; and ¢) applying
an amount of glyphosate and/or the auxin-like herbicide effective to control the weeds
resistant to glyphosate or an auxin-like herbicide. The plant may comprise a transgene
conferring herbicide tolerance to glyphosate. The transgene conferring herbicide tolerance to
glyphosate may encode a protein selected from the group consisting of glyphosate resistant 5-
enolpyruvylshikimate-3-phosphate synthase (EPSPS), glyphosate oxidoreductase (GOX),
glyphosate-N-acetyl transferase (GAT) and glyphosate decarboxylase. The crop plant may
comprise a transgene encoding DMO. In a particular embodiment, the GAT protein is

GAT4601 (SEQ ID NO:2), or is encoded by a transgene comprising SEQ ID NO:1.

In yet another aspect, the invention provides a method for minimizing the
development of a herbicide resistant weed comprising: rotating a first cropping system in a
first growing season with a second cropping system in a subsequent growing season, wherein

the first and second cropping systems comprise a cropping system according to claim 1. In
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the method the crop plant in the first cropping system may possess at least one different
herbicide tolerance relative to the crop plant in the second cropping system. In one
embodiment, the crop plant in the first cropping system and the crop plant in the second
cropping system comprise herbicide tolerances as set forth in Table 7. In another
embodiment, the crop plant in the first and second cropping systems are tolerant to at least
one herbicide selected from the group consisting of glyphosate, glufosinate, dicamba, 2,4-D
and a combination thereof. In specific embodiments, the crop plant in selected from the
group consisting of corn, cotton and soybean. The crop plant in the first cropping system and

crop plant in the second cropping system may be of the same or different species.

DETAILED DESCRIPTION OF THE INVENTION

The following is a detailed description of the invention provided to aid those skilled in
the art in practicing the present invention. Those of ordinary skill in the art may make
modifications and variations in the embodiments described herein without departing from the

spirit or scope of the present invention.

The invention relates, in one aspect, to a method for growing crop plants that
comprises employing one or more herbicides to control the growth of one or more weed
species. The invention provides superior weed control options, including reduction and/or

prevention of herbicide tolerance in weeds (Table 1).

In one embodiment, an effective amount of a first herbicidal treatment (e.g. to control
weeds) is applied to the crop growing environment prior to planting or at planting or prior to
germination or a combination thereof of the crop. Exemplary herbicides classified according
to modes of action are given in Table 2. One or more herbicides for the first treatment of the
second crop may be selected, depending upon the tolerance exhibited by the crop and
depending upon the presence of a particular weed species in the field, from herbicides

belonging to the groups approved by Weed Science Society of America (WSSA).

In certain embodiments, one or more herbicides for the first treatment of the crop are

selected from the following herbicides:

a) inhibitors of EPSP synthesis (Group 9) including glyphosate. Exemplary
application rates for glyphosate herbicides, their trade names, and suppliers are shown in

Table 4 for soybean and Table 5 for cotton.
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b) inhibitors of glutamine synthetase (GS) (Group 10) including glufosinate. For
soybean the application rate for glufosinate (Liberty™, Bayer CropScience) may be 28-34
0z/A or a maximum of 0.809 lbs ai/A per scason. For cotton, the application rate for

glufosinate (Liberty, Bayer CropScience) is, for example, 28-34 oz/A.

¢) synthetic auxins or auxin-like herbicides (Group 4) including dicamba and 2,4-D.
Application rates for these herbicides, their trade names, and suppliers are shown in Table 4

for soybean and Table 5 for cotton.

Pre-emergent crop selective residual herbicides may be selected from:

d) Acetanilides (AA; Group 15) are a family of selective herbicides that are currently
thought to control weeds by inhibiting very long chain fatty acid synthesis. Examples of
selective AA for soybean and cotton, application rates, trade names, and suppliers are shown
in Tables 4 and 5, respectively. Formulations comprising acetochlor (e.g. Harness®,

Monsanto; Surpass®, Surpass® EC, Dow) may also be utilized.

¢) Acctolactate synthase inhibitors (ALS; Group 2) are a family of selective
herbicides that control weeds by inhibiting the formation of branched-chain amino acid
synthesis. Examples of ALS for soybean and cotton, application rates, trade names, and

suppliers are shown in Table 4 and 5, respectively.

f) Dinitroanilines (DiNA; Group 3) are a family of selective herbicides that control
weeds by binding to tubulin, thereby leading to loss of microtubules in a cell. Examples of
selective DINA herbicides for soybean and cotton, application rates, trade names, and

suppliers are shown in Table 4 and 5, respectively.

g) Protoporphyrinogen-oxidase (PPG-oxidase; Group 14) inhibitors (PPO) are a
family of selective herbicides that control weeds by inhibiting PPG-oxidase in chloroplasts
and mitochondria, thereby blocking chlorophyll and heme synthesis and leading to excessive
formation of the singlet oxygen-generating protophorphyrin IX, eventually leading to
disruptions in cell membranes. Examples of PPO herbicides for soybean and cotton are

shown in Table 4 and 5, respectively, including application rates, trade names, and suppliers.

Non-limiting examples of herbicides that may be used in combination with dicamba
on cotton include: glyphosate, pendimethalin (e.g. PROWL, PENDIMAX), Diuron, 2,4-D,
carfentrazone-cthyl, fluometuron, MSMA (monosodium methanearsonic acid and salts),

prometryn, pyrithiobac-sodium, metolachlor, acetochlor, trifloxysulfuron, fomesafen,





10

15

20

25

30

WO 2008/051633 PCT/US2007/070510

flumioxazin, and sethoxydim (e.g. POAST). Herbicides may be applied to crop plants pre-
emergence or post-emergence (“over the top”) as appropriate. Thus, preferable pre-
emergence herbicides that may be used with dicamba on DMO cotton (i.e. cotton comprising
a dicamba monooxygenase transgene specifying tolerance to dicamba) may include
glyphosate, pendimethalin, diuron, carfentrazone ethyl, fluometuron, prometryn, flumioxazin,
and fomesafen, among others. Prefereable post-emergence herbicides for use with dicamba
on DMO cotton may include glyphosate, trifloxysulfuron, metolachlor, acetochlor,

fomesafen, pyrithiobac-sodium, and sethoxydim, among others.

Non-limiting examples of herbicides for use with dicamba on corn are shown in Table

Non-limiting examples of herbicides that may be used in combination with dicamba
on soybean include: glyphosate, 2,4-D, chlorimuron-cthyl, clethodim, fluazifop P-butyl,
flumioxazin (e.g. VALOR), fomesafen (e.g. FLEXSTAR, REFLEX), imazethapyr (e.g.
LIGHTNING), metribuzin (e.g. SENCOR), and pendimethalin. Premixes and tank mixes
with dicamba may be employed, as well as separate applications of dicamba and another
active ingredient. Non-limiting exemplary premix herbicides include combinations of
dicamba and atrazine (e.g. MARKSMAN), dicamba and diflufenzopyr (e.g. DISTINCT), and
dicamba and primisulfuron (e.g. NORTHSTAR).

In certain embodiments, one or more herbicides for the first treatment of the crop may
be selected from at least one low-risk herbicide such as EPSP synthesis inhibitors, GS
inhibitors, and auxin-like herbicides. In particular embodiments the herbicide may be
glyphosate, glufosinate, dicamba, or 2,4-D depending upon the tolerance exhibited by the
crop and presence of a weed species in the crop. Additionally, a pre-emergent herbicide and
paraquat may be used. If more than one herbicide is used then they may be applied

sequentially or as a mixture.

Once the seeds from the crop have germinated, a second treatment of a herbicidally
effective amount may be applied to the crop growing environment of the crop at early post-
emergence stage. One or more herbicides for the second herbicide treatment may be selected
from herbicides belonging to the groups approved by Weed Science Society of America
(WSSA) (e.g. Table 2) depending upon the type of tolerance exhibited by the crop and type
of weed species present in the crop. Preferably, one or more herbicides for the second

treatment of the crop may be selected from at least one low-risk herbicide such as EPSP
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synthesis inhibitors, GS inhibitors, and auxin-like herbicides, and a graminicide, or a crop
selective post-emergent herbicide. Examples of these herbicides, application rates, trade
names, and suppliers are shown in Table 4 for soybean and Table 5 for cotton. In certain
embodiments, one or more herbicides for the second herbicide treatment may be selected
from glyphosate, glufosinate, dicamba, and 2,4-D, and a graminicide, or a crop selective post-
emergence herbicides. In particular embodiments, one or more herbicides may be selected
from glyphosate, glufosinate, dicamba, or 2,4-D depending upon the tolerance exhibited by
the crop and the presence of a weed species in the crop. If more than one herbicide is used

then they may be applied sequentially or as a mixture.

The second herbicidal treatment may be followed by an herbicidally effective amount
of a third herbicide treatment at late post-emergence stage. The third treatment is similar to

the second treatment.

After the third treatment, a herbicidally effective amount of a fourth treatment may be
applied at pre-harvest stage. One or more herbicides for the fourth herbicide treatment may
be selected from herbicides belonging to the groups approved by Weed Science Society of
America (WSSA) as cited above depending upon the type of tolerance exhibited by the crop
and type of weed species present in the crop. In certain embodiments, one or more herbicides
for the fourth treatment may be selected from at least one low-risk herbicide such as EPSP
synthesis inhibitors, GS inhibitors, auxin-like herbicides, and a crop selective post-emergence
herbicide. Examples of these herbicides, application rates, trade names, and suppliers are
shown in Table 4 for soybean and Table 5 for cotton. In particular embodiments, one or
more herbicides are selected from glyphosate, glufosinate, dicamba, or 2,4-D depending upon

the tolerance exhibited by the crop and the presence of a weed species present in the crop.

After the fourth treatment, a herbicidally effective amount of a fifth treatment may be
applied at a post-harvest stage. This treatment may be applied in fall or spring, applied
between a fallow period, or applied between a crop planting in double crop planting
situations. One or more herbicides for the fifth treatment may be selected from herbicides
belonging to the groups approved by Weed Science Society of America (WSSA) as cited
above depending upon the type of tolerance exhibited by the crop and type of weed species
present in the crop. In certain embodiments, one or more herbicides for the fifth treatment is
selected from at least one low-risk herbicide such as EPSP synthesis inhibitors, GS inhibitors,
auxin-like herbicides, or paraquat, or a crop selective pre-emergence herbicide. Examples of

these herbicides, application rates, trade names, and suppliers are shown in Table 4 for
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soybean and Table 5 for cotton. In particular embodiments, one or more herbicides are
selected from glyphosate, glufosinate, dicamba, or 2,4-D depending upon the tolerance

exhibited by the crop and the presence of a weed species in the crop.

A graminicide is not typically used with corn unless the corn has tolerance to it, for
instance a “fops” herbicides used for controlling grasses. Such tolerance can be provided by
a gene encoding AAD-1. Non-limiting examples of fops herbicides include fluazifop-p-
butyl, sold under the trade name of FUSILADE (Syngenta), e.g. FUSILADE 2000,
FUSILADE DX, FUSILADE FIVE, FUSILADE SUPER, FUSION, HORIZON,
ORNAMEC, PP005, TORNADO, and FUSIFLEX.

In some embodiments of the present invention, a combination of two treatments is
selected from the first to fifth treatments. For example, only the first and second treatment,
or the first or third treatment, or the second and third treatments, or the fifth and second or

third treatments are applied to manage weeds.

In one embodiment of the present invention, one or more treatments of one or more
different mode of action herbicides are applied to the crop tolerant to one or more herbicides

for managing weeds.

In another embodiment of the cropping system of the present invention, no first or
fifth treatment is applied. Instead these were replaced by mechanical methods such as tilling.
The tilling is done by methods well known in the art. Preferably, tilling is done in fall or

spring.

In yet another embodiment of the cropping system of the present invention, both first
and fifth herbicidal treatments and tilling can be combined to obtain better weed

management.

In yet another embodiment, the cropping system of the present invention is practiced
for managing herbicide resistant weeds in a crop-growing environment of a crop involving a
further step of identifying a herbicide resistant weed. In specific embodiments the weed is
selected from the group consisting of: Alopecurus myosuroides, Avena fatua, Avena sterilis,
Avena sterilis ludoviciana, Brachiaria plantaginea, Bromus diandrus, Bromus rigidus,
Cynosurus echinatus, Digitaria ciliaris, Digitaria ischaemum, Digitaria sanguinalis,
Echinochloa colona, Echinochloa crus-galli, Echinochloa oryzicola, Echinochloa
phyllopogon, Eleusine indica, Eriochloa punctata, Hordeum glaucum, Hordeum leporinum,

Ischaemum rugosum, Leptochloa chinensis, Lolium multiflorum, Lolium perenne, Lolium
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persicum, Lolium rigidum, Phalaris minor, Phalaris paradoxa, Rottboellia exalta, Setaria
faberi, Setaria viridis, Setaria viridis var. robusta-alba Schreiber, Setaria viridis var.
robusta-purpurea, Snowdenia polystachea, Sorghum halepense, Sorghum sudanese, Alisma
plantago-aquatica, Amaranthus blitoides, Amaranthus hybridus, Amaranthus lividus,
Amaranthus palmeri, Amaranthus powellii, Amaranthus quitensis, Amaranthus retroflexus,
Amaranthus rudis, Amaranthus tuberculatus, Ambrosia artemisiifolia, Ambrosia trifida,
Ammania auriculata, Ammania coccinea, Anthemis cotula, Apera spica-venti, Bacopa
rotundifolia, Bidens pilosa, Bidens subalternans, Brassica tournefortii, Bromus tectorum,
Camelina microcarpa, Chenopodium album, Chrysanthemum coronarium, Conyza
bonariensis, Conyza canadensis, Cuscuta campestris, Cyperus difformis, Damasonium
minus, Descurainia sophia, Diplotaxis tenuifolia, Echium plantagineum, Elatine triandra var.
pedicellata, Euphorbia heterophylla, Fallopia convolvulus, Fimbristylis miliacea, Galeopsis
tetrahit, Galium spurium, Helianthus annuus, Iva xanthifolia, Ixophorus unisetus, Kochia
scoparia, Lactuca serriola, Limnocharis flava, Limnophila erecta, Limnophila sessiliflora,
Lindernia dubia, Lindernia dubia var. major, Lindernia micrantha, Lindernia procumbens,
Mesembryanthemum crystallinum, Monochoria korsakowii, Monochoria vaginalis, Neslia
paniculata, Papaver rhoeas, Parthenium hysterophorus, Pentzia suffruticosa, Phalaris
minor, Raphanus raphanistrum, Raphanus sativus, Rapistrum rugosum, Rotala indica var.
uliginosa, Sagittaria guyanensis, Sagittaria montevidensis, Sagittaria pygmaea, Salsola
iberica, Scirpus juncoides var. ohwianus, Scirpus mucronatus, Setaria lutescens, Sida
spinosa, Sinapis arvensis, Sisymbrium orientale, Sisymbrium thellungii, Solanum
ptycanthum, Sonchus asper, Sonchus oleraceus, Sorghum bicolor, Stellaria media, Thlaspi
arvense, Xanthium strumarium, Arctotheca calendula, Conyza sumatrensis, Crassocephalum
crepidiodes, Cuphea carthagenenis, Epilobium adenocaulon, Erigeron philadelphicus,
Landoltia punctata, Lepidium virginicum, Monochoria korsakowii, Poa annua, Solanum
americanum, Solanum nigrum, Vulpia bromoides, Youngia japonica, Hydrilla verticillata,
Plantago lanceolata, Carduus nutans, Carduus pycnocephalus, Centaurea solstitialis,
Cirsium arvense, Commelina diffusa, Convolvulus arvensis, Daucus carota, Digitaria
ischaemum, Echinochloa crus-pavonis, Fimbristylis miliacea, Galeopsis tetrahit, Galium
spurium, Limnophila erecta, Matricaria perforate, Papaver rhoeas, Ranunculus acris, Soliva
sessilis, Sphenoclea zeyvlanica, Stellaria media, Nassella trichotoma, Stipa neesiana, Agrostis
stolonifera, Polygonum aviculare, Alopecurus japonicus, Beckmannia syzigachne, Bromus

tectorum, Chloris inflate, Echinochloa erecta, Portulaca oleracea, and Senecio vulgaris.
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In another embodiment, the cropping system of the present invention is practiced for
managing an herbicide-resistant volunteer plant further involving a step of identifying an
herbicide-resistant volunteer to glyphosate or an auxin-like herbicide. The herbicide resistant
volunteer may belong to one or more of the following plant species: corn, rice, cotton,
sorghum, wheat, barley, turfgrass, oats, alfalfa, sugar beets, potatoes, beans, peas, millet, flax,

peanuts, rapeseed, and soybeans.

In yet another embodiment, the cropping system of the present invention is practiced
for managing tough weeds in a crop-growing environment of a crop. The embodiment may
further involve the step of identifying a tough weed including, among others, the following:
Abutilon theophrasti, Amaranthus sp., Amaranthus palmeri, Ambrosia artimisiifolia,
Ambrosia trifida, Chenopodium album, Convolvulus arvensis, Conyza canadensis,
Commelina sp., Commelina benghalensis, Ipomoea sp., Kochia sp., Polygonum convolvulus,
Lolium rigidum, Sida spinosa, and Solanum ptycanthum, and applying an herbicidally
effective amount of an herbicide that is active against the tough weed., wherein the crop is

tolerant to the herbicide that is active against the tough weed.

In another embodiment, the cropping system of the present invention is practiced for
minimizing the development of herbicide resistant weeds in a crop-growing environment of a
crop. In one embodiment, this may involve spot application of an herbicide to which the
herbicide resistant weed is susceptible. The method can be modified to select a population of
at least one weed resistant to a first herbicide by applying the first herbicide over several
growing seasons and then applying a second herbicide to kill the weeds resistant to the first

herbicide in a subsequent growing season.

In still yet another embodiment of the present invention, a method for minimizing the
development of an herbicide resistant weed is designed by rotating a first cropping system
comprising a crop tolerant to one or more low-risk herbicides and accompanying herbicidal
treatments with a second cropping system comprising a crop tolerant to one or more low-risk
herbicides and accompanying herbicidal treatments. For example, if the crop in the first
cropping system is tolerant to glyphosate then the crop in the second cropping system can be
tolerant to an auxin-like herbicide, such as dicamba, or tolerant to glyphosate and an auxin
like herbicide. In an embodiment of this method, a first soybean crop tolerant to one or more
low-risk herbicides is rotated with a second one or more low-risk herbicides tolerant crop
selected from the group consisting of corn, rice, cotton, sorghum, wheat, barley, oats, alfalfa,

sugar beets, potatoes, beans, peas, millet, rapeseed, and flax. In one embodiment, the method
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involves rotating soybean having tolerance to one or more herbicides with corn having

tolerance to one or more herbicides.

In another embodiment of this method, a first cotton crop tolerant to one or more low-
risk herbicides is rotated with a second one or more low-risk herbicides tolerant crop selected
from the group consisting of corn, peanuts, soybeans, grain, and sorghum. In yet another
embodiment, the method involves rotating a crop system comprising cotton having tolerance
to one or more low risk herbicides with a crop system comprising cotton having tolerance to
one or more herbicides. For example, if the first cotton crop is tolerant to glyphosate then the
crop in the second cropping system may be tolerant to an auxin-like herbicide or tolerant to
glyphosate and an auxin like herbicide. In the latter situation, the herbicide rotation may be
practiced such that the weed control is maintained and so that the glyphosate resistant weed
does not flourish in the “off” season i.e., without glyphosate during the rotation, and thereby
become a worse problem. Using two herbicides simultancously may be preferable, as the two

herbicides may work at the same time without interfering or antagonizing each other.

In one embodiment, the crop in the cropping system of the present invention may be
tolerant to at least one low-risk herbicide belonging to the WSSA mode of action groups 4, 9,
or 15. In another embodiment, the crop is tolerant to an EPSP synthesis inhibitor, a GS
inhibitor, and/or an auxin-like herbicide. In yet another embodiment, the crop is tolerant to

glyphosate, glufosinate, dicamba, 2,4-D, or a combination thereof.

In one embodiment, the cropping systems disclosed herein employ transgenic crops
having one or more transgenic traits providing tolerance to one or more different mode of
action herbicides such as glyphosate, glufosinate, dicamba, or 2,4-D for managing weeds,
including herbicide resistant weeds, tough weeds, herbicide resistant volunteer plants. These
systems may also minimize the potential development of herbicide resistant weeds in the
future. Further, the cropping systems of the present invention, in one embodiment, allow use
of transgenic crops tolerant to one or more herbicides that are considered low risk herbicides
thus further minimizing the potential of developing weeds resistant to those herbicides. In
particular embodiments, the cropping systems utilize transgenic plants displaying tolerance to

dicamba, glyphosate, and/or glufosinate.

Pre-emergent applications of auxin-like herbicides such as dicamba have previously
required herbicide applications well in advance of planting and germination of plants

susceptible to auxin-like herbicides to allow breakdown of the herbicide in the environment

15





10

15

20

25

30

WO 2008/051633 PCT/US2007/070510

and avoid significant crop damage or death. Most crop plants, and particularly
dicotyledonous plants such as soybeans and cotton are extremely sensitive to dicamba. Thus,
the recommended post-application delays in planting by manufacturers must be closely
followed. Use of crop plants displaying tolerance to one or more auxin-like herbicides such
as 2,4-D or related compounds, and dicamba allows for application of such herbicides at or

near the time of planting,

It has been found, for example, that soybean plants transformed with dicamba
monooxygenase (DMO)-encoding polynucleotide constructs were tolerant to even early pre-
emergence application of dicamba, with less than 10% injury rates at even 9x the labeled
application rate (5,040 g/ha, 4.5 Ib/acre). It was found that, even using an 18x application
rate of 10,080 g/ha (9 Ib/acre), injury to transgenic dicamba tolerant plants was less than 20%
(U.S. s/n 60/811,276, incoroporated herein by reference). At an approximately 2x rate of
application of 1122 g/ha, less than 2% injury was observed. It was therefore indicated the
improved weed control associated with pre- and post-emergence applications of herbicides
may be used without any significant decreases in productivity due to herbicide damage. Pre-
emergent applications of dicamba to soybean, for instance, according to the invention may
therefore be combined with one or more herbicide applications post-emergence to dicamba-
tolerant plants, while maintaining crop yield and obtaining improved weed control. For
example, one such herbicide application regime involves a late pre-emergence application of
dicamba to soybean plants in conjunction with a post-emergence application of dicamba at
the V2 stage of development. In certain embodiments, the post-emergence application may
be carried out at any point from emergence to harvest. A particular embodiment comprises
post-emergence application at any V stage until the soybean canopy closes, for example, at

about the V1, V2, V3, V4, V5, V6 and/or later stages.

In one aspect, the invention provides a method for controlling weed growth in a field
comprising: a) applying an herbicidally effective amount of an auxin-like herbicide to a crop-
growing environment; and planting a transgenic seed of a crop plant expressing a nucleic acid
encoding dicamba monooxygenase in soil of the crop-growing environment, wherein the seed
germinates within 30 days or less days of applying the herbicide In certain embodiments, the
seed germinates within four weeks, three weeks, two weeks, or less than one week after
treating the growing environment with the auxin-like herbicide. The treated growing
environment may be, for example, a field in which a crop is planted. A population of seeds

of a plant tolerant to the auxin-like herbicide may be planted in the field. Treating the
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environment can be carried out according to known techniques in the art using, for example,
commercially available formulations of auxin-like herbicides such as dicamba. The
environment includes an area for which control of weeds is desired and in which the seed of a
plant tolerant to the auxin-like herbicide can be planted. A weed can be directly contacted
with herbicide in the environment and soil in the environment can be contacted with the
herbicide, preventing or reducing weed growth in the soil. The step of treating the
environment with a herbicide may be carried out before, after, or concurrently with the step
of planting the soil with the transgenic seed. The transgenic seed may be planted into soil in
the environment, for example, within 30 days before or after treatment, including from
between about three weeks, two weeks, one week and 0 weeks before or after treatment,
further including from between about 1, 2, 3, 4, 5, or 6 days before or after treatment,
including concurrently with treatment. In the method, the seed may germinate, for example,
from between about 30 days and O days after treating the environment, including between
about 21, 18, 16, 14, 12, 10, 8, 6, 5, 4, 3, 2, 1 and about 0 days after treating the environment.
The method may further comprise applying one or more additional treatments of an auxin-

like herbicide after the seed germinates and/or the plant is growing.

In a method of the invention, the auxin-like herbicide may be selected from the group
consisting of a phenoxy carboxylic acid compound, benzoic acid compound, pyridine
carboxylic acid compound, quinoline carboxylic acid compound, and benazolinethyl
compound. Examples of a phenoxy carboxylic acid compound include 2,4-
dichlorophenoxyacetic acid (2,4-D), 4-(2,4-dichlorophenoxy) butyric acid (2,4-DB) and (4-
chloro-2-methylphenoxy) acetic acid (MCPA). In certain embodiments, a herbicidally
effective amount of 2,4-D, 2,4-DB, and/or MCPA wused is between about 2 g/ha
(grams/hectare) to about 5000 g/ha, including about 50 g/ha to about 2500 g/ha, about 60
g/ha to about 2000 g/ha, about 100 g/ha to about 2000 g/ha, about 75 g/ha to about 1000 g/ha,
about 100 g/ha to about 500 g/ha, and from about 100 g/ha to about 280 g/ha. In certain
embodiments dicamba is used as the herbicide. In certain embodiments, an herbicidally
effective amount of dicamba used may be from about 2.5 g/ha to about 10,080 g/ha, including
about 2.5 g/ha to about 5,040 g/ha, about 5 g/ha to about 2,020 g/ha, about 10 g/a to about
820 g/h and about 50 g/ha to about 1,000 g/ha, about 100 g/ha to about 800 g/ha and about
250 g/ha to about 800 g/ha.

In accordance with the invention, methods and compositions for the control of weeds

are provided comprising the use of plants exhibiting tolerance to glyphosate and auxin-like
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herbicides such as dicamba. The combination of dicamba and glyphosate allows use of
decreased herbicide quantities to achieve the same level of control of glyphosate-tolerant
weeds. This provides a significant advance for the control of herbicide tolerance in
commercial production fields. In one embodiment, a tank mix of glyphosate and dicamba is
applied pre- and/or post-emergence to plants. Glyphosate and dicamba may additionally be
applied separately. In order to achieve the same level of weed control using a reduced
amount of herbicide relative to individual applications of either or both herbicides, the
glyphosate and dicamba are preferably applied within a sufficient interval that both

herbicides remain active and able to control weed growth.

The combined use of lower amounts of herbicide to achieve the same degree of weed
control as an application of only one of the herbicides is therefore contemplated. For
example, the invention provides methods of weed control comprising applying in a field
planted with transgenic plants having tolerance to dicamba and glyphosate a herbicide
composition comprising less than a 1x rate of glyphosate and/or dicamba, relative to the
standard manufacturer labeled rate. Examples of respective glyphosate and dicamba
application rates include from about a 0.5x-0.95x of either herbicide, specifically including
about 0.5x, 0.6x, 0.7x, 0.8x. 0.85x, 0.9x, and 0.95x of either herbicide and all derivable
combinations thereof, as well as higher rates such as 0.97x and 0.99x. Alternatively, in the
case of more difficult to control weeds or where a greater degree of weed control is desired,
Ix and higher application rates may be made in view of the finding herein that even high
application rates of dicamba did not significantly damage plants. The 1x application rates are
set by the manufacturer of a commercially available herbicide formulation and are known to
those of skill in the art. For example, the label for Fallow Master™, a glyphosate and
dicamba mixture having a ratio of glyphosate:dicamba of about 2:1 recommends application
rates of about 451 g/ha (311 ae g/ha glyphosate:140 ac g/ha dicamba) to 621 ac g/ha (428 ae
g/ha glyphosate: 193 ae g/ha dicamba) depending upon the weed species and weed height.
Combining glyphosate and dicamba allows decreased herbicide use to achieve the same level
of weed control as shown below. The spectrum of weeds that may be controlled at any given

herbicide application rate may therefore be increased when the herbicides are combined.

Transgenic plants having herbicide tolerance may be made as described in the art.
Dicamba tolerance may be conferred, for example, by a gene for dicamba monooxygenase
(DMO) from Pseudomonas maltophilia (e.g. U.S. Patent Application No: 20030135879).

Examples of sequences that may be used in this regard are also found in U.S. Patent
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Application 60/811,276, incorporated by reference herein in its entirety. Additional auxin-
like herbicide-degrading activities are also known, including a dehalogenase activity (Wang,

1996).

Unmodified and modified protein molecules and their corresponding nucleic acid
molecules providing herbicide tolerances to one or more of these herbicides are well known

in the art. They are exemplified below and are incorporated herein by reference:

a) sequences encoding tolerance to glyphosate include 5-enolpyruvylshikimate-3-
phosphate synthases (EPSPS; U.S. Patent 5,627,061, U.S. Patent RE39,247, U.S. Patent
6,040,497, U.S. Patent 5,094,945, WO004074443, and WOO04009761),  glyphosate
oxidoreductase (GOX; U.S. Patent 5,463,175), glyphosate decarboxylase (W005003362 and
U.S. Patent Application 20040177399), and glyphosate-N-acetyl transferase (GAT; e.g. U.S.
Patent publications 20030083480 and 20070079393) conferring tolerance to glyphosate;

b) dicamba monooxygenase (DMO, encoded by ddmC) conferring tolerance to auxin-
like herbicides such as dicamba (U.S. Patent Applications 20030115626, 20030135879,
Wang et al., 1996; Herman et al., 2005);

¢) phosphinothricin acetyltransferase (bar) conferring tolerance to phosphinothricin or
glufosinate (U.S. 5,646,024, U.S. 5,561,236, EP 275,957; U.S. 5,276,268; U.S. 5,637, 489;
U.S. 5,273, 894);

d) 2,2- dichloropropionic acid dechalogenase conferring tolerance to 2,2-

dichloropropionic acid (Dalapon) (W09927116);

¢) acetohydroxyacid synthase or acetolactate synthase conferring tolerance to
acetolactate synthase inhibitors such as sulfonylurea, imidazolinone, triazolopyrimidine,
pyrimidyloxybenzoates and phthalide (U.S. 6,225,105; U.S. 5,767,366, U.S. 4,761,373; U.S.
5,633,437, U.S. 6,613,963; U.S. 5,013,659, U.S. 5,141,870; U.S. 5,378,824; U.S. 5,605,011);

f) haloarylnitrilase (Bxn) for conferring tolerance to bromoxynil (WO8704181A1;
U.S. 4,810,648; WO8900193A);

g) modified acetyl-coenzyme A carboxylase for conferring tolerance to
cyclohexanedione (sethoxydim) and aryloxyphenoxypropionate (haloxyfop) (U.S.
6,414,222);

h) dihydropteroate synthase (su/l) for conferring tolerance to sulfonamide herbicides

(U.S. 5,597,717; U.S. 5,633,444; U.S. 5,719,046);
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1) 32 kD photosystem II polypeptide (psbA) for conferring tolerance to triazine
herbicides (Hirschberg et al., 1983);

j) anthranilate synthase for conferring tolerance to 5-methyltryptophan (U.S.
4,581,847);

k) dihydrodipicolinic acid synthase (dapA) for conferring to tolerance to aminoethyl
cysteine (WO8911789);

1) phytoene desaturase (crtl) for conferring tolerance to pyridazinone herbicides such

as norflurazon (JP06343473);

m) hydroxy-phenyl pyruvate dioxygenase for conferring tolerance to

cyclopropylisoxazole herbicides such as isoxaflutole (WO 9638567; U.S. 6,268,549 ),

n) modified protoporphyrinogen oxidase I (protox) for conferring tolerance to

protoporphyrinogen oxidase inhibitors (U.S. 5,939,602); and

0) aryloxyalkanoate dioxygenase (AAD-1, AAD-12) for conferring tolerance to an
herbicide containing an aryloxyalkanoate moiety (W0O05107437; W0O07053482). Examples
of such herbicides include phenoxy auxins (such as 2,4-D and dichlorprop), pyridyloxy
auxins (such as fluroxypyr and triclopyr), aryloxyphenoxypropionates (AOPP) acetyl-
coenzyme A carboxylase (ACCase) inhibitors (such as haloxyfop, quizalofop, and diclofop),
and 5- substituted phenoxyacetate protoporphyrinogen oxidase IX inhibitors (such as

pyraflufen and flumiclorac).

Variants of DMOs having a capability to degrade auxin-like herbicides, as well as
glyphosate or other herbicide tolerance genes, can readily be prepared and assayed for
activity according to standard methods. Such sequences can also be identified by techniques
known in the art such as nucleic acid hybridization, for example, from suitable organisms
including bacteria that degrade auxin-like herbicides such as dicamba or other herbicides
(U.S. Patent 5,445,962; Cork and Krueger, 1991; Cork and Khalil, 1995). Variants can also
be chemically synthesized, for example, using the known DMO polynucleotide sequences
according to techniques well known in the art. For instance, DNA sequences may be
synthesized by phosphoamidite chemistry in an automated DNA synthesizer. Chemical
synthesis may be desirable because codons preferred by the host in which the DNA sequence

will be expressed may be used to optimize expression.
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Modification and changes may be made to the polypeptide sequence of a protein such
as the DMO sequences provided herein while retaining enzymatic activity. The following is
a discussion based upon changing the amino acids of a protein to create an equivalent, or
even an improved, modified polypeptide and corresponding coding sequences. It is known,
for example, that certain amino acids may be substituted for other amino acids in a protein
structure without appreciable loss of interactive binding capacity with structures such as
binding sites on substrate molecules. Since it is the interactive capacity and nature of a
protein that defines that protein’s biological functional activity, certain amino acid sequence
substitutions can be made in a protein sequence, and, of course, its underlying DNA coding
sequence, and nevertheless obtain a protein with like properties. It is thus contemplated that
various changes may be made in the DMO peptide sequences described herein or other
herbicide tolerance polypeptides and corresponding DNA coding sequences without

appreciable loss of their biological utility or activity.

In making such changes, the hydropathic index of amino acids may be considered.
The importance of the hydropathic amino acid index in conferring interactive biologic
function on a protein is generally understood in the art (Kyte et al., 1982). It is accepted that
the relative hydropathic character of the amino acid contributes to the secondary structure of
the resultant protein, which in turn defines the interaction of the protein with other molecules,

for example, enzymes, substrates, receptors, DNA, antibodies, antigens, and the like.

It is known in the art that amino acids may be substituted by other amino acids having
a similar hydropathic index or score and still result in a protein with similar biological
activity, i.e., still obtain a biological functionally equivalent protein. In making such
changes, the substitution of amino acids whose hydropathic indices are within +2 is preferred,
those which are within 1 are particularly preferred, and those within +0.5 are even more

particularly preferred.

It is also understood in the art that the substitution of like amino acids can be made
effectively on the basis of hydrophilicity. U.S. Patent 4,554,101 states that the greatest local
average hydrophilicity of a protein, as governed by the hydrophilicity of its adjacent amino
acids, correlates with a biological property of the protein. It is understood that an amino acid
can be substituted for another having a similar hydrophilicity value and still obtain a
biologically equivalent protein. In such changes, the substitution of amino acids whose

hydrophilicity values are within 2 is preferred, those which are within +1 are particularly
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preferred, and those within +0.5 are even more particularly preferred. Exemplary
substitutions which take these and various of the foregoing characteristics into consideration
are well known to those of skill in the art and include: arginine and lysine; glutamate and

aspartate; serine and threonine; glutamine and asparagine; and valine, leucine and isoleucine.

A gene conferring herbicide tolerance will typically be linked to a plant promoter
driving expression of the gene in an amount sufficient to confer the herbicide tolerance.
Promoters suitable for this and other uses are well known in the art. Examples describing
such promoters include U.S. Patent 6,437,217 (maize RS81 promoter), U.S. Patent 5,641,876
(rice actin promoter), U.S. Patent 6,426,446 (maize RS324 promoter), U.S. Patent 6,429,362
(maize PR-1 promoter), U.S. Patent 6,232,526 (maize A3 promoter), U.S. Patent 6,177,611
(constitutive maize promoters), U.S. Patents 5,322,938, 5,352,605, 5,359,142 and 5,530,196
(35S promoter), U.S. Patent 6,433,252 (maize L3 oleosin promoter), U.S. Patent 6,429,357
(rice actin 2 promoter as well as a rice actin 2 intron), U.S. Patent 5,837,848 (root specific
promoter), U.S. Patent 6,294,714 (light inducible promoters), U.S. Patent 6,140,078 (salt
inducible promoters), U.S. Patent 6,252,138 (pathogen inducible promoters), U.S. Patent
6,175,060 (phosphorus deficiency inducible promoters), U.S. Patent 6,388,170 (bidirectional
promoters), U.S. Patent 6,635,806 (gamma-coixin promoter), and U.S. patent application
Serial No. 09/757,089 (maize chloroplast aldolase promoter). Additional promoters that may
find use are a nopaline synthase (NOS) promoter (Ebert et al., 1987), the octopine synthase
(OCS) promoter (which is carried on tumor-inducing plasmids of Agrobacterium
tumefaciens), the caulimovirus promoters such as the cauliflower mosaic virus (CaMV) 19S
promoter (Lawton et al., 1987), the CaMV 35S promoter (Odell et al., 1985), the figwort
mosaic virus 35S-promoter (Walker et al., 1987), the sucrose synthase promoter (Yang et al.,
1990), the R gene complex promoter (Chandler ef al., 1989), the chlorophyll a/b binding
protein gene promoter, CaMV35S (U.S. Patent Nos. 5,322,938; 5,352,605; 5,359,142; and
5,530,196), FMV35S (U.S. Patents 6,051,753; 5,378,619), a PCISV promoter (e.g. U.S.
Patent 5,850,019, and the promoter of SEQ ID NO:15), the SCP1 promoter (U.S. Pat. No.
6,677,503); and AGRtu.nos (GenBank Accession V00087; Depicker et al, 1982; Bevan et al.,
1983) promoters, and the like.

Benefit may be obtained for the expression of herbicide tolerance genes by use of a
sequence coding for a transit peptide. For example, incorporation of a suitable chloroplast
transit peptide, such as, the Arabidopsis thaliana EPSPS CTP (Klee et al., 1987), and the
Petunia hybrida EPSPS CTP (della-Cioppa ef al., 1986) has been shown to target
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heterologous EPSPS protein sequences to chloroplasts in transgenic plants. DMO may also
be targeted to chloroplasts. Chloroplast transit peptides (CTPs) are engineered to be fused to
the N-terminus of a protein to direct the protein into the plant chloroplast. Such sequences
may find use in connection with a nucleic acid conferring dicamba tolerance in particular.
Many chloroplast-localized proteins are expressed from nuclear genes as precursors and are
targeted to the chloroplast by a chloroplast transit peptide that is removed during the import
process. Examples of chloroplast proteins include the small subunit (RbcS2) of ribulose-1,5,-
bisphosphate carboxylase such as from pea (Pisum sativum), ferredoxin, ferredoxin
oxidoreductase, the light-harvesting complex protein I and protein II, and thioredoxin F.
Other exemplary chloroplast targeting sequences include the maize cab-m7 signal sequence
(Becker et al., 1992; PCT WO 97/41228), the pea glutathione reductase signal sequence
(Creissen et al., 1995; PCT WO 97/41228), and the CTP of the Nicotiana tobaccum ribulose
1,5-bisphosphate carboxylase small subunit chloroplast transit peptide (SSU-CTP) (Mazur, et
al., 1985). Use of AtRbcS4 (CTPI1; U.S. Patent 5,728,925), AtShkG (CTP2; Klee et al.,
1987), AtShkGZm (CTP2synthetic; see SEQ ID NO:14 of W0O04009761), PsRbcS (Coruzzi
et al., 1984), and those disclosed in U.S. Provisional Appln. Serial No. 60/891,675 with the
invention in particular may be of benefit, for instance with regard to expression of a DMO
polypeptide (e.g. see SEQ ID NOs:3-14 for peptide sequences of CTPs and the nucleic acid

sequences that encode them).

A 57 UTR that functions as a translation leader sequence is a DNA genetic element
located between the promoter sequence of a gene and the coding sequence. The translation
leader sequence is present in the fully processed mRNA upstream of the translation start
sequence. The translation leader sequence may affect processing of the primary transcript to
mRNA, mRNA stability or translation efficiency. Examples of translation leader sequences
include maize and petunia heat shock protein leaders (U.S. Patent No. 5,362,865), plant virus
coat protein leaders, plant rubisco leaders, among others (Turner and Foster, 1995). Non-
limiting examples of 5” UTRs that may in particular be of benefit for use GmHsp (U.S. Patent
5,659,122), PhDnaK (U.S. Patent 5,362,865), AtAntl, TEV (Carrington and Freed, 1990),
and AGRtunos (GenBank Accession V0O0087; Bevan et al., 1983) .

The 3’ non-translated sequence, 3’ transcription termination region, or poly
adenylation region means a DNA molecule linked to and located downstream of a structural
polynucleotide molecule and includes polynucleotides that provide polyadenylation signal

and other regulatory signals capable of affecting transcription, mRNA processing or gene
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expression. The polyadenylation signal functions in plants to cause the addition of
polyadenylate nucleotides to the 3’ end of the mRNA precursor. The polyadenylation
sequence can be derived from the natural gene, from a variety of plant genes, or from T-DNA
genes. An example of a 3’ transcription termination region is the nopaline synthase 3’ region
(nos 3’; Fraley et al., 1983). The use of different 3’ nontranslated regions is exemplified
(Ingelbrecht et al., 1989). Polyadenylation molecules from a Pisum sativum RbcS2 gene
(Ps.RbcS2-E9; Coruzzi et al.,, 1984) and AGRtu.nos (Genbank Accession E01312) in

particular may be of benefit for use with the invention.

Any of the techniques known in the art for introduction of transgenes into plants may
be used to prepare a herbicide tolerant plant in accordance with the invention (see, for
example, Miki ef al., 1993). Suitable methods for transformation of plants are believed to
include virtually any method by which DNA can be introduced into a cell, such as by
electroporation as illustrated in U.S. Patent No. 5,384,253; microprojectile bombardment as
illustrated in U.S. Patent Nos. 5,015,580; 5,550,318; 5,538,880; 6,160,208; 6,399,861; and
6,403,865; Agrobacterium-mediated transformation as illustrated in U.S. Patent Nos.
5,635,055; 5,824,877, 5,591,616; 5,981,840, and 6,384,301; and protoplast transformation as
illustrated in U.S. Patent No. 5,508,184, efc. Through the application of techniques such as
these, the cells of virtually any plant species may be stably transformed, and these cells
developed into transgenic plants. Techniques that may be particularly useful in the context of
cotton transformation are disclosed in U.S. Patent Nos. 5,846.797, 5,159,135, 5,004,863, and
6,624,344; and techniques for transforming Brassica plants in particular are disclosed, for
example, in U.S. Patent 5,750,871; and techniques for transforming soybean are disclosed in
for example in Zhang et al., 1999 and U.S. Patent 6,384,301). Techniques for transforming
corn are disclosed, for example, in U.S. Patent 7,060,876, U.S. Patent 5,591,616, and
W09506722.

After effecting delivery of exogenous DNA to recipient cells, the next steps generally
concern identifying the transformed cells for further culturing and plant regeneration. In
order to improve the ability to identify transformants, one may desire to employ a selectable
or screenable marker gene with a transformation vector prepared in accordance with the
invention. In this case, one would then generally assay the potentially transformed cell
population by exposing the cells to a selective agent or agents, or one would screen the cells

for the desired marker gene trait.
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Cells that survive the exposure to the selective agent, or cells that have been scored
positive in a screening assay, may be cultured in media that supports regeneration of plants.
In an exemplary embodiment, any suitable plant tissue culture media, for example, MS and
N6 media may be modified by including further substances such as growth regulators. Tissue
may be maintained on a basic media with growth regulators until sufficient tissue is available
to begin plant regeneration efforts, or following repeated rounds of manual selection, until the
morphology of the tissue is suitable for regeneration, typically at least 2 weeks, then
transferred to media conducive to shoot formation. Cultures are transferred periodically until
sufficient shoot formation has occurred. Once shoot are formed, they are transferred to media
conducive to root formation. Once sufficient roots are formed, plants can be transferred to

soil for further growth and maturity.

To confirm the presence of the exogenous DNA or “transgene(s)” in the regenerating
plants, a variety of assays may be performed. Such assays include, for example, “molecular
biological” assays, such as Southern and Northern blotting and PCR™; “biochemical” assays,
such as detecting the presence of a protein product, e.g., by immunological means (ELISAs
and Western blots) or by enzymatic function; plant part assays, such as leaf or root assays;

and also, by analyzing the phenotype of the whole regenerated plant.

Once a transgene has been introduced into a plant, that gene can be introduced into
any plant sexually compatible with the first plant by crossing, without the need for ever
directly transforming the second plant. Therefore, as used herein the term “progeny” denotes
the offspring of any generation of a parent plant prepared in accordance with the instant
invention, wherein the progeny comprises a selected DNA construct prepared in accordance
with the invention. A “transgenic plant” may thus be of any generation. “Crossing” a plant
to provide a plant line having one or more added transgenes or alleles relative to a starting
plant line, as disclosed herein, is defined as the techniques that result in a particular sequence
being introduced into a plant line by crossing a starting line with a donor plant line that
comprises a transgene or allele of the invention. To achieve this one could, for example,
perform the following steps: (a) plant seeds of the first (starting line) and second (donor plant
line that comprises a desired transgene or allele) parent plants; (b) grow the seeds of the first
and second parent plants into plants that bear flowers; (c) pollinate a flower from the first
parent plant with pollen from the second parent plant; and (d) harvest seeds produced on the

parent plant bearing the fertilized flower.
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The crop may be a dicot crop selected from the group consisting of alfalfa, beans,
broccoli, cabbage, carrot, cauliflower, celery, Chinese cabbage, cotton, cucumber, eggplant,
lettuce, melon, pea, pepper, peanut, potato, pumpkin, radish, rapeseed, spinach, soybean,
squash, sugarbeet, sunflower, tomato, and watermelon. Preferably, the crop is a soybean or

cotton crop.

The crop may be a monocot crop selected from the group consisting of corn, onion,
rice, sorghum, wheat, rye, millet, sugarcane, oat, triticale, switchgrass, and turfgrass.

Preferably, the crop is corn.

Nucleic acid molecules providing tolerance to glyphosate, glufosinate, dicamba, and
2,4-D are disclosed above. These nucleic acid molecules are introduced in soybean or cotton

by transformation methods as disclosed above.

Equipment and methods known in the art are used to apply various herbicide
treatments as disclosed herein. The application rates of herbicides maybe varied, for instance
as described above, depending upon the soil texture, pH, organic matter content, tillage
systems, and the size of the weed, and can be determined by consulting the herbicide label for

the proper herbicide rate.

The preparation of herbicide compositions for use in connection with the current
invention will be apparent to those of skill in the art in view of the disclosure. Such
compositions, which are commercially available, will typically include, in addition to the
active ingredient, components such as surfactants, solid or liquid carriers, solvents and
binders. Examples of surfactants that may be used for application to plants include the alkali
metal, alkaline earth metal or ammonium salts of aromatic sulfonic acids, e.g., ligno-, phenol-
, naphthalene- and dibutylnaphthalenesulfonic acid, and of fatty acids of arylsulfonates, of
alkyl ethers, of lauryl ethers, of fatty alcohol sulfates and of fatty alcohol glycol ether
sulfates, condensates of sulfonated naphthalene and its derivatives with formaldehyde,
condensates of naphthalene or of the naphthalenesulfonic acids with phenol and
formaldehyde, condensates of phenol or phenolsulfonic acid with formaldehyde, condensates
of phenol with formaldehyde and sodium sulfite, polyoxyethylene octylphenyl ether,
ethoxylated isooctyl-, octyl-or nonylphenol, tributylphenyl polyglycol ether, alkylaryl
polyether alcohols, isotridecyl alcohol, ethoxylated castor oil, ethoxylated triarylphenols,
salts of phosphated triarylphenolethoxylates, lauryl alcohol polyglycol ether acetate, sorbitol

esters, lignin-sulfite waste liquors or methylcellulose, or mixtures of these. Common practice
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in the case of surfactant use is about 0.25% to 1.0% by weight, and more commonly about

0.25% to 0.5% by weight.

Compositions for application to plants may be solid or liquid. Where solid
compositions are used, it may be desired to include one or more carrier materials with the
active compound. Examples of carriers include mineral earths such as silicas, silica gels,
silicates, talc, kaolin, attaclay, limestone, chalk, loess, clay, dolomite, diatomaceous earth,
calcium sulfate, magnesium sulfate, magnesium oxide, ground synthetic materials, fertilizers
such as ammonium sulfate, ammonium phosphate, ammonium nitrate, thiourca and urea,
products of vegetable origin such as cereal meals, tree bark meal, wood meal and nutshell
meal, cellulose powders, attapulgites, montmorillonites, mica, vermiculites, synthetic silicas
and synthetic calcium silicates, or mixtures of these. Solid formulations may be formulated
as dusts, dispersible powders, granules, microcapsules and the like. Liquid formulations may

include aqueous and non-aqueous solutions, emulsions, and the like.

For liquid solutions, water-soluble compounds or salts may be included, such as
sodium sulfate, potassium sulfate, sodium chloride, potassium chloride, sodium acetate,
ammonium hydrogen sulfate, ammonium chloride, ammonium acetate, ammonium formate,
ammonium oxalate, ammonium carbonate, ammonium hydrogen carbonate, ammonium
thiosulfate, ammonium hydrogen diphosphate, ammonium dihydrogen monophosphate,
ammonium sodium hydrogen phosphate, ammonium thiocyanate, ammonium sulfamate or

ammonium carbamate.

Other exemplary components in herbicidal compositions include binders such as
polyvinylpyrrolidone, polyvinyl alcohol, partially hydrolyzed polyvinyl acetate,
carboxymethylcellulose, starch, vinylpyrrolidone/vinyl acetate copolymers and polyvinyl
acetate, or mixtures of these; lubricants such as magnesium stearate, sodium stearate, talc or
polyethylene glycol, or mixtures of these; antifoams such as silicone emulsions, long-chain
alcohols, phosphoric esters, acetylene diols, fatty acids or organofluorine compounds, and
complexing agents such as: salts of ecthylenediaminetetraacetic acid (EDTA), salts of

trinitrilotriacetic acid or salts of polyphosphoric acids, or mixtures of these.

Also, disclosed are methods of minimizing development of herbicide resistant weeds
in the future by rotating a first cropping system in a first year comprising a crop tolerant to
one or more herbicides and accompanying herbicidal treatments with a second cropping

system in a second year comprising a crop tolerant to one or more herbicides and
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accompanying herbicidal treatments, wherein the second crop has tolerance to a different

herbicide or a combination of herbicides.

The cropping systems disclosed herein incorporate not only the use of crops that are
tolerant to one or more herbicides and the use of chemical weed control means such as types,
rates, and timing of herbicide applications but also the use of cultural means such as crop
rotation with other transgenic crops having tolerance to one or more herbicides and
mechanical weed control means such as tilling, resulting in novel integrated weed

management.

A crop tolerant to one or more herbicides belonging to different mode of action
groups is produced and utilized in a cropping system of the present invention. These
herbicides are approved by Weed Science Society of America (WSSA) and non-limiting
examples are found in Table 2 (Mallory-Smith and Retzinger Jr, 2003; Herbicide Handbook,
2002,; Schmidt, 1997).

The invention should be read in view of these definitions:

“Auxin-like” herbicides refers to herbicides of four chemical families: phenoxy,
carboxylic acid (or pyridine), benzoic acid, and quinaline carboxylic acid. These types of
herbicides mimic or act like the natural plant growth regulators called auxins. The action of
auxinic herbicides appears to affect cell wall plasticity and nucleic acid metabolism, which

can lead to uncontrolled cell division and growth.

Phenoxy herbicides are most common and have been used as herbicides since the
1940s when (2,4-dichlorophenoxy) acetic acid (2,4-D) was discovered. Other examples
include 4-(2,4-dichlorophenoxy) butyric acid (2,4-DB), 2-(2,4-dichlorophenoxy) propanoic
acid (2, 4-DP), (2,4,5-trichlorophenoxy)acetic acid (2,4,5-T), 2-(2,4,5-Trichlorophenoxy)
Propionic  Acid  (2,4,5-TP), 2-(2,4-dichloro-3-methylphenoxy)-N-phenylpropanamide
(clomeprop), (4-chloro-2-methylphenoxy) acetic acid (MCPA), 4-(4-chloro-o-tolyloxy)
butyric acid (MCPB), and 2-(4-chloro-2-methylphenoxy) propanoic acid (MCPP).

The next largest chemical family is the carboxylic acid herbicides, also called
pyridine herbicides. Examples include 3,6-dichloro-2-pyridinecarboxylic acid (Clopyralid),
4-amino-3,5,6-trichloro-2-pyridinecarboxylic acid (picloram), (2,4,5-trichlorophenoxy) acetic
acid (triclopyr), and 4-amino-3,5-dichloro-6-fluoro-2-pyridyloxyacetic acid (fluroxypyr).

Examples of benzoic acids include 3,6-dichloro-o-anisic acid (dicamba), 3,5,6-

trichloro-o-anisic acid (tricamba), and 3-amino-2,5-dichlorobenzoic acid (chloramben).
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Dicamba is a particularly useful herbicide for use in the present invention. A fourth chemical
family of auxinic herbicides is the quinaline carboxylic acid family, an example of which is
3,7-dichloro-8-quinolinecarboxylic acid (quinclorac). This herbicide is unique in that it also
will control some grass weeds, unlike the other auxin-like herbicides which essentially
control only broadleaf or dicotyledonous plants. Another herbicide in this category is 7-

chloro-3-methyl-8-quinolinecarboxylic acid (quinmerac).

“Dicamba” refers to 3,6-dichloro-o-anisic acid or 3,6-dichloro-2-methoxy benzoic
acid and its acids and salts. Its salts include isopropylamine, diglycoamine, dimethylamine,
potassium and sodium. Examples of commercial formulations of dicamba include, without
limitation, Banvel™ (as DMA salt), Clarity™ (as DGA salt), VEL-58-CS-11™ and
Vanquish™ (as DGA salt, BASF).

A comprehensive list of weeds that are controlled by dicamba can be found at
www.greenbook.net/docs/Label/L2281.pdf. The herbicide is particularly useful for control of
taller weeds and more difficult to control weeds such as purslane, sicklepod, morninglory and
wild buckwheat. Dicamba can be used to control weeds not susceptible to other herbicides.
Following the application of Clarity™, a formulation of dicamba, a minimum accumulation
of one inch of rainfall or overhead irrigation followed by a 14 day waiting period for the 4 to
8 ounce/acre rates or a 28 day waiting period for the 16 ounce/acre rates has been recommend
for controlling weeds in a soybean field (see Table 22 in VanGessel and Majek, 2005). The
Clarity® label recommends that it be applied at least 15 days prior to sorghum planting.
Similarly, for cotton, a waiting period of 21 days is recommended after applying Clarity® or
Banvel® to the field, before planting the cotton seeds (Craig et al., 2005,
www.ipmcenters.org/cropprofiles/docs/tncotton.html) and no pre-emergence and post-
emergence application are label recommended. For post-emergent weed control in corn,
dicamba is the 5th most widely used herbicide for broad leaf weeds. However, although the
optimal rate for broad leaf weed control is between 280 to 560 g/h (grams/hectare), the
average use rate in corn is 168 g/h as at higher use rates and under certain environmental
conditions, dicamba can injure corn. In a cropping system comprising crop plants displaying
tolerance to dicamba, more flexibility is available to a grower in the timing and usage rate for

dicamba application.

“Glyphosate” refers to N-phosphonomethylglycine and salts thereof. Glyphosate is
commercially available in numerous formulations. Examples of these formulations of

glyphosate include, without limitation, those sold by Monsanto Company as ROUNDUP®,
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ROUNDUP® ULTRA, ROUNDUP® ULTRAMAX, ROUNDUP® CT, ROUNDUP®
EXTRA, ROUNDUP® BIACTIVE, ROUNDUP® BIOFORCE, RODEO®, POLARIS®,
SPARK® and ACCORD® herbicides, all of which contain glyphosate as its
isopropylammonium salt, ROUNDUP® WEATHERMAX containing glyphosate as its
potassium salt; ROUNDUP® DRY and RIVAL® herbicides, which contain glyphosate as its
ammonium salt; ROUNDUP® GEOFORCE, which contains glyphosate as its sodium salt;
and TOUCHDOWN® herbicide, which contains glyphosate as its trimethylsulfonium salt.

“First treatment” refers to application of one or more herbicides sequentially or in a

tank-mix at pre-planting, planting, pre-emergence, or at a combination of these stages.

“Second treatment” refers to applying one or more herbicides sequentially or in a

tank-mix at an early post-emergence stage.

“Third treatment” refers to applying one or more herbicides sequentially or in a tank-
mix at a late post-emergence stage. These stages are different for each crop. Generally it
refers to development of crop canopy which influences both shading of weed growth and

ability to get application equipment through the rows of the crop.

“Fourth treatment” refers to applying one or more herbicides sequentially or in a tank-
mix at a pre-harvest stage. Preharvest is generally defined as when crop and weeds are still

green and growing to a point where post emergence herbicides can still be effective.

“Fifth treatment” refers to applying one or more herbicides sequentially or in a tank-
mix at a post-harvest stage when a crop has been removed. This can either be a treatment in
fall or spring, treatment between a fallow period, or treatment between a crop planting in

double crop planting situations.

An “herbicide resistant weed” is defined as a weed biotype that is no longer
controllable at a herbicide rate that previously used to controlled it, and the trait is passed to

offspring (heritable). Non—limiting examples of these weeds are given in Table 1.
“Tough weed” refers to weeds that are difficult to control.

“Volunteer plant” means a herbicide tolerant crop plant that grows from a seed that

was left after harvest in or on the soil from the previous growing season.

“Cropping system” refers to an interactive combination of a crop, any herbicide
tolerance exhibited by it, and accompanying herbicidal treatment options available at

different stages of crop development, yielding a productive crop.
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“Transgenic” cells and organisms include cells and organisms that do not normally
degrade a herbicide, such as dicamba, but which have been transformed so that they are able
to degrade this herbicide and exhibit agronomically useful levels of tolerance to the

application of the herbicide.

Table 1. Herbicide tolerant weeds. Classification as per WSSA or HRAC; see Table 2.

ACCase inhibitors resistant weeds (Group 1 or A)

Alopecurus myosuroides, Avena fatua, Avena sterilis, Avena sterilis ludoviciana, Brachiaria plantaginea,
Bromus diandrus, Bromus rigidus, Cynosurus echinatus, Digitaria ciliaris, Digitaria ischaemum, Digitaria
sanguinalis, Echinochloa colona, Echinochloa crus-galli, Echinochloa oryzicola, Echinochloa
phyllopogon, Eleusine indica, Eriochloa punctata, Hordeum glaucum, Hordeum leporinum, Ischaemum
rugosum, Leptochloa chinensis, Lolium multiflorum, Lolium perenne, Lolium persicum, Lolium rigidum,
Phalaris minor, Phalaris paradoxa, Rotthoellia exalta, Setaria faberi, Setaria viridis, Setaria viridis var.
robusta-alba Schreiber, Setaria viridis var. robusta-purpurea, Snowdenia polystachea, Sorghum
halepense, Sorghum Sudanese

ALS inhibitors resistant weeds (Group 2 or B)

Alisma plantago-aquatica, Alopecurus myosuroides, Amaranthus blitoides, Amaranthus hybridus,
Amaranthus lividus, Amaranthus palmeri, Amaranthus powellii, Amaranthus quitensis, Amaranthus
retroflexus, Amaranthus rudis, Amaranthus tuberculatus, Ambrosia artemisiifolia, Ambrosia trifida,
Ammania auriculata, Ammania coccinea, Anthemis cotula, Apera spica-venti, Avena fatua, Avena sterilis
ludoviciana, Bacopa rotundifolia, Bidens pilosa, Bidens subalternans, Brassica tournefortii, Bromus
tectorum, Camelina microcarpa, Chenopodium album, Chrysanthemum coronarium, Conyza bonariensis,
Conyza Canadensis, Cuscuta campestris, Cyperus difformis, Damasonium minus, Descurainia Sophia,
Digitaria sanguinalis, Diplotaxis tenuifolia, Echinochloa colona, Echinochloa crus-galli, Echium
plantagineum, Elatine triandra var. pedicellata, Eleusine indica, Euphorbia heterophylla, Fallopia
convolvulus, Fimbristylis miliacea, Galeopsis tetrahit, Galium spurium, Helianthus annuus, Hordeum
glaucum, Iva xanthifolia, Ixophorus unisetus, Kochia scoparia, Lactuca serriola, Limnocharis flava,
Limnophila erecta, Limnophila sessiliflora, Lindernia dubia, Lindernia dubia var. major, Lindernia
micrantha, Lindernia procumbens, Lolium multiflorum, Lolium perenne, Lolium rigidum,
Mesembryanthemum crystallinum , Monochoria korsakowii, Monochoria vaginalis, Neslia paniculata,
Papaver rhoeas, Parthenium hysterophorus, Pentzia suffruticosa, Phalaris minor, Raphanus raphanistrum,
Raphanus sativus, Rapistrum rugosum, Rotala indica var. uliginosa, Sagittaria guyanensis, Sagittaria
montevidensis, Sagittaria pygmaea, Salsola iberica, Scirpus juncoides var. ohwianus, Scirpus mucronatus,
Setaria faberi, Setaria lutescens, Setaria viridis, Setaria viridis var. robusta-alba Schreiber, Sida spinosa,
Sinapis arvensis, Sisymbrium orientale, Sisymbrium thellungii, Solanum ptycanthum, Sonchus asper,
Sonchus oleraceus, Sorghum bicolor, Sorghum halepense, Stellaria media, Thlaspi arvense, Xanthium
strumarium

Arylaminopropionic acids resistant weeds (Group 25 or Z (unclassified))

Avena fatua, Avena sterilis ludoviciana

Bipyridilinms resistant weeds (Group 22 or D)

Amaranthus lividus, Arctotheca calendula, Bidens pilosa, Conyza bonariensis, Conyza Canadensis, Conyza
sumatrensis, Crassocephalum crepidiodes, Cuphea carthagenenis,

Eleusine indica, Epilobium adenocaulon, Erigeron philadelphicus, Hordeum glaucum,

Hordeum leporinum, Ischaemum rugosum, Landoltia punctata, Lepidium virginicum,

Lolium rigidum, Monochoria korsakowii, Poa annua, Solanum americanum, Solanum nigrum, Vulpia
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bromoides, Youngia japonica

Carotenoid biosynthesis inhibitors resistant weeds (Group 12 or F1)

Hydrilla verticillata, Raphanus raphanistrum

Cellulose inhibitors resistant weeds (Group 20 & 21 or L)

Echinochloa erecta

Chloroacetamides and others resistant weeds (Group 15 or K3)

Echinochloa crus-galli, Lolium rigidum

Dinitroanilines and others resistant weeds (Group 3 or K1)

Alopecurus myosuroides, Amaranthus palmeri, Avena fatua, Echinochloa crus-galli,
Eleusine indica, Fumaria densiflora, Lolium rigidum, Poa annua, Setaria viridis,

Sorghum halepense

Glycines resistant weeds (Group 9 or G)

Amaranthus palmeri, Ambrosia artemisiifolia, Conyza bonariensis, Conyza Canadensis,

Eleusine indica, Lolium multiflorum, Lolium rigidum, Plantago lanceolata

Mitosis inhibitors resistant weeds (Group 23 or K2)

Lolium rigidum

Nitriles and others resistant weeds (Group 6 or C3)

Senecio vulgaris

Organoarsenical resistant weeds (Group 17 or Z (unclassified))

Xanthium strumarium

Photosystem II inhibitors resistant weeds (Group 5 or C1 (atrazine type))

Abutilon theophrasti, Alopecurus myosuroides, Amaranthus albus, Amaranthus blitoides, Amaranthus
cruentus, Amaranthus hybridus, Amaranthus lividus, Amaranthus palmeri, Amaranthus powellii,
Amaranthus retroflexus, Amaranthus rudis, Ambrosia artemisiifolia, Arenaria serpyllifolia, Atriplex patula,
Bidens tripartite, Brachypodium distachyon, Brassica campestris, Bromus tectorum, Capsella bursa-
pastoris, Chamomilla suaveolens, Chenopodium album, Chenopodium ficifolium, Chenopodium hybridum,
Chenopodium polyspermum, Chenopodium strictum var. Glaucophyllum, Chloris inflate, Conyza
bonariensis, Conyza Canadensis, Crypsis schoenoides, Datura stramonium, Digitaria sanguinalis,
Echinochloa crus-galli, Epilobium adenocaulon, Epilobium tetragonum, Fallopia convolvulus, Galinsoga
ciliate, Kochia scoparia, Lolium rigidum, Lophochloa smyrnacea, Matricaria matricarioides, Panicum
capillare, Panicum dichotomiflorum, Phalaris paradoxa, Plantago lagopus, Poa annua, Polygonum
aviculare, Polygonum hydropiper, Polygonum lapathifolium, Polygonum pensylvanicum, Polygonum
persicaria, Polvpogon monspeliensis, Portulaca oleracea, Raphanus raphanistrum, Senecio vulgaris,
Setaria faberi, Setaria glauca, Setaria verticillata, Setaria viridis, Setaria viridis var. Major, Sinapis
arvensis, Solanum nigrum, Sonchus asper, Stellaria media, Urochloa panicoides, Urtica urens
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PPO inhibitors resistant weeds (Group 14 or E)

Amaranthus rudis, Ambrosia artemisiifolia, Euphorbia heterophylla

Pyrazoliums resistant weeds (Group Z (unclassified))

Avena fatua

Synthetic auxins/Auxin-like herbicides resistant weeds (Group 4 or O)

Carduus nutans, Carduus pycnocephalus, Centaurea solstitialis, Cirsium arvense, Commelina diffusa,
Convolvulus arvensis, Daucus carota, Digitaria ischaemum, Echinochloa colona, Echinochloa crus-galli,
Echinochloa crus-pavonis, Fimbristylis miliacea, Galeopsis tetrahit, Galium spurium, Kochia scoparia,
Limnocharis flava, Limnophila erecta, Matricaria perforate, Papaver rhoeas, Ranunculus acris, Sinapis
arvensis, Soliva sessilis, Sphenoclea zeylanica, Stellaria media

Thiocarbamates and others resistant weeds (Group 8 or N)

Avena fatua, Echinochloa crus-galli, Echinochloa oryzicola, Echinochloa phyllopogon,

Lolium rigidum, Nassella trichotoma, Poa annua, Stipa neesiana

Triazoles, ureas, isoxazolidiones resistant weeds (Group 11 or F3)

Agrostis stolonifera, Lolium rigidum, Poa annua, Polygonum aviculare

Ureas and amides resistant weeds (Group 7 or C2)

Alopecurus japonicus, Alopecurus myosuroides, Amaranthus powellii, Amaranthus retroflexus, Ambrosia
artemisiifolia, Apera spica-venti, Beckmannia syzigachne,

Bromus tectorum, Chenopodium album, Chloris inflate, Conyza canadensis, Echinochloa colona,
Echinochloa crus-galli, Echinochloa erecta, Euphorbia heterophylla, Lolium multiflorum, Lolium rigidum,
Phalaris minor, Poa annua, Portulaca oleracea, Senecio vulgaris

Table 2. Herbicides classified by primary site of action

HRAC | Mode of Action Chemical Family Active Ingredient WSSA
Group Group
Inhibition of acetyl Aryloxyphenoxy- clodinafop-propargyl
A ) 1
CoA carboxylase propionates cyhalofop-butyl
(ACCase) ‘FOPs’ diclofop-methyl

fenoxaprop-P-ethyl
fluazifop-P-butyl
haloxyfop-R-methyl
propaquizafop
quizalofop-P-ethyl

Cyclohexanediones alloxydim

‘DIMs’ butroxydim
(clefoxydim proposed)
clethodim

cycloxydim
sethoxydim
tepraloxydin
tralkoxydim

Inhibition of acetolactate synthase Sulfonylureas amidosulfuron
B . 2
ALS azimsulfuron
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HRAC
Group

Mode of Action

Chemical Family

Active Ingredient

WSSA
Group

(acetohydroxyacid synthase AHAS)

bensulfuron-methyl
chlorimuron-ethyl
chlorsulfuron
cinosulfuron
cyclosulfamuron
ethametsul furon-
methyl
ethoxysulfuron
flazasulfuron
flupyrsulfuron-methyl-
Na

foramsulfuron
halosulfuron-methyl
imazosulfuron
iodosulfuron
metsulfuron-methyl
nicosulfuron
oxasulfuron
primisulfuron-methyl
prosulfuron
pyrazosulfuron-ethyl
rimsulfuron
sulfometuron-methyl
sulfosulfuron
thifensulfuron-methyl
triasulfuron
tribenuron-methyl
trifloxysulfuron
triflusulfuron-methyl
tritosulfuron

Imidazolinones

imazapic
imazamethabenz-
methyl
imazamox
imazapyr
imazaquin
imazethapyr

Triazolopyrimidines

cloransulam-methyl
diclosulam
florasulam
flumetsulam
metosulam

Pyrimidinyl(thio)benzoates

bispyribac-Na
pyribenzoxim
pyriftalid
pyrithiobac-Na
pyriminobac-methyl

Sulfonylaminocarbonyl-
triazolinones

flucarbazone-Na
procarbazone-Na

1

Inhibition of photosynthesis at
photosystem II

Triazines

ametryne
atrazine
cyanazine
desmetryne
dimethametryne
prometon
prometryne
propazine
simazine
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HRAC
Group

Mode of Action

Chemical Family

Active Ingredient

WSSA
Group

simetryne
terbumeton
terbuthylazine
terbutryne
trictazine

Triazinones

hexazinone
metamitron
metribuzin

Triazolinone

amicarbazone

Uracils

bromacil
lenacil
terbacil

Pyridazinones

pyrazon = chloridazon

Phenyl-carbamates

desmedipham
phenmedipham

C2

Inhibition of photosynthesis at
photosystem II

Ureas

chlorobromuron
chlorotoluron
chloroxuron
dimefuron

diuron

ethidimuron
fenuron
fluometuron (see F3)
isoproturon

isouron

linuron
methabenzthiazuron
metobromuron
metoxuron
monolinuron
neburon

siduron

tebuthiuron

Amides

propanil
pentanochlor

3

Inhibition of photosynthesis at
photosystem II

Nitriles

bromofenoxim (also
M)

bromoxynil

(also group M)
ioxynil (also group M)

Benzothiadiazinone

bentazon

Phenyl-pyridazines

pyridate
pyridafol

Photosystem-I-clectron diversion

Bipyridyliums

diquat
paraquat

22

Inhibition of protoporphyrinogen
oxidase
(PPO)

Diphenylethers

acifluorfen-Na
bifenox
chlomethoxyfen
fluoroglycofen-ethyl
fomesafen

halosafen

lactofen

oxyfluorfen

14

Phenylpyrazoles

fluazolate
pyraflufen-ethyl

N-phenylphthalimides

cinidon-ethyl
flumioxazin
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HRAC | Mode of Action Chemical Family Active Ingredient WSSA
Group Group

flumiclorac-pentyl
Thiadiazoles fluthiacet-methyl
thidiazimin
Oxadiazoles oxadiazon
oxadiargyl
Triazolinones azafenidin
carfentrazone-cthyl
sulfentrazone
Oxazolidinediones pentoxazone
Pyrimidindiones benzfendizone
butafenacil
Others pyrazogyl
profluazol
F1 Bleaching: Pyridazinones norflurazon 12
Inhibition of carotenoid
biosynthesis at the phytoene
desaturase step (PDS)
Pyridinecarboxamides diflufenican
picolinafen
Others beflubutamid
fluridone
flurochloridone
flurtamone
F2 Bleaching: Triketones mesotrione 28
Inhibition of 4-hydroxyphenyl- sulcotrione
pyruvate-dioxygenase (4-HPPD)
Isoxazoles isoxachlortole
isoxaflutole
Pyrazoles benzofenap
pyrazolynate
pyrazoxyfen
Others benzobicyclon
F3 Bleaching: Triazoles amitrole 11
Inhibition of carotenoid (in vivo inhibition of
biosynthesis (unknown target) lycopene cyclase)
Isoxazolidinones clomazone 13
Ureas fluometuron (see C2)
Diphenylether aclonifen
G Inhibition of EPSP synthase Glycines glyphosate 9
sulfosate
H Inhibition of glutamine synthetase Phosphinic acids glufosinate-ammonium 10
bialaphos = bilanaphos
I Inhibition of DHP (dihydropteroate) | Carbamates asulam 18
synthase
K1 Microtubule assembly inhibition Dinitroanilines benefin = benfluralin 3
butralin
dinitramine
ethalfluralin
oryzalin
pendimethalin
trifluralin
Phosphoroamidates amiprophos-methyl
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HRAC
Group

Mode of Action

Chemical Family

Active Ingredient

WSSA
Group

butamiphos

Pyridines

dithiopyr
thiazopyr

Benzamides

propyzamide =
pronamide
tebutam

Benzenedicarboxylic acids

DCPA = chlorthal-
dimethyl

Inhibition of mitosis / microtubule
organisation

Carbamates

chlorpropham
propham
carbetamide

23

Inhibition of cell division
(Inhibition of VLCF As; see
Remarks)

Chloroacetamides

acetochlor
alachlor
butachlor

15

dimethachlor
dimethanamid
metazachlor
metolachlor
pethoxamid

pretilachlor
propachlor
propisochlor
thenylchlor

Acetamides

diphenamid
napropamide
naproanilide

Oxyacetamides

flufenacet
mefenacet

Tetrazolinones

fentrazamide

Others

anilofos
cafenstrole
indanofan
piperophos

Inhibition of cell wall (cellulose)
synthesis

Nitriles

dichlobenil
chlorthiamid

20

Benzamides

isoxaben

21

Triazolocarboxamides

flupoxam

Uncoupling (Membrane disruption)

Dinitrophenols

DNOC
dinoseb
dinoterb

24

Inhibition of lipid synthesis - not
ACCase inhibition

Thiocarbamates

butylate
cycloate
dimepiperate
EPTC
esprocarb
molinate
orbencarb
pebulate
prosulfocarb
thiobencarb =
benthiocarb
tiocarbazil
triallate
vernolate

Phosphorodithioates

bensulide

Benzofuranes

benfuresate
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HRAC
Group

Mode of Action

Chemical Family

Active Ingredient

WSSA
Group

ethofumesate

Chloro-Carbonic-acids

TCA
dalapon
flupropanate

26

Synthetic auxins (auxin-like)

Phenoxy-carboxylic-acids

clomeprop

2,4-D

2,4-DB

dichlorprop = 2,4-DP
MCPA

MCPB

mecoprop = MCPP =
CMPP

Benzoic acids

chloramben
dicamba
tricamba
2,3,6-TBA

Pyridine
carboxylic acids

clopyralid
fluroxypyr
picloram
triclopyr

Quinoline carboxylic acids

quinclorac
(also group L)
quinmerac

Others

benazolin-ethyl

Inhibition of auxin transport

Phthalamates
Semicarbazones

naptalam
diflufenzopyr-Na

19

Unknown

Arylaminopropionic acids

Flamprop-M-methyl /-
isopropyl

25

Pyrazolium

difenzoquat

Organoarsenicals

DSMA
MSMA

17

Others

bromobutide
(chloro)-flurenol

27

cinmethylin

cumyluron

dazomet

dymron = daimuron
methyl-dimuron=
methyl-dymron
etobenzanid
fosamine

metam
oxaziclomefone
oleic acid

pelargonic acid
pyributicarb
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EXAMPLES

The following examples are included to illustrate embodiments of the invention. It
should be appreciated by those of skill in the art that the techniques disclosed in the examples
that follow represent techniques discovered by the inventor to function well in the practice of
the invention. However, those of skill in the art should, in light of the present disclosure,
appreciate that many changes can be made in the specific embodiments which are disclosed
and still obtain a like or similar result without departing from the concept, spirit and scope of
the invention. More specifically, it will be apparent that certain agents which are both
chemically and physiologically related may be substituted for the agents described herein
while the same or similar results would be achieved. All such similar substitutes and
modifications apparent to those skilled in the art are deemed to be within the spirit, scope and

concept of the invention as defined by the appended claims.

Example 1

Cropping systems for managing weeds

One embodiment of the present invention is exemplified by Tables 3-5, in which
crops tolerant to glyphosate, dicamba, glufosinate, 2,4 D, or a combination thereof (I to X)
are utilized with accompanying herbicidal treatments (First to Fifth) at different stages of
plant growth and development for managing weeds. For soybean, plant growth stages may
be defined as follows: emergence is termed the “VE” growth stage, while early post-
emergence soybean stages are often termed “VC” to “V3”, and late post-emergence soybean
stages are termed “V4” to “R2” (e.g. McWilliams ef al, 1999). “Pre-harvest” typically
occurs after soybean is physiologically mature, but before harvest, while “post-harvest”
occurs after harvest has occurred. “Pre-emergence” application of herbicide therefore refers

to an application prior to crop and weed emergence either, before or after planting.

For cotton the timing of growth stages and related herbicide application may be

defined as follows:

Pre-Emergence: any time prior to emergence of the crop for the purposes of

controlling winter and spring weeds.

Early Post-Emerge: applications that are made from the time the crop emerges

through the vegetative growth stage, i.e. until the pin-head square stage.
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Late Post-Emerge: Applications that are made during the reproductive stage of cotton

growth, i.e. from pin-head square stage until the initiation of boll opening.

Pre-Harvest: Applications made from the initiation of boll opening until just prior to
harvest. Most product labels include a prohibition on applying within a certain number of
days prior to harvest. For example, Roundup can not be applied within 7 days of harvest.

For other products this pre-harvest restriction may be 40 to 70 days.

Post-harvest: Applications made after the harvest for the purpose of controlling late

scason weeds that may be present at harvest time or emerge prior to the winter season.

One of skill in the art would understand that there are no restrictions on how close
applications can be made to crop emergence or crop harvest. However, certain products may
have limitations on the label based on crop injury potential (e.g. do not apply with 21 days of
planting) or because of chemical residue levels in the seed (e.g. do not apply within 40 days
of harvest).

Various herbicide options for each treatment are indicated by letters A, B, C, and so
on. Use of these herbicide tolerant crops, their accompanying treatments at various stages of
growth results in management of weeds, current herbicide resistant weeds, tough weeds,
volunteer plants, and minimizing the development of herbicide resistant weeds in future.
Herbicide rates are given in Table 4 and 5 for soybean and cotton, respectively. Exemplary
herbicides for use with corn are shown in Table 6. Equipment and methods known in the art

are used for applying herbicide treatments.
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Table 4. Examples of herbicides and rates for use in soybean cropping systems.

Maximum
Family Common name | Trade name Supplier Rate/Acre a.i./Acre/season
Herbicides suitable for the first treatment
EPSPS Roundup
inhibitors Glyphosate Weathermax Monsanto 11-44 oz/A 7.2875 Ibs/A
Auxin-like
herbicides Dicamba Clarity BASF 4-24 oz/A 2 Ibs/A
2,4-D
Acctanilide | alachlor Intrro Monsanto 4-6 pts/A 3 Ibs/A
alachlor Lasso Monsanto 4-6 pts/A 3 Ibs/A
alachlor Micro Tech Monsanto 5-6 pts/A 3 Ibs/A
dimethanamid-
P Establish Tenkoz 12-21 oz/A 0.9844 Ibs/A
dimethanamid-
P Outlook BASF 12-21 oz/A 0.9844 Ibs/A
flufenacet Define Bayer 8-14 0z/A 0.4375 Ibs/A
metolachlor Stalwart Sipcam Agro 1-2.75 pts/A 2.75 Ibs/A
s-metolachlor Brawl Tenkoz 1-2.6 pt/A 2.48 Ibs/A
Dual 1T
s-metolachlor Magnum Syngenta 1-2.5 pts/A 2.38 Ibs/A
chlorimuron-
ALS ethyl Classic Dupont 1.25-3 0z/A 0.0468 1bs/A
chlorimuron-
ethyl+tribenuro
n-methyl Canopy EX Dupont 1.1-3.3 0z/A 0.0608 1bs/A
cloransulam-
methyl FirstRate Dow 0.6-0.75 0z/A 0.055125 Ib/A
flumetsulam Python Dow 0.8-1.33 0z/A 0.07 Ibs/A
imazaquin Scepter BASF 2.15-2.8 0z/A 0.245 1bs/A
imazethapyr Pursuit BASF 4 0z/A 0.063 1bs/A
thifensulfuron+
tribenuron+met
sulfuron Affinity Dupont 0.6 - 1.0 0z/A 0.05625 Ib/A
thifensulfuron- | Harmony GT
methyl XP Dupont 0.083 0z/A 0.046875 Ibs/A
imazethapyr+ 0.063 1bs/A+ 1.48
ALS+DINA | pendimethalin | Pursuit Plus BASF 2.5 pts/A lbs/A
chlorimuron-
ethyl+sulfentra
ALS+PPO zone Canopy XL Dupont 2.5-7.0 oz/A 0.3167 Ib/A
BLEACHE
R clomazone Command FMC 1.33-333pt/A | 1.25Ib/A
norflurazon Solicam Syngenta 1.9-2.5 1bs/A 1.96 Ibs/A
DINA ethalfluralin Sonilan Dow 1.5-3 pts/A 1.125 Ib/A
pendimethalin | Acumen Tenkoz 1.2 -3.6 pt/A 1.48 Ib/A
Helena
pendimethalin | pendimethalin | Helena 1.2-3.6 pts/A 1.48 Ib/A
pendimethalin | Pendimax Dow 1.2-3.6 pts/A 1.48 Ib/A
pendimethalin | Prowl BASF 1.2-3.6 pts/A 1.48 Ib/A
pendimethalin | Prowl H20 BASF 1.5-3 pts/A 1.5 1b/A
trifluralin Bayonet Helena 5-10 Ibs/A 1 1b/A
trifluralin Treflan Dow 1-2.5 pts/A 1.25 Ib/A
trifluralin Trilin Griffin 1-2.5 pts/A 1.251b/A
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0.56 lbs ac/A
glyphosate + 3 lbs+

Glycine + glyphosate+ 0.06375 Ibs/A

ALS imazethapyr Extreme BASF 3 pts/A imazethapyr
carfentrazone-

PPO ethyl Aim FMC 0.5-1.6 0z/A 0.025 1b/A
flumioxazin Encompass Tenkoz 2-3 0z/A 0.095625 Ib/A
flumioxazin Valor Valent 2-3 oz/A 0.09562 Ibs/A
fomesafen Flexstar Syngenta 0.75-1.5 pt/A 0.3751b/A

Makhteshim
oxyfluorfen Galigan Agan 0.5-2 pts/A 0.75 Ibs/A
sulfentrazone Blanket Tenkoz 3-8 0z/A 0.3751b/A
sulfentrazone Spartan FMC 4.5-12 0z/A 0.375 1bs/A

Triazine linuron Linex Griffin 1-2 pts/A 1 Ib/A
linuron Lorox Griffin 0.67-2 Ibs/A 1 1b/A

Makhteshim
metribuzin Metribuzin Agan 0.33-1.17 1bs/A | 0.8775 Ib/A
metribuzin Metribuzin AgValue 0.33-1.17 Ibs/A | 0.8775 Ib/A
metribuzin Sencor Bayer 0.33-1.17 Ibs/A | 0.8775 Ibs/A

Triazinet+Ac | metribuzin+fluf

etanilide enacet Axiom DF Bayer 7-13 0z/A 0.5525 Ib/A

Bipyridiliu Gramoxone

ms Paraquat Inteon Syngenta 8-16 0Z/A 0/75 1b/A

Herbicides suitable for the second and third treatment

ESPS Roundup

inhibitors Glyphosate Weathermax Monsanto 11-44 oz/A 7.2875 1bs/A

GS glufosinate- Liberty Bayer

inhibitors ammonium 28-34 0z/A 0.809 Ibs ai/A

Auxin-like

herbicides | Dicamba Clarity BASF 4-24 oz/A 2 Ibs/A

2,4-D
Dual 1T

Acetanilide | s-metolachlor Magnum Syngenta 1-2.5 pts/A 2.38 Ibs/A

ACCase clethodim Trigger Albaugh 4-16 0z/A 0.5 Ibs/A

(Graminici

des) clethodim Volunteer Tenkoz 4-16 0z/A 0.5 Ibs/A

clethodim Select Valent 4-16 0z/A 0.5 Ibs/A
clethodim Select MAX Valent 8-32 0z/A 0.5 Ibs/A
fluazifop-p-

butyl Fusilade DX Syngenta 6-24 0z/A 0.51 Ib/A
fluazifop-p-

butyl+fenoxypro

p-p-cthyl Fusion Syngenta 6-12 0z/A 0.48 Ib/A
quizalofop-ethyl | Assure II Dupont 5-12 oz/A 0.12375 Ib/A
sethoxydim Poast BASF 0.5-2.5 pts/A 0.9375 Ibs/A
sethoxydim Poast Herbicide | Micro Flo 0.5-2.5 pts/A 0.9375 Ibs/A

ALS imazamox Raptor BASF 4-5 0z/A 0.04 1b ae/A

imazethapyr Pursuit BASF 4 0z/A 0.063 1bs/A

PPO acifluorfen Ultra Blazer UPI 0.5-1.5 pt/A 0.5 Ibs/A

fomesafen Reflex Syngenta 0.75-1.5 pt/A 0.3751b/A
fomesafen Flexstar Syngenta 0.75-1.5 pt/A 0.3751b/A
lactofen Cobra Valent 6-12.5 0Z/A 0.4 Ibs/A
lactofen Phoenix Valent 6-12.5 07z/A 0.4 Ibs/A

PSII Site B | bentazon Basagran Micro Flo 1-3 pts/A 2 Ibs/A

bentazon Basagran BASF 1-3 pts/A 2 Ibs/A

Herbicides suitable for the fourth treatment

And/or one or
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more herbicides
suitable for 2™

and 3
treatment
Herbicides suitable for the fifth treatment
Bipyridiliu
ms Gramoxone
Paraquat Inteon Syngenta 8-16 0Z/A 0/75 1b/A

And/or one or
more herbicides
suitable for the
Ist treatment

Table 5. Examples of herbicides and rates for use in cotton cropping systems.
Granular (G), Wettable powders (W or WP), Dry flowable (DF), Water dispersible
granules (WDG), Soluble Powder (S), Water soluble (SL), Liquid (L), Aqueous solution
(AS), Emulsifiable concentrate (E or EC), Microencapsulated Emulsion (ME), Flowable
(F), fluid ounce (fl 0z), and pints (pt).

Family Chemical Trade Supplier Formulation | Use
Rates/Acre of
Formulation
Herbicides suitable for the first treatment
EPSPS inhibitors glyphosate Roundup Monsanto | 5.5 SL 11t0321loz
Auxin-like 2,4-D Various Dow 4L 12t0 24 floz
dicamba Clarity Syngenta | 4.5L 8floz
Bipyridiliums paraquat Gramoxone | Syngenta | 3 SL 11to21 floz
DiNA pendimethalin Prowl BASF 33 EC 1.21t0 3.6 pt
pendimethalin Prowl BASF 33 EC 1.2t02.4pt
trifuralin Treflan Dow 4 EC 1to2pt
pendimethalin Prowl BASF 33 EC 1.8t0 3.6 pt
GS inhibitors glufosinate-ammonium | Ignite Bayer 234 L 22t029floz
Organoarsenicals MSMA Various Helena 6L 2.67 pt
PPO inhibitors carfentrazone Aim FMC 2 EC 0.8t0 1.611
oz
flumioxazin Valor Valent 51 WP 1to2oz
Pyrimidinylthio- pyrithiobac Staple DuPont 85 SP 0.5t01.00z
benzoate
Sulfonylurea thifensulfuron + Harmony DuPont 75 WDG 0.50z
tribenuron Extra
Triazole clomazone Command FMC 3 ME 131033 pt
Ureas and amides diuron Direx Griffin 4 F 1.5t0 2 pt
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Family Chemical Trade Supplier Formulation | Use
Rates/Acre of
Formulation
diuron Direx DuPont 4L 1.6 to 2 pt
flumeturon Cotoran Griffin 4 F 2t0 3 pt
Norflurazon Solicam Syngenta | DF 125t02.51b
Herbicides suitable for the second and third treatments
Aryloxyphenoxy fluazifop p-butyl Fusilade Syngenta | 2 EC 8to 12 fl oz
propionate
quizalofop p-cthyl Assure DuPont 0.88 EC 7to0 8floz
Fenoxaprop Whip 360 Bayer 0.66 EC 0.7 to 1pt
Auxin-like dicamba Clarity BASF 4SL 8 to 48 fl oz
2,4-D Barrage Helena 4.7EC 1to2pt
Bipyridiliums paraquat Gramoxone | Syngenta | 3 SL 13to 26 floz
Chloroacetamide s-metolachlor Dual Syngenta | 7.6 EC 1to1.33 pt
s-metolachlor Dual Syngenta | 7.6 EC 1to1.33 pt
Cyclohexanedione clethodim Select Valent 2EC 6to 8floz
sethoxydim Poast BASF 1.53 EC 16 fl 0z
DiNA pendimethalin Prowl BASF 33EC 1.8t02.4pt
EPSPS inhibitors glyphosate Roundup Monsanto | 5.5 SL 22 fl oz
GS inhibitors glufosinate-ammonium | Ignite Bayer 234L 22t029floz
Organoarsenicals MSMA Various Helena 6L 1 pt
DSMA Various Helena 36L 1 gal
MSMA Various Helena 6L 2.67 pt
PPO inhibitors carfentrazone Aim FMC 2 EC 0.8t0 1.611
oz
flumioxazin Valor Valent 51 WDG 20z
lactofen Cobra Valent 2 EC 6to12floz
Protox inhibitors Oxyflourfen Goal 2XL DowAgro | 2EC 1to2pt
PS II inhibitors prometryn Caparol Syngenta | 4 F 13t02.4pt
Pyrimidinylthio- pyrithiobac Staple DuPont 85 SP 1.2 0z
benzoate
Sulfonylurea trifloxysulfuron-sodium | Envoke Syngenta | 75 WDG 0.10z
Ureas and amides fluometuron Cotoran Griffin 4L 2t03.2pt
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Family Chemical Trade Supplier Formulation | Use
Rates/Acre of
Formulation
diuron Direx Griffin 4L 1.6 to 2.4 pt
linuron Linex Griffin 4L 2 pt
Herbicides suitable for the fourth treatment
EPSPS inhibitors glyphosate Roundup Monsanto | 5.5 SL 16 to 22 fl oz
Auxin-like dicamba Clarity BASF 4SL 8 to 48 fl oz
2,4-D Barrage Helena 4.7EC 1to2pt
Defoliant dimethipin Harvade Chemtura | 5F 8 t0 10 fl oz
GS inhibitors glufosinate-ammonium | Ignite Bayer 234L 22t029floz
PPO carfentrazone-ethyl Aim FMC 2 EC ltol5floz
Herbicides suitable for the fifth treatment
Bipyridiliums paraquat Gramoxone | Syngenta | 2.5L 2510 4.0pt
One or more
herbicides suitable for
the first treatment
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Table 6. Exemplary pre-emergence and post-emergence herbicides and combinations
for use with dicamba on corn in cropping systems of the present invention. Pre-
emergence includes the first and/or fifth treatment. Post-emergence includes the
second, third, fourth treatments, and/or fifth treatment.

Chemical Family | Common name | Trade Name Pre- or Post-
emergent treatment
Chloroacetamides- Acctochlor Pre (can also be used
acetanilides Metolachlotr/ Post)
S-metolachlor Dual Magnum
Alachlor
Triazines Atrazine Pre and Post
Simazine
4HPPD Isoxazoles + CONVERGE Pre
mesotrione
mesotrione Callisto
ALS/ Growth Flumetsulam Python Pre
Regulator Clopyralid Stinger
Coprid s home
Dinitroanilines Pendimethalin Prowl Pre
EPSPS inhibitor Glyphosate Roundup Post
ALS Sulfonylureas Post
L P
& Imidazolinones Lightning (can
(imazethapyr)
also be applied
pre)
Phosphonic acid Glufosinate Liberty Post
Semicarbazones Diflufenzopyr Distinct Post
(+ dicamba)
4-HPPD Mesotrione + Callisto Post
Isoxazole Balance
Triazine atrazine Post
Auxins: Post
Phenoxyacetic acids 2,4-D
Pyridine carboxylic clopyralid Lontrel, Stinger
acids
PS2 inhibitors Post
Nitriles Bromoxynil Buctril, Pardner
benzothiadiazinones Bentazon Basagran
PPO’s Post
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N-phenylphthalamides | Flumiclorac Resource
Triazolinones Carfentrazone Aim EW
Example 2

A method for minimizing the development of herbicide resistant weeds

As shown in Table 7, a method for minimizing the development of a herbicide
resistant weed population is exemplified by rotating a first cropping system (I to XII; Table
3) in a first year comprising a crop tolerant to one or more low-risk herbicides and
accompanying herbicidal treatments with a second cropping system (I to XII; Table 3) in a
second year comprising a crop tolerant to one or more low-risk herbicides and accompanying
herbicidal treatments. For example, if the crop in the first cropping system is tolerant to
glyphosate then the crop in the second cropping system can be tolerant to an auxin like
herbicide or tolerant to glyphosate and an auxin like herbicides. Herbicide rates are given in
Table 4 and Table 5 for soybean and cotton, respectively. Equipments and methods known in

the art are used for applying various herbicide treatments.
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Example 3

Production of transgenic soybean having dicamba and glyphosate tolerances for use in
cropping systems for manging weeds

Methods for producing transgenic seeds having glyphosate tolerance are known in the
art and such seeds can be produced by persons of skill in the art by using a polynucleotide
encoding glyphosate resistant 5-enolpyruvylshikimate-3-phosphate synthase (EPSPS) as
described in U.S. Patent 5,627,061, U.S. Patent RE39,247, U.S. Patent 6,040,497 and in U.S.
Patent 5,094,945, W004074443 and WO04009761, all of which are hereby incorporated by
reference. Soybean breeding lines containing the Roundup Ready® trait event 40-3-2
(Padgette er al., 1995) have been produced. Seeds from soybean plant designated as
MON19788 have been deposited under ATCC Accession No. PTA-6708.

Glyphosate tolerant plants can also be produced by incorporating polynucleotides
encoding glyphosate degrading enzymes such as glyphosate oxidoreductase (GOX, U.S.
Patent 5,463,175, herein incorporated by reference), a glyphosate-N-acetyl transferase (GAT,
U.S. Patent Publ. 20030083480, herein incorporated by reference), and a glyphosate
decarboxylase (W005003362; US Patent Application 20040177399, herein incoroporated by

reference).

Dicamba tolerant soybean plants have been described in U.S. provisional application
Ser. No. 60/811,276, filed June 6, 2006. A suitable line from each was crossed and progeny
seeds were screened with herbicide applications of glyphosate and dicamba to obtain progeny
expressing both genes and exhibiting tolerance to both dicamba and glyphosate.
Alternatively, coding sequences conferring tolerance to one or both of the herbicides can be

directly introduced into a given line.

Transgenic seeds having dicamba and glyphosate tolerances were tested for their
tolerance to dicamba, glyphosate, or both herbicides. Table 8 shows tolerance of transgenic
soybeans carrying glyphosate and dicamba tolerance transgenes to glyphosate, dicamba, and
glyphosate and dicamba at various stages of plant growth. Injury was not seen on plants
when either or both herbicides were applied at pre-emergence stage. Post-emergence

treatments of either or both herbicides at V3, R1, and R3-4 showed only little injury.
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Table 8 Tolerance of transgenic soybeans carrying glyphosate and dicamba tolerance
transgenes to glyphosate, dicamba, and glyphosate and dicamba.

Plant Line Herbicide Applied Rate Pre- Post-emergence
emergence treatment
treatment

V3 |RI1 R3-4
gm 20 DAT 8 7 18
ac/ha DAT | DAT | DAT
% injury (Average of 4
replications)
Non-transgenic Control | CLARITY 561 99.0 83.8 | 71.3 | 85.0
RWMax 841 0.0 81.3 663 |67.5
CLARITY+RWMax | 561+841 | 99.5 93.8 [ 81.3 [99.0
RR1+ DMO Linel CLARITY 561 0.0 70 163 145
RWMax 841 0.0 35 |35 11.3
CLARITY+RWMax | 561+841 | 0.0 30 140 ]10.0
RR1+ DMO Line 2 CLARITY 561 0.0 53 63 |53
RWMax 841 0.0 45 145 11.7
CLARITY+RWMax | 561+841 | 0.0 50 [40 |88
RR1+ DMO Line 3 CLARITY 561 0.0 90 |88 |75
RWMax 841 0.0 35 |40 |11.3
CLARITY+RWMax | 561+841 | 0.0 45 |35 10.0
RR1+ DMO Line 4 CLARITY 561 0.0 85 |88 |35
RWMax 841 0.0 35 |35 11.3
CLARITY+RWMax | 561+841 | 0.0 45 |45 |88
RR2+ DMO Linel CLARITY 561 0.0 85 |63 |53
RWMax 841 0.0 35 |35 |30
CLARITY+RWMax | 561+841 | 0.0 50 (45 150
RR2+ DMO Line 2 CLARITY 561 0.0 90 [63 (3.0
RWMax 841 0.0 35 |63 |30
CLARITY+RWMax | 561+841 | 0.0 95 7.0 13.0
RR2+ DMO Line 3 CLARITY 561 0.0 95 |75 135
RWMax 841 0.0 35 163 |45
CLARITY+RWMax | 561+841 | 0.0 85 (35 |33
RR2+ DMO Line 4 CLARITY 561 0.0 53 [58 (3.0
RWMax 841 0.0 16.5 | 17.0 | 4.0
CLARITY+RWMax | 561+841 | 0.0 11.0 {35 |53
Example 4

5 Production of transgenic soybean having dicamba and glufosinate tolerances for use in

cropping systems for managing weeds

Soybean transgenic event 469-13-19 carrying a transgene for dicamba tolerance and
glufosinate tolerance was produced by transforming soybean according to Zhang et al. (1999)
with a plant transformation vector carrying a gene encoding DMO, and a gene for

10 phosphinothricin acetyltransferase. The transgenic plants were grown and sprayed with
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either CLARITY (dicamba) and LIBERTY (glufosinate) herbicides alone or both as a tank
mixture at an application rate of 561g/ha (0.5 1b/a) as a postemergence treatment at V3 and
evaluated for tolerance. The results shown in the Table 9 indicate that transgenic plants
carrying a transgene for both glufosinate and dicamba are tolerant to either or both

herbicides.

Table 9. Transgenic soybean carrying a transgene for both glufosinate and dicamba
shows tolerance to either or both herbicides.

Rate % injury (15 DAT)

Treatment gm ae/ha | ( Mean of 6 replications)

UNTREATED CHECK
NE3001 0 0.0

LIBERTY 561 98.3

CLARITY 561 88.3

LIBERTY 561

CLARITY 561 98.3
UNTREATED CHECK

469-13-19 0 0.0

LIBERTY 561 19.2

CLARITY 561 2.7

LIBERTY 561 25.0

CLARITY 561

Example 5

Production of transgenic soybean having dicamba, glufosinate, and glyphosate

tolerances for use in cropping systems for managing weeds

A soybean transformation event comprising transgenes for dicamba tolerance and
glufosinate tolerance was produced by transforming soybean according to Zhang et al. (1999)
with a plant transformation vector carrying a gene encoding DMO, and a gene for
phosphinothricin acetyltransferase. A soybean plant comprising this event was crossed with
a soybean plant comprising a transgenic event produced as above carrying a gene specifying
tolerance to glyphosate. Plants comprising transgenic event (A19788) and carrying genes for
tolerance to all three herbicides were tested for their tolerance to these herbicides, applied
individually and in combination. A wild type soybeans control (A3525, Asgrow) showed 80-
83% injury at 14 DAT with Clarity and RWMax (Roundup WeatherMAX), whereas Liberty
and various tank mix combinations of three herbicides caused greater than 95% injury. The

transgenic event showed less than 5% injury for Clarity, RWMax, or Clarity+tRWMax
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treatment. Injury was between 15% and 18% for Liberty, Liberty+Clarity, or
Liberty+Clarity+tRWMax treatment.

Example 6

Use of transgenic soybean having dicamba and glyphosate tolerance in cropping

systems

In this example, use of dicamba and glyphosate tolerant soybean in managing
glyphosate tolerant or resistant weeds is demonstrated. Transgenic seeds are planted using a
four row planter in 30” rows in a field infested naturally with weeds disclosed below. The
plots are 25 feet long and replicated 3 times with the center two rows sprayed and the outside
rows left as running checks (unsprayed, used to rate weed control). The plots are rated for
pre- emergence weed control compared to the ROUNDUP only plot. The plots are rated for
post-emergence weed control compared to the running check 21 days after each post-
emergence application. Injury to the transgenic soybean is rated 7 days after each post-
emergence treatment. Plots are subjected to the treatments specified in Table 10. Treatments
11 through 14 are varied depending upon the target weed species. POSTin treatment 11 and
12 refers to application on 3°’ weeds and POST in treatment 13, 14 refers to application on

6’ weeds.

Herbicide rates are as follows unless otherwise noted in Table 10: Roundup (Rup;
Roundup WeatherMAX): 1.12 Ibs ae/A; Clarity: 16 0z/A; INTRRO: 2 qts/A; Authority First:
3 oz/A; FirstRate: 0.3 oz/A; Scepter: 2.8 0z/A; Classic: 1.25 0z/A; Boundary: 2.1 pints/A;
Valor: 2 0z/A ; Gangster: 1.8 0z/A; Synchrony XP: 0.375 oz/A; Pursuit: 4 0z/A; Flexstar: 12
oz/A; Prowl H20: 2 pts/A; Cobra 12.5: 0z/A; Raptor: 4 oz/A. AMS at 2% w/w added to all

treatments containing Roundup. 3 WAT is 3 weeks after treatment.

Table 10. Herbicide application regimes.

PRE Early POST (usually on 6’’weed) Late POST (VS to R1)

1) Roundup Roundup on 6” weeds Roundup (3 WAT)
2) Roundup Roundup + Clarity 3” weeds Roundup + Clarity
3) Roundup Roundup + Clarity 6” weeds Roundup + Clarity
4) Roundup Roundup + 4 oz Clarity 3” weeds ~ Roundup + Clarity
5) Roundup Roundup + 4 oz Clarity 6” weeds ~ Roundup + Clarity
6) Roundup + Clarity = Roundup Roundup

7) Roundup + Clarity =~ Roundup + Clarity Roundup

8) Roundup + Clarity  Roundup + Clarity Roundup + Clarity
9) Roundup + Clarity =~ Roundup Rup1.5 + Clarityl.5
10) Rup +Authority First Roundup Roundup

11) Treatment to determine if weeds are resistant to ALS inhibiting herbicides
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12) Current commercial standard
13) Treatment 1
14) Treatment 2
If the weed is a Palmer pigweed or waterhemp then treatments 11-14 are as follows:
11) Roundup + Classic PRE fb Pursuit POST; 12) Roundup + Valor + 2,4-D PRE fb
Roundup + Cobra POST; 13) Roundup + INTRRO PRE fb Roundup + Clarity POST; 14)
Roundup + Prowl H20 PRE fb Roundup + Clarity POST.

If the weed is a common or giant ragweed then treatments 11-14 are as follows: 11)
Roundup + Scepter PRE fb FirstRate POST; 12) Roundup + FirstRate PRE fb Roundup +
Flexstar POST; 13) Roundup + FirstRate PRE fb Roundup + Clarity POST; 14) Roundup +
Boundary PRE fb Roundup + Clarity POST.

If the weed is lambsquarters or morningglory then treatments 11-14 are as follows:
11) Roundup + Scepter PRE fb Synchrony XP POST; 2) Roundup + FirstRate PRE fb
Roundup + Raptor POST; 13) Roundup + Valor PRE fb Roundup + Clarity POST; 14)
Roundup + Gangster PRE fb Roundup + Clarity POST.

If the weed is marestail then treatments 11-14 are as follows: 11) Roundup + Classic
PRE fb FirstRate POST; 12) Roundup + Valor + 2,4-D PRE fb Roundup + FirstRate POST;
13) Roundup + Boundary + 2,4-D PRE fb Roundup + Clarity POST; 14) Roundup +
Gangster + 2,4-D PRE fb Roundup + Clarity POST.

It is expected that target weeds that are known to be resistant to glyphosate will not be
controlled well by glyphosate alone. A mixture of glyphosate and dicamba is expected to
provide good control of broadleaf weeds that are resistant to glyphosate. Treatments that
include a pre-emergence herbicide at planting and a mixture of glyphosate and dicamba post-

emergence is expected to provide good control of glyphosate resistant broadleaf weeds.

Example 7

Use of dicamba for treatment of glyphosate-resistant and hard to control weed

populations

In this example, use of dicamba tolerance in managing weeds is demonstrated.
Herbicide treatments are applied to homogeneous well drained fields, preferably no till fields,
having a uniform population of weeds such as glyphosate resistant broadleaf weeds and other

tough-to-control broadleaf weeds such as pigweed sp., morningglory sp.,sesbania, sicklepod,
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prickly sida using a randomized complete block design (RCBD) format with 3 replications in
several locations. The following treatments at the rate indicated are applied prior to the
emergence of the weeds. Weed control rating by each species (i.e., % of control) are taken at

7 and 21 days after application to determine weed control.

Table 11. Treatments for control of weed populations.

Treatment Rate (Ib/Ac)
1 Clarity 0.25
2 Clarity 0.5
3 Clarity 0.75
4 Clarity 1.0
5 Acetochlor 1.5
6 Clarity + Acetochlor 0.25+
1.5
7 Clarity + Acetochlor 0.5+
1.5
8 pendimethalin 0.825
9 Clarity + 0.25+
pendimethalin 0.825
10 Clarity + 0.5+
pendimethalin 0.825
11 Reflex 0.25
12 Clarity + 0.25+
Reflex 0.25
13 Clarity + 0.5+
Reflex 0.25
14 Untreated

Treatments as shown below in Table 12 may be applied after weed emergence in
fields having populations of target weeds such as glyphosate resistant broadleaf weeds and
other tough-to-control broadleaf weeds such as pigweed sp., morningglory sp., sesbania,
sicklepod, prickly sida in an RCBD format with 3-4 replications in several locations. The
following treatments at the rate indicated are applied when weeds are 4-8 inches tall. Weed
control rating by each species (i.e., % of control) at 10 and 21 DAT is noted to estimate post

emergence burndown of existing weeds and to determine length of residual control.

Table 12. Additional exemplary herbicide treatment regimes for hard to control weeds.

Treatments Rate (Ib/A)
1 Clarity 0.125
2 Clarity 0.25
3 Clarity 0.5
4 Clarity + 0.25
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Roundup WeatherMax 0.56
5 Clarity + 0.25
Roundup WeatherMax 0.75
6 Clarity + 0.25
Roundup WeatherMax 1.12
7 Clarity + 0.5
Roundup WeatherMax 0.75
8 Clarity + 0.25
Ignite 0.31
9 Clarity + 0.25
Ignite 0.42
10 Clarity + 0.25
Ignite 0.53
11 Roundup WeatherMax + 0.75
Ignite 0.21
12 Roundup WeatherMax + 0.375
Ignite 0.42
13 Roundup WeatherMax + 0.75
Ignite 0.42
14 Roundup WeatherMax + 0.75
Ignite + 0.42
Clarity 0.25
15 Nontreated
* * * *

and executed without undue experimentation in light of the present disclosure. While the
compositions and methods of this invention have been described in terms of preferred
embodiments, it will be apparent to those of skill in the art that variations may be applied to
the compositions and/or methods and in the steps or in the sequence of steps of the method
described herein without departing from the concept, spirit and scope of the invention. More
specifically, it will be apparent that certain agents that are both chemically and
physiologically related may be substituted for the agents described herein while the same or
similar results would be achieved. All such similar substitutes and modifications apparent to

those skilled in the art are deemed to be within the spirit, scope and concept of the invention

All of the compositions and/or methods disclosed and claimed herein can be made

as defined by the appended claims.
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CLAIMS
1. A cropping system for managing weed growth in a crop-growing environment
comprising:
a) planting in a crop growing environment a crop seed that germinates into a crop

plant comprising tolerance to an auxin-like herbicide; and

b) applying at least a first herbicide treatment to the crop growing environment to
control weed growth, wherein the herbicide treatment is selected from the group
consisting of the first, second, third, fourth and fifth treatment set forth in Table 3, and
wherein the treatment comprises an amount of herbicide effective to control weed

growth without significantly damaging the crop seed or crop plant.

2. The system of claim 1, further comprising applying at least two of said herbicide
trecatments.
3. The system of claim 1, further comprising applying at least three of said herbicide
trecatments.
4. The system of claim 1, further comprising applying at least four of said herbicide
trecatments.
5. The system of claim 1, further comprising applying each of said herbicide treatments.
6. The system of claim 1, wherein the plant further comprises a transgene conferring

herbicide tolerance to glyphosate or glufosinate.

7. The system of claim 6, wherein the transgene conferring herbicide tolerance to
glyphosate encodes a polypeptide selected from the group consisting of glyphosate resistant
5-enolpyruvylshikimate-3-phosphate synthase (EPSPS), glyphosate oxidoreductase (GOX),
glyphosate-N-acetyl transferase (GAT) and glyphosate decarboxylase.

8. The system of claim 7, wherein the plant comprises a glyphosate-N-acetyl transferase

(GAT) polypeptide.
9. The system of claim 8, wherein the GAT polypeptide comprises SEQ ID NO:2.

10.  The system of claim 6, wherein herbicide tolerance to glufosinate is provided by a

gene encoding phosphinothricin acetyltransferase.
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11. The system of claim 1, wherein the crop plant comprising tolerance to an auxin-like

herbicide comprises a transgene encoding DMO and/or AAD.

12. The system of claim 1 or 6, defined as comprising the step of applying a second
herbicide treatment at the early post-emergence stage comprising a herbicidally effective
amount of a herbicide selected from the group consisting of glyphosate, an auxin-like
herbicide, glufosinate, a graminicide, a post-emergent selective herbicide, and a combination

thereof.

13. The system of claim 1 or 6, defined as comprising the step of applying a third
herbicide treatment at the late post-emergence stage comprising a herbicidally effective
amount of a herbicide selected from the group consisting of glyphosate, an auxin-like
herbicide, glufosinate, a graminicide, a post-emergent selective herbicide, and a combination

thereof.

14. The system of claim 1, defined as comprising the step of applying a fourth herbicide
treatment at the pre-harvest stage comprising a herbicidally effective amount of a herbicide
selected from the group consisting of glyphosate, an auxin-like herbicide, glufosinate, a post-

emergent selective herbicide, and a combination thereof.

15. The system of claim 14, further comprising the step of harvesting the seeds from the

crop plant after fourth treatment.

16. The system of claim 15, further comprising the step of applying a fifth herbicide
treatment at the post-harvest stage comprising a herbicidally effective amount of a herbicide
selected from the group consisting of glyphosate, an auxin-like herbicide, glufosinate,
paraquat, a pre-emergent selective herbicide, a post emergent selective herbicide, and a

combination thereof.

17. The system of claim 1, wherein the auxin-like herbicide is selected from the group

consisting of dicamba, 2,4-D, 2,4-DB, MCPA, and a combination thereof.
18. The system of claim 1, wherein the crop plant is a dicot plant.

19. The system of claim 18, wherein the crop plant is soybean.
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20. The system of claim 19, wherein the at least a first herbicide treatment comprises an
active ingredient selected from the group consisting of: glyphosate, 2,4-D, chlorimuron-cthyl,
clethodim, fluazifop P-butyl, flumioxazin, fomesafen, imazethapyr, metribuzin, glufosinate,

dicamba, and pendimethalin.

21. The system of claim 19, wherein the amount of herbicide comprises an amount set

forth in Table 4 for the respective herbicide(s).
22. The system of claim 18, wherein the crop plant is cotton.

23. The system of claim 22, wherein the at least a first herbicide treatment comprises an
active ingredient selected from the group consisting of: glyphosate, 2,4-D, carfentrazone-
ethyl, trifloxysulfuron, diuron, fluometuron, MSMA, prometryn, pyrithiobac-sodium,
metolachlor, acetochlor, fomesafen, flumioxazin, sethoxydim, glufosinate, dicamba, and

pendimethalin.

24. The system of claim 22, wherein the amount of herbicide comprises an amount set

forth in Table 5 for the respective herbicide(s).

25. The system of claim 1, wherein the crop plant is a monocot plant.
26. The system of claim 25, wherein the crop plant is corn.
27. The system of claim 26 wherein the at least a first herbicide treatment comprises an

active ingredient selected from the group consisting of a chloroacetamide herbicide, a triazine
herbicide, a 4HPPD herbicide, an ALS/Growth Regulator herbicide, a dinitroaniline
herbicide, an EPSPS inhibitor, an ALS herbicide, a Phosphonic acid herbicide, a
semicarbazone, an auxin-like herbicide, a Phenoxyacetic acid herbicide, a Pyridine
carboxylic acid herbicide, a PS2 inhibitor, a nitrile, a benzothiadiazinone, a PPO, a N-

phenylphthalamides, and a triazolinone.

28. The system of claim 19 or claim 22, further comprising the step of applying a third
herbicide treatment at the late post-emergence stage comprising a herbicidally effective
amount of a herbicide selected from the group consisting of glyphosate, an auxin-like

herbicide, a graminicide, a post-emergent selective herbicide, and a combination thereof.
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29. The system of claim 28, further comprising the step of applying a fourth herbicide
treatment at the pre-harvest stage comprising a herbicidally effective amount of a herbicide
selected from the group consisting of glyphosate, an auxin-like herbicide, a post-emergent

selective herbicide, and a combination thereof.

30. The system of claim 29, further comprising the step of harvesting the seeds from the

crop plant after a fourth treatment.

31. The system of claim 19 or claim 22, wherein the auxin-like herbicide is selected from

the group consisting of dicamba, 2,4-D, MCPA, 2,4-DB, and a combination thereof.

32. The cropping system of claim 1, wherein the herbicide treatment controls the growth
of a herbicide resistant weed selected from the group consisting of: Alopecurus myosuroides,
Avena fatua, Avena sterilis, Avena sterilis ludoviciana, Brachiaria plantaginea, Bromus
diandrus, Bromus rigidus, Cynosurus echinatus, Digitaria ciliaris, Digitaria ischaemum,
Digitaria sanguinalis, Echinochloa colona, Echinochloa crus-galli, Echinochloa oryzicola,
Echinochloa phyllopogon, Eleusine indica, Eriochloa punctata, Hordeum glaucum, Hordeum
leporinum, Ischaemum rugosum, Leptochloa chinensis, Lolium multiflorum, Lolium perenne,
Lolium persicum, Lolium rigidum, Phalaris minor, Phalaris paradoxa, Rottboellia exalta,
Setaria faberi, Setaria viridis, Setaria viridis var. robusta-alba schreiber, Setaria viridis var.
robusta-purpurea, Snowdenia polystachea, Sorghum halepense, Sorghum sudanese, Alisma
plantago-aquatica, Amaranthus blitoides, Amaranthus hybridus, Amaranthus lividus,
Amaranthus palmeri, Amaranthus powellii, Amaranthus quitensis, Amaranthus retroflexus,
Amaranthus rudis, Amaranthus tuberculatus, Ambrosia artemisiifolia, Ambrosia trifida,
Ammania auriculata, Ammania coccinea, Anthemis cotula, Apera spica-venti, Bacopa
rotundifolia, Bidens pilosa, Bidens subalternans, Brassica tournefortii, Bromus tectorum,
Camelina microcarpa, Chenopodium album, Chrysanthemum coronarium, Conyza
bonariensis, Conyza canadensis, Cuscuta campestris, Cyperus difformis, Damasonium
minus, Descurainia sophia, Diplotaxis tenuifolia, Echium plantagineum, Elatine triandra var.
pedicellata, Euphorbia heterophylla, Fallopia convolvulus, Fimbristylis miliacea, Galeopsis
tetrahit, Galium spurium, Helianthus annuus, Iva xanthifolia, Ixophorus unisetus, Kochia
scoparia, Lactuca serriola, Limnocharis flava, Limnophila erecta, Limnophila sessiliflora,
Lindernia dubia, Lindernia dubia var. major, Lindernia micrantha, Lindernia procumbens,
Mesembryanthemum crystallinum , Monochoria korsakowii, Monochoria vaginalis, Neslia

paniculata, Papaver rhoeas, Parthenium hysterophorus, Pentzia suffruticosa, Phalaris
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minor, Raphanus raphanistrum, Raphanus sativus, Rapistrum rugosum, Rotala indica var.
uliginosa, Sagittaria guyanensis, Sagittaria montevidensis, Sagittaria pygmaea, Salsola
iberica, Scirpus juncoides var. ohwianus, Scirpus mucronatus, Setaria lutescens, Sida
spinosa, Sinapis arvensis, Sisymbrium orientale, Sisymbrium thellungii, Solanum
ptycanthum, Sonchus asper, Sonchus oleraceus, Sorghum bicolor, Stellaria media, Thlaspi
arvense, Xanthium strumarium, Arctotheca calendula, Conyza sumatrensis, Crassocephalum
crepidiodes, Cuphea carthagenenis, Epilobium adenocaulon, Erigeron philadelphicus,
Landoltia punctata, Lepidium virginicum, Monochoria korsakowii, Poa annua, Solanum
americanum, Solanum nigrum, Vulpia bromoides, Youngia japonica, Hydrilla verticillata,
Plantago lanceolata, Carduus nutans, Carduus pycnocephalus, Centaurea solstitialis,
Cirsium arvense, Commelina diffusa, Convolvulus arvensis, Daucus carota, Digitaria
ischaemum, Echinochloa crus-pavonis, Fimbristylis miliacea, Galeopsis tetrahit, Galium
spurium, Limnophila erecta, Matricaria perforate, Papaver rhoeas, Ranunculus acris, Soliva
sessilis, Sphenoclea zeyvlanica, Stellaria media, Nassella trichotoma, Stipa neesiana, Agrostis
stolonifera, Polygonum aviculare, Alopecurus japonicus, Beckmannia syzigachne, Bromus

tectorum, Chloris inflate, Echinochloa erecta, Portulaca oleracea, and Senecio vulgaris.

33. The cropping system of claim 1, further comprising the step of identifying a tough
weed in the crop growing region and applying a herbicide treatment effective to control the
tough weed, wherein tough weed is selected from the group consisting of Abutilon
theophrasti, Amaranthus sp., Amaranthus palmeri, Ambrosia artimisiifolia, Ambrosia trifida,
Chenopodium album, Convolvulus arvensis, Conyza canadensis, Commelina sp., Commelina
benghalensis, Ipomoea sp., Kochia sp., Polygonum convolvulus, Lolium rigidum, Sida

spinosa, and Solanum ptycanthum.

34. The cropping system of claim 33, wherein the crop seed is a seed of a soybean or

cotton plant.

35.  The cropping system of claim 1, further comprising:
a) identifying within the crop growing region a herbicide-resistant weed tolerant
to at least the first herbicide treatment; and
b) applying an amount of an auxin-like herbicide, glufosinate, and/or glyphosate

effective to control the herbicide resistant weed.
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36. A cropping system for minimizing the development of a herbicide resistant weed in a
crop-growing environment comprising:
a) planting in a field a crop plant having tolerance to glyphosate, glufosinate
and/or auxin-like herbicides;
b) applying at least a first herbicide treatment comprising glyphosate,
glufosinate, and/or an auxin-like herbicide to the crop growing environment to control
weeds;
d) identifying a location in the field infested with weeds resistant to glyphosate,
glufosinate or an auxin-like herbicide; and
e) applying an amount of glyphosate, glufosinate, and/or the auxin-like herbicide
effective to control the weeds resistant to glyphosate, glufosinate, or an auxin-like

herbicide.

37. The system of claim 36, wherein the plant comprises a transgene conferring herbicide

tolerance to glyphosate.

38.  The system of claim 37, wherein the wherein the transgene conferring herbicide
tolerance to glyphosate encodes a polypeptide selected from the group consisting of
glyphosate resistant 5-enolpyruvylshikimate-3-phosphate synthase (EPSPS), glyphosate
oxidoreductase (GOX), glyphosate-N-acetyl transferase (GAT) and glyphosate

decarboxylase.

39.  The system of claim 38, wherein the crop plant comprises a transgene encoding a

GAT polypeptide.

40. The system of claim 39, wherein the GAT polypeptide is GAT4601 (SEQ ID NO:2).

41. The system of claim 36, wherein the crop plant comprises a transgene encoding DMO
and/or AAD.
42. The system of claim 36, wherein the crop plant comprises a transgene encoding a

phosphinothricin acetyltransferase.

43. A method for minimizing the development of a herbicide resistant weed comprising:

rotating a first cropping system in a first growing season with a second cropping system in a
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subsequent growing season, wherein the first and second cropping systems comprise a

cropping system according to claim 1.

44.  The method of claim 43, wherein the crop plant in the first cropping system possesses
at least one different herbicide tolerance relative to the crop plant in the second cropping

system.

45. The method of claim 43, wherein the crop plant in the first cropping system and the
crop plant in the second cropping system comprise herbicide tolerances as set forth in Table

7.

46. The method of claim 43, wherein the crop plant in the first and second cropping
systems are tolerant to at least one herbicide selected from the group consisting of

glyphosate, glufosinate, dicamba, 2,4-D and a combination thereof.

47. The method of claim 43, wherein the crop plant in selected from the group consisting

of corn, cotton and soybean.

48. The method of claim 47, wherein the crop plant in the first cropping system and crop

plant in the second cropping system are the same species.

49. The method of claim 47, wherein the crop plant in the first cropping system and crop

plant in the second cropping system are different species.

85





		Biblio.	(p. 1)

		Desc.	(p. 2)

		Claims	(p. 80)




Office of Technology Commercialization
Texas A&M University System

800 Raymond Stotzer Parkway

College Station, TX 77845
979-862-6832

bschmitt@tamu.edu

CONFIDENTIALITY NOTE:

This e-mail and any attachments are confidential and may be protected by legal privilege. If you are not the intended recipient, be
aware that any disclosure, copying, distribution or use of this e-mail or any attachment is prohibited. If you have received this e-mail
in error, please notify us immediately by returning it to the sender and delete this copy from your system. Thank you for your
cooperation.

IRS CIRCULAR 230 NOTICE:

To comply with requirements imposed by the IRS, we inform you that any U.S. federal tax advice contained herein (including any
attachments), unless specifically stated otherwise, is not intended or written to be used, and cannot be used, for the purpose of (i)
avoiding penalties under the Internal Revenue Code or (ii) promoting, marketing or recommending any transaction or matter
addressed herein to another party.

































10



11



12



13



14



15



16



17



18



19



20



21



22



23



24



25



26



27



28



29



30



31



32



33



34



35



36



37



38



39



40



41



42



43



44



45



46



47



48



49



50



51



52



53



54



55



56



57



58



59



60



61



62



63



64



65



66



67



89

1°09¢t8LST

68



69



70



71



72



73



74



75



76



77



78



79



80



81



82



83



84



85



From: Karen Prihoda

To: Bill Rooney

Subject: F4 Inventory

Date: Tuesday, August 04, 2009 3:50:27 PM
Attachments: 09 CS F4 Ma5Ma6 Inventory.xls

If there is anything else please let me know.
Thanks,

Karen Prihoda Teal

Agriculture Research Tech 11
Sorghum Breeding and Genetics
Department of Soil & Crop Science
Texas AgriLIFE Research

Texas A&M University

College Station, TX 77843
Phone:(979)845-2151
Fax:(979)862-1931


mailto:kprihoda@yahoo.com
mailto:wlr@tamu.edu

Sheet1

		Code		Weight		Source		Pedigree		Pedigree2		Sd		Pl		Notes

		0		26		09CS3027-1		(82BDM499/Tx2909)-CSF1-PRF2-CSBKa-WF1

		0		23		09CS3027-2		(82BDM499/Tx2909)-CSF1-PRF2-CSBKa-WF1

		0		31		09CS3028-1		(82BDM499/Tx2909)-CSF1-PRF2-CSBKa-WF2				Sg		P

		0		28		09CS3028-2		(82BDM499/Tx2909)-CSF1-PRF2-CSBKa-WF2				Sg		P

		0		35		09CS3028-3		(82BDM499/Tx2909)-CSF1-PRF2-CSBKa-WF2				Sg		P

		0		45		09CS3028-4		(82BDM499/Tx2909)-CSF1-PRF2-CSBKa-WF2				Sg		P

		0		24		09CS3028-5		(82BDM499/Tx2909)-CSF1-PRF2-CSBKa-WF2				Sg		P

		0		18		09CS3029-1		(82BDM499/Tx2909)-CSF1-PRF2-CSBKa-WF3								sudan type

		0		11		09CS3029-2		(82BDM499/Tx2909)-CSF1-PRF2-CSBKa-WF3

		0		12		09CS3045-1		(P898012/Tx2909)-CSF1-PRF2-CSBKa-WF1

		0		20		09CS3045-2		(P898012/Tx2909)-CSF1-PRF2-CSBKa-WF1

		0		29		09CS3045-3		(P898012/Tx2909)-CSF1-PRF2-CSBKa-WF1

		0		18		09CS3046-1		(P898012/Tx2909)-CSF1-PRF2-CSBKa-WF2

		0		33		09CS3046-2		(P898012/Tx2909)-CSF1-PRF2-CSBKa-WF2

		0		18		09CS3046-3		(P898012/Tx2909)-CSF1-PRF2-CSBKa-WF2

		0		24		09CS3047-1		(P898012/Tx2909)-CSF1-PRF2-CSBKa-WF3				Sg		P

		0		6		09CS3047-2		(P898012/Tx2909)-CSF1-PRF2-CSBKa-WF3				Sg		P

		0		43		09CS3047-3		(P898012/Tx2909)-CSF1-PRF2-CSBKa-WF3				Sg		P

		0		16		09CS3047-4		(P898012/Tx2909)-CSF1-PRF2-CSBKa-WF3				Sg		P

		0		12		09CS3048-1		(P898012/Tx2909)-CSF1-PRF2-CSBKa-WF4

		0		8		09CS3048-2		(P898012/Tx2909)-CSF1-PRF2-CSBKa-WF4

		0		23		09CS3048-3		(P898012/Tx2909)-CSF1-PRF2-CSBKa-WF4

		0		6		09CS3048-4		(P898012/Tx2909)-CSF1-PRF2-CSBKa-WF4

		0		9		09CS3087-1		(Tx2909/DMR Sudangrass-EC62)-CSF1-PRF2-CSBKa-WF1				Sg		T

		0		12		09CS3087-2		(Tx2909/DMR Sudangrass-EC62)-CSF1-PRF2-CSBKa-WF1				Sg		T

		0		11		09CS3087-3		(Tx2909/DMR Sudangrass-EC62)-CSF1-PRF2-CSBKa-WF1				Sg		T

		0		10		09CS3087-4		(Tx2909/DMR Sudangrass-EC62)-CSF1-PRF2-CSBKa-WF1				Sg		T

		0		14		09CS3088-1		(Tx2909/DMR Sudangrass-EC62)-CSF1-PRF2-CSBKa-WF2				Sg		T

		0		14		09CS3088-2		(Tx2909/DMR Sudangrass-EC62)-CSF1-PRF2-CSBKa-WF2				Sg		T

		0		22		09CS3088-3		(Tx2909/DMR Sudangrass-EC62)-CSF1-PRF2-CSBKa-WF2				Sg		T

		0		11		09CS3088-4		(Tx2909/DMR Sudangrass-EC62)-CSF1-PRF2-CSBKa-WF2				Sg		T

		0		11		09CS3089-1		(Tx2909/DMR Sudangrass-EC63)-CSF1-PRF2-CSBKa-WF1				Sg		T

		0		43		09CS3089-2		(Tx2909/DMR Sudangrass-EC63)-CSF1-PRF2-CSBKa-WF1				Sg		T

		0		21		09CS3089-3		(Tx2909/DMR Sudangrass-EC63)-CSF1-PRF2-CSBKa-WF1				Sg		T

		0		11		09CS3089-4		(Tx2909/DMR Sudangrass-EC63)-CSF1-PRF2-CSBKa-WF1				Sg		T

		0		25		09CS3089-5		(Tx2909/DMR Sudangrass-EC63)-CSF1-PRF2-CSBKa-WF1				Sg		T

		0		21		09CS3089-6		(Tx2909/DMR Sudangrass-EC63)-CSF1-PRF2-CSBKa-WF1				Sg		T

		0		17		09CS3090-1		(Tx2909/DMR Sudangrass-EC63)-CSF1-PRF2-CSBKa-WF2				Sg		T

		0		5		09CS3090-2		(Tx2909/DMR Sudangrass-EC63)-CSF1-PRF2-CSBKa-WF2				Sg		T

		0		7		09CS3090-3		(Tx2909/DMR Sudangrass-EC63)-CSF1-PRF2-CSBKa-WF2				Sg		T

		0		10		09CS3090-4		(Tx2909/DMR Sudangrass-EC63)-CSF1-PRF2-CSBKa-WF2				Sg		T

		0		14		09CS3090-5		(Tx2909/DMR Sudangrass-EC63)-CSF1-PRF2-CSBKa-WF2				Sg		T

		0		10		09CS3091-1		(Tx2909/DMR Sudangrass-EC63)-CSF1-PRF2-CSBKa-WF3				Sg		T

		0		8		09CS3091-2		(Tx2909/DMR Sudangrass-EC63)-CSF1-PRF2-CSBKa-WF3				Sg		T

		0		6		09CS3091-3		(Tx2909/DMR Sudangrass-EC63)-CSF1-PRF2-CSBKa-WF3				Sg		T

		0		13		09CS3091-4		(Tx2909/DMR Sudangrass-EC63)-CSF1-PRF2-CSBKa-WF3				Sg		T

		0		15		09CS3091-5		(Tx2909/DMR Sudangrass-EC63)-CSF1-PRF2-CSBKa-WF3				Sg		T

		0		13		09CS3091-6		(Tx2909/DMR Sudangrass-EC63)-CSF1-PRF2-CSBKa-WF3				Sg		T

		0		10		09CS3097-1		(Tx2910/DMR Sudangrass-EC40)-CSF1-PRF2-CSBKa-WF1				Bn		P

		0		13		09CS3097-2		(Tx2910/DMR Sudangrass-EC40)-CSF1-PRF2-CSBKa-WF1				Bn		P

		0		10		09CS3097-3		(Tx2910/DMR Sudangrass-EC40)-CSF1-PRF2-CSBKa-WF1				Bn		P

		0		15		09CS3097-4		(Tx2910/DMR Sudangrass-EC40)-CSF1-PRF2-CSBKa-WF1				Bn		P

		0		16		09CS3097-5		(Tx2910/DMR Sudangrass-EC40)-CSF1-PRF2-CSBKa-WF1				Bn		P

		0		16		09CS3101-1		(Tx2910/F06439)-CSF1-PRF2-CSBKa-WF2				Bn		T

		0		17		09CS3101-2		(Tx2910/F06439)-CSF1-PRF2-CSBKa-WF2				Bn		T

		0		15		09CS3101-3		(Tx2910/F06439)-CSF1-PRF2-CSBKa-WF2				Bn		T

		0		40		09CS3101-4		(Tx2910/F06439)-CSF1-PRF2-CSBKa-WF2				Bn		T

		0		10		09CS3101-5		(Tx2910/F06439)-CSF1-PRF2-CSBKa-WF2				Bn		T

		0		21		09CS3146-1		(R07007/LianTang Ai)-CSF1-PRF2-CSBKa-WF2				Y		P

		0		30		09CS3146-2		(R07007/LianTang Ai)-CSF1-PRF2-CSBKa-WF2				Y		P

		0		16		09CS3146-3		(R07007/LianTang Ai)-CSF1-PRF2-CSBKa-WF2				Y		P

		0		23		09CS3146-4		(R07007/LianTang Ai)-CSF1-PRF2-CSBKa-WF2				Y		P

		0		50		09CS3149-1		(R07007/MN 4466)-CSF1-PRF2-CSBKa-WF1				W		P

		0		25		09CS3150-1		(R07007/MN 4466)-CSF1-PRF2-CSBKa-WF2				W		P

		0		22		09CS3150-2		(R07007/MN 4466)-CSF1-PRF2-CSBKa-WF2				W		P

		0		22		09CS3150-3		(R07007/MN 4466)-CSF1-PRF2-CSBKa-WF2				W		P

		0		12		09CS3150-4		(R07007/MN 4466)-CSF1-PRF2-CSBKa-WF2				W		P

		0		22		09CS3151-1		(R07007/MN 4466)-CSF1-PRF2-CSBKa-WF3

		0		25		09CS3151-2		(R07007/MN 4466)-CSF1-PRF2-CSBKa-WF3

		0		18		09CS3151-3		(R07007/MN 4466)-CSF1-PRF2-CSBKa-WF3

		0		22		09CS3151-4		(R07007/MN 4466)-CSF1-PRF2-CSBKa-WF3

		0		13		09CS3151-5		(R07007/MN 4466)-CSF1-PRF2-CSBKa-WF3

		0		13		09CS3151-6		(R07007/MN 4466)-CSF1-PRF2-CSBKa-WF3

		0		10		09CS3152-1		(R07007/MN 4466)-CSF1-PRF2-CSBKa-WF1				Sg		P

		0		14		09CS3152-2		(R07007/MN 4466)-CSF1-PRF2-CSBKa-WF1				Sg		P

		0		23		09CS3152-3		(R07007/MN 4466)-CSF1-PRF2-CSBKa-WF1				Sg		P

		0		27		09CS3152-4		(R07007/MN 4466)-CSF1-PRF2-CSBKa-WF1				Sg		P

		0		16		09CS3153-2		(R07007/MN 4466)-CSF1-PRF2-CSBKa-WF2				R		P

		0		18		09CS3153-3		(R07007/MN 4466)-CSF1-PRF2-CSBKa-WF2				R		P

		0		21		09CS3153-4		(R07007/MN 4466)-CSF1-PRF2-CSBKa-WF2				R		P

		0		1		09CS3153-5		(R07007/MN 4466)-CSF1-PRF2-CSBKa-WF2				R		P

		0		19		09CS3154-1		(R07007/MN 4466)-CSF1-PRF2-CSBKa-WF3				R		P

		0		11		09CS3155-1		(R07007/MN 4466)-CSF1-PRF2-CSBKa-WF4				Sg		P

		0		21		09CS3155-2		(R07007/MN 4466)-CSF1-PRF2-CSBKa-WF4				Sg		P

		0		3		09CS3155-3		(R07007/MN 4466)-CSF1-PRF2-CSBKa-WF4				Sg		P

		0		3		09CS3155-4		(R07007/MN 4466)-CSF1-PRF2-CSBKa-WF4				Sg		P

		0		48		09CS3217-1		(SC110/R07007)-CSF1-PRF2-CSBKa-WF1

		0		43		09CS3217-2		(SC110/R07007)-CSF1-PRF2-CSBKa-WF1

		0		35		09CS3217-3		(SC110/R07007)-CSF1-PRF2-CSBKa-WF1

		0		4		09CS3218-1		(SC110/R07007)-CSF1-PRF2-CSBKa-WF2								sudan type

		0		9		09CS3218-2		(SC110/R07007)-CSF1-PRF2-CSBKa-WF2

		0		52		09CS3219-1		(SC110/R07007)-CSF1-PRF2-CSBKa-WF3				W		P

		0		30		09CS3219-2		(SC110/R07007)-CSF1-PRF2-CSBKa-WF3				W		P

		0		44		09CS3219-3		(SC110/R07007)-CSF1-PRF2-CSBKa-WF3				W		P

		0		49		09CS3220-1		(SC110/R07007)-CSF1-PRF2-CSBKa-WF4

		0		28		09CS3220-2		(SC110/R07007)-CSF1-PRF2-CSBKa-WF4

		0		64		09CS3220-3		(SC110/R07007)-CSF1-PRF2-CSBKa-WF4

		0		19		09CS3383-1		(SC748-5/Tx2909)-CSF1-PRF2-CSBK-WF1						P		sudan type

		0		19		09CS3383-2		(SC748-5/Tx2909)-CSF1-PRF2-CSBK-WF1						P

		0		14		09CS3384-1		(SC748-5/Tx2909)-CSF1-PRF2-CSBK-WF2						P		sudan type

		0		17		09CS3384-2		(SC748-5/Tx2909)-CSF1-PRF2-CSBK-WF2						P

		0		9		09CS3385-1		(SC748-5/Tx2909)-CSF1-PRF2-CSBK-WF3						P		sudan type

		0		14		09CS3385-2		(SC748-5/Tx2909)-CSF1-PRF2-CSBK-WF3						P

		0		6		09CS3400-1		(Tx2909/DMR Sudangrass-EC62)-CSF1-PRF2-CSBK-WF1						T

		0		16		09CS3400-2		(Tx2909/DMR Sudangrass-EC62)-CSF1-PRF2-CSBK-WF1						T

		0		16		09CS3400-3		(Tx2909/DMR Sudangrass-EC62)-CSF1-PRF2-CSBK-WF1						T

		0		13		09CS3400-4		(Tx2909/DMR Sudangrass-EC62)-CSF1-PRF2-CSBK-WF1						T

		0		20		09CS3400-5		(Tx2909/DMR Sudangrass-EC62)-CSF1-PRF2-CSBK-WF1						T

		0		8		09CS3400-6		(Tx2909/DMR Sudangrass-EC62)-CSF1-PRF2-CSBK-WF1						T

		0		14		09CS3401-1		(Tx2909/DMR Sudangrass-EC62)-CSF1-PRF2-CSBK-WF2						T

		0		19		09CS3401-2		(Tx2909/DMR Sudangrass-EC62)-CSF1-PRF2-CSBK-WF2						T

		0		9		09CS3401-3		(Tx2909/DMR Sudangrass-EC62)-CSF1-PRF2-CSBK-WF2						T

		0		13		09CS3402-1		(Tx2909/DMR Sudangrass-EC62)-CSF1-PRF2-CSBK-WF3						T

		0		22		09CS3402-2		(Tx2909/DMR Sudangrass-EC62)-CSF1-PRF2-CSBK-WF3						T

		0		16		09CS3402-3		(Tx2909/DMR Sudangrass-EC62)-CSF1-PRF2-CSBK-WF3						T

		0		13		09CS3402-4		(Tx2909/DMR Sudangrass-EC62)-CSF1-PRF2-CSBK-WF3						T

		0		17		09CS3402-5		(Tx2909/DMR Sudangrass-EC62)-CSF1-PRF2-CSBK-WF3						T

		0		8		09CS3402-6		(Tx2909/DMR Sudangrass-EC62)-CSF1-PRF2-CSBK-WF3						T

		0		11		09CS3402-7		(Tx2909/DMR Sudangrass-EC62)-CSF1-PRF2-CSBK-WF3						T

		0		3		09CS3402-8		(Tx2909/DMR Sudangrass-EC62)-CSF1-PRF2-CSBK-WF3						T

		0		8		09CS3402-9		(Tx2909/DMR Sudangrass-EC62)-CSF1-PRF2-CSBK-WF3						T

		0		15		09CS3403-1		(Tx2909/DMR Sudangrass-EC63)-CSF1-PRF2-CSBK-WF1						T

		0		8		09CS3403-2		(Tx2909/DMR Sudangrass-EC63)-CSF1-PRF2-CSBK-WF1						T

		0		10		09CS3403-3		(Tx2909/DMR Sudangrass-EC63)-CSF1-PRF2-CSBK-WF1						T

		0		25		09CS3403-4		(Tx2909/DMR Sudangrass-EC63)-CSF1-PRF2-CSBK-WF1						T

		0		9		09CS3403-5		(Tx2909/DMR Sudangrass-EC63)-CSF1-PRF2-CSBK-WF1						T

		0		7		09CS3404-1		(Tx2909/DMR Sudangrass-EC63)-CSF1-PRF2-CSBK-WF2						T

		0		10		09CS3404-2		(Tx2909/DMR Sudangrass-EC63)-CSF1-PRF2-CSBK-WF2						T

		0		10		09CS3404-3		(Tx2909/DMR Sudangrass-EC63)-CSF1-PRF2-CSBK-WF2						T

		0		8		09CS3404-4		(Tx2909/DMR Sudangrass-EC63)-CSF1-PRF2-CSBK-WF2						T

		0		7		09CS3404-5		(Tx2909/DMR Sudangrass-EC63)-CSF1-PRF2-CSBK-WF2						T

		0		13		09CS3405-1		(Tx2909/DMR Sudangrass-EC63)-CSF1-PRF2-CSBK-WF3						T		sudan

		0		11		09CS3405-2		(Tx2909/DMR Sudangrass-EC63)-CSF1-PRF2-CSBK-WF3						T

		0		16		09CS3413-1		(Tx2910/F06439)-CSF1-PRF2-CSBK-WF1						P		sudan

		0		10		09CS3413-2		(Tx2910/F06439)-CSF1-PRF2-CSBK-WF1						P

		0		15		09CS3414-1		(Tx2910/F06439)-CSF1-PRF2-CSBK-WF2						P

		0		18		09CS3414-2		(Tx2910/F06439)-CSF1-PRF2-CSBK-WF2						P

		0		2		09CS3415-1		(Tx2910/F06439)-CSF1-PRF2-CSBK-WF3						P

		0		11		09CS3442-1		(R07007/MN 4466)-CSF1-PRF2-CSBK-WF1

		0		23		09CS3442-2		(R07007/MN 4466)-CSF1-PRF2-CSBK-WF1

		0		21		09CS3442-3		(R07007/MN 4466)-CSF1-PRF2-CSBK-WF1

		0		32		09CS3443-1		(R07007/MN 4466)-CSF1-PRF2-CSBK-WF2

		0		11		09CS3443-2		(R07007/MN 4466)-CSF1-PRF2-CSBK-WF2

		0		14		09CS3443-3		(R07007/MN 4466)-CSF1-PRF2-CSBK-WF2

		0		29		09CS3443-4		(R07007/MN 4466)-CSF1-PRF2-CSBK-WF2

		0		24		09CS3443-5		(R07007/MN 4466)-CSF1-PRF2-CSBK-WF2

		0		30		09CS3443-6		(R07007/MN 4466)-CSF1-PRF2-CSBK-WF2

		0		48		09CS3971-1		(ICSV400/R07007)-CSF1-PRF2-CS9-WF2				YW

		0		32		09CS3971-2		(ICSV400/R07007)-CSF1-PRF2-CS9-WF2				YW

		0		14		09CS3971-3		(ICSV400/R07007)-CSF1-PRF2-CS9-WF2				YW

		0		28		09CS3971-4		(ICSV400/R07007)-CSF1-PRF2-CS9-WF2				YW

		0		3		09CS3971-5		(ICSV400/R07007)-CSF1-PRF2-CS9-WF2				YW

		0		41		09CS3972-1		(ICSV400/R07007)-CSF1-PRF2-CS9-WF3				Y

		0		32		09CS3972-2		(ICSV400/R07007)-CSF1-PRF2-CS9-WF3				Y

		0		31		09CS3974-1		(ICSV400/R07007)-CSF1-PRF2-CS9-WF5				W

		0		28		09CS3974-2		(ICSV400/R07007)-CSF1-PRF2-CS9-WF5				W

		0		24		09CS3977-1		(ICSV400/R07007)-CSF1-PRF2-CS9-WF8				R

		0		34		09CS3977-2		(ICSV400/R07007)-CSF1-PRF2-CS9-WF8				R

		0		26		09CS3979-1		(ICSV400/R07007)-CSF1-PRF2-CS9-WF10				Y		T

		0		38		09CS3979-2		(ICSV400/R07007)-CSF1-PRF2-CS9-WF10				Y		T

		0		26		09CS3982-1		(ICSV400/R07007)-CSF1-PRF2-CS9-WF13				YW		T

		0		30		09CS3982-2		(ICSV400/R07007)-CSF1-PRF2-CS9-WF13				YW		T

		0		53		09CS4400-1		(SC702/R07007)-CSF1-PRF2-CS3-WF1				Y		P

		0		51		09CS4400-2		(SC702/R07007)-CSF1-PRF2-CS3-WF1				Y		P

		0		38		09CS4400-3		(SC702/R07007)-CSF1-PRF2-CS3-WF1				Y		P

		0		26		09CS4401-1		(SC702/R07007)-CSF1-PRF2-CS3-WF2				Y

		0		1		09CS4401-2		(SC702/R07007)-CSF1-PRF2-CS3-WF2				Y

		0		2		09CS4401-3		(SC702/R07007)-CSF1-PRF2-CS3-WF2				Y

		0		26		09CS4404-1		(SC702/R07007)-CSF1-PRF2-CS5-WF1				Y		P

		0		30		09CS4404-2		(SC702/R07007)-CSF1-PRF2-CS5-WF1				Y		P

		0		61		09CS4405-1		(SC702/R07007)-CSF1-PRF2-CS5-WF2				Y		P

		0		15		09CS4405-2		(SC702/R07007)-CSF1-PRF2-CS5-WF2				Y		P

		0		16		09CS4405-3		(SC702/R07007)-CSF1-PRF2-CS5-WF2				Y		P

		0		36		09CS4405-4		(SC702/R07007)-CSF1-PRF2-CS5-WF2				Y		P

		0		23		09CS4405-5		(SC702/R07007)-CSF1-PRF2-CS5-WF2				Y		P

		0		23		09CS4405-6		(SC702/R07007)-CSF1-PRF2-CS5-WF2				Y		P

		0		48		09CS4407-1		(SC702/R07007)-CSF1-PRF2-CS5-WF4				Y		P

		0		50		09CS4408-1		(SC702/R07007)-CSF1-PRF2-CS5-WF5				Y		P

		0		47		09CS4410-1		(SC702/R07007)-CSF1-PRF2-CS5-WF7				Y		P

		0		41		09CS4410-2		(SC702/R07007)-CSF1-PRF2-CS5-WF7				Y		P

		0		75		09CS4412-1		(SC702/R07007)-CSF1-PRF2-CS5-WF9				Y		P

		0		45		09CS4412-2		(SC702/R07007)-CSF1-PRF2-CS5-WF9				Y		P

		0		27		09CS4414-1		(SC702/R07007)-CSF1-PRF2-CS5-WF11				Y		P

		0		41		09CS4414-2		(SC702/R07007)-CSF1-PRF2-CS5-WF11				Y		P

		0		7		09CS4439-1		(SC748-5/R07007)-CSF1-PRF2a-CS14-WF2				Y		P

		0		6		09CS4439-2		(SC748-5/R07007)-CSF1-PRF2a-CS14-WF2				Y		P

		0		42		09CS4439-3		(SC748-5/R07007)-CSF1-PRF2a-CS14-WF2				Y		P

		0		7		09CS4439-4		(SC748-5/R07007)-CSF1-PRF2a-CS14-WF2				Y		P

		0		1		09CS4439-5		(SC748-5/R07007)-CSF1-PRF2a-CS14-WF2				Y		P

		0		44		09CS4441-1		(SC748-5/R07007)-CSF1-PRF2a-CS14-WF4				Y		P

		0		19		09CS4441-2		(SC748-5/R07007)-CSF1-PRF2a-CS14-WF4				Y		P

		0		16		09CS4442-1		(SC748-5/R07007)-CSF1-PRF2a-CS14-WF5				Y		P

		0		17		09CS4442-2		(SC748-5/R07007)-CSF1-PRF2a-CS14-WF5				Y		P

		0		13		09CS4443-1		(SC748-5/R07007)-CSF1-PRF2a-CS14-WF6				Y		P

		0		21		09CS4443-2		(SC748-5/R07007)-CSF1-PRF2a-CS14-WF6				Y		P

		0		16		09CS4475-1		(ICSV401/R07007)-CSF1-PRF2-CS24-WF1				R

		0		15		09CS4475-2		(ICSV401/R07007)-CSF1-PRF2-CS24-WF1				R

		0		55		09CS4476-1		(ICSV401/R07007)-CSF1-PRF2-CS24-WF2				W

		0		26		09CS4476-2		(ICSV401/R07007)-CSF1-PRF2-CS24-WF2				W

		0		20		09CS4477-1		(ICSV401/R07007)-CSF1-PRF2-CS24-WF3				R

		0		14		09CS4477-2		(ICSV401/R07007)-CSF1-PRF2-CS24-WF3				R

		0		30		09CS4478-1		(ICSV401/R07007)-CSF1-PRF2-CS24-WF4				R

		0		20		09CS4478-2		(ICSV401/R07007)-CSF1-PRF2-CS24-WF4				R

		0		6		09CS4478-3		(ICSV401/R07007)-CSF1-PRF2-CS24-WF4				R

		0		36		09CS4487-1		(KAT83369/R07007)-CSF1-PRF2-CS29-WF1				R

		0		7		09CS4487-2		(KAT83369/R07007)-CSF1-PRF2-CS29-WF1				R

		0		11		09CS4487-3		(KAT83369/R07007)-CSF1-PRF2-CS29-WF1				R

		0		32		09CS4487-4		(KAT83369/R07007)-CSF1-PRF2-CS29-WF1				R

		0		1		09CS4487-5		(KAT83369/R07007)-CSF1-PRF2-CS29-WF1				R

		0		19		09CS4487-6		(KAT83369/R07007)-CSF1-PRF2-CS29-WF1				R

		0		18		09CS4489-1		(KAT83369/R07007)-CSF1-PRF2-CS29-WF3				W

		0		15		09CS4489-2		(KAT83369/R07007)-CSF1-PRF2-CS29-WF3				W

		0		30		09CS4489-3		(KAT83369/R07007)-CSF1-PRF2-CS29-WF3				W

		0		21		09CS4489-4		(KAT83369/R07007)-CSF1-PRF2-CS29-WF3				W

		0		20		09CS4489-5		(KAT83369/R07007)-CSF1-PRF2-CS29-WF3				W

		0		6		09CS4490-1		(KAT83369/R07007)-CSF1-PRF2-CS29-WF4				W

		0		10		09CS4490-2		(KAT83369/R07007)-CSF1-PRF2-CS29-WF4				W

		0		2		09CS4490-3		(KAT83369/R07007)-CSF1-PRF2-CS29-WF4				W

		0		8		09CS4490-4		(KAT83369/R07007)-CSF1-PRF2-CS29-WF4				W

		0		42		09CS4491-1		(KAT83369/R07007)-CSF1-PRF2-CS29-WF5				W

		0		7		09CS4491-2		(KAT83369/R07007)-CSF1-PRF2-CS29-WF5				W

		0		13		09CS4491-3		(KAT83369/R07007)-CSF1-PRF2-CS29-WF5				W

		0		7		09CS4491-4		(KAT83369/R07007)-CSF1-PRF2-CS29-WF5				W

		0		29		09CS4491-5		(KAT83369/R07007)-CSF1-PRF2-CS29-WF5				W

		0		55		09CS4492-1		(KAT83369/R07007)-CSF1-PRF2-CS29-WF6				W		TP

		0		33		09CS4492-2		(KAT83369/R07007)-CSF1-PRF2-CS29-WF6				W		TP

		0		45		09CS4492-3		(KAT83369/R07007)-CSF1-PRF2-CS29-WF6				W		TP

		0		30		09CS4495-1		(KAT83369/R07007)-CSF1-PRF2-CS29-WF9				R		T

		0		50		09CS4495-2		(KAT83369/R07007)-CSF1-PRF2-CS29-WF9				R		T

		0		33		09CS4495-3		(KAT83369/R07007)-CSF1-PRF2-CS29-WF9				R		T

		0		36		09CS4496-1		(KAT83369/R07007)-CSF1-PRF2-CS29-WF10				Y		T

		0		42		09CS4496-2		(KAT83369/R07007)-CSF1-PRF2-CS29-WF10				Y		T

		0		46		09CS4496-3		(KAT83369/R07007)-CSF1-PRF2-CS29-WF10				Y		T

		0		24		09CS4497-1		(KAT83369/R07007)-CSF1-PRF2-CS29-WF11				YW		T		lodging

		0		27		09CS4497-2		(KAT83369/R07007)-CSF1-PRF2-CS29-WF11				YW		T

		0		29		09CS4498-1		(KAT83369/R07007)-CSF1-PRF2-CS29-WF12				W		T

		0		25		09CS4498-2		(KAT83369/R07007)-CSF1-PRF2-CS29-WF12				W		T

		0		8		09CS4498-3		(KAT83369/R07007)-CSF1-PRF2-CS29-WF12				W		T

		0		39		09CS4499-1		(KAT83369/R07007)-CSF1-PRF2-CS29-WF13				W		T

		0		33		09CS4499-2		(KAT83369/R07007)-CSF1-PRF2-CS29-WF13				W		T

		0		31		09CS4499-3		(KAT83369/R07007)-CSF1-PRF2-CS29-WF13				W		T

		0		25		09CS4500-1		(KAT83369/R07007)-CSF1-PRF2-CS29-WF14				R		P		lodging

		0		43		09CS4500-2		(KAT83369/R07007)-CSF1-PRF2-CS29-WF14				R		P

		0		56		09CS4501-1		(KAT83369/R07007)-CSF1-PRF2-CS29-WF15				W		P

		0		75		09CS4501-2		(KAT83369/R07007)-CSF1-PRF2-CS29-WF15				W		P

		0		40		09CS4501-3		(KAT83369/R07007)-CSF1-PRF2-CS29-WF15				W		P

		0		24		09CS4501-4		(KAT83369/R07007)-CSF1-PRF2-CS29-WF15				W		P

		0		44		09CS4503-1		(Macia/R07007)-CSF1-PRF2-CS40-WF1				R

		0		30		09CS4504-1		(Macia/R07007)-CSF1-PRF2-CS40-WF2				R		P		lodging

		0		11		09CS4504-2		(Macia/R07007)-CSF1-PRF2-CS40-WF2				R		P

		0		20		09CS4506-1		(Macia/R07007)-CSF1-PRF2-CS40-WF4				YW		P

		0		24		09CS4506-2		(Macia/R07007)-CSF1-PRF2-CS40-WF4				YW		P

		0		56		09CS4506-3		(Macia/R07007)-CSF1-PRF2-CS40-WF4				YW		P

		0		15		09CS4507-1		(Macia/R07007)-CSF1-PRF2-CS40-WF5				Y		P		lodging

		0		23		09CS4507-2		(Macia/R07007)-CSF1-PRF2-CS40-WF5				Y		P

		0		11		09CS4513-1		(Macia/R07007)-CSF1-PRF2-CS44-WF1								lodging

		0		15		09CS4513-2		(Macia/R07007)-CSF1-PRF2-CS44-WF1

		0		59		09CS4515-1		(Macia/R07007)-CSF1-PRF2-CS44-WF3				W		TP

		0		33		09CS4515-2		(Macia/R07007)-CSF1-PRF2-CS44-WF3				W		TP

		0		22		09CS4515-3		(Macia/R07007)-CSF1-PRF2-CS44-WF3				W		TP

		0		61		09CS4516-1		(Macia/R07007)-CSF1-PRF2-CS44-WF4				W		TP

		0		51		09CS4516-2		(Macia/R07007)-CSF1-PRF2-CS44-WF4				W		TP

		0		46		09CS4516-3		(Macia/R07007)-CSF1-PRF2-CS44-WF4				W		TP

		0		38		09CS4517-1		(Macia/R07007)-CSF1-PRF2-CS44-WF5				W		TP

		0		34		09CS4517-2		(Macia/R07007)-CSF1-PRF2-CS44-WF5				W		TP

		0		39		09CS4517-3		(Macia/R07007)-CSF1-PRF2-CS44-WF5				W		TP

		0		37		09CS4518-1		(Macia/R07007)-CSF1-PRF2-CS44-WF6				W		P

		0		23		09CS4518-2		(Macia/R07007)-CSF1-PRF2-CS44-WF6				W		P

		0		43		09CS4518-3		(Macia/R07007)-CSF1-PRF2-CS44-WF6				W		P

		0		26		09CS4519-1		(Macia/R07007)-CSF1-PRF2-CS44-WF7				W		TP

		0		47		09CS4519-2		(Macia/R07007)-CSF1-PRF2-CS44-WF7				W		TP

		0		56		09CS4519-3		(Macia/R07007)-CSF1-PRF2-CS44-WF7				W		TP

		0		43		09CS4521-1		(Macia/R07007)-CSF1-PRF2-CS44-WF9				W		P

		0		27		09CS4521-2		(Macia/R07007)-CSF1-PRF2-CS44-WF9				W		P

		0		28		09CS4521-3		(Macia/R07007)-CSF1-PRF2-CS44-WF9				W		P

		0		25		09CS4522-1		(Macia/R07007)-CSF1-PRF2-CS44-WF10				W		TP

		0		48		09CS4522-2		(Macia/R07007)-CSF1-PRF2-CS44-WF10				W		TP

		0		28		09CS4522-3		(Macia/R07007)-CSF1-PRF2-CS44-WF10				W		TP

		0		17		09CS4523-1		(Macia/R07007)-CSF1-PRF2-CS44-WF11				W		P

		0		32		09CS4523-2		(Macia/R07007)-CSF1-PRF2-CS44-WF11				W		P

		0		32		09CS4523-3		(Macia/R07007)-CSF1-PRF2-CS44-WF11				W		P

		0		35		09CS4525-1		(Macia/R07007)-CSF1-PRF2-CS44-WF13				W

		0		25		09CS4525-2		(Macia/R07007)-CSF1-PRF2-CS44-WF13				W

		0		26		09CS4525-3		(Macia/R07007)-CSF1-PRF2-CS44-WF13				W

		0		24		09CS4525-4		(Macia/R07007)-CSF1-PRF2-CS44-WF13				W

		0		26		09CS4525-5		(Macia/R07007)-CSF1-PRF2-CS44-WF13				W

		0		7		09CS4538-1		(RCV/R07007)-CSF1-PRF2a-CS35-WF1				W

		0		21		09CS4538-2		(RCV/R07007)-CSF1-PRF2a-CS35-WF1				W

		0		9		09CS4538-3		(RCV/R07007)-CSF1-PRF2a-CS35-WF1				W

		0		10		09CS4538-4		(RCV/R07007)-CSF1-PRF2a-CS35-WF1				W

		0		6		09CS4538-5		(RCV/R07007)-CSF1-PRF2a-CS35-WF1				W

		0		3		09CS4538-6		(RCV/R07007)-CSF1-PRF2a-CS35-WF1				W

		0		58		09CS4539-1		(RCV/R07007)-CSF1-PRF2a-CS35-WF2				W

		0		62		09CS4539-2		(RCV/R07007)-CSF1-PRF2a-CS35-WF2				W

		0		57		09CS4539-3		(RCV/R07007)-CSF1-PRF2a-CS35-WF2				W

		0		59		09CS4539-4		(RCV/R07007)-CSF1-PRF2a-CS35-WF2				W

		0		44		09CS4539-5		(RCV/R07007)-CSF1-PRF2a-CS35-WF2				W

		0		50		09CS4540-1		(RCV/R07007)-CSF1-PRF2a-CS35-WF3				W		P

		0		72		09CS4540-2		(RCV/R07007)-CSF1-PRF2a-CS35-WF3				W		P

		0		47		09CS4540-3		(RCV/R07007)-CSF1-PRF2a-CS35-WF3				W		P

		0		37		09CS4541-1		(RCV/R07007)-CSF1-PRF2a-CS35-WF4				W		P

		0		22		09CS4541-2		(RCV/R07007)-CSF1-PRF2a-CS35-WF4				W		P

		0		50		09CS4541-3		(RCV/R07007)-CSF1-PRF2a-CS35-WF4				W		P

		0		45		09CS4543-1		(RCV/R07007)-CSF1-PRF2a-CS35-WF6				W		P

		0		40		09CS4543-2		(RCV/R07007)-CSF1-PRF2a-CS35-WF6				W		P

		0		36		09CS4543-3		(RCV/R07007)-CSF1-PRF2a-CS35-WF6				W		P

		0		43		09CS4585-1		(SC414-12E/R07007)-CSF1-PRF2-CS39-WF1				Y

		0		38		09CS4585-2		(SC414-12E/R07007)-CSF1-PRF2-CS39-WF1				Y

		0		44		09CS4585-3		(SC414-12E/R07007)-CSF1-PRF2-CS39-WF1				Y

		0		56		09CS4586-1		(SC414-12E/R07007)-CSF1-PRF2-CS39-WF2				Y		P

		0		13		09CS4586-2		(SC414-12E/R07007)-CSF1-PRF2-CS39-WF2				Y		P

		0		37		09CS4587-1		(SC414-12E/R07007)-CSF1-PRF2-CS39-WF3				Y		P

		0		20		09CS4587-2		(SC414-12E/R07007)-CSF1-PRF2-CS39-WF3				Y		P

		0		36		09CS4588-1		(SC414-12E/R07007)-CSF1-PRF2-CS39-WF4				Y		P

		0		28		09CS4588-2		(SC414-12E/R07007)-CSF1-PRF2-CS39-WF4				Y		P

		0		55		09CS4589-1		(SC414-12E/R07007)-CSF1-PRF2-CS39-WF5				Y		P

		0		39		09CS4589-2		(SC414-12E/R07007)-CSF1-PRF2-CS39-WF5				Y		P

		0		37		09CS4590-1		(SC414-12E/R07007)-CSF1-PRF2-CS39-WF6				Y		P

		0		46		09CS4590-2		(SC414-12E/R07007)-CSF1-PRF2-CS39-WF6				Y		P

		0		39		09CS4634-1		(HEGARI*R07007)-CF1-PRF2-WF7-CS3				W

		0		42		09CS4634-2		(HEGARI*R07007)-CF1-PRF2-WF7-CS3				W

		0		16		09CS4634-3		(HEGARI*R07007)-CF1-PRF2-WF7-CS3				W

		0		35		09CS4635-1		(HEGARI*R07007)-CF1-PRF2-WF10-CS1				R

		0		43		09CS4635-2		(HEGARI*R07007)-CF1-PRF2-WF10-CS1				R

		0		26		09CS4635-3		(HEGARI*R07007)-CF1-PRF2-WF10-CS1				R

		0		12		09CS4641-1		(HEGARI*R07007)-CF1-PRF2-WF13-CS1				W

		0		21		09CS4641-2		(HEGARI*R07007)-CF1-PRF2-WF13-CS1				W

		0		14		09CS4641-3		(HEGARI*R07007)-CF1-PRF2-WF13-CS1				W

		0		20		09CS4642-1		(HEGARI*R07007)-CF1-PRF2-WF14-CS1				R

		0		17		09CS4642-2		(HEGARI*R07007)-CF1-PRF2-WF14-CS1				R

		0		33		09CS4642-3		(HEGARI*R07007)-CF1-PRF2-WF14-CS1				R

		0		40		09CS4642-4		(HEGARI*R07007)-CF1-PRF2-WF14-CS1				R

		0		42		09CS4652-1		(HEGARI*R07007)-CF1-PRF2-WF53-CS1				R

		0		25		09CS4652-2		(HEGARI*R07007)-CF1-PRF2-WF53-CS1				R

		0		16		09CS4652-3		(HEGARI*R07007)-CF1-PRF2-WF53-CS1				R

		0		12		09CS4652-4		(HEGARI*R07007)-CF1-PRF2-WF53-CS1				R

		0		7		09CS4654-1		(HEGARI*R07007)-CF1-PRF2-WF63-CS1				W

		0		8		09CS4654-2		(HEGARI*R07007)-CF1-PRF2-WF63-CS1				W

		0		4		09CS4654-3		(HEGARI*R07007)-CF1-PRF2-WF63-CS1				W

		0		26		09CS4659-1		(HEGARI*R07007)-CF1-PRF2-WF87-CS1				R

		0		19		09CS4659-2		(HEGARI*R07007)-CF1-PRF2-WF87-CS1				R

		0		34		09CS4659-3		(HEGARI*R07007)-CF1-PRF2-WF87-CS1				R

		0		28		09CS4659-4		(HEGARI*R07007)-CF1-PRF2-WF87-CS1				R

		0		20		09CS4666-1		(HEGARI*R07007)-CF1-PRF2-WF105-CS1				R

		0		43		09CS4666-2		(HEGARI*R07007)-CF1-PRF2-WF105-CS1				R

		0		62		09CS4666-3		(HEGARI*R07007)-CF1-PRF2-WF105-CS1				R

		0		35		09CS4666-4		(HEGARI*R07007)-CF1-PRF2-WF105-CS1				R

		0		47		09CS4666-5		(HEGARI*R07007)-CF1-PRF2-WF105-CS1				R

		0		23		09CS4666-6		(HEGARI*R07007)-CF1-PRF2-WF105-CS1				R

		0		31		09CS4668-1		(HEGARI*R07007)-CF1-PRF2-WF112-CS1				R

		0		44		09CS4668-2		(HEGARI*R07007)-CF1-PRF2-WF112-CS1				R

		0		5		09CS4668-3		(HEGARI*R07007)-CF1-PRF2-WF112-CS1				R

		0		47		09CS4668-4		(HEGARI*R07007)-CF1-PRF2-WF112-CS1				R

		0		32		09CS4675-1		(HEGARI*R07007)-CF1-PRF2-WF127-CS1				R

		0		20		09CS4675-2		(HEGARI*R07007)-CF1-PRF2-WF127-CS1				R

		0		27		09CS4675-3		(HEGARI*R07007)-CF1-PRF2-WF127-CS1				R

		0		19		09CS4675-4		(HEGARI*R07007)-CF1-PRF2-WF127-CS1				R

		0		13		09CS4681-1		(HEGARI*R07007)-CF1-PRF2-WF139-CS2				W

		0		18		09CS4681-2		(HEGARI*R07007)-CF1-PRF2-WF139-CS2				W

		0		16		09CS4681-3		(HEGARI*R07007)-CF1-PRF2-WF139-CS2				W

		0		10		09CS4681-4		(HEGARI*R07007)-CF1-PRF2-WF139-CS2				W

		0		20		09CS4685-1		(HEGARI*R07007)-CF1-PRF2-WF146-CS1				RW

		0		25		09CS4685-2		(HEGARI*R07007)-CF1-PRF2-WF146-CS1				RW

		0		19		09CS4685-3		(HEGARI*R07007)-CF1-PRF2-WF146-CS1				RW

		0		18		09CS4685-4		(HEGARI*R07007)-CF1-PRF2-WF146-CS1				RW

		0		23		09CS4685-5		(HEGARI*R07007)-CF1-PRF2-WF146-CS1				RW

		0		14		09CS4687-1		(HEGARI*R07007)-CF1-PRF2-WF151-CS2				R

		0		22		09CS4687-2		(HEGARI*R07007)-CF1-PRF2-WF151-CS2				R

		0		20		09CS4687-3		(HEGARI*R07007)-CF1-PRF2-WF151-CS2				R

		0		16		09CS4687-4		(HEGARI*R07007)-CF1-PRF2-WF151-CS2				R

		0		27		09CS4687-5		(HEGARI*R07007)-CF1-PRF2-WF151-CS2				R

		0		19		09CS4690-1		(HEGARI*R07007)-CF1-PRF2-WF161-CS1				RW

		0		18		09CS4690-2		(HEGARI*R07007)-CF1-PRF2-WF161-CS1				RW

		0		43		09CS4690-3		(HEGARI*R07007)-CF1-PRF2-WF161-CS1				RW

		0		40		09CS4690-4		(HEGARI*R07007)-CF1-PRF2-WF161-CS1				RW

		0		23		09CS4690-5		(HEGARI*R07007)-CF1-PRF2-WF161-CS1				RW

		0		12		09CS4723-1		(RIO/R07007)-F1-WFF2-WF48-CS1				Y		P

		0		28		09CS4723-2		(RIO/R07007)-F1-WFF2-WF48-CS1				Y		P

		0		45		09CS4723-3		(RIO/R07007)-F1-WFF2-WF48-CS1				Y		P

		0		37		09CS4723-4		(RIO/R07007)-F1-WFF2-WF48-CS1				Y		P

		0		16		09CS4723-5		(RIO/R07007)-F1-WFF2-WF48-CS1				Y		P

		0		34		09CS4731-1		(RIO/R07007)-F1-WFF2-WF62-CS1				R

		0		27		09CS4731-2		(RIO/R07007)-F1-WFF2-WF62-CS1				R

		0		33		09CS4731-3		(RIO/R07007)-F1-WFF2-WF62-CS1				R

		0		7		09CS4731-4		(RIO/R07007)-F1-WFF2-WF62-CS1				R

		0		12		09CS4745-1		((96CA5986*87BH606-6)-CS3/R07007)-F1-WFF2-WF17-CS2				Y

		0		42		09CS4745-2		((96CA5986*87BH606-6)-CS3/R07007)-F1-WFF2-WF17-CS2				Y

		0		3		09CS4745-3		((96CA5986*87BH606-6)-CS3/R07007)-F1-WFF2-WF17-CS2				Y

		0		32		09CS4745-4		((96CA5986*87BH606-6)-CS3/R07007)-F1-WFF2-WF17-CS2				Y

		0		10		09CS4745-5		((96CA5986*87BH606-6)-CS3/R07007)-F1-WFF2-WF17-CS2				Y

		0		7		09CS4757-1		((96CA5986*87BH606-6)-CS3/R07007)-F1-WFF2-WF44-CS1				Y

		0		2		09CS4757-2		((96CA5986*87BH606-6)-CS3/R07007)-F1-WFF2-WF44-CS1				Y

		0		20		09CS4757-3		((96CA5986*87BH606-6)-CS3/R07007)-F1-WFF2-WF44-CS1				Y

		0		36		09CS4758-1		((96CA5986*87BH606-6)-CS3/R07007)-F1-WFF2-WF45-CS1				R

		0		25		09CS4758-2		((96CA5986*87BH606-6)-CS3/R07007)-F1-WFF2-WF45-CS1				R

		0		43		09CS4758-3		((96CA5986*87BH606-6)-CS3/R07007)-F1-WFF2-WF45-CS1				R

		0		41		09CS4758-4		((96CA5986*87BH606-6)-CS3/R07007)-F1-WFF2-WF45-CS1				R

		0		30		09CS4769-1		((96CA5986*87BH606-6)-CS3/R07007)-F1-WFF2-WF68-CS1				Y

		0		16		09CS4769-2		((96CA5986*87BH606-6)-CS3/R07007)-F1-WFF2-WF68-CS1				Y

		0		35		09CS4769-3		((96CA5986*87BH606-6)-CS3/R07007)-F1-WFF2-WF68-CS1				Y

		0		26		09CS4769-4		((96CA5986*87BH606-6)-CS3/R07007)-F1-WFF2-WF68-CS1				Y

		0		25		09CS4769-5		((96CA5986*87BH606-6)-CS3/R07007)-F1-WFF2-WF68-CS1				Y

		0		45		09CS4780-1		((96CA5986*87BH606-6)-CS3/R07007)-F1-WFF2-WF85-CS1				Y

		0		2		09CS4780-2		((96CA5986*87BH606-6)-CS3/R07007)-F1-WFF2-WF85-CS1				Y

		0		36		09CS4780-3		((96CA5986*87BH606-6)-CS3/R07007)-F1-WFF2-WF85-CS1				Y

		0		46		09CS4780-4		((96CA5986*87BH606-6)-CS3/R07007)-F1-WFF2-WF85-CS1				Y

		0		20		09CS4780-5		((96CA5986*87BH606-6)-CS3/R07007)-F1-WFF2-WF85-CS1				Y

		0		24		09CS4790-1		((96CA5986*87BH606-6)-CS3/R07007)-F1-WFF2-WF101-CS1				R

		0		54		09CS4790-2		((96CA5986*87BH606-6)-CS3/R07007)-F1-WFF2-WF101-CS1				R

		0		40		09CS4790-3		((96CA5986*87BH606-6)-CS3/R07007)-F1-WFF2-WF101-CS1				R

		0		45		09CS4790-4		((96CA5986*87BH606-6)-CS3/R07007)-F1-WFF2-WF101-CS1				R

		0		37		09CS4790-5		((96CA5986*87BH606-6)-CS3/R07007)-F1-WFF2-WF101-CS1				R

		0		58		09CS4797-1

		0		35		09CS4797-2

		0		24		09CS4797-3

		0		37		09CS4798-1		((96CA5986*87BH606-6)-CS3/R07007)-F1-WFF2-WF116-CS3				W

		0		11		09CS4800-1		((96CA5986*87BH606-6)-CS3/R07007)-F1-WFF2-WF118-CS1				R

		0		27		09CS4800-2		((96CA5986*87BH606-6)-CS3/R07007)-F1-WFF2-WF118-CS1				R

		0		51		09CS4800-3		((96CA5986*87BH606-6)-CS3/R07007)-F1-WFF2-WF118-CS1				R

		0		39		09CS4800-4		((96CA5986*87BH606-6)-CS3/R07007)-F1-WFF2-WF118-CS1				R

		0		36		09CS4800-5		((96CA5986*87BH606-6)-CS3/R07007)-F1-WFF2-WF118-CS1				R

		0				09CS4800-6		((96CA5986*87BH606-6)-CS3/R07007)-F1-WFF2-WF118-CS1				R

		0		11		09CS4807-1		((96CA5986*87BH606-6)-CS3/R07007)-F1-WFF2-WF132-CS1				W

		0		41		09CS4807-2		((96CA5986*87BH606-6)-CS3/R07007)-F1-WFF2-WF132-CS1				W

		0		6		09CS4807-3		((96CA5986*87BH606-6)-CS3/R07007)-F1-WFF2-WF132-CS1				W

		0		60		09CS4807-4		((96CA5986*87BH606-6)-CS3/R07007)-F1-WFF2-WF132-CS1				W

		0		47		09CS4807-5		((96CA5986*87BH606-6)-CS3/R07007)-F1-WFF2-WF132-CS1				W

		0		35		09CS4807-6		((96CA5986*87BH606-6)-CS3/R07007)-F1-WFF2-WF132-CS1				W

		0		17		09CS4808-1		((96CA5986*87BH606-6)-CS3/R07007)-F1-WFF2-WF133-CS3				W

		0		6		09CS4808-2		((96CA5986*87BH606-6)-CS3/R07007)-F1-WFF2-WF133-CS3				W

		0		33		09CS4808-3		((96CA5986*87BH606-6)-CS3/R07007)-F1-WFF2-WF133-CS3				W

		0		15		09CS4808-4		((96CA5986*87BH606-6)-CS3/R07007)-F1-WFF2-WF133-CS3				W

		0		4		09CS4808-5		((96CA5986*87BH606-6)-CS3/R07007)-F1-WFF2-WF133-CS3				W





Sheet2

		





Sheet3

		






Code Weight

O O 0O OO0 0DO0O0O0D0D0OD0D0D0D0OD0D0D0D0D0D0D0DO0D0D0D0DO0D0D0D0DO0OD0D0DO0OD0OO0OO0ODO0ODO0OO0OO0ObOoOOoOOoo

Source

26 09CS3027-1
23 09CS3027-2
31 09CS3028-1
28 09CS3028-2
35 09CS3028-3
45 09CS3028-4
24 09CS3028-5
18 09CS3029-1
11 09CS3029-2
12 09CS3045-1
20 09CS3045-2
29 09CS3045-3
18 09CS3046-1
33 09CS3046-2
18 09CS3046-3
24 09CS3047-1

6 09CS3047-2
43 09CS3047-3
16 09CS3047-4
12 09CS3048-1

8 09CS3048-2
23 09CS3048-3

6 09CS3048-4

9 09CS3087-1
12 09CS3087-2
11 09CS3087-3
10 09CS3087-4
14 09CS3088-1
14 09CS3088-2
22 09CS3088-3
11 09CS3088-4
11 09CS3089-1
43 09CS3089-2
21 09CS3089-3
11 09CS3089-4
25 09CS3089-5
21 09CS3089-6
17 09CS3090-1

5 09CS3090-2

7 09CS3090-3
10 09CS3090-4
14 09CS3090-5
10 09CS3091-1

8 09CS3091-2

6 09CS3091-3
13 09CS3091-4
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15 09CS3091-5
13 09CS3091-6
10 09CS3097-1
13 09CS3097-2
10 09CS3097-3
15 09CS3097-4
16 09CS3097-5
16 09CS3101-1
17 09CS3101-2
15 09CS3101-3
40 09CS3101-4
10 09CS3101-5
21 09CS3146-1
30 09CS3146-2
16 09CS3146-3
23 09CS3146-4
50 09CS3149-1
25 09CS3150-1
22 09CS3150-2
22 09CS3150-3
12 09CS3150-4
22 09CS3151-1
25 09CS3151-2
18 09CS3151-3
22 09CS3151-4
13 09CS3151-5
13 09CS3151-6
10 09CS3152-1
14 09CS3152-2
23 09CS3152-3
27 09CS3152-4
16 09CS3153-2
18 09CS3153-3
21 09CS3153-4

1 09CS3153-5
19 09CS3154-1
11 09CS3155-1
21 09CS3155-2

3 09CS3155-3

3 09CS3155-4
48 09CS3217-1
43 09CS3217-2
35 09CS3217-3

4 09CS3218-1

9 09CS3218-2
52 09CS3219-1
30 09CS3219-2
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44 09CS3219-3
49 09CS3220-1
28 09CS3220-2
64 09CS3220-3
19 09CS3383-1
19 09CS3383-2
14 09CS3384-1
17 09CS3384-2

9 09CS3385-1
14 09CS3385-2

6 09CS3400-1
16 09CS3400-2
16 09CS3400-3
13 09CS3400-4
20 09CS3400-5

8 09CS3400-6
14 09CS3401-1
19 09CS3401-2

9 09CS3401-3
13 09CS3402-1
22 09CS3402-2
16 09CS3402-3
13 09CS3402-4
17 09CS3402-5

8 09CS3402-6
11 09CS3402-7

3 09CS3402-8

8 09CS3402-9
15 09CS3403-1

8 09CS3403-2
10 09CS3403-3
25 09CS3403-4

9 09CS3403-5

7 09CS3404-1
10 09CS3404-2
10 09CS3404-3

8 09CS3404-4

7 09CS3404-5
13 09CS3405-1
11 09CS3405-2
16 09CS3413-1
10 09CS3413-2
15 09CS3414-1
18 09CS3414-2

2 09CS3415-1
11 09CS3442-1
23 09CS3442-2
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21 09CS3442-3
32 09CS3443-1
11 09CS3443-2
14 09CS3443-3
29 09CS3443-4
24 09CS3443-5
30 09CS3443-6
48 09CS3971-1
32 09CS3971-2
14 09CS3971-3
28 09CS3971-4

3 09CS3971-5
41 09CS3972-1
32 09CS3972-2
31 09CS3974-1
28 09CS3974-2
24 09CS3977-1
34 09CS3977-2
26 09CS3979-1
38 09CS3979-2
26 09CS3982-1
30 09CS3982-2
53 09CS4400-1
51 09CS4400-2
38 09CS4400-3
26 09CS4401-1

1 09CS4401-2

2 09CS4401-3
26 09CS4404-1
30 09CS4404-2
61 09CS4405-1
15 09CS4405-2
16 09CS4405-3
36 09CS4405-4
23 09CS4405-5
23 09CS4405-6
48 09CSs4407-1
50 09CS4408-1
47 09CS4410-1
41 09CS4410-2
75 09CS4412-1
45 09CS4412-2
27 09CS4414-1
41 09CS4414-2

7 09CS4439-1

6 09CS4439-2
42 09CS4439-3
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7 09CS4439-4

1 09CS4439-5
44 09Cs4441-1
19 09CS4441-2
16 09CS4442-1
17 09CS4442-2
13 09CS4443-1
21 09CS4443-2
16 09CS4475-1
15 09CS4475-2
55 09CS4476-1
26 09CS4476-2
20 09CS4477-1
14 09CS4477-2
30 09CS4478-1
20 09CS4478-2

6 09CS4478-3
36 09CS4487-1

7 09CS54487-2
11 09CS4487-3
32 09CS4487-4

1 09CS4487-5
19 09CS4487-6
18 09CS4489-1
15 09CS4489-2
30 09CS4489-3
21 09CS4489-4
20 09CS4489-5

6 09CS4490-1
10 09CS4490-2

2 09CS4490-3

8 09CS4490-4
42 09CS4491-1

7 09CS4491-2
13 09CS4491-3

7 09CS4491-4
29 09CS4491-5
55 09CS4492-1
33 09CS4492-2
45 09CS4492-3
30 09CS4495-1
50 09CS4495-2
33 09CS4495-3
36 09CS4496-1
42 09CS4496-2
46 09CS4496-3
24 09CS4497-1
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27 09CS4497-2
29 09CS4498-1
25 09CS4498-2

8 09CS4498-3
39 09CS4499-1
33 09CS4499-2
31 09CS4499-3
25 09CS4500-1
43 09CS4500-2
56 09CS4501-1
75 09CS4501-2
40 09CS4501-3
24 09CS4501-4
44 09CS4503-1
30 09CS4504-1
11 09CS4504-2
20 09CS4506-1
24 09CS4506-2
56 09CS4506-3
15 09CS4507-1
23 09CS4507-2
11 09CS4513-1
15 09CS4513-2
59 09CS4515-1
33 09CS4515-2
22 09CS4515-3
61 09CS4516-1
51 09CS4516-2
46 09CS4516-3
38 09CS4517-1
34 09CS4517-2
39 09CS4517-3
37 09CS4518-1
23 09CS4518-2
43 09CS4518-3
26 09CS4519-1
47 09CS4519-2
56 09CS4519-3
43 09CS4521-1
27 09CS4521-2
28 09CS4521-3
25 09CS4522-1
48 09CS4522-2
28 09CS4522-3
17 09CS4523-1
32 09CS4523-2
32 09CS4523-3
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35 09CS4525-1
25 09CS4525-2
26 09CS4525-3
24 09CS4525-4
26 09CS4525-5

7 09CS4538-1
21 09CS4538-2

9 09CS4538-3
10 09CS4538-4

6 09CS4538-5

3 09CS4538-6
58 09CS4539-1
62 09CS4539-2
57 09CS4539-3
59 09CS4539-4
44 09CS4539-5
50 09CS4540-1
72 09CS4540-2
47 09CS4540-3
37 09CS4541-1
22 09CS4541-2
50 09CS4541-3
45 09CS4543-1
40 09CS4543-2
36 09CS4543-3
43 09CS4585-1
38 09CS4585-2
44 09CS4585-3
56 09CS4586-1
13 09CS4586-2
37 09CS4587-1
20 09CS4587-2
36 09CS4588-1
28 09CS4588-2
55 09CS4589-1
39 09CS4589-2
37 09CS4590-1
46 09CS4590-2
39 09CS4634-1
42 09CS4634-2
16 09CS4634-3
35 09CS4635-1
43 09CS4635-2
26 09CS4635-3
12 09CS4641-1
21 09CS4641-2
14 09CS4641-3
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20 09CS4642-1
17 09CS4642-2
33 09CS4642-3
40 09CS4642-4
42 09CS4652-1
25 09CS4652-2
16 09CS4652-3
12 09CS4652-4

7 09CS4654-1

8 09CS4654-2

4 09CS4654-3
26 09CS4659-1
19 09CS4659-2
34 09CS4659-3
28 09CS4659-4
20 09CS4666-1
43 09CS4666-2
62 09CS4666-3
35 09CS4666-4
47 09CS4666-5
23 09CS4666-6
31 09CS4668-1
44 09CS4668-2

5 09CS4668-3
47 09CS4668-4
32 09CS4675-1
20 09CS4675-2
27 09CS4675-3
19 09CS4675-4
13 09CS4681-1
18 09CS4681-2
16 09CS4681-3
10 09CS4681-4
20 09CS4685-1
25 09CS4685-2
19 09CS4685-3
18 09CS4685-4
23 09CS4685-5
14 09CS4687-1
22 09CS4687-2
20 09CS4687-3
16 09CS4687-4
27 09CS4687-5
19 09CS4690-1
18 09CS4690-2
43 09CS4690-3
40 09CS4690-4
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23 09CS4690-5
12 09CS4723-1
28 09CS4723-2
45 09CS4723-3
37 09CS4723-4
16 09CS4723-5
34 09CS4731-1
27 09CS4731-2
33 09CS4731-3
7 09CS4731-4
12 09CS4745-1
42 09CS4745-2
3 09CS4745-3
32 09CS4745-4
10 09CS4745-5
7 09CS4757-1
2 09CS4757-2
20 09CS4757-3
36 09CS4758-1
25 09CS4758-2
43 09CS4758-3
41 09CS4758-4
30 09CS4769-1
16 09CS4769-2
35 09CS4769-3
26 09CS4769-4
25 09CS4769-5
45 09CS4780-1
2 09CS4780-2
36 09CS4780-3
46 09CS4780-4
20 09CS4780-5
24 09CS4790-1
54 09CS4790-2
40 09CS4790-3
45 09CS4790-4
37 09CS4790-5
58 09CS4797-1
35 09CS4797-2
24 09CS4797-3
37 09CS4798-1
11 09CS4800-1
27 09CS4800-2
51 09CS4800-3
39 09CS4800-4
36 09CS4800-5
09CS4800-6
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11 09CS4807-1
41 09CS4807-2

6 09CS4807-3
60 09CS4807-4
47 09CS4807-5
35 09CS4807-6
17 09CS4808-1

6 09CS4808-2
33 09CS4808-3
15 09CS4808-4

4 09CS4808-5
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From: Delroy Collins

To: Bill

Subject: f405 inv

Date: Monday, September 28, 2009 8:01:01 AM
Attachments: 09CsSf405 inventory.xls

Mr. S. Delroy Collins, Research Associate
Sorghum Breeding and Genetics

Dept. of Soil & Crop Sciences

Texas A&M University

370 Olsen Blvd.

College Station, TX 77843
delroy@tamu.edu

(979) 845-2151


mailto:delroy@tamu.edu
mailto:wlr@tamu.edu

Sheet1

		CD		Weight		Source		Pedigree		Pedigree2		SD		PL		SL

		1				09CS-UHSN201		IS12553C_SC33-14E,Durra,Ethiopia				R		P		5

		1				09CS-UHSN202		SA281_Early Hegari				W		P		2

		1				09CS-UHSN203		SC414-12E_IS2508 der./CauKaf,Sudan				W		P		5

		1				09CS-UHSN204		IS3541C_SC798-14E,Zerazera,Sudan				W		T		5

		1				09CS-UHSN205		B.Tx399_Wheatland				R		P		4

		1				09CS-UHSN206		SC241-12E/IS3911 der./Rox(Susc.)				W		P		4

		1				09CS-UHSN207		PI48770_White Kafir				W		P		3

		1				09CS-UHSN208		SC170-6-17_IS12661 der,Zerazera				W		P		5

		1				09CS-UHSN209		SC324-12E_IS2681 der.,Nigricans				R		P		5

						09CS-UHSN210		SC325-12E_IS2462 der.,Nigricans				R		P

		1				09CS-UHSN211		Tx414_Tx7078 der.				R		P		5

						09CS-UHSN212		Lahoma_Lahoma Sudangrass

		1				09CS-UHSN213		Tx7078_Combine 7078				R		P		5

						09CS-UHSN214		Tx430_(Tx2536*SC170-6 der.)

						09CS-UHSN215		Tx2817_IS12661 der.,77CS2,Zerazera				RW		P

						09CS-UHSN216		SRN39_Striga Res.

		1				09CS-UHSN217		B.TAM618_H. Sm. Res. Comb. Kafir				W		P		5

		1				09CS-UHSN218		IS12646C_SC155-14E,Sub DurDoc,Ethiopia				BN		P		5

		1				09CS-UHSN219		B.Tx635_BVar,BVG1,BVar1				W		T		4

		1				09CS-UHSN220		FC6601_Spur Feterita				W		P		3

		1				09CS-SAN101		BTx398				R		P		2

		1				09CS-SAN102		BTx378				R		P		3

		1				09CS-SAN103		BTx631				W		T		5

		1				09CS-SAN104		RTx430				Y		P		4

		3				09CS-SAN105		RTAM428				W		P		4

		3				09CS-SAN106		RTx436				W		T		4

		1				09CS-SAN107		BTx623				W		P		4

		1				09CS-SAN108		Tx2891				W		T		5

		1				09CS-SAN109		SC103-12E				BN		P		5

		1				09CS-SAN110		SC112				R		P		5

		1				09CS-SAN111		SC126				W		P		4

		1				09CS-SAN112		SC146				BN		P		5

		1				09CS-SAN113		SC326-6				W		P		5

		1				09CS-SAN114		SC414-12E				W		P		5

		1				09CS-SAN115		SC574				R		P		5

		1				09CS-SAN116		SC647				R		P		5

		1				09CS-SAN117		SC655				R		P		5

		1				09CS-SAN118		SC748-5				LY		P		3

		1				09CS-SAN119		SC810				W		P		4

		1				09CS-SAN120		SC963				R		P		4

		1				09CS-MOZ1						W		P		4

		1				09CS-MOZ2						R		P		4

		1				09CS-MOZ3						W		T		5

		1				09CS-MOZ4						W		P		5

		1				09CS-MOZ5						W		P		5

		1				09CS-MOZ6						R		P		5

		1				09CS-MOZ7						R		P		5

		1				09CS-MOZ8						R		P		5

		1				09CS-MOZ9						W		P		4

		1				09CS-MOZ10						W		T		3

		1				09CS-MOZ11						W		T		3

		1				09CS-MOZ12						W		T		5

		1				09CS-MOZ13						W		T		4

		1				09CS-MOZ14						W		T		4

		1				09CS-MOZ15						W		P		6

		1				09CS-MOZ16						W		T		4

		1				09CS-MOZ17						W		T		5

		3				09CS-MOZ18						W		PT		3

		1				09CS-MOZ19						R		P		4

		1				09CS-MOZ20						W		P		5

		1				09CS-MOZ21						W		T		1

		1				09CS-MOZ22						WR		P		3

		1				09CS-MOZ23						WR		T		2

		1				09CS-MOZ24						R		P		3

		1				09CS-MOZ25						W		T		3

		1				09CS-GWT101		R.Tx430				Y		P		4

		1				09CS-GWT102		Tx2911				R		P		5

		1				09CS-GWT103		SC279-14E				R		P		4

		1				09CS-GWT104		SC630-11EII				R		P		5

		1				09CS-GWT105		SC650-11E(T)				R		P		5

		1				09CS-GWT106		SC719-11E				R		P		4

		1				09CS-GWT107		SC170-6-17				W		P		4

		1				09CS-GWT108		Sureno				W		T		5

		1				09CS-GWT109		90EON343				R		T		5

		1				09CS-GWT110		98CA4779				R		P		4

		1				09CS-GWT111		00CA4051				R		T		4

		1				09CS-GWT112		99LGWO50				R		T		5

		1				09CS-GWT113		05BD2331op				W		T		5

		1				09CS-GWT114		03L-GWO34opbk				R		P		5

		1				09CS-GWT115		R.04060				R		P		4

		1				09CS-GWT116		R.01302				R		T		5

		1				09CS-GWT117		R.05435				R		T		5

		1				09CS-GWT118		R.05456				W		T		5

		1				09CS-GWT119		R.05330				R		T		2

		1				09CS-GWT120		R.05512				R		P		5

		1				09CS-GWT121		B06111				R		P		4

		1				09CS-GWT122		R06199				R		T		4

		1				09CS-GWT123		R.05340				R		T		1

		1				09CS-GWT124		R.05437				R		T		5

		1				09CS-GWT125		B06143				R		P		5

		1				09CS-GWT126		03BRON176				R		T		5

		1				09CS-GWT127		03BRON179				RW		T		5

		1				09CS-GWT128		04BRON254				R		T		5

		1				09CS-GWT129		04BRON259				R		T		5

		1				09CS-GWT130		04BRON262				W		T		3

		1				09CS-DMRL101		RTx430				Y		P		5

		1				09CS-DMRL102		RTx2536				Y		P		5

		1				09CS-DMRL103		SC170-6-17				W		P		5

		3				09CS-DMRL104		RTx7078				R		P		3

		1				09CS-DMRL105		SC155				BN		P		5

		1				09CS-DMRL106		SC414-12E				W		P		4

						09CS-DMRL107		CS3541

		1				09CS-DMRL108		QL3(India)				R		P		5

		1				09CS-DMRL109		82BDM499				W		P		5

		1				09CS-DMRL110		85EON495				W		P		5

		3				09CS-DMRL111		SC283-14				W		P		5

		3				09CS-DMRL112		CSM63  				W		P		4

		3				09CS-DMRL113		SC23				R		P		4

		1				09CS-DMRL114		SC33				R		P		5

						09CS-DMRL115		SC36

		1				09CS-DMRL116		SC38				Y		P		2

						09CS-DMRL117		SC136

						09CS-DMRL118		SC137-14E

		1				09CS-DMRL119		SC141				R		P		2

		1				09CS-DMRL120		SC309				R		P		2

		1				09CS-DMRL121		SC325				R		P		4

		1				09CS-DMRL122		SC333  				R		P		5

		1				09CS-DMRL123		SC347				Y		P		3

						09CS-DMRL124		SC372 				Y		P

		3				09CS-DMRL125		SC392 				W		T		4

						09CS-DMRL126		SC407 

		1				09CS-DMRL127		SC411				W		P		4

		1				09CS-DMRL128		SC417 				W		P		4

		1				09CS-DMRL129		SC418				W		P		4

		1				09CS-DMRL130		SC425				W		P		4

		1				09CS-DMRL131		SC465				W		P		2

		1				09CS-DMRL132		SC501				W		P		5

		1				09CS-DMRL133		SC502				W		P		5

		1				09CS-DMRL134		SC572				W		P		4

		1				09CS-DMRL135		SC575				R		P		4

		1				09CS-DMRL136		SC737				W		P		5

		1				09CS-DMRL137		SC1015				W		P		5

		1				09CS-DMRL138		SC1017				W		P		5

						09CS-DMRL139		SC1025

		1				09CS-DMRL140		SC1057 				R		P		4

						09CS-DMRL141		SC1154

		1				09CS-DMRL142		SC1155				BN		P		5

		1				09CS-DMRL143		SC1156 				R		P		4

		1				09CS-DMRL144		SC1177				W		P		3

		1				09CS-DMRL145		SC1416 				R		P		1

		1				09CS-DMRL146		Tx2891				W		T		4

		1				09CS-DMRL147		R.0036				R		P		4

		1				09CS-DMRL148		R.01125				R		T		5

		1				09CS-DMRL149		R.01207				R		T		4

		1				09CS-DMRL150		R.01302				R		T		5

		1				09CS-DMRL151		R.02105				R		T		5

		1				09CS-DMRL152		R.03143				R		T		5

		1				09CS-DMRL153		R.03148				LY		T		3

		1				09CS-DMRL154		R.03149				W		T		5

		1				09CS-DMRL155		R.03150				W		T		5

		1				09CS-DMRL156		R.03181				R		T		5

		1				09CS-DMRL157		R.03182				LY		T		5

		1				09CS-DMRL158		R.03214				R		P		5

		1				09CS-DMRL159		R.03215				R		T		5

		1				09CS-DMRL160		B01057				W		T		5

		1				09CS-CVT1		SC6				B		P		3

		1				09CS-CVT2		SC13				B		P		5

		1				09CS-CVT3		SC15				R		P		5

		1				09CS-CVT4		SC17				W		P		5

		1				09CS-CVT5		SC21				bn		p		5

		1				09CS-CVT6		SC22				W		P		5

		1				09CS-CVT7		SC23_converted_5:D				R		P		5

		1				09CS-CVT8		SC25				R		P		5

		1				09CS-CVT9		SC33				R		P		4

		1				09CS-CVT10		SC35				W		P		4

		1				09CS-CVT11		SC38				W		P		5

		1				09CS-CVT12		SC42				R		P		6

		1				09CS-CVT13		SC51				W		P		3

		3				09CS-CVT14		SC52				W		P		4

		1				09CS-CVT15		SC53				R		T		3

		1				09CS-CVT16		SC55				W		P		6

		1				09CS-CVT17		SC56				W		P		6

		1				09CS-CVT18		SC57				W		P		5

		1				09CS-CVT19		SC58				W		P		5

		1				09CS-CVT20		SC59				W		P		2

		1				09CS-CVT21		SC60				R		P		5

		1				09CS-CVT22		SC62				W		P		6

		1				09CS-CVT23		SC63				R		P		6

		1				09CS-CVT24		SC64				W		P		5

		1				09CS-CVT25		SC66				W		P		5

		1				09CS-CVT26		SC67				R		P		3

		1				09CS-CVT27		SC79				W		P		3

		1				09CS-CVT28		SC84				BN		P		3

		1				09CS-CVT29		SC91				W		P		4

						09CS-CVT30		SC101				W		P

		1				09CS-CVT31		SC103				BN		P		5

		1				09CS-CVT32		SC108				R		P		4

		1				09CS-CVT33		SC110				W		P		5

		1				09CS-CVT34		SC115				BN		P		5

		1				09CS-CVT35		SC118				W		P		7

		1				09CS-CVT36		SC120				W		P		5

		1				09CS-CVT37		SC121				W		P		5

		1				09CS-CVT38		SC124				BN		P		5

		1				09CS-CVT39		SC132				Y		P		5

		1				09CS-CVT40		SC134				Y		P		5

		1				09CS-CVT41		SC135				BN		P		5

						09CS-CVT42		SC144				R		P

		1				09CS-CVT43		SC145				BN		P		4

		1				09CS-CVT44		SC155				BN		P		5

		1				09CS-CVT45		SC166				R		P		5

		1				09CS-CVT46		SC170				W		P		5

		1				09CS-CVT47		SC172				W		P		4

		1				09CS-CVT48		SC173				W		P		4

		1				09CS-CVT49		SC175				R		P		4

		1				09CS-CVT50		SC184				W		P		4

		1				09CS-CVT51		SC192				Y		P		4

		3				09CS-CVT52		SC199				W		P		4

		1				09CS-CVT53		SC206				LY		P		5

		1				09CS-CVT54		SC209				W		P		5

		1				09CS-CVT55		SC213				W		P		5

		1				09CS-CVT56		SC214				R		P		3

		1				09CS-CVT57		SC223				W		P		4

		1				09CS-CVT58		SC224				BN		P		3

		1				09CS-CVT59		SC240				W		P		5

		1				09CS-CVT60		SC241				W		P		3

		1				09CS-CVT61		SC243				W		P		5

		1				09CS-CVT62		SC261				W		P		5

		1				09CS-CVT63		SC265				W		P		4

		1				09CS-CVT64		SC279				R		P		4

		1				09CS-CVT65		SC283				W		P		5

		1				09CS-CVT66		SC295				W		P		4

		1				09CS-CVT67		SC299				R		P		5

		1				09CS-CVT68		SC301				W		P		6

		1				09CS-CVT69		SC303				W		P		5

		1				09CS-CVT70		SC305				W		P		4

		1				09CS-CVT71		SC309				W		P		5

		1				09CS-CVT72		SC317				W		P		6

		1				09CS-CVT73		SC319				R		P		5

		1				09CS-CVT74		SC320				W		P		5

		1				09CS-CVT75		SC322				BN		P		4

		1				09CS-CVT76		SC323				W		P		2

		1				09CS-CVT77		SC324				W		P		5

						09CS-CVT78						W		P

		1				09CS-CVT79		SC328				W		P		5

		1				09CS-CVT80		SC329				W		P		5

		1				09CS-CVT81		SC331				W		P		5

		1				09CS-CVT82		SC333				R		P		5

		1				09CS-CVT83		SC334				W		P		5

		1				09CS-CVT84		SC348				W		P		5

		1				09CS-CVT85		SC370				W		P		5

		1				09CS-CVT86		SC372				W		P		5

		1				09CS-CVT87		SC373				W		P		5

		1				09CS-CVT88		SC382				W		P		5

		3				09CS-CVT89		SC386_converted_3:C						P		3

		1				09CS-CVT90		SC391				W		P		6

		1				09CS-CVT91		SC396				W		P		4

		1				09CS-CVT92		SC399				R		P		5

		1				09CS-CVT93		SC411				W		P		5

		1				09CS-CVT94		SC413				W		P		5

		1				09CS-CVT95		SC414				W		P		5

		1				09CS-CVT96		SC418				W		P		5

		1				09CS-CVT97		SC420				W		P		5

		1				09CS-CVT98		SC423				W		T		5

		1				09CS-CVT99		SC424				R		P		5

		1				09CS-CVT100		SC425				W		P		5

		1				09CS-CVT101		SC441				R		P		5

		1				09CS-CVT102		SC449_converted_12:GD				W		P		3

		1				09CS-CVT103		SC450				W		P		5

		1				09CS-CVT104		SC465				W		P		3

		1				09CS-CVT105		SC467				W		P		5

		1				09CS-CVT106		SC473				W		P		5

		1				09CS-CVT107		SC480				W		P		1

		1				09CS-CVT108		SC489				W		P		5

		1				09CS-CVT109		SC498				W		P		5

		1				09CS-CVT110		SC500				W		P		4

		1				09CS-CVT111		SC502				W		P		4

		1				09CS-CVT112		SC525				W		P		4

		1				09CS-CVT113		SC532				W		P		4

		1				09CS-CVT114		SC553				R		P		5

		1				09CS-CVT115		SC557				R		P		3

		1				09CS-CVT116		SC558				R		P		5

		1				09CS-CVT117		SC562				R		P		5

		1				09CS-CVT118		SC563				R		P		5

		1				09CS-CVT119		SC564				W		P		5

		1				09CS-CVT120		SC566				W		P		10

		1				09CS-CVT121		SC569				R		P		5

		1				09CS-CVT122		SC574				R		P		5

		1				09CS-CVT123		SC587				W		P		4

		1				09CS-CVT124		SC598				W		P		4

		1				09CS-CVT125		SC599				W		P		3

		1				09CS-CVT126		SC603				R		P		4

		1				09CS-CVT127		SC605				BN		P		4

		1				09CS-CVT128		SC606				W		P		5

		1				09CS-CVT129		SC609				R		P		5

		1				09CS-CVT130		SC610				R		P		3

		1				09CS-CVT131		SC614				W		P		5

		1				09CS-CVT132		SC621				BN		P		3

		1				09CS-CVT133		SC623				BN		P		5

		3				09CS-CVT134		SC624				W		P		4

		1				09CS-CVT135		SC625				W		P		5

		1				09CS-CVT136		SC627				W		P		3

		1				09CS-CVT137		SC628				W		P		5

		1				09CS-CVT138		SC630				R		P		5

		1				09CS-CVT139		SC637				W		P		5

		1				09CS-CVT140		SC639				W		P		5

		1				09CS-CVT141		SC641				W		P		5

		1				09CS-CVT142		SC645				W		P		5

		1				09CS-CVT143		SC648				R		P		3

		1				09CS-CVT144		SC650				R		P		4

		1				09CS-CVT145		SC655				BN		P		4

		1				09CS-CVT146		SC659				W		T		4

		1				09CS-CVT147		SC663				W		T		4

		1				09CS-CVT148		SC671				W		P		5

		1				09CS-CVT149		SC672				W		P		3

		1				09CS-CVT150		SC673				W		P		5

		1				09CS-CVT151		SC679				wb		p		4

		1				09CS-CVT152		SC695				W		P		5

		1				09CS-CVT153		SC701				W		P		5

		1				09CS-CVT154		SC702				W		P		4

		1				09CS-CVT155		SC704				W		P		5

		1				09CS-CVT156		SC708_converted_3:C				W		P		5

		1				09CS-CVT157		SC720_converted_3:C				R		P		5

		1				09CS-CVT158		SC725_converted_3:C				W		P		5

		1				09CS-CVT159		SC734				W		P		5

		1				09CS-CVT160		SC738_converted_3:C				W		P		3

		1				09CS-CVT161		SC748				LY		p		3

		1				09CS-CVT162		SC749_converted_7:CB				W		P		5

		1				09CS-CVT163		SC755				B		P		3

		1				09CS-CVT164		SC757				W		P		5

		1				09CS-CVT165		SC760				W		P		3

		1				09CS-CVT166		SC782				BN		P		4

		1				09CS-CVT167		SC798				W		T		5

		1				09CS-CVT168		SC803				W		T		5

		1				09CS-CVT169		SC805				W		T		5

		1				09CS-CVT170		SC833				W		P		5

		1				09CS-CVT171		SC855				W		P		3

		1				09CS-CVT172		SC888				W		P		6

		1				09CS-CVT173		SC910				w		p		5

						09CS-CVT174		SC929				W		P

		1				09CS-CVT175		SC937				W		P		3

		1				09CS-CVT176		SC941				W		T		4

		1				09CS-CVT177		SC942				W		P		5

		1				09CS-CVT178		SC947				W		P		4

		1				09CS-CVT179		SC949				B		P		4

		1				09CS-CVT180		SC964				W		P		4

		1				09CS-CVT181		SC968				W		P		5

		1				09CS-CVT182		SC970				W		P		4

		1				09CS-CVT183		SC971				W		P		4

						09CS-CVT184		SC979				LY		P

		1				09CS-CVT185		SC982				W		P		5

		1				09CS-CVT186		SC984				W		P		5

		1				09CS-CVT187		SC987				BN		P		4

		3				09CS-CVT188		SC991				BN		P		5

		1				09CS-CVT189		SC998				BN		P		5

						09CS-CVT190		SC1014				W		P

		1				09CS-CVT191		SC1017				W		P		5

		1				09CS-CVT192		SC1019				W		P		4

		1				09CS-CVT193		SC1033				R		P		5

		1				09CS-CVT194		SC1038				Y		P		5

		1				09CS-CVT195		SC1047				R		P		5

		3				09CS-CVT196		SC1055				W		P		3

		1				09CS-CVT197		SC1056				W		P		5

		1				09CS-CVT198		SC1057				BN		P		4

		1				09CS-CVT199		SC1063				W		T		5

		1				09CS-CVT200		SC1070				W		P		5

		1				09CS-CVT201		SC1074				W		P		4

		1				09CS-CVT202		SC1076				W		P		4

		1				09CS-CVT203		SC1077				W		P		5

		1				09CS-CVT204		SC1079				W		P		5

		1				09CS-CVT205		SC1080				W		P		5

		1				09CS-CVT206		SC1085				W		P		5

		1				09CS-CVT207		SC1103				BN		P		3

		1				09CS-CVT208		SC1104				W		T		5

		1				09CS-CVT209		SC1108				W		P		4

		1				09CS-CVT210		SC1124				R		P		6

		1				09CS-CVT211		SC1154				W		P		5

		1				09CS-CVT212		SC1155				BN		P		5

		1				09CS-CVT213		SC1158				R		P		5

		1				09CS-CVT214		SC1201				R		P		4

		1				09CS-CVT215		SC1203				W		P		5

		1				09CS-CVT216		SC1205				W		T		6

		1				09CS-CVT217		SC1211				W		P		5

		1				09CS-CVT218		SC1212				W		P		5

		1				09CS-CVT219		SC1214				W		P		3

		1				09CS-CVT220		SC1215				W		P		5

		1				09CS-CVT221		SC1218				W		P		5

		1				09CS-CVT222		SC1246_converted_13:KC				R		P		3

						09CS-CVT223		SC1251				W		P

		1				09CS-CVT224		SC1271				W		T		5

		1				09CS-CVT225		SC1277				W		P		4

						09CS-CVT226		SC1319				B		P

		1				09CS-CVT227		SC1320				W		T		5

		1				09CS-CVT228		SC1321				R		P		3

		1				09CS-CVT229		SC1322				W		P		4

		1				09CS-CVT230		SC1328				R		P		5

		1				09CS-CVT231		SC1329				W		P		5

		1				09CS-CVT232		SC1330				W		P		5

		1				09CS-CVT233		SC1337				W		P		4

		1				09CS-CVT234		SC1345				W		P		3

						09CS-CVT235		SC1356				R		P

		1				09CS-CVT236		SC1416				R		P		5

		1				09CS-CVT237		SC1424				W		P		3

		1				09CS-CVT238		SC1426				W		P		5

		1				09CS-CVT239		SC1429				R		P		4

		1				09CS-CVT240		SC1439				R		P		1

		1				09CS-CVT241		SC1440				W		P		3

		1				09CS-CVT242		SC1451				W		P		4

						09CS-CVT243		SC1463

		1				09CS-CVT244		SC1465				R		P		5

		1				09CS-CVT245		SC1471				R		P		2

		1				09CS-CVT246		SC1476				W		P		4

		1				09CS-CVT247		SC1484				R		P		5

		1				09CS-CVT248		SC1489				R		P		5

		1				09CS-CVT249		SC1494				W		P		4

		1				09CS-CVT250		02PR3095				W		P		4

		1				09CS-ELT1		B.Tx406				R		P		5

		1				09CS-ELT2		01MN1589-B				R		T		5

		1				09CS-ELT3		B KS66				W		P		5

		1				09CS-ELT4		B.03288bmr				W		T		5

		1				09CS-ELT5		B.AZ9504				BN		P		4

		1				09CS-ELT6		N263B				W		T		5

		1				09CS-ELT7		N268B				R		T		5

		1				09CS-ELT8		N290B				W		T		3

		1				09CS-ELT9		B.Tx2752				R		P		5

		1				09CS-ELT10		B.Tx2928				W		T		5

		1				09CS-ELT11		B.Tx3042				R		P		3

		1				09CS-ELT12		B.Tx3197				W		P		5

		1				09CS-ELT13		B.Tx378				R		P		5

		1				09CS-ELT14		B.Tx399				R		P		5

		1				09CS-ELT15		B.Tx615				W		T		7

		1				09CS-ELT16		B.Tx623				W		P		5

		1				09CS-ELT17		B.Tx623(BMR)				W		P		4

		1				09CS-ELT18		B.Tx626				R		P		4

		1				09CS-ELT19		B.Tx631				W		T		5

		1				09CS-ELT20		B.Tx635				Y		P		5

		1				09CS-ELT21		B.Tx638				R		P		5

						09CS-ELT22		B.Tx640				W		P

		1				09CS-ELT23		B.Tx641				R		P		5

		1				09CS-ELT24		B.Tx642						P		3

		1				09CS-ELT25		B.Tx643				W		P		4

		1				09CS-ELT26		B.Tx645				R		P		3

		1				09CS-ELT27		B.TxARG-1				W		T		5

		1				09CS-ELT28		N250B				W		T		7

		1				09CS-ELT29		B.OK11				W		T		6

		1				09CS-ELT30		P9517				W		T		4

		1				09CS-ELT31		B.QL41				R		P		5

		1				09CS-ELT32		SC170-6-17				W		P		5

		1				09CS-ELT33		CE151-262-A1				W		T		5

		1				09CS-ELT34		Segaolane				W		P		5

		1				09CS-ELT35		CSM-63				W		P		3

		1				09CS-ELT36		Shan Qui Red				R		P		6

		1				09CS-ELT37		Ajabsido				W		P		5

		1				09CS-ELT38		ICSV400				W		T		4

		1				09CS-ELT39		ICSV401				W		T		4

		1				09CS-ELT40		Kuyuma				W		T		4

		1				09CS-ELT41		Macia				W		T		5

		1				09CS-ELT42		SURENO				W		T		3

		1				09CS-ELT43		Malisor 84-7				W		T		5

		1				09CS-ELT44		FC6601				W		P		3

		1				09CS-ELT45		(SN8)FC6601 SPUR FETERITA (ASA NO. 5)				W		P		5

		1				09CS-ELT46		N'Tenimissa				W		T		4

		1				09CS-ELT47		El Mota				W		P		3

		1				09CS-ELT48		SRN39				Y		T		5

		1				09CS-ELT49		LianTang Ai				R		T		2

		1				09CS-ELT50		CE260-12-1-1				W		T		5

		1				09CS-ELT51		Feterita Gishesh				W		P		4

		1				09CS-ELT52		ICSV1089BF				W		T		5

		1				09CS-ELT53		JOCORO				W		T		5

		1				09CS-ELT54		K886				Y		P		4

		1				09CS-ELT55		KAT83369				W		T		4

		1				09CS-ELT56		Koro Kollo				W		P		4

		1				09CS-ELT57		Mota Maradi				W		P		1

		1				09CS-ELT58		MR732				W		T		4

		1				09CS-ELT59		Pinolero 1				W		T		5

		1				09CS-ELT60		RCV				W		T		5

		1				09CS-ELT61		San Chi San				R		P		2

		1				09CS-ELT62		SEPON82				W		T		5

		1				09CS-ELT63		SOBERANO				W		T		5

		1				09CS-ELT64		Town				R		P		5

		1				09CS-ELT65		Marupantse				W		P		5

		1				09CS-ELT66		M35-1				W		P		4

		1				09CS-ELT67		94Q63				R		P		5

		1				09CS-ELT68		KS19				Y		P		5

		1				09CS-ELT69		R9188				W		P		6

		1				09CS-ELT70		LG70				R		P		5

		1				09CS-ELT71		QL3(India)				R		P		5

		1				09CS-ELT72		SC748-5				LY		P		4

		1				09CS-ELT73		IS8525(J)				W		P		3

		1				09CS-ELT74		KS115				W		T		5

		1				09CS-ELT75		P898012				W		P		5

		1				09CS-ELT76		SC599-6-9188				W		P		5

		1				09CS-ELT77		Tx2911				W		P		5

		1				09CS-ELT78		P-721				W		P		3

		1				09CS-ELT79		P850029				W		P		4

		1				09CS-ELT80		SC326-6				W		P		5

		1				09CS-ELT81		ICSV745				W		T		5

		1				09CS-ELT82		90EON328				W		T		5

		1				09CS-ELT83		CS3541				W		T		5

		1				09CS-ELT84		(SN69)PI48770 WHITE KAFIR (ASA NO. 21)				W		P		5

		1				09CS-ELT85		(SN311)FC8917 CHILTEX (ASA NO. 8)				W		P		5

		1				09CS-ELT86		(SN63)CI71 STD. BH. KAFIR (ASA NO. 12)				W		P		5

		1				09CS-ELT87		(SN107)SA392 COMBINE HEGARI				W		P		5

		1				09CS-ELT88		Combine kafir 60				W		P		4

		1				09CS-ELT89		Day				R		P		4

		1				09CS-ELT90		HEGARI				W		P		4

		1				09CS-ELT91		SA5330/Martin (ASA No. 89)				R		P		4

		1				09CS-ELT92		(SN72)FC13642 PINK KAFIR (ASA NO. 22)				W		P		4

		1				09CS-ELT93		(SN149)SA7000 CAPROCK (ASA NO. 88) TX7000				R		P		5

		1				09CS-ELT94		(SN147)SA7078 COMBINE 7078				R		P		5

		1				09CS-ELT95		(SN142)SA386 REDBINE-60 (ASA NO. 98)				R		P		6

		1				09CS-ELT96		(SN59)FC8962 TEX. BH. KAFIR (ASA NO. 15)				W		P		5

		1				09CS-ELT97		TS670/Dwf. YEL. Milo				R		P		4

		1				09CS-ELT98		(SN150)SA7005 PLAINSMAN (ASA NO. 87) TX7005				R		P		4

		1				09CS-ELT99		(SN128)CI918 WHEATLAND (ASA NO. 32)				R		P		5

		1				09CS-ELT100		Dorado				W		T		4

		1				09CS-ELT101		NSA440 - KARPER				W		P		5

		1				09CS-ELT102		(SN106)SA5257-5 STD. EARLY HEGARI				W		P		5

		1				09CS-ELT103		B.QL33				R		P		5

		1				09CS-ELT104		(SN76)FC6608 RED KAFIR BAZINE (ASA NO. 23)				R		P		6

		1				09CS-ELT105		88V1080				W		P		5

		1				09CS-ELT106		R.TAM2566				R		P		3

						09CS-ELT107		R.Tx431				R		P

		1				09CS-ELT108		86EON361				W		T		5

		1				09CS-ELT109		88BE2668				R		T		5

		1				09CS-ELT110		91BE7414				W		T		5

		1				09CS-ELT111		96CD635				W		T		5

		1				09CS-ELT112		R.TX2536				Y		P		3

		1				09CS-ELT113		R.TX2737				Y		P		5

		1				09CS-ELT114		R.Tx2907				W		T		5

		1				09CS-ELT115		R.Tx2917				R		T		5

		1				09CS-ELT116		R.Tx430				Y		P		5

		1				09CS-ELT117		R.TX432				W		P		5

		1				09CS-ELT118		R.Tx433				R		P		5

		1				09CS-ELT119		R.Tx434				R		P		5

		1				09CS-ELT120		R.Tx435				Y		P		5

		1				09CS-ELT121		R.TX436				W		P		4

		1				09CS-ELT122		R.Tx437				W		P		5

		1				09CS-ELT123		R.TAM428				W		P		5

		1				09CS-ELT124		Tx2741				W		P		5

		1				09CS-ELT125		R.Tx2783				R		P		5

						09CS-ELT126		Tx2882

		1				09CS-ELT127		Tx2891				W		Y		4

		1				09CS-ELT128		R.Tx2903				R		T		5

		1				09CS-ELT129		Acme Broomcorn				R		P		3

		1				09CS-ELT130		Deer Broomcorn				BN		T		5

		1				09CS-ELT131		(SN366)CI827 BLACK SPANISH BROOMCORN (ASA NO. 68)				BN		P		4

		1				09CS-ELT132		AR2002				BN		T		3

		1				09CS-ELT133		GREENLEAF				BN		P		1

		1				09CS-ELT134		(SN427)6550 SUMAC (TEX. CERT.)				BN		P		3

		1				09CS-ELT135		Tx2784				W		T		3

		1				09CS-ELT136		Tx2785				BN		T		4

		1				09CS-ELT137		Tx2909				R		T		5

		1				09CS-ELT138		Tx2910				R		T		3

		1				09CS-ELT139		100M				W		P		5

		1				09CS-ELT140		44M				W		P		4

		1				09CS-ELT141		58M				W		P		5

		1				09CS-ELT142		60M				W		P		5

		1				09CS-ELT143		80M				W		P		4

		1				09CS-ELT144		90M				W		P		5

		1				09CS-ELT145		EBA-3				Y		P		5

		1				09CS-ELT146		IS3620C				W		P		4

		1				09CS-ELT147		QL3-TEXAS				R		P		5

		1				09CS-ELT148		(SN377)FC16205 WACONIA AMBER (ASA NO. 47) ???				R		P		6

		1				09CS-ELT149		KELLER				BN		P		5

		1				09CS-ELT150		(SN395)FC9108 KANSAS ORANGE (ASA NO. 51)				BN		P		4

		1				09CS-ELT151		(SN378)PI17548 RED AMBER (ASA NO. 49)				BN		P		4

		1				09CS-ELT152		RIO				W		P		4

		1				09CS-ELT153		Rox Orange Sorgo				BN		P		3

		1				09CS-ELT154		SUGARDRIP				Bn		P		4

		1				09CS-ELT155		WILEY SORGO				BM		P		2

		1				09CS-ELT156		WRAY				BM		P		5

		1				09CS-ELT157		COWLEY				W		P		4

		1				09CS-ELT158		DELLA				Bn		P		4

						09CS-ELT159

						09CS-ELT160

		1				09CS-SWT1		ATLAS (ASA NO. 61)				W		P		3

		1				09CS-SWT2		ATLAS SORGO				W		P		4

		1				09CS-SWT3		AXTEL				W		P		4

		1				09CS-SWT4		Bailey				R		P		3

		1				09CS-SWT5		BRANDES								4

		1				09CS-SWT6		Brawley				R		P		5

		1				09CS-SWT7		BRAWLEY				R		P		3

		1				09CS-SWT8		CHINESE AMBER_PI22913				BN		P		3

		1				09CS-SWT9		Chinese Amber				BN		P		5

		1				09CS-SWT10		CHINESE AMBER (ASA NO. 45)				R		P		4

		1				09CS-SWT11		COLLIER_PI19770				BJ		P		4

		1				09CS-SWT12		(SN385)FC16184 COLLIER (ASA NO. 64)				R		P		4

		1				09CS-SWT13		Collier 706C				R		P		1

		1				09CS-SWT14		COLLIER MERIDIAN				R		P		3

		1				09CS-SWT15		COLLIER				Bn		P		5

		1				09CS-SWT16		COLMAN (ASA NO. 52)						P		4

		1				09CS-SWT17		COLMAN (YOUNG MERIDIAN)				W		P		5

		1				09CS-SWT18		COWLEY				W		P		2

		1				09CS-SWT19		CUNNINGHAM ATLAS				W		P		4

		1				09CS-SWT20		DAKOTA AMBER (ASA NO. 48)				BN		P		5

		1				09CS-SWT21		Dale				R		P		4

		1				09CS-SWT22		DANTON (ASA NO. 65)				BN		P		2

		1				09CS-SWT23		Della				BN		P		5

		1				09CS-SWT24		DELLA				Bn		P		6

		1				09CS-SWT25		Della				BN		P		3

		1				09CS-SWT26		(SN383)FC9097 EARLY FOLGER				R		P		4

		1				09CS-SWT27		ELLIS SORGO				W		P		2

		1				09CS-SWT28		FOLGER (ASA NO. 59)				W		P		3

		1				09CS-SWT29		FREEMONT (AKRON, CO.)				R		P		4

		1				09CS-SWT30		GEORGIA BLUE RIBBON				R		P		3

		1				09CS-SWT31		HONEY SORGHUM				R		P		3

		1				09CS-SWT32		HONEY SORGHUM				BN		P		4

		1				09CS-SWT33		ICEBERG SORGO				R		P		5

		1				09CS-SWT34		KANSAS COLLIER				BN		P		4

		1				09CS-SWT35		KANSAS ORANGE (ASA NO. 51)				BN		P		4

		1				09CS-SWT36		Keller				BN		P		3

		1				09CS-SWT37		KELLER				BN		P		5

		1				09CS-SWT38		Leoti Red				BN		P		3

		3				09CS-SWT39		LEOTI (ASA NO. 58)				BN		P		3

		3				09CS-SWT40		M81E				B		P		3

		3				09CS-SWT41		MCLEAN (STARCHY)				W		P		3

		1				09CS-SWT42		MCLEAN (ASA NO. 62)				BN		P		5

		1				09CS-SWT43		MINN. AMBER (ASA NO. 46)				BN		P		4

		3				09CS-SWT44		Mn 1054				R		P		3

		3				09CS-SWT45		Mn 1056				W		P		4

		3				09CS-SWT46		Mn 1060				W		P		6

						09CS-SWT47		Grassl						P

		1				09CS-SWT48		MN 2812 - yellow				W		P		4

		1				09CS-SWT49		MN 291				BN		P		3

		1				09CS-SWT50		MN 3046				W		P		5

		1				09CS-SWT51		MN 3083				R		P		4

		1				09CS-SWT52		MN 410				R		P		5

		1				09CS-SWT53		MN 4125 - core collection				W		P		6

		1				09CS-SWT54		MN 4466				W		P		5

		3				09CS-SWT55		MN 822				W		T		5

						09CS-SWT56		MN 960

		1				09CS-SWT57		N100_R				W		P		5

		1				09CS-SWT58		N108_B				W		T		2

		1				09CS-SWT59		N109_B				W		P		5

		1				09CS-SWT60		N110_B				Bn		P		4

		1				09CS-SWT61		N111_B				Bn		P		5

		1				09CS-SWT62		N98_R				Bn		P		5

		1				09CS-SWT63		N99_R				Bn		P		5

		1				09CS-SWT64		Orange				BN		P		4

		3				09CS-SWT65		Orange				BN		P		4

		1				09CS-SWT66		ORANGE (ASA NO. 50)				BN		P		4

		1				09CS-SWT67		PI 52606				W		P		4

		1				09CS-SWT68		PI 526905				W		P		5

		1				09CS-SWT69		PI 527045				W		P		3

		1				09CS-SWT70		PI 550604				W		P		4

		1				09CS-SWT71		RANCHER 3 (BROOKING'S, S.D.)				W		P		7

		3				09CS-SWT72		RANCHER 3 (FRANKZE '58)(ASA NO. 93)				W		T		2

		1				09CS-SWT73		RED AMBER (ASA NO. 49)				BJ		P		5

		1				09CS-SWT74		RED TOP. TENN.				Bn		P		3

		1				09CS-SWT75		Rex				W		P		5

		1				09CS-SWT76		RIO				BN		P		3

		1				09CS-SWT77		RIO				BM		P		4

		1				09CS-SWT78		Rox Orange				BN		P		5

		1				09CS-SWT79		Rox Orange				R		P		4

		1				09CS-SWT80		SA23 WHITE MAMMOTH				W		P		5

		1				09CS-SWT81		SACCALINE				R		P		4

		1				09CS-SWT82		SAPLING (ASA NO. 55)				Bn		P		5

		1				09CS-SWT83		Simon				R		P		3

		1				09CS-SWT84		Smith				W		P		7

		1				09CS-SWT85		sucre drome				W		P		5

		1				09CS-SWT86		Sugar Drip				R		P		5

		1				09CS-SWT87		Sugar Drip				BN		P		3

		1				09CS-SWT88		Sugar Drip				R		P		5

		1				09CS-SWT89		Sugar Drip				R		P		4

		1				09CS-SWT90		SUGAR DRIP (OKLA. '50)				Bn		P		4

		1				09CS-SWT91		SUGAR DRIP (OKLA. A&M)				BN		P		5

		1				09CS-SWT92		sumac				BN		P		4

		1				09CS-SWT93		sumac				BN		P		4

		1				09CS-SWT94		Sumac No. 2				BN		P		5

		1				09CS-SWT95		Texas Double Sweet				BN		P		4

		3				09CS-SWT96		Top 76-6				W		P		4

		1				09CS-SWT97		TRACY				R		P		5

		1				09CS-SWT98		Umbrella				R		P		4

		1				09CS-SWT99		WACONIA AMBER (ASA NO. 47)				BN		P		5

		1				09CS-SWT100		WAXY ATLAS				W		P		5

		1				09CS-SWT101		White African				W		P		5

		1				09CS-SWT102		WHITE AFRICAN (OKLA.A&M)				W		P		5

		1				09CS-SWT103		WILEY SORGO				W		P		2

		1				09CS-SWT104		WILLIAM'S SORGO (KY. CERT.)				R		P		2

		3				09CS-SWT105		WRAY				Bn		P		3

		1				09CS-SWT106		B.Tx623				W		P		5

		1				09CS-SWT107		B.Tx635				Y		P		5

		1				09CS-SWT108		B.Tx631				W		T		5

		1				09CS-SWT109		Macia				W		T		5

		1				09CS-SWT110		Sureno				W		T		5

		1				09CS-SWT111		B05032(Sweet)-CS1				W		P		5

		1				09CS-SWT112		B05034(Sweet)-CS1				W		P		5

		1				09CS-SWT113		B05036(Sweet)-CS4				W		P		5

		1				09CS-SWT114		B05037(Sweet)-CS3				W		P		5

		1				09CS-SWT115		B05038(Sweet)-CS4				W		P		5

		1				09CS-SWT116		B05039(Sweet)-CS3				W		P		4

		1				09CS-SWT117		B05040(Sweet)-CS3				W		P		3

		3				09CS-SWT118		ATx623/E36-1				W		P		5

		3				09CS-SWT119		ATx623/IS30469				W		P		5

		1				09CS-SWT120		ATx623/IS36520				W		P		4

		3				09CS-SWT121		E36-1				W		P		5

		3				09CS-SWT122		IS30469						P		9

		3				09CS-SWT123		IS36520				W		T		4

		3				09CS-SWT124		ATx623/E36-1				W		P		6

		3				09CS-SWT125		ATx623/IS30469				W		P		4

		1				09CS-SWT126		ATx623/IS36520				W		P		4

		3				09CS-SWT127		E36-1						P		6

		1				09CS-SWT128		ICRISAT Sweet 1				W		T		4

		1				09CS-SWT129		ICRISAT Sweet 2				W		T		5

		1				09CS-SWT130		ICRISAT Sweet 3				W		TP		5

		1				09CS-SWT131		ICRISAT Sweet 4				W		P		5

		1				09CS-SWT132		ICRISAT Sweet 5				W		P		5

		1				09CS-SWT133		ICRISAT Sweet 7				W		T		5

		1				09CS-SWT134		ICRISAT Sweet 8				W		T		4

		1				09CS-SWT135		ICRISAT Sweet 9				W		P		5

		1				09CS-SWT136		ICRISAT Sweet 10				W		P		5

		1				09CS-SWT137		ICRISAT Sweet 11				W		T		5

		1				09CS-SWT138		ICRISAT Sweet 14				W		T		3

		1				09CS-SWT139		ICRISAT Sweet 18				W		P		4

		1				09CS-SWT140		ICRISAT Sweet 19				W		P		5

		3				09CS-SWT141		ICRISAT Sweet 21				W		P		5

		1				09CS-SWT142		ICRISAT Sweet 22				W		P		4

		1				09CS-SWT143		ICRISAT Sweet 23				W		P		5

		3				09CS-SWT144		ICRISAT Sweet 24				W		P		5

		1				09CS-SWT145		ICRISAT Sweet 25				W		T		5

		1				09CS-SWT146		ICRISAT Sweet 26				W		P		5

		1				09CS-SWT147		ICRISAT Sweet 27				W		TP		4

		1				09CS-SWT148		ICRISAT Sweet 28				WR		TP		4

		1				09CS-SWT149		ICRISAT Sweet 29				WR		TP		5

		1				09CS-SWT150		ICRISAT Sweet 30				W		T		3

		1				09CS-DTR1						W		P		3

		1				09CS-DTR2						RW		P		5

		1				09CS-DTR3						RW		PT		5

		1				09CS-DTR4						R		P		6

		1				09CS-DTR5						R		T		5

		1				09CS-DTR6						W		T		4

		1				09CS-DTR7						W		T		5

		1				09CS-DTR8						W		T		4

		1				09CS-DTR9						W		T		5

		1				09CS-DTR10						W		T		5

		1				09CS-DTR11						W		T		6

		1				09CS-DTR12						W		P		4

		1				09CS-DTR13						W		P		5

		1				09CS-DTR14						W		P		5

		1				09CS-DTR15						W		P		5

		1				09CS-DTR16						R		P		5

		1				09CS-DTR17						R		P		5

		1				09CS-DTR18						W		P		5

		1				09CS-DTR19						R		P		5

		1				09CS-DTR20						W		T		5

		1				09CS-DTR21						R		P		5

		1				09CS-DTR22						R		P		4

		1				09CS-DTR23						W		P		5

		1				09CS-DTR24						W		T		5

		1				09CS-DTR25						W		T		5

		1				09CS-DTR26						W		T		5

		1				09CS-DTR27						W		T		4

		1				09CS-DTR28						W		T		5

		1				09CS-DTR29						W		T		5

		1				09CS-DTR30						W		T		5

		1				09CS-DTR31						W		T		5

		1				09CS-DTR32						W		T		5

		1				09CS-DTR33						W		T		5

		1				09CS-DTR34						W		T		5

		1				09CS-DTR35						W		T		5

		1				09CS-DTR36						W		T		5

		1				09CS-DTR37						W		T		5

		1				09CS-DTR38						W		T		3

		1				09CS-DTR39						W		T		5

		1				09CS-DTR40						W		T		4

		1				09CS-DTR41						W		T		5

		1				09CS-DTR42						W		T		4

		1				09CS-DTR43						W		T		5

		1				09CS-DTR44						W		T		5

		1				09CS-DTR45						W		T		3

		1				09CS-DTR46						W		T		3

		1				09CS-DTR47						R		T		5

		1				09CS-DTR48						R		P		5

		1				09CS-DTR49						W		T		5

		1				09CS-DTR50						W		T		5

		1				09CS-DTR51						W		T		6

		1				09CS-DTR52						W		T		5

		1				09CS-DTR53						W		T		5

		1				09CS-DTR54						W		T		5

		1				09CS-DTR55						W		T		5

		1				09CS-DTR56						R		P		5

		1				09CS-DTR57						W		P		5

		1				09CS-DTR58						W		T		5

		1				09CS-DTR59						W		T		5

		1				09CS-DTR60						W		T		5

		1				09CS-DTR61						W		P		5

		1				09CS-DTR62						W		T		5

		1				09CS-DTR63						W		T		4

		1				09CS-DTR64						R		P		5

		1				09CS-DTR65						W		T		5

		1				09CS-DTR66						W		T		5

		1				09CS-DTR67						W		P		5

		1				09CS-DTR68						W		T		5

		1				09CS-DTR69						W		T		5

		1				09CS-DTR70						W		T		5

		1				09CS-DTR71						W		T		5

		1				09CS-DTR72						W		T		4

		1				09CS-DTR73						W		T		5

		1				09CS-DTR74						W		T		5

		1				09CS-DTR75						W		T		4

		1				09CS-DTR76						W		T		5

		1				09CS-DTR77						W		T		5

		1				09CS-DTR78						W		T		4

		1				09CS-DTR79						WR		T		4

		1				09CS-DTR80						W		T		5

		1				09CS-DTR81						W		T		5

		1				09CS-DTR82						R		P		3

		1				09CS-DTR83						W		T		4

		1				09CS-DTR84						W		T		5

		1				09CS-DTR85						W		T		4

		1				09CS-DTR86						W		T		5

		1				09CS-DTR87						W		T		5

		1				09CS-DTR88						W		T		5

		1				09CS-DTR89						W		T		5

		1				09CS-DTR90						W		P		5

		1				09CS-DTR91						W		T		5

		1				09CS-DTR92						W		T		5
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From: Bill Rooney

To: "Karen L Prihoda”

Cc: "dustin borden"; "Collins, Stephen D"
Subject: 5 inventory labels, file and fieldbook
Date: Friday, August 07, 2009 6:25:00 PM
Attachments: 09CS F5 Nursery Inventory.xIs

09CS F5 Inventory Labels.docx

Use the same fieldbook that | sent with the A-line.

These can be put in coin envelopes.

Dr. William L. Rooney

Professor, Sorghum Breeding and Genetics
Chair, Plant Release Committee

Texas A&M University

College Station, Texas 77843-2474

979 845 2151


mailto:wlr@tamu.edu
mailto:k-prihoda@tamu.edu
mailto:dustin_b82@yahoo.com
mailto:delroy@neo.tamu.edu

Inventory

		Code		Weight		Source		Pedigree		Pedigree2		Sd		Pl		Notes

		6				06CS1/2-1		(BC0) A.(BTx642/BTx2752)-CSF1-WFF2-CS3-CA2 (CS=ATx623)

		6				06CS1/4-1		(BC0) A.(BTx642/BTx2752)-CSF1-WFF2-CS3-CS2 (CS=ATx623)

		6				06CS1/5-1		(BC0) A.(BTx642/BTx2752)-CSF1-WFF2-CS6-CS2 (CS=ATx623)

		6				06CS1/7-1		(BC0) A.(BTx642/BTx2752)-CSF1-WFF2-CS8-CS1 (CS=ATx623)

		6				06CS1/8-1		(BC0) A.(BTx642/BTx623)-CSF1-WFF2-CS10-CS2 (CS=ATx623)

		6				06CS1/10-1		(BC0) A.(BTx642/BTx623)-CSF1-WFF2-CS11-CA1 (CS=ATx623)

		6				06CS1/11-1		(BC0) A.(BTx642/BTx623)-CSF1-WFF2-CS11-CA2 (CS=ATx623)

		6				06CS1/13-1		(BC0) A.(BTx642/BTx623)-CSF1-WFF2-CS13-CS1 (CS=ATx623)

		6				06CS1/16-1		(BC0) A.(BTx642/BTx623)-CSF1-WFF2-CS3-CS1 (CS=ATx623)

		6				06CS1/17-1		(BC0) A.(BTx642/BTx623)-CSF1-WFF2-CS3-CS2 (CS=ATx623)

		6				06CS1/19-1		(BC0) A.(BTx642/BTx623)-CSF1-WFF2-CS4-CS2 (CS=ATx623)

		6				06CS1/20-1		(BC0) A.(BTx642/BTx623)-CSF1-WFF2-CS9-CS1 (CS=ATx623)

		6				06CS1/22-1		(BC0) A.(BTx642/BTx623)-CSF1-WFF2-CS9-CS2 (CS=ATx623)

		6				06CS1/25-1		(BC0) A.(BTx642/BTXARG-1)-CSF1-WFF2-CS10-CS2 (CS=ATx623)

		6				06CS1/26-1		(BC0) A.(BTx642/BTXARG-1)-CSF1-WFF2-CS11-CS2 (CS=ATx623)

		6				06CS1/28-1		(BC0) A.(BTx642/BTXARG-1)-CSF1-WFF2-CS13-CS1 (CS=ATx623)

		6				06CS1/29-1		(BC0) A.(BTx642/BTXARG-1)-CSF1-WFF2-CS14-CS2 (CS=ATx623)

		6				06CS1/31-1		(BC0) A.(BTx642/BTXARG-1)-CSF1-WFF2-CS15-CA1 (CS=ATx623)

		6				06CS1/32-1		(BC0) A.(BTx642/BTXARG-1)-CSF1-WFF2-CS17-CA1 (CS=ATx623)

		6				06CS1/34-1		(BC0) A.(BTx642/BTXARG-1)-CSF1-WFF2-CS19-CS1 (CS=ATx623)

		6				06CS1/35-1		(BC0) A.(BTx642/BTXARG-1)-CSF1-WFF2-CS19-CS2 (CS=ATx623)

		6				06CS1/37-1		(BC0) A.(BTx642/BTXARG-1)-CSF1-WFF2-CS1-CS1 (CS=ATx623)

		6				06CS1/38-1		(BC0) A.(BTx642/BTXARG-1)-CSF1-WFF2-CS20-CS1 (CS=ATx623)

		6				06CS1/40-1		(BC0) A.(BTx642/BTXARG-1)-CSF1-WFF2-CS23-CS2 (CS=ATx623)

		6				06CS1/41-1		(BC0) A.(BTx642/BTXARG-1)-CSF1-WFF2-CS24-CA2 (CS=ATx623)

		6				06CS1/43-1		(BC0) A.(BTx642/BTXARG-1)-CSF1-WFF2-CS25-CS2 (CS=ATx623)

		6				06CS1/44-1		(BC0) A.(BTx642/BTXARG-1)-CSF1-WFF2-CS2-CS2 (CS=ATx623)

		6				06CS1/46-1		(BC0) A.(BTx642/BTXARG-1)-CSF1-WFF2-CS3-CS2 (CS=ATx623)

		6				06CS1/47-1		(BC0) A.(BTx642/BTXARG-1)-CSF1-WFF2-CS4-CS2 (CS=ATx623)

		6				06CS1/49-1		(BC0) A.(BTx642/BTXARG-1)-CSF1-WFF2-CS5-CS2 (CS=ATx623)

		6				06CS1/50-1		(BC0) A.(BTx642/BTXARG-1)-CSF1-WFF2-CS6-CS2 (CS=ATx623)

		6				06CS1/52-1		(BC0) A.(BTx642/BTXARG-1)-CSF1-WFF2-CS9-CA1 (CS=ATx623)

		6				06CS1/53-1		(BC0) A.(BTx642/BTXARG-1)-CSF1-WFF2-CS9-CS2 (CS=ATx623)

		6				06CS1/55-1		(BC0) A.(BTx642/N103)-CSF1-WFF2-EC12-CS2 (CS=ATx623)

		6				06CS1/56-1		(BC0) A.(BTx642/N103)-CSF1-WFF2-EC8-CS1 (CS=ATx623)

		6				06CS1/58-1		(BC0) A.(BTx2752/ATLAS SORGO)-CSF1-WFF2-CA2-WF2 (CS=ATx623)

		6				06CS1/59-1		(BC0) A.(BTx623(bmr)/RIO)-F1-WFF2-CS5-CS2 (CS=ATx623)

		6				06CS1/61-1		(BC0) A.(BTx623(bmr)/RIO)-F1-WFF2-CS5-CS4 (CS=ATx623)

		6				06CS1/62-1		(BC0) A.(BTx623(bmr)/RIO)-F1-WFF2-CS7-CA1 (CS=ATx623)

		6				06CS1/64-1		(BC0) A.(BTx623(bmr)/RIO)-F1-WFF2-CS7-CS1 (CS=ATx623)

		6				06CS1/68-1		(BC0) A.(BTx623(bmr)/RIO)-F1-WFF2-EC5-CA1 (CS=ATx623)

		6				06CS1/73-1		(BC0) A.(BTx623/N108B)-WF1-CSF2-CA1-WF1 (CS=ATx623)

		6				06CS1/74-1		(BC0) A.(BTx623/N108B)-WF1-CSF2-CA2-WF2 (CS=ATx623)

		6				06CS1/76-1		(BC0) A.(BTx623/N108B)-WF1-CSF2-CA8-WF1 (CS=ATx623)

		6				06CS1/77-1		(BC0) A.(BTx623/N110B)-WF1-CSF2-CA1-WF1 (CS=ATx623)

		6				06CS1/79-1		(BC0) A.(BTx623/N110B)-WF1-CSF2-CA3-WF3 (CS=ATx623)

		6				06CS1/80-1		(BC0) A.(BTx623/N110B)-WF1-CSF2-CA4-WF2 (CS=ATx623)

		6				06CS1/82-1		(BC0) A.(BTx631/RIO)-F1-WFF2-CS22-CS1 (CS=ATx623)

		6				06CS1/83-1		(BC0) A.(BTx631/RIO)-F1-WFF2-CS23-CA1 (CS=ATx623)

		6				06CS1/85-1		(BC0) A.(BTx631/RIO)-F1-WFF2-EC2-CA2 (CS=ATx623)

		6				06CS1/88-1		(BC0) A.(BTx631/RIO)-F1-WFF2-EC9-CA1 (CS=ATx623)

		6				06CS1/89-1		(BC0) A.(BTx631/RIO)-WFF2-EC16-WF2-HW1 (CS=ATx623)

		6				06CS1/91-1		(BC0) A.(BTx631/RIO)-WFF2-EC17-WF1-HW1 (CS=ATx623)

		6				06CS1/92-1		(BC0) A.(BTx631/RIO)-WFF2-EC2-WF1-HW6 (CS=ATx623)

		6				06CS1/94-1		(BC0) A.(BTx631/RIO)-WFF2-EC2-WF2-HW12 (CS=ATx623)

		6				06CS1/95-1		(BC0) A.(BTx631/RIO)-WFF2-EC2-WF2-HW12 (CS=ATx623)

		6				06CS1/97-1		(BC0) A.(BTx631/RIO)-WFF2-EC2-WF2-HW3 (CS=ATx623)

		6				06CS1/98-1		(BC0) A.(BTx631/RIO)-WFF2-EC2-WF2-HW5 (CS=ATx623)

		6				06CS1/100-1		(BC0) A.(BTx631/RIO)-WFF2-EC2-WF2-HW6 (CS=ATx623)

		6				06CS1/101-1		(BC0) A.(BTx631/RIO)-WFF2-EC2-WF2-HW9 (CS=ATx623)

		6				06CS1/104-1		(BC0) A.(BTx642/N110)-WFF2-EC16-WF3-HW1 (CS=ATx623)

		6				06CS1/106-1		(BC0) A.(BTx642/N110)-WFF2-EC20-WF2-HW2 (CS=ATx623)

		6				06CS1/107-1		(BC0) A.(N111/BTx629)-CSF1-WFF2-CS14-CS1 (CS=ATx623)

		6				06CS1/109-1		(BC0) A.(N111/BTx629)-CSF1-WFF2-CS15-CA3 (CS=ATx623)

		6				06CS1/110-1		(BC0) A.(N111/BTx629)-CSF1-WFF2-CS28-CA1 (CS=ATx623)

		6				06CS1/112-1		(BC0) A.(N111/BTx629)-CSF1-WFF2-CS34-CA1 (CS=ATx623)

		6				06CS1/115-1		(BC0) A.(N111/BTx629)-CSF1-WFF2-EC6-CA1 (CS=ATx623)

		6				06CS1/118-1		(BC0) A.(RIO/BTx623)-F1-WFF2-CS2-CA2 (CS=ATx623)

		6				06CS1/119-1		(BC0) A.(RIO/BTx623)-F1-WFF2-EC4-CA1 (CS=ATx623)

		6				06CS1/121-1		(BC0) A.(BTx623(bmr)/(B9011*BTx631)-LB3)-WFF2-CS13-WF2-CS2-WF2-CA1 (CS=ATx623)

		6				06CS1/122-1		(BC0) A.(BTx623(bmr)/(B9011*BTx631)-LB3)-WFF2-CS19-WF2-CS1-WF1-CA1 (CS=ATx623)

		6				06CS1/124-1		(BC0) A.(BTx623(bmr)/(B9011*BTx631)-LB3)-WFF2-CS1-WF1-CS1-WF2-CA1 (CS=ATx623)

		6				06CS1/125-1		(BC0) A.(BTx623(bmr)/BHF14)-WFF2-CS1-WF1-CS1-WF1-CA1 (CS=ATx623)

		6				06CS1/127-1		(BC0) A.(BTx623(bmr)/BHF14)-WFF2-CS4-WF2-CS1-WF2-CA1 (CS=ATx623)

		6				06CS1/128-1		(BC0) A.(BTx623(bmr)/BTx642)-WFF2-CS16-WF1-CS2-WF2-CA2 (CS=ATx623)

		6				06CS1/130-1		(BC0) A.B.Tx2752 (CS=ATx623)

		6				06CS1/131-1		(BC0) A.B.Tx2928 (CS=ATx623)

		6				06CS1/133-1		(BC0) A.B.Tx642 (CS=ATx623)

		6				09CS2-1		(BTx642/BTx2752)-WFF2-CS3-CA2-CA1				R		p

		2				09CS2-2		(BTx642/BTx2752)-WFF2-CS3-CA2-CA1				R		p

		2				09CS2-3		(BTx642/BTx2752)-WFF2-CS3-CA2-CA1				R		p

		4				09CS3/2		A3Tx436/RTx437//(BTx642/BTx2752)-WFF2-CS3-CA2				W		T

		4				09CS3/4		A3Tx436/RTx437//(BTx642/BTx2752)-WFF2-CS3-CS2				W		T

		6				09CS4-1		(BTx642/BTx2752)-WFF2-CS3-CS2-CA1				R		p

		0				09CS4-2		(BTx642/BTx2752)-WFF2-CS3-CS2-CA1				R		p

		0				09CS4-3		(BTx642/BTx2752)-WFF2-CS3-CS2-CA1				R		p

		0				09CS4-4		(BTx642/BTx2752)-WFF2-CS3-CS2-CA1				R		p

		6				09CS5-1		(BTx642/BTx2752)-WFF2-CS6-CS2-CA1				R		P

		0				09CS5-2		(BTx642/BTx2752)-WFF2-CS6-CS2-CA1				R		P

		2				09CS5-3		(BTx642/BTx2752)-WFF2-CS6-CS2-CA1				R		P

		4				09CS6/5		A3Tx436/RTx437//(BTx642/BTx2752)-WFF2-CS6-CS2				W		T

		4				09CS6/7		A3Tx436/RTx437//(BTx642/BTx2752)-WFF2-CS8-CS1				W		T

		6				09CS8-1		(BTx642/BTx623)-WFF2-CS10-CS2-CA2				RY		P

		0				09CS8-2		(BTx642/BTx623)-WFF2-CS10-CS2-CA2				RY		P

		2				09CS8-3		(BTx642/BTx623)-WFF2-CS10-CS2-CA2				RY		P

		4				09CS9/8		A3Tx436/RTx437//(BTx642/BTx623)-WFF2-CS10-CS2				W		T

		4				09CS9/10		A3Tx436/RTx437//(BTx642/BTx623)-WFF2-CS11-CA1				W		T

		2				09CS10-2		(BTx642/BTx623)-WFF2-CS11-CA1-CA1				Y		P

		2				09CS10-3		(BTx642/BTx623)-WFF2-CS11-CA1-CA1				Y		P

		6				09CS11-1		(BTx642/BTx623)-WFF2-CS11-CA2-CA1				Y		P

		0				09CS11-2		(BTx642/BTx623)-WFF2-CS11-CA2-CA1				Y		P

		0				09CS11-3		(BTx642/BTx623)-WFF2-CS11-CA2-CA1				Y		P

		4				09CS12/11		A3Tx436/RTx437//(BTx642/BTx623)-WFF2-CS11-CA2				W		T

		4				09CS12/13		A3Tx436/RTx437//(BTx642/BTx623)-WFF2-CS13-CS1				W		T

		6				09CS13-1		(BTx642/BTx623)-WFF2-CS13-CS1-CA1				YW		P

		0				09CS13-2		(BTx642/BTx623)-WFF2-CS13-CS1-CA1				YW		P

		0				09CS13-3		(BTx642/BTx623)-WFF2-CS13-CS1-CA1				YW		P

		0				09CS13-4		(BTx642/BTx623)-WFF2-CS13-CS1-CA1				YW		P

		2				09CS14-2		(BTx642/BTx623)-WFF2-CS3-CA2-CA1				R		P

		2				09CS14-3		(BTx642/BTx623)-WFF2-CS3-CA2-CA1				R		P

		4				09CS15/14		A3Tx436/RTx437//(BTx642/BTx623)-WFF2-CS3-CA2				W		T

		4				09CS15/16		A3Tx436/RTx437//(BTx642/BTx623)-WFF2-CS3-CS1				W		T

		2				09CS16-1		(BTx642/BTx623)-WFF2-CS3-CS1-CA1				RW		P

		2				09CS16-2		(BTx642/BTx623)-WFF2-CS3-CS1-CA1				RW		P

		6				09CS17-1		(BTx642/BTx623)-WFF2-CS3-CS2-CA1				R		p

		0				09CS17-2		(BTx642/BTx623)-WFF2-CS3-CS2-CA1				R		p

		0				09CS17-3		(BTx642/BTx623)-WFF2-CS3-CS2-CA1				R		p

		4				09CS18/17		A3Tx436/RTx437//(BTx642/BTx623)-WFF2-CS3-CS2				W		T

		4				09CS18/19		A3Tx436/RTx437//(BTx642/BTx623)-WFF2-CS4-CS2				W		T

		6				09CS19-1		(BTx642/BTx623)-WFF2-CS4-CS2-CA1				RY		P

		0				09CS19-2		(BTx642/BTx623)-WFF2-CS4-CS2-CA1				RY		P

		0				09CS19-3		(BTx642/BTx623)-WFF2-CS4-CS2-CA1				RY		P

		6				09CS20-1		(BTx642/BTx623)-WFF2-CS9-CS1-CA1				RY		p

		0				09CS20-2		(BTx642/BTx623)-WFF2-CS9-CS1-CA1				RY		p

		0				09CS20-3		(BTx642/BTx623)-WFF2-CS9-CS1-CA1				RY		p

		4				09CS21/20		A3Tx436/RTx437//(BTx642/BTx623)-WFF2-CS9-CS1				W		T

		4				09CS21/22		A3Tx436/RTx437//(BTx642/BTx623)-WFF2-CS9-CS2				W		T

		6				09CS22-1		(BTx642/BTx623)-WFF2-CS9-CS2-CA1				RY		p

		0				09CS22-2		(BTx642/BTx623)-WFF2-CS9-CS2-CA1				RY		p

		2				09CS22-3		(BTx642/BTx623)-WFF2-CS9-CS2-CA1				RY		p

		6				09CS23-1		(BTx642/BTXARG-1)-WFF2-CS10-CA2-CA1				W		T

		0				09CS23-2		(BTx642/BTXARG-1)-WFF2-CS10-CA2-CA1				W		T

		0				09CS23-3		(BTx642/BTXARG-1)-WFF2-CS10-CA2-CA1				W		T

		4				09CS24/23		A3Tx436/RTx437//(BTx642/BTXARG-1)-WFF2-CS10-CA2				W		T

		4				09CS24/25		A3Tx436/RTx437//(BTx642/BTXARG-1)-WFF2-CS10-CS2				W		T

		6				09CS25-1		(BTx642/BTXARG-1)-WFF2-CS10-CS2-CA1				W		T

		0				09CS25-2		(BTx642/BTXARG-1)-WFF2-CS10-CS2-CA1				W		T

		0				09CS25-3		(BTx642/BTXARG-1)-WFF2-CS10-CS2-CA1				W		T

		0				09CS25-4		(BTx642/BTXARG-1)-WFF2-CS10-CS2-CA1				W		T

		6				09CS26-1		(BTx642/BTXARG-1)-WFF2-CS11-CS2-CA1				W		T

		0				09CS26-2		(BTx642/BTXARG-1)-WFF2-CS11-CS2-CA1				W		T

		0				09CS26-3		(BTx642/BTXARG-1)-WFF2-CS11-CS2-CA1				W		T

		0				09CS26-4		(BTx642/BTXARG-1)-WFF2-CS11-CS2-CA1				W		T

		4				09CS27/26		A3Tx436/RTx437//(BTx642/BTXARG-1)-WFF2-CS11-CS2				W		T

		4				09CS27/28		A3Tx436/RTx437//(BTx642/BTXARG-1)-WFF2-CS13-CS1				W		T

		6				09CS28-1		(BTx642/BTXARG-1)-WFF2-CS13-CS1-CA1				Y		T

		0				09CS28-2		(BTx642/BTXARG-1)-WFF2-CS13-CS1-CA1				Y		T

		0				09CS28-3		(BTx642/BTXARG-1)-WFF2-CS13-CS1-CA1				Y		T

		0				09CS28-4		(BTx642/BTXARG-1)-WFF2-CS13-CS1-CA1				Y		T

		6				09CS29-1		(BTx642/BTXARG-1)-WFF2-CS14-CS2-CA1				W		T

		0				09CS29-2		(BTx642/BTXARG-1)-WFF2-CS14-CS2-CA1				W		T

		0				09CS29-3		(BTx642/BTXARG-1)-WFF2-CS14-CS2-CA1				W		T

		4				09CS30/29		A3Tx436/RTx437//(BTx642/BTXARG-1)-WFF2-CS14-CS2				W		T

		4				09CS30/31		A3Tx436/RTx437//(BTx642/BTXARG-1)-WFF2-CS15-CA1				W		T

		6				09CS31-1		(BTx642/BTXARG-1)-WFF2-CS15-CA1-CA1				R		T

		2				09CS31-2		(BTx642/BTXARG-1)-WFF2-CS15-CA1-CA1				R		T

		2				09CS31-3		(BTx642/BTXARG-1)-WFF2-CS15-CA1-CA1				R		T

		2				09CS32-2		(BTx642/BTXARG-1)-WFF2-CS17-CA1-CA1				RY		T

		2				09CS32-3		(BTx642/BTXARG-1)-WFF2-CS17-CA1-CA1				RY		T

		4				09CS33/32		A3Tx436/RTx437//(BTx642/BTXARG-1)-WFF2-CS17-CA1				W		T

		4				09CS33/34		A3Tx436/RTx437//(BTx642/BTXARG-1)-WFF2-CS19-CS1				W		T

		6				09CS34-1		(BTx642/BTXARG-1)-WFF2-CS19-CS1-CA1				RW		T

		0				09CS34-2		(BTx642/BTXARG-1)-WFF2-CS19-CS1-CA1				RW		T

		0				09CS34-3		(BTx642/BTXARG-1)-WFF2-CS19-CS1-CA1				RW		T

		6				09CS35-1		(BTx642/BTXARG-1)-WFF2-CS19-CS2-CA1				W		T

		0				09CS35-2		(BTx642/BTXARG-1)-WFF2-CS19-CS2-CA1				W		T

		2				09CS35-3		(BTx642/BTXARG-1)-WFF2-CS19-CS2-CA1				W		T

		4				09CS36/35		A3Tx436/RTx437//(BTx642/BTXARG-1)-WFF2-CS19-CS2				W		T

		4				09CS36/37		A3Tx436/RTx437//(BTx642/BTXARG-1)-WFF2-CS1-CS1				W		T

		6				09CS37-1		(BTx642/BTXARG-1)-WFF2-CS1-CS1-CA1				R		T

		0				09CS37-2		(BTx642/BTXARG-1)-WFF2-CS1-CS1-CA1				R		T

		0				09CS37-3		(BTx642/BTXARG-1)-WFF2-CS1-CS1-CA1				R		T

		0				09CS37-4		(BTx642/BTXARG-1)-WFF2-CS1-CS1-CA1				R		T

		6				09CS38-1		(BTx642/BTXARG-1)-WFF2-CS20-CS1-CA1				Y		T

		0				09CS38-2		(BTx642/BTXARG-1)-WFF2-CS20-CS1-CA1				Y		T

		2				09CS38-3		(BTx642/BTXARG-1)-WFF2-CS20-CS1-CA1				Y		T

		4				09CS39/38		A3Tx436/RTx437//(BTx642/BTXARG-1)-WFF2-CS20-CS1				W		T

		4				09CS39/40		A3Tx436/RTx437//(BTx642/BTXARG-1)-WFF2-CS23-CS2				W		T

		0				09CS40-2		(BTx642/BTXARG-1)-WFF2-CS23-CS2-CA1				W		T

		0				09CS40-3		(BTx642/BTXARG-1)-WFF2-CS23-CS2-CA1				W		T

		0				09CS40-4		(BTx642/BTXARG-1)-WFF2-CS23-CS2-CA1				W		T

		2				09CS41-2		(BTx642/BTXARG-1)-WFF2-CS24-CA2-CA1				RW		T

		2				09CS41-3		(BTx642/BTXARG-1)-WFF2-CS24-CA2-CA1				RW		T

		4				09CS42/41		A3Tx436/RTx437//(BTx642/BTXARG-1)-WFF2-CS24-CA2				W		T

		4				09CS42/43		A3Tx436/RTx437//(BTx642/BTXARG-1)-WFF2-CS25-CS2				W		T

		6				09CS43-1		(BTx642/BTXARG-1)-WFF2-CS25-CS2-CA1				YW		T

		0				09CS43-2		(BTx642/BTXARG-1)-WFF2-CS25-CS2-CA1				YW		T

		2				09CS43-3		(BTx642/BTXARG-1)-WFF2-CS25-CS2-CA1				YW		T

		6				09CS44-1		(BTx642/BTXARG-1)-WFF2-CS2-CS2-CA1				RW		T

		0				09CS44-2		(BTx642/BTXARG-1)-WFF2-CS2-CS2-CA1				RW		T

		0				09CS44-3		(BTx642/BTXARG-1)-WFF2-CS2-CS2-CA1				RW		T

		4				09CS45/44		A3Tx436/RTx437//(BTx642/BTXARG-1)-WFF2-CS2-CS2				W		T

		4				09CS45/46		A3Tx436/RTx437//(BTx642/BTXARG-1)-WFF2-CS3-CS2				W		T

		6				09CS46-1		(BTx642/BTXARG-1)-WFF2-CS3-CS2-CA1				RY		T

		2				09CS46-2		(BTx642/BTXARG-1)-WFF2-CS3-CS2-CA1				RY		T

		0				09CS47-2		(BTx642/BTXARG-1)-WFF2-CS4-CS2-CA1				R		T

		2				09CS47-3		(BTx642/BTXARG-1)-WFF2-CS4-CS2-CA1				R		T

		2				09CS47-4		(BTx642/BTXARG-1)-WFF2-CS4-CS2-CA1				R		T

		4				09CS48/47		A3Tx436/RTx437//(BTx642/BTXARG-1)-WFF2-CS4-CS2				W		T

		4				09CS48/49		A3Tx436/RTx437//(BTx642/BTXARG-1)-WFF2-CS5-CS2				W		T

		0				09CS49-2		(BTx642/BTXARG-1)-WFF2-CS5-CS2-CA1				RW		T

		2				09CS49-3		(BTx642/BTXARG-1)-WFF2-CS5-CS2-CA1				RW		T

		6				09CS50-1		(BTx642/BTXARG-1)-WFF2-CS6-CS2-CA1				Y		T

		2				09CS50-2		(BTx642/BTXARG-1)-WFF2-CS6-CS2-CA1				Y		T

		2				09CS50-3		(BTx642/BTXARG-1)-WFF2-CS6-CS2-CA1				Y		T

		4				09CS51/50		A3Tx436/RTx437//(BTx642/BTXARG-1)-WFF2-CS6-CS2				W		T

		4				09CS51/52		A3Tx436/RTx437//(BTx642/BTXARG-1)-WFF2-CS9-CA1				W		T

		0				09CS52-2		(BTx642/BTXARG-1)-WFF2-CS9-CA1-CA1				R		T

		2				09CS52-3		(BTx642/BTXARG-1)-WFF2-CS9-CA1-CA1				R		T

		6				09CS53-1		(BTx642/BTXARG-1)-WFF2-CS9-CS2-CA1				W		T

		0				09CS53-2		(BTx642/BTXARG-1)-WFF2-CS9-CS2-CA1				W		T

		0				09CS53-3		(BTx642/BTXARG-1)-WFF2-CS9-CS2-CA1				W		T

		0				09CS53-4		(BTx642/BTXARG-1)-WFF2-CS9-CS2-CA1				W		T

		4				09CS54/53		A3Tx436/RTx437//(BTx642/BTXARG-1)-WFF2-CS9-CS2				W		T

		0				09CS56-2		(BTx642/N103)-WFF2-EC8-CS1-CS1		bmr		W		P

		0				09CS56-3		(BTx642/N103)-WFF2-EC8-CS1-CS1		bmr		W		P

		0				09CS56-4		(BTx642/N103)-WFF2-EC8-CS1-CS1		bmr		W		P

		4				09CS57/56		A3Tx436/RTx437//(BTx642/N103)-WFF2-EC8-CS1				W		T

		4				09CS57/58		A3Tx436/RTx437//(BTx2752/ATLAS SORGO)-WFF2-CA2-WF2				W		T

		0				09CS58-2		(BTx2752/ATLAS SORGO)-WFF2-CA2-WF2-CS1				Rw		P

		0				09CS58-3		(BTx2752/ATLAS SORGO)-WFF2-CA2-WF2-CS1				Rw		P

		0				09CS58-4		(BTx2752/ATLAS SORGO)-WFF2-CA2-WF2-CS1				Rw		P

		6				09CS59-1		(BTx623(bmr)/RIO)-WFF2-CS5-CS2-CS1				R		P

		0				09CS59-2		(BTx623(bmr)/RIO)-WFF2-CS5-CS2-CS1				R		P

		0				09CS59-3		(BTx623(bmr)/RIO)-WFF2-CS5-CS2-CS1				R		P

		0				09CS59-4		(BTx623(bmr)/RIO)-WFF2-CS5-CS2-CS1				R		P

		4				09CS60/59		A3Tx436/RTx437//(BTx623(bmr)/RIO)-WFF2-CS5-CS2				W		T

		4				09CS60/61		A3Tx436/RTx437//(BTx623(bmr)/RIO)-WFF2-CS5-CS4				W		T

		6				09CS61-1		(BTx623(bmr)/RIO)-WFF2-CS5-CS4-CS1		nonbmr		W		P

		0				09CS61-2		(BTx623(bmr)/RIO)-WFF2-CS5-CS4-CS1		nonbmr		W		P

		0				09CS61-3		(BTx623(bmr)/RIO)-WFF2-CS5-CS4-CS1		nonbmr		W		P

		0				09CS62-2		(BTx623(bmr)/RIO)-WFF2-CS7-CA1-CS1		non		W		P

		0				09CS62-3		(BTx623(bmr)/RIO)-WFF2-CS7-CA1-CS1		non		W		P

		4				09CS63/62		A3Tx436/RTx437//(BTx623(bmr)/RIO)-WFF2-CS7-CA1				W		T

		4				09CS63/64		A3Tx436/RTx437//(BTx623(bmr)/RIO)-WFF2-CS7-CS1				W		T

		0				09CS64-2		(BTx623(bmr)/RIO)-WFF2-CS7-CS1-CS1		non		w		P

		0				09CS64-3		(BTx623(bmr)/RIO)-WFF2-CS7-CS1-CS1		non		w		P

		0				09CS64-4		(BTx623(bmr)/RIO)-WFF2-CS7-CS1-CS1		non		w		P

		0				09CS65-2		(BTx623(bmr)/RIO)-WFF2-EC13-CS2-CS1		bmr		W		P

		0				09CS65-3		(BTx623(bmr)/RIO)-WFF2-EC13-CS2-CS1		bmr		W		P

		0				09CS65-4		(BTx623(bmr)/RIO)-WFF2-EC13-CS2-CS1		bmr		W		P

		0				09CS67-2		(BTx623(bmr)/RIO)-WFF2-EC27-CS1-CS1		bmr, m/f		W		P

		0				09CS67-3		(BTx623(bmr)/RIO)-WFF2-EC27-CS1-CS1		bmr, m/f		W		P

		6				09CS68-1		(BTx623(bmr)/RIO)-WFF2-EC5-CA1-CS1		bmr, m/f		W		P

		0				09CS68-2		(BTx623(bmr)/RIO)-WFF2-EC5-CA1-CS1		bmr, m/f		W		P

		4				09CS69/68		A3Tx436/RTx437//(BTx623(bmr)/RIO)-WFF2-EC5-CA1				W		T

		0				09CS71-2		(BTx623/N108B)-WF1-CSF2-CA11-WF1-CS1				W		P

		0				09CS71-3		(BTx623/N108B)-WF1-CSF2-CA11-WF1-CS1				W		P

		0				09CS71-4		(BTx623/N108B)-WF1-CSF2-CA11-WF1-CS1				W		P

		0				09CS71-5		(BTx623/N108B)-WF1-CSF2-CA11-WF1-CS1				W		P

		4				09CS72/71		A3Tx436/RTx437//(BTx623/N108B)-WF1-CSF2-CA11-WF1				W		T

		4				09CS72/73		A3Tx436/RTx437//(BTx623/N108B)-WF1-CSF2-CA1-WF1				W		T

		0				09CS73-2		(BTx623/N108B)-WF1-CSF2-CA1-WF1-CS1				W		T

		0				09CS73-3		(BTx623/N108B)-WF1-CSF2-CA1-WF1-CS1				W		T

		4				09CS75/74		A3Tx436/RTx437//(BTx623/N108B)-WF1-CSF2-CA2-WF2				W		T

		4				09CS75/76		A3Tx436/RTx437//(BTx623/N108B)-WF1-CSF2-CA8-WF1				W		T

		0				09CS76-2		(BTx623/N108B)-WF1-CSF2-CA8-WF1-CS1				W		P

		0				09CS76-3		(BTx623/N108B)-WF1-CSF2-CA8-WF1-CS1				W		P

		0				09CS76-4		(BTx623/N108B)-WF1-CSF2-CA8-WF1-CS1				W		P

		6				09CS77-1		(BTx623/N110B)-WF1-CSF2-CA1-WF1-CS1				Bn		P

		0				09CS77-2		(BTx623/N110B)-WF1-CSF2-CA1-WF1-CS1				Bn		P

		0				09CS77-3		(BTx623/N110B)-WF1-CSF2-CA1-WF1-CS1				Bn		P

		0				09CS77-4		(BTx623/N110B)-WF1-CSF2-CA1-WF1-CS1				Bn		P

		4				09CS78/77		A3Tx436/RTx437//(BTx623/N110B)-WF1-CSF2-CA1-WF1				W		T

		0				09CS80-2		(BTx623/N110B)-WF1-CSF2-CA4-WF2-CS1				W		P

		0				09CS80-3		(BTx623/N110B)-WF1-CSF2-CA4-WF2-CS1				W		P

		0				09CS80-4		(BTx623/N110B)-WF1-CSF2-CA4-WF2-CS1				W		P

		4				09CS81/80		A3Tx436/RTx437//(BTx623/N110B)-WF1-CSF2-CA4-WF2				W		T

		4				09CS81/82		A3Tx436/RTx437//(BTx631/RIO)-WFF2-CS22-CS1				W		T

		6				09CS82-1		(BTx631/RIO)-WFF2-CS22-CS1-CS1				w		t

		0				09CS82-2		(BTx631/RIO)-WFF2-CS22-CS1-CS1				w		t

		0				09CS82-3		(BTx631/RIO)-WFF2-CS22-CS1-CS1				w		t

		4				09CS84/85		A3Tx436/RTx437//(BTx631/RIO)-WFF2-EC2-CA2				W		T

		6				09CS85-1		(BTx631/RIO)-WFF2-EC2-CA2-CS1				W		T

		4				09CS87/88		A3Tx436/RTx437//(BTx631/RIO)-WFF2-EC9-CA1				W		T

		0				09CS88-2		(BTx631/RIO)-WFF2-EC9-CA1-CS1				W		TP

		0				09CS88-3		(BTx631/RIO)-WFF2-EC9-CA1-CS1				W		TP

		0				09CS88-4		(BTx631/RIO)-WFF2-EC9-CA1-CS1				W		TP

		6				09CS89-1		(BTx631/RIO)-WFF2-EC16-WF2-HW1-CS1				W		T

		0				09CS89-2		(BTx631/RIO)-WFF2-EC16-WF2-HW1-CS1				W		T

		0				09CS89-3		(BTx631/RIO)-WFF2-EC16-WF2-HW1-CS1				W		T

		0				09CS89-4		(BTx631/RIO)-WFF2-EC16-WF2-HW1-CS1				W		T

		4				09CS90/89		A3Tx436/RTx437//(BTx631/RIO)-WFF2-EC16-WF2-HW1				W		T

		4				09CS90/91		A3Tx436/RTx437//(BTx631/RIO)-WFF2-EC17-WF1-HW1				W		T

		6				09CS91-1		(BTx631/RIO)-WFF2-EC17-WF1-HW1-CS1				W		T

		0				09CS91-2		(BTx631/RIO)-WFF2-EC17-WF1-HW1-CS1				W		T

		0				09CS91-3		(BTx631/RIO)-WFF2-EC17-WF1-HW1-CS1				W		T

		0				09CS91-4		(BTx631/RIO)-WFF2-EC17-WF1-HW1-CS1				W		T

		6				09CS92-1		(BTx631/RIO)-WFF2-EC2-WF1-HW6-CS1				W		T

		0				09CS92-2		(BTx631/RIO)-WFF2-EC2-WF1-HW6-CS1				W		T

		0				09CS92-3		(BTx631/RIO)-WFF2-EC2-WF1-HW6-CS1				W		T

		0				09CS92-4		(BTx631/RIO)-WFF2-EC2-WF1-HW6-CS1				W		T

		4				09CS93/92		A3Tx436/RTx437//(BTx631/RIO)-WFF2-EC2-WF1-HW6				W		T

		4				09CS93/94		A3Tx436/RTx437//(BTx631/RIO)-WFF2-EC2-WF2-HW12				W		T

		6				09CS94-1		(BTx631/RIO)-WFF2-EC2-WF2-HW12-CS3				W		P

		0				09CS94-2		(BTx631/RIO)-WFF2-EC2-WF2-HW12-CS3				W		P

		0				09CS94-3		(BTx631/RIO)-WFF2-EC2-WF2-HW12-CS3				W		P

		0				09CS94-4		(BTx631/RIO)-WFF2-EC2-WF2-HW12-CS3				W		P

		4				09CS96/95		A3Tx436/RTx437//(BTx631/RIO)-WFF2-EC2-WF2-HW12				W		T

		4				09CS96/97		A3Tx436/RTx437//(BTx631/RIO)-WFF2-EC2-WF2-HW3				W		T

		6				09CS98-1		(BTx631/RIO)-WFF2-EC2-WF2-HW5-CS1				W		TP

		4				09CS99/98		A3Tx436/RTx437//(BTx631/RIO)-WFF2-EC2-WF2-HW5				W		T

		4				09CS99/100		A3Tx436/RTx437//(BTx631/RIO)-WFF2-EC2-WF2-HW6				W		T

		6				09CS100-1		(BTx631/RIO)-WFF2-EC2-WF2-HW6-CS3				W		T

		0				09CS100-2		(BTx631/RIO)-WFF2-EC2-WF2-HW6-CS3				W		T

		0				09CS100-3		(BTx631/RIO)-WFF2-EC2-WF2-HW6-CS3				W		T

		6				09CS101-1		(BTx631/RIO)-WFF2-EC2-WF2-HW9-CS1				W		P

		0				09CS101-2		(BTx631/RIO)-WFF2-EC2-WF2-HW9-CS1				W		P

		0				09CS101-3		(BTx631/RIO)-WFF2-EC2-WF2-HW9-CS1				W		P

		0				09CS101-4		(BTx631/RIO)-WFF2-EC2-WF2-HW9-CS1				W		P

		4				09CS102/101		A3Tx436/RTx437//(BTx631/RIO)-WFF2-EC2-WF2-HW9				W		T

		6				09CS104-1		(BTx642/N110)-WFF2-EC16-WF3-HW1-CS1				LY		P

		0				09CS104-2		(BTx642/N110)-WFF2-EC16-WF3-HW1-CS1				LY		P

		0				09CS104-3		(BTx642/N110)-WFF2-EC16-WF3-HW1-CS1				LY		P

		4				09CS105/104		A3Tx436/RTx437//(BTx642/N110)-WFF2-EC16-WF3-HW1				W		T

		4				09CS105/106		A3Tx436/RTx437//(BTx642/N110)-WFF2-EC20-WF2-HW2				W		T

		6				09CS106-1		(BTx642/N110)-WFF2-EC20-WF2-HW2-CS1				R		P

		0				09CS106-2		(BTx642/N110)-WFF2-EC20-WF2-HW2-CS1				R		P

		0				09CS106-3		(BTx642/N110)-WFF2-EC20-WF2-HW2-CS1				R		P

		6				09CS107-1		(N111/BTx629)-WFF2-CS14-CS1-CS1				Bn		p

		0				09CS107-2		(N111/BTx629)-WFF2-CS14-CS1-CS1				Bn		p

		0				09CS107-3		(N111/BTx629)-WFF2-CS14-CS1-CS1				Bn		p

		0				09CS107-4		(N111/BTx629)-WFF2-CS14-CS1-CS1				Bn		p

		4				09CS108/107		A3Tx436/RTx437//(N111/BTx629)-WFF2-CS14-CS1				W		T

		4				09CS108/109		A3Tx436/RTx437//(N111/BTx629)-WFF2-CS15-CA3				W		T

		6				09CS109-1		(N111/BTx629)-WFF2-CS15-CA3-CS1				W		P

		0				09CS109-2		(N111/BTx629)-WFF2-CS15-CA3-CS1				W		P

		0				09CS109-3		(N111/BTx629)-WFF2-CS15-CA3-CS1				W		P

		0				09CS109-4		(N111/BTx629)-WFF2-CS15-CA3-CS1				W		P

		6				09CS110-1		(N111/BTx629)-WFF2-CS28-CA1-CS1				W		P

		0				09CS110-2		(N111/BTx629)-WFF2-CS28-CA1-CS1				W		P

		2				09CS110-3		(N111/BTx629)-WFF2-CS28-CA1-CS1				W		P

		4				09CS111/110		A3Tx436/RTx437//(N111/BTx629)-WFF2-CS28-CA1				W		T

		4				09CS111/112		A3Tx436/RTx437//(N111/BTx629)-WFF2-CS34-CA1				W		T

		6				09CS112-1		(N111/BTx629)-WFF2-CS34-CA1-CS1				W		P

		0				09CS112-2		(N111/BTx629)-WFF2-CS34-CA1-CS1				W		P

		0				09CS112-3		(N111/BTx629)-WFF2-CS34-CA1-CS1				W		P

		0				09CS112-4		(N111/BTx629)-WFF2-CS34-CA1-CS1				W		P

		4				09CS114/115		A3Tx436/RTx437//(N111/BTx629)-WFF2-EC6-CA1				W		T

		6				09CS115-1		(N111/BTx629)-WFF2-EC6-CA1-CS1				W		P

		0				09CS115-2		(N111/BTx629)-WFF2-EC6-CA1-CS1				W		P

		2				09CS115-3		(N111/BTx629)-WFF2-EC6-CA1-CS1				W		P

		4				09CS117/118		A3Tx436/RTx437//(RIO/BTx623)-WFF2-CS2-CA2				W		T

		6				09CS118-1		(RIO/BTx623)-WFF2-CS2-CA2-CS1				W		P

		0				09CS118-2		(RIO/BTx623)-WFF2-CS2-CA2-CS1				W		P

		0				09CS118-3		(RIO/BTx623)-WFF2-CS2-CA2-CS1				W		P

		0				09CS118-4		(RIO/BTx623)-WFF2-CS2-CA2-CS1				W		P

		6				09CS119-1		(RIO/BTx623)-WFF2-EC4-CA1-CS1				Wuc		P

		0				09CS119-2		(RIO/BTx623)-WFF2-EC4-CA1-CS1				Wuc		P

		0				09CS119-3		(RIO/BTx623)-WFF2-EC4-CA1-CS1				Wuc		P

		4				09CS120/119		A3Tx436/RTx437//(RIO/BTx623)-WFF2-EC4-CA1				W		T

		4				09CS120/121		A3Tx436/RTx437//(BTx623(bmr)/(B9011*BTx631)-LB3)-WFF2-CS13-WF2-CS2-WF2-CA1				W		T

		6				09CS121-1		(BTx623(bmr)/(B9011*BTx631)-LB3)-WFF2-CS13-WF2-CS2-WF2-CA1-CS1		bmr		R		T

		0				09CS121-2		(BTx623(bmr)/(B9011*BTx631)-LB3)-WFF2-CS13-WF2-CS2-WF2-CA1-CS1		bmr		R		T

		2				09CS121-3		(BTx623(bmr)/(B9011*BTx631)-LB3)-WFF2-CS13-WF2-CS2-WF2-CA1-CS1		bmr		R		T

		6				09CS122-1		(BTx623(bmr)/(B9011*BTx631)-LB3)-WFF2-CS19-WF2-CS1-WF1-CA1-CS1		bmr		W		T

		0				09CS122-2		(BTx623(bmr)/(B9011*BTx631)-LB3)-WFF2-CS19-WF2-CS1-WF1-CA1-CS1		bmr		W		T

		0				09CS122-3		(BTx623(bmr)/(B9011*BTx631)-LB3)-WFF2-CS19-WF2-CS1-WF1-CA1-CS1		bmr		W		T

		0				09CS122-4		(BTx623(bmr)/(B9011*BTx631)-LB3)-WFF2-CS19-WF2-CS1-WF1-CA1-CS1		bmr		W		T

		4				09CS123/122		A3Tx436/RTx437//(BTx623(bmr)/(B9011*BTx631)-LB3)-WFF2-CS19-WF2-CS1-WF1-CA1				W		T

		4				09CS123/124		A3Tx436/RTx437//(BTx623(bmr)/(B9011*BTx631)-LB3)-WFF2-CS1-WF1-CS1-WF2-CA1				W		T

		6				09CS124-1		(BTx623(bmr)/(B9011*BTx631)-LB3)-WFF2-CS1-WF1-CS1-WF2-CA1-CS1		bmr		R		T

		0				09CS124-2		(BTx623(bmr)/(B9011*BTx631)-LB3)-WFF2-CS1-WF1-CS1-WF2-CA1-CS1		bmr		R		T

		0				09CS124-3		(BTx623(bmr)/(B9011*BTx631)-LB3)-WFF2-CS1-WF1-CS1-WF2-CA1-CS1		bmr		R		T

		0				09CS124-4		(BTx623(bmr)/(B9011*BTx631)-LB3)-WFF2-CS1-WF1-CS1-WF2-CA1-CS1		bmr		R		T

		6				09CS125-1		(BTx623(bmr)/BHF14)-WFF2-CS1-WF1-CS1-WF1-CA1-CS1		bmr		R		T

		0				09CS125-2		(BTx623(bmr)/BHF14)-WFF2-CS1-WF1-CS1-WF1-CA1-CS1		bmr		R		T

		0				09CS125-3		(BTx623(bmr)/BHF14)-WFF2-CS1-WF1-CS1-WF1-CA1-CS1		bmr		R		T

		0				09CS125-4		(BTx623(bmr)/BHF14)-WFF2-CS1-WF1-CS1-WF1-CA1-CS1		bmr		R		T

		4				09CS126/125		A3Tx436/RTx437//(BTx623(bmr)/BHF14)-WFF2-CS1-WF1-CS1-WF1-CA1				W		T

		4				09CS126/127		A3Tx436/RTx437//(BTx623(bmr)/BHF14)-WFF2-CS4-WF2-CS1-WF2-CA1				W		T

		0				09CS127-2		(BTx623(bmr)/BHF14)-WFF2-CS4-WF2-CS1-WF2-CA1-CS1		bmr		W		P

		0				09CS127-3		(BTx623(bmr)/BHF14)-WFF2-CS4-WF2-CS1-WF2-CA1-CS1		bmr		W		P

		0				09CS127-4		(BTx623(bmr)/BHF14)-WFF2-CS4-WF2-CS1-WF2-CA1-CS1		bmr		W		P

		6				09CS128-1		(BTx623(bmr)/BTx642)-WFF2-CS16-WF1-CS2-WF2-CA2-CS1		bmr		R		P

		0				09CS128-2		(BTx623(bmr)/BTx642)-WFF2-CS16-WF1-CS2-WF2-CA2-CS1		bmr		R		P

		0				09CS128-3		(BTx623(bmr)/BTx642)-WFF2-CS16-WF1-CS2-WF2-CA2-CS1		bmr		R		P

		0				09CS128-4		(BTx623(bmr)/BTx642)-WFF2-CS16-WF1-CS2-WF2-CA2-CS1		bmr		R		P

		4				09CS129/128		A3Tx436/RTx437//(BTx623(bmr)/BTx642)-WFF2-CS16-WF1-CS2-WF2-CA2				W		T

		4				09CS129/130		A3Tx436/RTx437//BTx2752				W		T

		1				09CS130		BTx2752				R		P

		4				09CS132/131		A3Tx436/RTx437//BTx2928				W		T

		4				09CS132/133		A3Tx436/RTx437//BTx642				W		T

		1				09CS133		BTx642				Y		P

		0				09CS134-1		((Tx2883ms3/bmr-6)-F1/bmr-6)-WFF2-CS10-WF1-CS2		bmr6		W		P

		0				09CS134-2		((Tx2883ms3/bmr-6)-F1/bmr-6)-WFF2-CS10-WF1-CS2		bmr6		W		P

		0				09CS134-3		((Tx2883ms3/bmr-6)-F1/bmr-6)-WFF2-CS10-WF1-CS2		bmr6		W		P

		4				09CS135/134		ATx631 bmr6/((Tx2883ms3/bmr-6)-F1/bmr-6)-WFF2-CS10-WF1-CS2		A.N607		W		T

		4				09CS135/136		ATx631 bmr6/((Tx2883ms3/bmr-6)-F1/bmr-6)-WFF2-CS11-WF1-CS1		A.N607		W		T

		0				09CS136-1		((Tx2883ms3/bmr-6)-F1/bmr-6)-WFF2-CS11-WF1-CS1		bmr6		W		P

		0				09CS136-2		((Tx2883ms3/bmr-6)-F1/bmr-6)-WFF2-CS11-WF1-CS1		bmr6		W		P

		0				09CS136-3		((Tx2883ms3/bmr-6)-F1/bmr-6)-WFF2-CS11-WF1-CS1		bmr6		W		P

		0				09CS137-1		((Tx2883ms3/bmr-6)-F1/bmr-6)-WFF2-CS11-WF2-CS1		bmr6		W		P

		0				09CS137-2		((Tx2883ms3/bmr-6)-F1/bmr-6)-WFF2-CS11-WF2-CS1		bmr6		W		P

		0				09CS137-3		((Tx2883ms3/bmr-6)-F1/bmr-6)-WFF2-CS11-WF2-CS1		bmr6		W		P

		4				09CS138/137		ATx631 bmr6/((Tx2883ms3/bmr-6)-F1/bmr-6)-WFF2-CS11-WF2-CS1		A.N607		W		T

		4				09CS138/139		ATx631 bmr6/((Tx2883ms3/bmr-6)-F1/bmr-6)-WFF2-CS13-WF1-CS1		A.N607		W		T

		0				09CS139-1		((Tx2883ms3/bmr-6)-F1/bmr-6)-WFF2-CS13-WF1-CS1		bmr6		W		P

		0				09CS139-2		((Tx2883ms3/bmr-6)-F1/bmr-6)-WFF2-CS13-WF1-CS1		bmr6		W		P

		0				09CS139-3		((Tx2883ms3/bmr-6)-F1/bmr-6)-WFF2-CS13-WF1-CS1		bmr6		W		P

		0				09CS140-1		((Tx2883ms3/bmr-6)-F1/bmr-6)-WFF2-CS16-WF1-CS1		bmr6		W		P

		0				09CS140-2		((Tx2883ms3/bmr-6)-F1/bmr-6)-WFF2-CS16-WF1-CS1		bmr6		W		P

		0				09CS140-3		((Tx2883ms3/bmr-6)-F1/bmr-6)-WFF2-CS16-WF1-CS1		bmr6		W		P

		4				09CS141/140		ATx631 bmr6/((Tx2883ms3/bmr-6)-F1/bmr-6)-WFF2-CS16-WF1-CS1		A.N607		W		T

		4				09CS141/142		ATx631 bmr6/(bmr-6/88BE2668)-WFF2-CS19-WF1-CS1-WF1		A.N607		W		T

		0				09CS142-1		(bmr-6/88BE2668)-WFF2-CS19-WF1-CS1-WF1		bmr6		RW		P

		0				09CS142-2		(bmr-6/88BE2668)-WFF2-CS19-WF1-CS1-WF1		bmr6		RW		P

		0				09CS142-3		(bmr-6/88BE2668)-WFF2-CS19-WF1-CS1-WF1		bmr6		RW		P

		0				09CS143-1		(bmr-6/88BE2668)-WFF2-CS21-WF2-CS2-WF1-CA2		F6		R		P

		0				09CS143-2		(bmr-6/88BE2668)-WFF2-CS21-WF2-CS2-WF1-CA2		F6		R		P

		0				09CS143-3		(bmr-6/88BE2668)-WFF2-CS21-WF2-CS2-WF1-CA2		F6		R		P

		4				09CS144/143		ATx631 bmr6/(bmr-6/88BE2668)-WFF2-CS21-WF2-CS2-WF1-CA2		A.N607		W		T

		4				09CS144/145		ATx631 bmr6/(bmr-6/88BE2668)-WFF2-CS21-WF2-CS2-WF2		A.N607		W		T

		0				09CS145-1		(bmr-6/88BE2668)-WFF2-CS21-WF2-CS2-WF2		bmr6		RI		P

		0				09CS145-2		(bmr-6/88BE2668)-WFF2-CS21-WF2-CS2-WF2		bmr6		RI		P

		0				09CS145-3		(bmr-6/88BE2668)-WFF2-CS21-WF2-CS2-WF2		bmr6		RI		P

		0				09CS146-1		(bmr-6/88BE2668)-WFF2-CS22-WF1-CS1-WF1-CS1		bmr6		RW		P

		0				09CS146-2		(bmr-6/88BE2668)-WFF2-CS22-WF1-CS1-WF1-CS1		bmr6		RW		P

		4				09CS147/146		ATx631 bmr6/(bmr-6/88BE2668)-WFF2-CS22-WF1-CS1-WF1-CS1		A.N607		W		T

		4				09CS147/148		ATx631 bmr6/(bmr-6/88BE2668)-WFF2-CS22-WF1-CS1-WF2-CA1		A.N607		W		T

		0				09CS148-1		(bmr-6/88BE2668)-WFF2-CS22-WF1-CS1-WF2-CA1		F6		R		P

		0				09CS148-2		(bmr-6/88BE2668)-WFF2-CS22-WF1-CS1-WF2-CA1		F6		R		P

		0				09CS149-1		(bmr-6/88BE2668)-WFF2-CS26-WF1-CS1-WF2		bmr6		W		P

		0				09CS149-2		(bmr-6/88BE2668)-WFF2-CS26-WF1-CS1-WF2		bmr6		W		P

		4				09CS150/149		ATx631 bmr6/(bmr-6/88BE2668)-WFF2-CS26-WF1-CS1-WF2		A.N607		W		T

		4				09CS150/151		ATx631 bmr6/(bmr-6/88BE2668)-WFF2-CS8-WF1-CS1-WF1		A.N607		W		T

		0				09CS151-1		(bmr-6/88BE2668)-WFF2-CS8-WF1-CS1-WF1		bmr6		W		P

		0				09CS151-2		(bmr-6/88BE2668)-WFF2-CS8-WF1-CS1-WF1		bmr6		W		P

		0				09CS151-3		(bmr-6/88BE2668)-WFF2-CS8-WF1-CS1-WF1		bmr6		W		P

		0				09CS152-1		(bmr-6/88BE2668)-WFF2-CS8-WF1-CS1-WF2		bmr6		W		P

		0				09CS152-2		(bmr-6/88BE2668)-WFF2-CS8-WF1-CS1-WF2		bmr6		W		P

		0				09CS152-3		(bmr-6/88BE2668)-WFF2-CS8-WF1-CS1-WF2		bmr6		W		P

		4				09CS153/152		ATx631 bmr6/(bmr-6/88BE2668)-WFF2-CS8-WF1-CS1-WF2		A.N607		W		T

		4				09CS153/154		ATx631 bmr6/(Combine_Shallu-bmr/RTx2913)-WFF2-CS11-WF1-CS1-WF1		A.N607		W		T

		0				09CS154-1		(Combine_Shallu-bmr/RTx2913)-WFF2-CS11-WF1-CS1-WF1		bmr12		W		T

		0				09CS154-2		(Combine_Shallu-bmr/RTx2913)-WFF2-CS11-WF1-CS1-WF1		bmr12		W		T

		0				09CS154-3		(Combine_Shallu-bmr/RTx2913)-WFF2-CS11-WF1-CS1-WF1		bmr12		W		T

		0				09CS155-1		(Combine_Shallu-bmr/RTx2913)-WFF2-CS12-WF2-CS1-WF1		bmr12		W		T

		0				09CS155-2		(Combine_Shallu-bmr/RTx2913)-WFF2-CS12-WF2-CS1-WF1		bmr12		W		T

		4				09CS156/155		ATx631 bmr12/(Combine_Shallu-bmr/RTx2913)-WFF2-CS12-WF2-CS1-WF1		A.N608		W		T

		4				09CS156/157		ATx631 bmr12/(Combine_Shallu-bmr/RTx2913)-WFF2-CS24-WF2-CS2-WF1		A.N608		W		T

		0				09CS157-1		(Combine_Shallu-bmr/RTx2913)-WFF2-CS24-WF2-CS2-WF1		bmr12		W		T

		2				09CS158-1		(Combine_Shallu-bmr/RTx2913)-WFF2-CS9-WF1-CS1-WF1		bmr12		W		T

		2				09CS158-2		(Combine_Shallu-bmr/RTx2913)-WFF2-CS9-WF1-CS1-WF1		bmr12		W		T

		4				09CS159/158		A05035(Sweet)-CS2-WF2-CS1-WF1/(Combine_Shallu-bmr/RTx2913)-WFF2-CS9-WF1-CS1-WF1				W		P

		4				09CS159/160		A05035(Sweet)-CS2-WF2-CS1-WF1/(Macia/COLLIER MERIDIAN)-CSF1-WFF2-CA4				W		P

		0				09CS160-1		(Macia/COLLIER MERIDIAN)-CSF1-WFF2-CA4		F4		R		T

		0				09CS161-1		(RTx436/DELLA)-F1-WFF2-CS4-CS1		F5		W		T

		0				09CS161-2		(RTx436/DELLA)-F1-WFF2-CS4-CS1		F5		W		T

		0				09CS161-3		(RTx436/DELLA)-F1-WFF2-CS4-CS1		F5		W		T

		0				09CS161-4		(RTx436/DELLA)-F1-WFF2-CS4-CS1		F5		W		T

		4				09CS162/161		A05035(Sweet)-CS2-WF2-CS1-WF1/(RTx436/DELLA)-F1-WFF2-CS4-CS1				W		P

		0				09CS164-1		(RTx436/DELLA)-F1-WFF2-EC12-CA1		F5		RW		T

		0				09CS164-2		(RTx436/DELLA)-F1-WFF2-EC12-CA1		F5		RW		T

		4				09CS165/164		A05035(Sweet)-CS2-WF2-CS1-WF1/(RTx436/DELLA)-F1-WFF2-EC12-CA1				W		P

		4				09CS165/166		A05035(Sweet)-CS2-WF2-CS1-WF1/(RTx436/DELLA)-F1-WFF2-EC15-CS1				W		P

		0				09CS166-1		(RTx436/DELLA)-F1-WFF2-EC15-CS1		F5		R		T

		0				09CS166-2		(RTx436/DELLA)-F1-WFF2-EC15-CS1		F5		R		T

		0				09CS167-1		(RTx436/DELLA)-F1-WFF2-EC28-CS1		F5		R		P

		4				09CS168/167		A05035(Sweet)-CS2-WF2-CS1-WF1/(RTx436/DELLA)-F1-WFF2-EC28-CS1				W		P

		4				09CS168/169		A05035(Sweet)-CS2-WF2-CS1-WF1/(RTx436/DELLA)-F1-WFF2-EC5-CS1				W		P

		2				09CS169-1		(RTx436/DELLA)-F1-WFF2-EC5-CS1		F5		W		T

		2				09CS169-2		(RTx436/DELLA)-F1-WFF2-EC5-CS1		F5		W		T

		4				09CS170/171		ATx631 bmr6/((Tx2883ms3/COMBINESHALLU(bmr-12))-F1/bmr-6)-CS18-WF1-CS2-WF2				W		T

		4				09CS173/174		ATx631 bmr6/((Tx2883ms3/COMBINESHALLU(bmr-12))-F1/bmr-6)-CS22-WF1-CS1-WF1				W		T

		4				09CS179/180		ATx631 bmr6/((Tx2883ms3/COMBINESHALLU(bmr-12))-F1/bmr-6)-CS30-WF1-CS2-WF1				W		T

		4				09CS181/180		ATx631 bmr12/((Tx2883ms3/COMBINESHALLU(bmr-12))-F1/bmr-6)-CS30-WF1-CS2-WF1				W		T

		4				09CS185/186		ATx631 bmr6/((Tx2883ms3/COMBINESHALLU(bmr-12))-F1/bmr-6)-CS30-WF1-CS2-WF2				W		T

		4				09CS187/186		ATx631 bmr12/((Tx2883ms3/COMBINESHALLU(bmr-12))-F1/bmr-6)-CS30-WF1-CS2-WF2				W		T

		4				09CS188/189		ATx631 bmr6/((Tx2883ms3/COMBINESHALLU(bmr-12))-F1/bmr-6)-CS30-WF2-CS1-WF1				W		T

		1				09CS189		((Tx2883ms3/COMBINESHALLU(bmr-12))-F1/bmr-6)-CS30-WF2-CS1-WF1		6/12 stack lines		W		P

		4				09CS190/189		ATx631 bmr12/((Tx2883ms3/COMBINESHALLU(bmr-12))-F1/bmr-6)-CS30-WF2-CS1-WF1				W		T

		4				09CS191/192		ATx631 bmr6/((Tx2883ms3/COMBINESHALLU(bmr-12))-F1/bmr-6)-CS30-WF2-CS1-WF1				W		T

		1				09CS192		((Tx2883ms3/COMBINESHALLU(bmr-12))-F1/bmr-6)-CS30-WF2-CS1-WF1		6/12 stack lines		W		P

		4				09CS194/195		ATx631 bmr6/((Tx2883ms3/COMBINESHALLU(bmr-12))-F1/bmr-6)-CS30-WF2-CS1-WF2				W		T

		1				09CS195		((Tx2883ms3/COMBINESHALLU(bmr-12))-F1/bmr-6)-CS30-WF2-CS1-WF2		6/12 stack lines		W		P

		4				09CS197/198		ATx631 bmr6/((Tx2883ms3/COMBINESHALLU(bmr-12))-F1/bmr-6)-CS30-WF2-CS1-WF2				W		T

		1				09CS198		((Tx2883ms3/COMBINESHALLU(bmr-12))-F1/bmr-6)-CS30-WF2-CS1-WF2		6/12 stack lines		W		P

		4				09CS199/198		ATx631 bmr12/((Tx2883ms3/COMBINESHALLU(bmr-12))-F1/bmr-6)-CS30-WF2-CS1-WF2				W		T

		4				09CS200/201		ATx631 bmr6/((Tx2883ms3/COMBINESHALLU(bmr-12))-F1/bmr-6)-CS31-WF1-CS1-WF1				W		T

		1				09CS201		((Tx2883ms3/COMBINESHALLU(bmr-12))-F1/bmr-6)-CS31-WF1-CS1-WF1		6/12 stack lines		W		P

		4				09CS203/204		ATx631 bmr6/((Tx2883ms3/COMBINESHALLU(bmr-12))-F1/bmr-6)-CS31-WF1-CS1-WF1				W		T

		1				09CS204		((Tx2883ms3/COMBINESHALLU(bmr-12))-F1/bmr-6)-CS31-WF1-CS1-WF1		6/12 stack lines		W		P

		4				09CS205/204		ATx631 bmr12/((Tx2883ms3/COMBINESHALLU(bmr-12))-F1/bmr-6)-CS31-WF1-CS1-WF1				W		T

		4				09CS206/207		ATx631 bmr6/((Tx2883ms3/COMBINESHALLU(bmr-12))-F1/bmr-6)-CS31-WF1-CS1-WF2				W		T

		1				09CS207		((Tx2883ms3/COMBINESHALLU(bmr-12))-F1/bmr-6)-CS31-WF1-CS1-WF2				W		P

		4				09CS208/207		ATx631 bmr12/((Tx2883ms3/COMBINESHALLU(bmr-12))-F1/bmr-6)-CS31-WF1-CS1-WF2				W		T

		4				09CS209/210		ATx631 bmr6/((Tx2883ms3/COMBINESHALLU(bmr-12))-F1/bmr-6)-CS31-WF1-CS1-WF2				W		T

		1				09CS210		((Tx2883ms3/COMBINESHALLU(bmr-12))-F1/bmr-6)-CS31-WF1-CS1-WF2		6/12 stack lines		W		P

		4				09CS212/213		ATx631 bmr6/((Tx2883ms3/COMBINESHALLU(bmr-12))-F1/bmr-6)-CS31-WF1-CS1-WF2				W		T

		1				09CS213		((Tx2883ms3/COMBINESHALLU(bmr-12))-F1/bmr-6)-CS31-WF1-CS1-WF2				W		P

		1				09CS216		(RTx436/DELLA)-F1-EC7-CA2				W		T		12.8, late

		1				09CS219		(RTx436/RIO)-F1-CS32-CA1				W		T		16.3

		2				09CS222		(RTx436/RIO)-F1-CS39-CA2				W		P		15.6, late

		1				09CS225		(RTx436/RIO)-F1-CS3-CS2				W		T		22.8

		4				09CS226/225		ATx623/(RTx436/RIO)-F1-CS3-CS2				W		P

		1				09CS231		(RTx436/RIO)-F1-EC13-CA2				W		P		16.6, nice

		4				09CS232/231		ATx623/(RTx436/RIO)-F1-EC13-CA2				W		P

		1				09CS234		(RTx436/RIO)-F1-EC13-CS2				W		P		17.6, nice

		4				09CS235/234		ATx623/(RTx436/RIO)-F1-EC13-CS2				W		P

		1				09CS237		(RTx436/RIO)-F1-EC15-CA1				W		T		13.3

		4				09CS238/237		ATx623/(RTx436/RIO)-F1-EC15-CA1				W		P

		0				09CS240-1		(RTx436/RIO)-WFF2-EC11-WF1-HW2				W		T		10.4, no uc, good sw

		0				09CS240-2		(RTx436/RIO)-WFF2-EC11-WF1-HW2

		0				09CS240-3		(RTx436/RIO)-WFF2-EC11-WF1-HW2

		4				09CS241/240		ATx623/(RTx436/RIO)-EC11-WF1-HW2				W		P

		0				09CS243-1		(RTx436/RIO)-WFF2-EC6-WF1-HW2-CS2				W		T		18.5

		0				09CS243-2		(RTx436/RIO)-WFF2-EC6-WF1-HW2-CS2

		0				09CS243-3		(RTx436/RIO)-WFF2-EC6-WF1-HW2-CS2

		4				09CS245/246		ATx623/ATLAS				W		P

		1				09CS246		ATLAS				W		P

		4				09CS248/249		ATx631 bmr6/Atlas bmr6,bmr12				W		T

		0				09CS249-1		Atlas bmr6,bmr12				W		P
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06CS1/2-1		, 

(BC0) A.(BTx642/BTx2752)-CSF1-WFF2-CS3-CA2 (CS=ATx623)

Code: 6		



		

		

06CS1/4-1		, 

(BC0) A.(BTx642/BTx2752)-CSF1-WFF2-CS3-CS2 (CS=ATx623)

Code: 6		



		

		

06CS1/5-1		, 

(BC0) A.(BTx642/BTx2752)-CSF1-WFF2-CS6-CS2 (CS=ATx623)

Code: 6		





		

06CS1/7-1		, 

(BC0) A.(BTx642/BTx2752)-CSF1-WFF2-CS8-CS1 (CS=ATx623)

Code: 6		



		

		

06CS1/8-1		, 

(BC0) A.(BTx642/BTx623)-CSF1-WFF2-CS10-CS2 (CS=ATx623)

Code: 6		



		

		

06CS1/10-1		, 

(BC0) A.(BTx642/BTx623)-CSF1-WFF2-CS11-CA1 (CS=ATx623)

Code: 6		





		

06CS1/11-1		, 

(BC0) A.(BTx642/BTx623)-CSF1-WFF2-CS11-CA2 (CS=ATx623)

Code: 6		



		

		

06CS1/13-1		, 

(BC0) A.(BTx642/BTx623)-CSF1-WFF2-CS13-CS1 (CS=ATx623)

Code: 6		



		

		

06CS1/16-1		, 

(BC0) A.(BTx642/BTx623)-CSF1-WFF2-CS3-CS1 (CS=ATx623)

Code: 6		





		

06CS1/17-1		, 

(BC0) A.(BTx642/BTx623)-CSF1-WFF2-CS3-CS2 (CS=ATx623)

Code: 6		



		

		

06CS1/19-1		, 

(BC0) A.(BTx642/BTx623)-CSF1-WFF2-CS4-CS2 (CS=ATx623)

Code: 6		



		

		

06CS1/20-1		, 

(BC0) A.(BTx642/BTx623)-CSF1-WFF2-CS9-CS1 (CS=ATx623)

Code: 6		





		

06CS1/22-1		, 

(BC0) A.(BTx642/BTx623)-CSF1-WFF2-CS9-CS2 (CS=ATx623)

Code: 6		



		

		

06CS1/25-1		, 

(BC0) A.(BTx642/BTXARG-1)-CSF1-WFF2-CS10-CS2 (CS=ATx623)

Code: 6		



		

		

06CS1/26-1		, 

(BC0) A.(BTx642/BTXARG-1)-CSF1-WFF2-CS11-CS2 (CS=ATx623)

Code: 6		





		

06CS1/28-1		, 

(BC0) A.(BTx642/BTXARG-1)-CSF1-WFF2-CS13-CS1 (CS=ATx623)

Code: 6		



		

		

06CS1/29-1		, 

(BC0) A.(BTx642/BTXARG-1)-CSF1-WFF2-CS14-CS2 (CS=ATx623)

Code: 6		



		

		

06CS1/31-1		, 

(BC0) A.(BTx642/BTXARG-1)-CSF1-WFF2-CS15-CA1 (CS=ATx623)

Code: 6		





		

06CS1/32-1		, 

(BC0) A.(BTx642/BTXARG-1)-CSF1-WFF2-CS17-CA1 (CS=ATx623)

Code: 6		



		

		

06CS1/34-1		, 

(BC0) A.(BTx642/BTXARG-1)-CSF1-WFF2-CS19-CS1 (CS=ATx623)

Code: 6		



		

		

06CS1/35-1		, 

(BC0) A.(BTx642/BTXARG-1)-CSF1-WFF2-CS19-CS2 (CS=ATx623)

Code: 6		





		

06CS1/37-1		, 

(BC0) A.(BTx642/BTXARG-1)-CSF1-WFF2-CS1-CS1 (CS=ATx623)

Code: 6		



		

		

06CS1/38-1		, 

(BC0) A.(BTx642/BTXARG-1)-CSF1-WFF2-CS20-CS1 (CS=ATx623)

Code: 6		



		

		

06CS1/40-1		, 

(BC0) A.(BTx642/BTXARG-1)-CSF1-WFF2-CS23-CS2 (CS=ATx623)

Code: 6		





		

06CS1/41-1		, 

(BC0) A.(BTx642/BTXARG-1)-CSF1-WFF2-CS24-CA2 (CS=ATx623)

Code: 6		



		

		

06CS1/43-1		, 

(BC0) A.(BTx642/BTXARG-1)-CSF1-WFF2-CS25-CS2 (CS=ATx623)

Code: 6		



		

		

06CS1/44-1		, 

(BC0) A.(BTx642/BTXARG-1)-CSF1-WFF2-CS2-CS2 (CS=ATx623)

Code: 6		





		

06CS1/46-1		, 

(BC0) A.(BTx642/BTXARG-1)-CSF1-WFF2-CS3-CS2 (CS=ATx623)

Code: 6		



		

		

06CS1/47-1		, 

(BC0) A.(BTx642/BTXARG-1)-CSF1-WFF2-CS4-CS2 (CS=ATx623)

Code: 6		



		

		

06CS1/49-1		, 

(BC0) A.(BTx642/BTXARG-1)-CSF1-WFF2-CS5-CS2 (CS=ATx623)

Code: 6		











		

06CS1/50-1		, 

(BC0) A.(BTx642/BTXARG-1)-CSF1-WFF2-CS6-CS2 (CS=ATx623)

Code: 6		



		

		

06CS1/52-1		, 

(BC0) A.(BTx642/BTXARG-1)-CSF1-WFF2-CS9-CA1 (CS=ATx623)

Code: 6		



		

		

06CS1/53-1		, 

(BC0) A.(BTx642/BTXARG-1)-CSF1-WFF2-CS9-CS2 (CS=ATx623)

Code: 6		





		

06CS1/55-1		, 

(BC0) A.(BTx642/N103)-CSF1-WFF2-EC12-CS2 (CS=ATx623)

Code: 6		



		

		

06CS1/56-1		, 

(BC0) A.(BTx642/N103)-CSF1-WFF2-EC8-CS1 (CS=ATx623)

Code: 6		



		

		

06CS1/58-1		, 

(BC0) A.(BTx2752/ATLAS SORGO)-CSF1-WFF2-CA2-WF2 (CS=ATx623)

Code: 6		





		

06CS1/59-1		, 

(BC0) A.(BTx623(bmr)/RIO)-F1-WFF2-CS5-CS2 (CS=ATx623)

Code: 6		



		

		

06CS1/61-1		, 

(BC0) A.(BTx623(bmr)/RIO)-F1-WFF2-CS5-CS4 (CS=ATx623)

Code: 6		



		

		

06CS1/62-1		, 

(BC0) A.(BTx623(bmr)/RIO)-F1-WFF2-CS7-CA1 (CS=ATx623)

Code: 6		





		

06CS1/64-1		, 

(BC0) A.(BTx623(bmr)/RIO)-F1-WFF2-CS7-CS1 (CS=ATx623)

Code: 6		



		

		

06CS1/68-1		, 

(BC0) A.(BTx623(bmr)/RIO)-F1-WFF2-EC5-CA1 (CS=ATx623)

Code: 6		



		

		

06CS1/73-1		, 

(BC0) A.(BTx623/N108B)-WF1-CSF2-CA1-WF1 (CS=ATx623)

Code: 6		





		

06CS1/74-1		, 

(BC0) A.(BTx623/N108B)-WF1-CSF2-CA2-WF2 (CS=ATx623)

Code: 6		



		

		

06CS1/76-1		, 

(BC0) A.(BTx623/N108B)-WF1-CSF2-CA8-WF1 (CS=ATx623)

Code: 6		



		

		

06CS1/77-1		, 

(BC0) A.(BTx623/N110B)-WF1-CSF2-CA1-WF1 (CS=ATx623)

Code: 6		





		

06CS1/79-1		, 

(BC0) A.(BTx623/N110B)-WF1-CSF2-CA3-WF3 (CS=ATx623)

Code: 6		



		

		

06CS1/80-1		, 

(BC0) A.(BTx623/N110B)-WF1-CSF2-CA4-WF2 (CS=ATx623)

Code: 6		



		

		

06CS1/82-1		, 

(BC0) A.(BTx631/RIO)-F1-WFF2-CS22-CS1 (CS=ATx623)

Code: 6		





		

06CS1/83-1		, 

(BC0) A.(BTx631/RIO)-F1-WFF2-CS23-CA1 (CS=ATx623)

Code: 6		



		

		

06CS1/85-1		, 

(BC0) A.(BTx631/RIO)-F1-WFF2-EC2-CA2 (CS=ATx623)

Code: 6		



		

		

06CS1/88-1		, 

(BC0) A.(BTx631/RIO)-F1-WFF2-EC9-CA1 (CS=ATx623)

Code: 6		





		

06CS1/89-1		, 

(BC0) A.(BTx631/RIO)-WFF2-EC16-WF2-HW1 (CS=ATx623)

Code: 6		



		

		

06CS1/91-1		, 

(BC0) A.(BTx631/RIO)-WFF2-EC17-WF1-HW1 (CS=ATx623)

Code: 6		



		

		

06CS1/92-1		, 

(BC0) A.(BTx631/RIO)-WFF2-EC2-WF1-HW6 (CS=ATx623)

Code: 6		





		

06CS1/94-1		, 

(BC0) A.(BTx631/RIO)-WFF2-EC2-WF2-HW12 (CS=ATx623)

Code: 6		



		

		

06CS1/95-1		, 

(BC0) A.(BTx631/RIO)-WFF2-EC2-WF2-HW12 (CS=ATx623)

Code: 6		



		

		

06CS1/97-1		, 

(BC0) A.(BTx631/RIO)-WFF2-EC2-WF2-HW3 (CS=ATx623)

Code: 6		





		

06CS1/98-1		, 

(BC0) A.(BTx631/RIO)-WFF2-EC2-WF2-HW5 (CS=ATx623)

Code: 6		



		

		

06CS1/100-1		, 

(BC0) A.(BTx631/RIO)-WFF2-EC2-WF2-HW6 (CS=ATx623)

Code: 6		



		

		

06CS1/101-1		, 

(BC0) A.(BTx631/RIO)-WFF2-EC2-WF2-HW9 (CS=ATx623)

Code: 6		











		

06CS1/104-1		, 

(BC0) A.(BTx642/N110)-WFF2-EC16-WF3-HW1 (CS=ATx623)

Code: 6		



		

		

06CS1/106-1		, 

(BC0) A.(BTx642/N110)-WFF2-EC20-WF2-HW2 (CS=ATx623)

Code: 6		



		

		

06CS1/107-1		, 

(BC0) A.(N111/BTx629)-CSF1-WFF2-CS14-CS1 (CS=ATx623)

Code: 6		





		

06CS1/109-1		, 

(BC0) A.(N111/BTx629)-CSF1-WFF2-CS15-CA3 (CS=ATx623)

Code: 6		



		

		

06CS1/110-1		, 

(BC0) A.(N111/BTx629)-CSF1-WFF2-CS28-CA1 (CS=ATx623)

Code: 6		



		

		

06CS1/112-1		, 

(BC0) A.(N111/BTx629)-CSF1-WFF2-CS34-CA1 (CS=ATx623)

Code: 6		





		

06CS1/115-1		, 

(BC0) A.(N111/BTx629)-CSF1-WFF2-EC6-CA1 (CS=ATx623)

Code: 6		



		

		

06CS1/118-1		, 

(BC0) A.(RIO/BTx623)-F1-WFF2-CS2-CA2 (CS=ATx623)

Code: 6		



		

		

06CS1/119-1		, 

(BC0) A.(RIO/BTx623)-F1-WFF2-EC4-CA1 (CS=ATx623)

Code: 6		





		

06CS1/121-1		, 

(BC0) A.(BTx623(bmr)/(B9011*BTx631)-LB3)-WFF2-CS13-WF2-CS2-WF2-CA1 (CS=ATx623)

Code: 6		



		

		

06CS1/122-1		, 

(BC0) A.(BTx623(bmr)/(B9011*BTx631)-LB3)-WFF2-CS19-WF2-CS1-WF1-CA1 (CS=ATx623)

Code: 6		



		

		

06CS1/124-1		, 

(BC0) A.(BTx623(bmr)/(B9011*BTx631)-LB3)-WFF2-CS1-WF1-CS1-WF2-CA1 (CS=ATx623)

Code: 6		





		

06CS1/125-1		, 

(BC0) A.(BTx623(bmr)/BHF14)-WFF2-CS1-WF1-CS1-WF1-CA1 (CS=ATx623)

Code: 6		



		

		

06CS1/127-1		, 

(BC0) A.(BTx623(bmr)/BHF14)-WFF2-CS4-WF2-CS1-WF2-CA1 (CS=ATx623)

Code: 6		



		

		

06CS1/128-1		, 

(BC0) A.(BTx623(bmr)/BTx642)-WFF2-CS16-WF1-CS2-WF2-CA2 (CS=ATx623)

Code: 6		





		

06CS1/130-1		, 

(BC0) A.B.Tx2752 (CS=ATx623)

Code: 6		



		

		

06CS1/131-1		, 

(BC0) A.B.Tx2928 (CS=ATx623)

Code: 6		



		

		

06CS1/133-1		, 

(BC0) A.B.Tx642 (CS=ATx623)

Code: 6		





		

09CS2-1		R, p

(BTx642/BTx2752)-WFF2-CS3-CA2-CA1

Code: 6		



		

		

09CS2-2		R, p

(BTx642/BTx2752)-WFF2-CS3-CA2-CA1

Code: 2		



		

		

09CS2-3		R, p

(BTx642/BTx2752)-WFF2-CS3-CA2-CA1

Code: 2		





		

09CS3/2		W, T

A3Tx436/RTx437//(BTx642/BTx2752)-WFF2-CS3-CA2

Code: 4		



		

		

09CS3/4		W, T

A3Tx436/RTx437//(BTx642/BTx2752)-WFF2-CS3-CS2

Code: 4		



		

		

09CS4-1		R, p

(BTx642/BTx2752)-WFF2-CS3-CS2-CA1

Code: 6		





		

09CS4-2		R, p

(BTx642/BTx2752)-WFF2-CS3-CS2-CA1

Code: 0		



		

		

09CS4-3		R, p

(BTx642/BTx2752)-WFF2-CS3-CS2-CA1

Code: 0		



		

		

09CS4-4		R, p

(BTx642/BTx2752)-WFF2-CS3-CS2-CA1

Code: 0		





		

09CS5-1		R, P

(BTx642/BTx2752)-WFF2-CS6-CS2-CA1

Code: 6		



		

		

09CS5-2		R, P

(BTx642/BTx2752)-WFF2-CS6-CS2-CA1

Code: 0		



		

		

09CS5-3		R, P

(BTx642/BTx2752)-WFF2-CS6-CS2-CA1

Code: 2		











		

09CS6/5		W, T

A3Tx436/RTx437//(BTx642/BTx2752)-WFF2-CS6-CS2

Code: 4		



		

		

09CS6/7		W, T

A3Tx436/RTx437//(BTx642/BTx2752)-WFF2-CS8-CS1

Code: 4		



		

		

09CS8-1		RY, P

(BTx642/BTx623)-WFF2-CS10-CS2-CA2

Code: 6		





		

09CS8-2		RY, P

(BTx642/BTx623)-WFF2-CS10-CS2-CA2

Code: 0		



		

		

09CS8-3		RY, P

(BTx642/BTx623)-WFF2-CS10-CS2-CA2

Code: 2		



		

		

09CS9/8		W, T

A3Tx436/RTx437//(BTx642/BTx623)-WFF2-CS10-CS2

Code: 4		





		

09CS9/10		W, T

A3Tx436/RTx437//(BTx642/BTx623)-WFF2-CS11-CA1

Code: 4		



		

		

09CS10-2		Y, P

(BTx642/BTx623)-WFF2-CS11-CA1-CA1

Code: 2		



		

		

09CS10-3		Y, P

(BTx642/BTx623)-WFF2-CS11-CA1-CA1

Code: 2		





		

09CS11-1		Y, P

(BTx642/BTx623)-WFF2-CS11-CA2-CA1

Code: 6		



		

		

09CS11-2		Y, P

(BTx642/BTx623)-WFF2-CS11-CA2-CA1

Code: 0		



		

		

09CS11-3		Y, P

(BTx642/BTx623)-WFF2-CS11-CA2-CA1

Code: 0		





		

09CS12/11		W, T

A3Tx436/RTx437//(BTx642/BTx623)-WFF2-CS11-CA2

Code: 4		



		

		

09CS12/13		W, T

A3Tx436/RTx437//(BTx642/BTx623)-WFF2-CS13-CS1

Code: 4		



		

		

09CS13-1		YW, P

(BTx642/BTx623)-WFF2-CS13-CS1-CA1

Code: 6		





		

09CS13-2		YW, P

(BTx642/BTx623)-WFF2-CS13-CS1-CA1

Code: 0		



		

		

09CS13-3		YW, P

(BTx642/BTx623)-WFF2-CS13-CS1-CA1

Code: 0		



		

		

09CS13-4		YW, P

(BTx642/BTx623)-WFF2-CS13-CS1-CA1

Code: 0		





		

09CS14-2		R, P

(BTx642/BTx623)-WFF2-CS3-CA2-CA1

Code: 2		



		

		

09CS14-3		R, P

(BTx642/BTx623)-WFF2-CS3-CA2-CA1

Code: 2		



		

		

09CS15/14		W, T

A3Tx436/RTx437//(BTx642/BTx623)-WFF2-CS3-CA2

Code: 4		





		

09CS15/16		W, T

A3Tx436/RTx437//(BTx642/BTx623)-WFF2-CS3-CS1

Code: 4		



		

		

09CS16-1		RW, P

(BTx642/BTx623)-WFF2-CS3-CS1-CA1

Code: 2		



		

		

09CS16-2		RW, P

(BTx642/BTx623)-WFF2-CS3-CS1-CA1

Code: 2		





		

09CS17-1		R, p

(BTx642/BTx623)-WFF2-CS3-CS2-CA1

Code: 6		



		

		

09CS17-2		R, p

(BTx642/BTx623)-WFF2-CS3-CS2-CA1

Code: 0		



		

		

09CS17-3		R, p

(BTx642/BTx623)-WFF2-CS3-CS2-CA1

Code: 0		





		

09CS18/17		W, T

A3Tx436/RTx437//(BTx642/BTx623)-WFF2-CS3-CS2

Code: 4		



		

		

09CS18/19		W, T

A3Tx436/RTx437//(BTx642/BTx623)-WFF2-CS4-CS2

Code: 4		



		

		

09CS19-1		RY, P

(BTx642/BTx623)-WFF2-CS4-CS2-CA1

Code: 6		











		

09CS19-2		RY, P

(BTx642/BTx623)-WFF2-CS4-CS2-CA1

Code: 0		



		

		

09CS19-3		RY, P

(BTx642/BTx623)-WFF2-CS4-CS2-CA1

Code: 0		



		

		

09CS20-1		RY, p

(BTx642/BTx623)-WFF2-CS9-CS1-CA1

Code: 6		





		

09CS20-2		RY, p

(BTx642/BTx623)-WFF2-CS9-CS1-CA1

Code: 0		



		

		

09CS20-3		RY, p

(BTx642/BTx623)-WFF2-CS9-CS1-CA1

Code: 0		



		

		

09CS21/20		W, T

A3Tx436/RTx437//(BTx642/BTx623)-WFF2-CS9-CS1

Code: 4		





		

09CS21/22		W, T

A3Tx436/RTx437//(BTx642/BTx623)-WFF2-CS9-CS2

Code: 4		



		

		

09CS22-1		RY, p

(BTx642/BTx623)-WFF2-CS9-CS2-CA1

Code: 6		



		

		

09CS22-2		RY, p

(BTx642/BTx623)-WFF2-CS9-CS2-CA1

Code: 0		





		

09CS22-3		RY, p

(BTx642/BTx623)-WFF2-CS9-CS2-CA1

Code: 2		



		

		

09CS23-1		W, T

(BTx642/BTXARG-1)-WFF2-CS10-CA2-CA1

Code: 6		



		

		

09CS23-2		W, T

(BTx642/BTXARG-1)-WFF2-CS10-CA2-CA1

Code: 0		





		

09CS23-3		W, T

(BTx642/BTXARG-1)-WFF2-CS10-CA2-CA1

Code: 0		



		

		

09CS24/23		W, T

A3Tx436/RTx437//(BTx642/BTXARG-1)-WFF2-CS10-CA2

Code: 4		



		

		

09CS24/25		W, T

A3Tx436/RTx437//(BTx642/BTXARG-1)-WFF2-CS10-CS2

Code: 4		





		

09CS25-1		W, T

(BTx642/BTXARG-1)-WFF2-CS10-CS2-CA1

Code: 6		



		

		

09CS25-2		W, T

(BTx642/BTXARG-1)-WFF2-CS10-CS2-CA1

Code: 0		



		

		

09CS25-3		W, T

(BTx642/BTXARG-1)-WFF2-CS10-CS2-CA1

Code: 0		





		

09CS25-4		W, T

(BTx642/BTXARG-1)-WFF2-CS10-CS2-CA1

Code: 0		



		

		

09CS26-1		W, T

(BTx642/BTXARG-1)-WFF2-CS11-CS2-CA1

Code: 6		



		

		

09CS26-2		W, T

(BTx642/BTXARG-1)-WFF2-CS11-CS2-CA1

Code: 0		





		

09CS26-3		W, T

(BTx642/BTXARG-1)-WFF2-CS11-CS2-CA1

Code: 0		



		

		

09CS26-4		W, T

(BTx642/BTXARG-1)-WFF2-CS11-CS2-CA1

Code: 0		



		

		

09CS27/26		W, T

A3Tx436/RTx437//(BTx642/BTXARG-1)-WFF2-CS11-CS2

Code: 4		





		

09CS27/28		W, T

A3Tx436/RTx437//(BTx642/BTXARG-1)-WFF2-CS13-CS1

Code: 4		



		

		

09CS28-1		Y, T

(BTx642/BTXARG-1)-WFF2-CS13-CS1-CA1

Code: 6		



		

		

09CS28-2		Y, T

(BTx642/BTXARG-1)-WFF2-CS13-CS1-CA1

Code: 0		





		

09CS28-3		Y, T

(BTx642/BTXARG-1)-WFF2-CS13-CS1-CA1

Code: 0		



		

		

09CS28-4		Y, T

(BTx642/BTXARG-1)-WFF2-CS13-CS1-CA1

Code: 0		



		

		

09CS29-1		W, T

(BTx642/BTXARG-1)-WFF2-CS14-CS2-CA1

Code: 6		











		

09CS29-2		W, T

(BTx642/BTXARG-1)-WFF2-CS14-CS2-CA1

Code: 0		



		

		

09CS29-3		W, T

(BTx642/BTXARG-1)-WFF2-CS14-CS2-CA1

Code: 0		



		

		

09CS30/29		W, T

A3Tx436/RTx437//(BTx642/BTXARG-1)-WFF2-CS14-CS2

Code: 4		





		

09CS30/31		W, T

A3Tx436/RTx437//(BTx642/BTXARG-1)-WFF2-CS15-CA1

Code: 4		



		

		

09CS31-1		R, T

(BTx642/BTXARG-1)-WFF2-CS15-CA1-CA1

Code: 6		



		

		

09CS31-2		R, T

(BTx642/BTXARG-1)-WFF2-CS15-CA1-CA1

Code: 2		





		

09CS31-3		R, T

(BTx642/BTXARG-1)-WFF2-CS15-CA1-CA1

Code: 2		



		

		

09CS32-2		RY, T

(BTx642/BTXARG-1)-WFF2-CS17-CA1-CA1

Code: 2		



		

		

09CS32-3		RY, T

(BTx642/BTXARG-1)-WFF2-CS17-CA1-CA1

Code: 2		





		

09CS33/32		W, T

A3Tx436/RTx437//(BTx642/BTXARG-1)-WFF2-CS17-CA1

Code: 4		



		

		

09CS33/34		W, T

A3Tx436/RTx437//(BTx642/BTXARG-1)-WFF2-CS19-CS1

Code: 4		



		

		

09CS34-1		RW, T

(BTx642/BTXARG-1)-WFF2-CS19-CS1-CA1

Code: 6		





		

09CS34-2		RW, T

(BTx642/BTXARG-1)-WFF2-CS19-CS1-CA1

Code: 0		



		

		

09CS34-3		RW, T

(BTx642/BTXARG-1)-WFF2-CS19-CS1-CA1

Code: 0		



		

		

09CS35-1		W, T

(BTx642/BTXARG-1)-WFF2-CS19-CS2-CA1

Code: 6		





		

09CS35-2		W, T

(BTx642/BTXARG-1)-WFF2-CS19-CS2-CA1

Code: 0		



		

		

09CS35-3		W, T

(BTx642/BTXARG-1)-WFF2-CS19-CS2-CA1

Code: 2		



		

		

09CS36/35		W, T

A3Tx436/RTx437//(BTx642/BTXARG-1)-WFF2-CS19-CS2

Code: 4		





		

09CS36/37		W, T

A3Tx436/RTx437//(BTx642/BTXARG-1)-WFF2-CS1-CS1

Code: 4		



		

		

09CS37-1		R, T

(BTx642/BTXARG-1)-WFF2-CS1-CS1-CA1

Code: 6		



		

		

09CS37-2		R, T

(BTx642/BTXARG-1)-WFF2-CS1-CS1-CA1

Code: 0		





		

09CS37-3		R, T

(BTx642/BTXARG-1)-WFF2-CS1-CS1-CA1

Code: 0		



		

		

09CS37-4		R, T

(BTx642/BTXARG-1)-WFF2-CS1-CS1-CA1

Code: 0		



		

		

09CS38-1		Y, T

(BTx642/BTXARG-1)-WFF2-CS20-CS1-CA1

Code: 6		





		

09CS38-2		Y, T

(BTx642/BTXARG-1)-WFF2-CS20-CS1-CA1

Code: 0		



		

		

09CS38-3		Y, T

(BTx642/BTXARG-1)-WFF2-CS20-CS1-CA1

Code: 2		



		

		

09CS39/38		W, T

A3Tx436/RTx437//(BTx642/BTXARG-1)-WFF2-CS20-CS1

Code: 4		





		

09CS39/40		W, T

A3Tx436/RTx437//(BTx642/BTXARG-1)-WFF2-CS23-CS2

Code: 4		



		

		

09CS40-2		W, T

(BTx642/BTXARG-1)-WFF2-CS23-CS2-CA1

Code: 0		



		

		

09CS40-3		W, T

(BTx642/BTXARG-1)-WFF2-CS23-CS2-CA1

Code: 0		











		

09CS40-4		W, T

(BTx642/BTXARG-1)-WFF2-CS23-CS2-CA1

Code: 0		



		

		

09CS41-2		RW, T

(BTx642/BTXARG-1)-WFF2-CS24-CA2-CA1

Code: 2		



		

		

09CS41-3		RW, T

(BTx642/BTXARG-1)-WFF2-CS24-CA2-CA1

Code: 2		





		

09CS42/41		W, T

A3Tx436/RTx437//(BTx642/BTXARG-1)-WFF2-CS24-CA2

Code: 4		



		

		

09CS42/43		W, T

A3Tx436/RTx437//(BTx642/BTXARG-1)-WFF2-CS25-CS2

Code: 4		



		

		

09CS43-1		YW, T

(BTx642/BTXARG-1)-WFF2-CS25-CS2-CA1

Code: 6		





		

09CS43-2		YW, T

(BTx642/BTXARG-1)-WFF2-CS25-CS2-CA1

Code: 0		



		

		

09CS43-3		YW, T

(BTx642/BTXARG-1)-WFF2-CS25-CS2-CA1

Code: 2		



		

		

09CS44-1		RW, T

(BTx642/BTXARG-1)-WFF2-CS2-CS2-CA1

Code: 6		





		

09CS44-2		RW, T

(BTx642/BTXARG-1)-WFF2-CS2-CS2-CA1

Code: 0		



		

		

09CS44-3		RW, T

(BTx642/BTXARG-1)-WFF2-CS2-CS2-CA1

Code: 0		



		

		

09CS45/44		W, T

A3Tx436/RTx437//(BTx642/BTXARG-1)-WFF2-CS2-CS2

Code: 4		





		

09CS45/46		W, T

A3Tx436/RTx437//(BTx642/BTXARG-1)-WFF2-CS3-CS2

Code: 4		



		

		

09CS46-1		RY, T

(BTx642/BTXARG-1)-WFF2-CS3-CS2-CA1

Code: 6		



		

		

09CS46-2		RY, T

(BTx642/BTXARG-1)-WFF2-CS3-CS2-CA1

Code: 2		





		

09CS47-2		R, T

(BTx642/BTXARG-1)-WFF2-CS4-CS2-CA1

Code: 0		



		

		

09CS47-3		R, T

(BTx642/BTXARG-1)-WFF2-CS4-CS2-CA1

Code: 2		



		

		

09CS47-4		R, T

(BTx642/BTXARG-1)-WFF2-CS4-CS2-CA1

Code: 2		





		

09CS48/47		W, T

A3Tx436/RTx437//(BTx642/BTXARG-1)-WFF2-CS4-CS2

Code: 4		



		

		

09CS48/49		W, T

A3Tx436/RTx437//(BTx642/BTXARG-1)-WFF2-CS5-CS2

Code: 4		



		

		

09CS49-2		RW, T

(BTx642/BTXARG-1)-WFF2-CS5-CS2-CA1

Code: 0		





		

09CS49-3		RW, T

(BTx642/BTXARG-1)-WFF2-CS5-CS2-CA1

Code: 2		



		

		

09CS50-1		Y, T

(BTx642/BTXARG-1)-WFF2-CS6-CS2-CA1

Code: 6		



		

		

09CS50-2		Y, T

(BTx642/BTXARG-1)-WFF2-CS6-CS2-CA1

Code: 2		





		

09CS50-3		Y, T

(BTx642/BTXARG-1)-WFF2-CS6-CS2-CA1

Code: 2		



		

		

09CS51/50		W, T

A3Tx436/RTx437//(BTx642/BTXARG-1)-WFF2-CS6-CS2

Code: 4		



		

		

09CS51/52		W, T

A3Tx436/RTx437//(BTx642/BTXARG-1)-WFF2-CS9-CA1

Code: 4		





		

09CS52-2		R, T

(BTx642/BTXARG-1)-WFF2-CS9-CA1-CA1

Code: 0		



		

		

09CS52-3		R, T

(BTx642/BTXARG-1)-WFF2-CS9-CA1-CA1

Code: 2		



		

		

09CS53-1		W, T

(BTx642/BTXARG-1)-WFF2-CS9-CS2-CA1

Code: 6		











		

09CS53-2		W, T

(BTx642/BTXARG-1)-WFF2-CS9-CS2-CA1

Code: 0		



		

		

09CS53-3		W, T

(BTx642/BTXARG-1)-WFF2-CS9-CS2-CA1

Code: 0		



		

		

09CS53-4		W, T

(BTx642/BTXARG-1)-WFF2-CS9-CS2-CA1

Code: 0		





		

09CS54/53		W, T

A3Tx436/RTx437//(BTx642/BTXARG-1)-WFF2-CS9-CS2

Code: 4		



		

		

09CS56-2		W, P

(BTx642/N103)-WFF2-EC8-CS1-CS1

Code: 0		



		

		

09CS56-3		W, P

(BTx642/N103)-WFF2-EC8-CS1-CS1

Code: 0		





		

09CS56-4		W, P

(BTx642/N103)-WFF2-EC8-CS1-CS1

Code: 0		



		

		

09CS57/56		W, T

A3Tx436/RTx437//(BTx642/N103)-WFF2-EC8-CS1

Code: 4		



		

		

09CS57/58		W, T

A3Tx436/RTx437//(BTx2752/ATLAS SORGO)-WFF2-CA2-WF2

Code: 4		





		

09CS58-2		Rw, P

(BTx2752/ATLAS SORGO)-WFF2-CA2-WF2-CS1

Code: 0		



		

		

09CS58-3		Rw, P

(BTx2752/ATLAS SORGO)-WFF2-CA2-WF2-CS1

Code: 0		



		

		

09CS58-4		Rw, P

(BTx2752/ATLAS SORGO)-WFF2-CA2-WF2-CS1

Code: 0		





		

09CS59-1		R, P

(BTx623(bmr)/RIO)-WFF2-CS5-CS2-CS1

Code: 6		



		

		

09CS59-2		R, P

(BTx623(bmr)/RIO)-WFF2-CS5-CS2-CS1

Code: 0		



		

		

09CS59-3		R, P

(BTx623(bmr)/RIO)-WFF2-CS5-CS2-CS1

Code: 0		





		

09CS59-4		R, P

(BTx623(bmr)/RIO)-WFF2-CS5-CS2-CS1

Code: 0		



		

		

09CS60/59		W, T

A3Tx436/RTx437//(BTx623(bmr)/RIO)-WFF2-CS5-CS2

Code: 4		



		

		

09CS60/61		W, T

A3Tx436/RTx437//(BTx623(bmr)/RIO)-WFF2-CS5-CS4

Code: 4		





		

09CS61-1		W, P

(BTx623(bmr)/RIO)-WFF2-CS5-CS4-CS1

Code: 6		



		

		

09CS61-2		W, P

(BTx623(bmr)/RIO)-WFF2-CS5-CS4-CS1

Code: 0		



		

		

09CS61-3		W, P

(BTx623(bmr)/RIO)-WFF2-CS5-CS4-CS1

Code: 0		





		

09CS62-2		W, P

(BTx623(bmr)/RIO)-WFF2-CS7-CA1-CS1

Code: 0		



		

		

09CS62-3		W, P

(BTx623(bmr)/RIO)-WFF2-CS7-CA1-CS1

Code: 0		



		

		

09CS63/62		W, T

A3Tx436/RTx437//(BTx623(bmr)/RIO)-WFF2-CS7-CA1

Code: 4		





		

09CS63/64		W, T

A3Tx436/RTx437//(BTx623(bmr)/RIO)-WFF2-CS7-CS1

Code: 4		



		

		

09CS64-2		w, P

(BTx623(bmr)/RIO)-WFF2-CS7-CS1-CS1

Code: 0		



		

		

09CS64-3		w, P

(BTx623(bmr)/RIO)-WFF2-CS7-CS1-CS1

Code: 0		





		

09CS64-4		w, P

(BTx623(bmr)/RIO)-WFF2-CS7-CS1-CS1

Code: 0		



		

		

09CS65-2		W, P

(BTx623(bmr)/RIO)-WFF2-EC13-CS2-CS1

Code: 0		



		

		

09CS65-3		W, P

(BTx623(bmr)/RIO)-WFF2-EC13-CS2-CS1

Code: 0		











		

09CS65-4		W, P

(BTx623(bmr)/RIO)-WFF2-EC13-CS2-CS1

Code: 0		



		

		

09CS67-2		W, P

(BTx623(bmr)/RIO)-WFF2-EC27-CS1-CS1

Code: 0		



		

		

09CS67-3		W, P

(BTx623(bmr)/RIO)-WFF2-EC27-CS1-CS1

Code: 0		





		

09CS68-1		W, P

(BTx623(bmr)/RIO)-WFF2-EC5-CA1-CS1

Code: 6		



		

		

09CS68-2		W, P

(BTx623(bmr)/RIO)-WFF2-EC5-CA1-CS1

Code: 0		



		

		

09CS69/68		W, T

A3Tx436/RTx437//(BTx623(bmr)/RIO)-WFF2-EC5-CA1

Code: 4		





		

09CS71-2		W, P

(BTx623/N108B)-WF1-CSF2-CA11-WF1-CS1

Code: 0		



		

		

09CS71-3		W, P

(BTx623/N108B)-WF1-CSF2-CA11-WF1-CS1

Code: 0		



		

		

09CS71-4		W, P

(BTx623/N108B)-WF1-CSF2-CA11-WF1-CS1

Code: 0		





		

09CS71-5		W, P

(BTx623/N108B)-WF1-CSF2-CA11-WF1-CS1

Code: 0		



		

		

09CS72/71		W, T

A3Tx436/RTx437//(BTx623/N108B)-WF1-CSF2-CA11-WF1

Code: 4		



		

		

09CS72/73		W, T

A3Tx436/RTx437//(BTx623/N108B)-WF1-CSF2-CA1-WF1

Code: 4		





		

09CS73-2		W, T

(BTx623/N108B)-WF1-CSF2-CA1-WF1-CS1

Code: 0		



		

		

09CS73-3		W, T

(BTx623/N108B)-WF1-CSF2-CA1-WF1-CS1

Code: 0		



		

		

09CS75/74		W, T

A3Tx436/RTx437//(BTx623/N108B)-WF1-CSF2-CA2-WF2

Code: 4		





		

09CS75/76		W, T

A3Tx436/RTx437//(BTx623/N108B)-WF1-CSF2-CA8-WF1

Code: 4		



		

		

09CS76-2		W, P

(BTx623/N108B)-WF1-CSF2-CA8-WF1-CS1

Code: 0		



		

		

09CS76-3		W, P

(BTx623/N108B)-WF1-CSF2-CA8-WF1-CS1

Code: 0		





		

09CS76-4		W, P

(BTx623/N108B)-WF1-CSF2-CA8-WF1-CS1

Code: 0		



		

		

09CS77-1		Bn, P

(BTx623/N110B)-WF1-CSF2-CA1-WF1-CS1

Code: 6		



		

		

09CS77-2		Bn, P

(BTx623/N110B)-WF1-CSF2-CA1-WF1-CS1

Code: 0		





		

09CS77-3		Bn, P

(BTx623/N110B)-WF1-CSF2-CA1-WF1-CS1

Code: 0		



		

		

09CS77-4		Bn, P

(BTx623/N110B)-WF1-CSF2-CA1-WF1-CS1

Code: 0		



		

		

09CS78/77		W, T

A3Tx436/RTx437//(BTx623/N110B)-WF1-CSF2-CA1-WF1

Code: 4		





		

09CS80-2		W, P

(BTx623/N110B)-WF1-CSF2-CA4-WF2-CS1

Code: 0		



		

		

09CS80-3		W, P

(BTx623/N110B)-WF1-CSF2-CA4-WF2-CS1

Code: 0		



		

		

09CS80-4		W, P

(BTx623/N110B)-WF1-CSF2-CA4-WF2-CS1

Code: 0		





		

09CS81/80		W, T

A3Tx436/RTx437//(BTx623/N110B)-WF1-CSF2-CA4-WF2

Code: 4		



		

		

09CS81/82		W, T

A3Tx436/RTx437//(BTx631/RIO)-WFF2-CS22-CS1

Code: 4		



		

		

09CS82-1		w, t

(BTx631/RIO)-WFF2-CS22-CS1-CS1

Code: 6		











		

09CS82-2		w, t

(BTx631/RIO)-WFF2-CS22-CS1-CS1

Code: 0		



		

		

09CS82-3		w, t

(BTx631/RIO)-WFF2-CS22-CS1-CS1

Code: 0		



		

		

09CS84/85		W, T

A3Tx436/RTx437//(BTx631/RIO)-WFF2-EC2-CA2

Code: 4		





		

09CS85-1		W, T

(BTx631/RIO)-WFF2-EC2-CA2-CS1

Code: 6		



		

		

09CS87/88		W, T

A3Tx436/RTx437//(BTx631/RIO)-WFF2-EC9-CA1

Code: 4		



		

		

09CS88-2		W, TP

(BTx631/RIO)-WFF2-EC9-CA1-CS1

Code: 0		





		

09CS88-3		W, TP

(BTx631/RIO)-WFF2-EC9-CA1-CS1

Code: 0		



		

		

09CS88-4		W, TP

(BTx631/RIO)-WFF2-EC9-CA1-CS1

Code: 0		



		

		

09CS89-1		W, T

(BTx631/RIO)-WFF2-EC16-WF2-HW1-CS1

Code: 6		





		

09CS89-2		W, T

(BTx631/RIO)-WFF2-EC16-WF2-HW1-CS1

Code: 0		



		

		

09CS89-3		W, T

(BTx631/RIO)-WFF2-EC16-WF2-HW1-CS1

Code: 0		



		

		

09CS89-4		W, T

(BTx631/RIO)-WFF2-EC16-WF2-HW1-CS1

Code: 0		





		

09CS90/89		W, T

A3Tx436/RTx437//(BTx631/RIO)-WFF2-EC16-WF2-HW1

Code: 4		



		

		

09CS90/91		W, T

A3Tx436/RTx437//(BTx631/RIO)-WFF2-EC17-WF1-HW1

Code: 4		



		

		

09CS91-1		W, T

(BTx631/RIO)-WFF2-EC17-WF1-HW1-CS1

Code: 6		





		

09CS91-2		W, T

(BTx631/RIO)-WFF2-EC17-WF1-HW1-CS1

Code: 0		



		

		

09CS91-3		W, T

(BTx631/RIO)-WFF2-EC17-WF1-HW1-CS1

Code: 0		



		

		

09CS91-4		W, T

(BTx631/RIO)-WFF2-EC17-WF1-HW1-CS1

Code: 0		





		

09CS92-1		W, T

(BTx631/RIO)-WFF2-EC2-WF1-HW6-CS1

Code: 6		



		

		

09CS92-2		W, T

(BTx631/RIO)-WFF2-EC2-WF1-HW6-CS1

Code: 0		



		

		

09CS92-3		W, T

(BTx631/RIO)-WFF2-EC2-WF1-HW6-CS1

Code: 0		





		

09CS92-4		W, T

(BTx631/RIO)-WFF2-EC2-WF1-HW6-CS1

Code: 0		



		

		

09CS93/92		W, T

A3Tx436/RTx437//(BTx631/RIO)-WFF2-EC2-WF1-HW6

Code: 4		



		

		

09CS93/94		W, T

A3Tx436/RTx437//(BTx631/RIO)-WFF2-EC2-WF2-HW12

Code: 4		





		

09CS94-1		W, P

(BTx631/RIO)-WFF2-EC2-WF2-HW12-CS3

Code: 6		



		

		

09CS94-2		W, P

(BTx631/RIO)-WFF2-EC2-WF2-HW12-CS3

Code: 0		



		

		

09CS94-3		W, P

(BTx631/RIO)-WFF2-EC2-WF2-HW12-CS3

Code: 0		





		

09CS94-4		W, P

(BTx631/RIO)-WFF2-EC2-WF2-HW12-CS3

Code: 0		



		

		

09CS96/95		W, T

A3Tx436/RTx437//(BTx631/RIO)-WFF2-EC2-WF2-HW12

Code: 4		



		

		

09CS96/97		W, T

A3Tx436/RTx437//(BTx631/RIO)-WFF2-EC2-WF2-HW3

Code: 4		











		

09CS98-1		W, TP

(BTx631/RIO)-WFF2-EC2-WF2-HW5-CS1

Code: 6		



		

		

09CS99/98		W, T

A3Tx436/RTx437//(BTx631/RIO)-WFF2-EC2-WF2-HW5

Code: 4		



		

		

09CS99/100		W, T

A3Tx436/RTx437//(BTx631/RIO)-WFF2-EC2-WF2-HW6

Code: 4		





		

09CS100-1		W, T

(BTx631/RIO)-WFF2-EC2-WF2-HW6-CS3

Code: 6		



		

		

09CS100-2		W, T

(BTx631/RIO)-WFF2-EC2-WF2-HW6-CS3

Code: 0		



		

		

09CS100-3		W, T

(BTx631/RIO)-WFF2-EC2-WF2-HW6-CS3

Code: 0		





		

09CS101-1		W, P

(BTx631/RIO)-WFF2-EC2-WF2-HW9-CS1

Code: 6		



		

		

09CS101-2		W, P

(BTx631/RIO)-WFF2-EC2-WF2-HW9-CS1

Code: 0		



		

		

09CS101-3		W, P

(BTx631/RIO)-WFF2-EC2-WF2-HW9-CS1

Code: 0		





		

09CS101-4		W, P

(BTx631/RIO)-WFF2-EC2-WF2-HW9-CS1

Code: 0		



		

		

09CS102/101		W, T

A3Tx436/RTx437//(BTx631/RIO)-WFF2-EC2-WF2-HW9

Code: 4		



		

		

09CS104-1		LY, P

(BTx642/N110)-WFF2-EC16-WF3-HW1-CS1

Code: 6		





		

09CS104-2		LY, P

(BTx642/N110)-WFF2-EC16-WF3-HW1-CS1

Code: 0		



		

		

09CS104-3		LY, P

(BTx642/N110)-WFF2-EC16-WF3-HW1-CS1

Code: 0		



		

		

09CS105/104		W, T

A3Tx436/RTx437//(BTx642/N110)-WFF2-EC16-WF3-HW1

Code: 4		





		

09CS105/106		W, T

A3Tx436/RTx437//(BTx642/N110)-WFF2-EC20-WF2-HW2

Code: 4		



		

		

09CS106-1		R, P

(BTx642/N110)-WFF2-EC20-WF2-HW2-CS1

Code: 6		



		

		

09CS106-2		R, P

(BTx642/N110)-WFF2-EC20-WF2-HW2-CS1

Code: 0		





		

09CS106-3		R, P

(BTx642/N110)-WFF2-EC20-WF2-HW2-CS1

Code: 0		



		

		

09CS107-1		Bn, p

(N111/BTx629)-WFF2-CS14-CS1-CS1

Code: 6		



		

		

09CS107-2		Bn, p

(N111/BTx629)-WFF2-CS14-CS1-CS1

Code: 0		





		

09CS107-3		Bn, p

(N111/BTx629)-WFF2-CS14-CS1-CS1

Code: 0		



		

		

09CS107-4		Bn, p

(N111/BTx629)-WFF2-CS14-CS1-CS1

Code: 0		



		

		

09CS108/107		W, T

A3Tx436/RTx437//(N111/BTx629)-WFF2-CS14-CS1

Code: 4		





		

09CS108/109		W, T

A3Tx436/RTx437//(N111/BTx629)-WFF2-CS15-CA3

Code: 4		



		

		

09CS109-1		W, P

(N111/BTx629)-WFF2-CS15-CA3-CS1

Code: 6		



		

		

09CS109-2		W, P

(N111/BTx629)-WFF2-CS15-CA3-CS1

Code: 0		





		

09CS109-3		W, P

(N111/BTx629)-WFF2-CS15-CA3-CS1

Code: 0		



		

		

09CS109-4		W, P

(N111/BTx629)-WFF2-CS15-CA3-CS1

Code: 0		



		

		

09CS110-1		W, P

(N111/BTx629)-WFF2-CS28-CA1-CS1

Code: 6		











		

09CS110-2		W, P

(N111/BTx629)-WFF2-CS28-CA1-CS1

Code: 0		



		

		

09CS110-3		W, P

(N111/BTx629)-WFF2-CS28-CA1-CS1

Code: 2		



		

		

09CS111/110		W, T

A3Tx436/RTx437//(N111/BTx629)-WFF2-CS28-CA1

Code: 4		





		

09CS111/112		W, T

A3Tx436/RTx437//(N111/BTx629)-WFF2-CS34-CA1

Code: 4		



		

		

09CS112-1		W, P

(N111/BTx629)-WFF2-CS34-CA1-CS1

Code: 6		



		

		

09CS112-2		W, P

(N111/BTx629)-WFF2-CS34-CA1-CS1

Code: 0		





		

09CS112-3		W, P

(N111/BTx629)-WFF2-CS34-CA1-CS1

Code: 0		



		

		

09CS112-4		W, P

(N111/BTx629)-WFF2-CS34-CA1-CS1

Code: 0		



		

		

09CS114/115		W, T

A3Tx436/RTx437//(N111/BTx629)-WFF2-EC6-CA1

Code: 4		





		

09CS115-1		W, P

(N111/BTx629)-WFF2-EC6-CA1-CS1

Code: 6		



		

		

09CS115-2		W, P

(N111/BTx629)-WFF2-EC6-CA1-CS1

Code: 0		



		

		

09CS115-3		W, P

(N111/BTx629)-WFF2-EC6-CA1-CS1

Code: 2		





		

09CS117/118		W, T

A3Tx436/RTx437//(RIO/BTx623)-WFF2-CS2-CA2

Code: 4		



		

		

09CS118-1		W, P

(RIO/BTx623)-WFF2-CS2-CA2-CS1

Code: 6		



		

		

09CS118-2		W, P

(RIO/BTx623)-WFF2-CS2-CA2-CS1

Code: 0		





		

09CS118-3		W, P

(RIO/BTx623)-WFF2-CS2-CA2-CS1

Code: 0		



		

		

09CS118-4		W, P

(RIO/BTx623)-WFF2-CS2-CA2-CS1

Code: 0		



		

		

09CS119-1		Wuc, P

(RIO/BTx623)-WFF2-EC4-CA1-CS1

Code: 6		





		

09CS119-2		Wuc, P

(RIO/BTx623)-WFF2-EC4-CA1-CS1

Code: 0		



		

		

09CS119-3		Wuc, P

(RIO/BTx623)-WFF2-EC4-CA1-CS1

Code: 0		



		

		

09CS120/119		W, T

A3Tx436/RTx437//(RIO/BTx623)-WFF2-EC4-CA1

Code: 4		





		

09CS120/121		W, T

A3Tx436/RTx437//(BTx623(bmr)/(B9011*BTx631)-LB3)-WFF2-CS13-WF2-CS2-WF2-CA1

Code: 4		



		

		

09CS121-1		R, T

(BTx623(bmr)/(B9011*BTx631)-LB3)-WFF2-CS13-WF2-CS2-WF2-CA1-CS1

Code: 6		



		

		

09CS121-2		R, T

(BTx623(bmr)/(B9011*BTx631)-LB3)-WFF2-CS13-WF2-CS2-WF2-CA1-CS1

Code: 0		





		

09CS121-3		R, T

(BTx623(bmr)/(B9011*BTx631)-LB3)-WFF2-CS13-WF2-CS2-WF2-CA1-CS1

Code: 2		



		

		

09CS122-1		W, T

(BTx623(bmr)/(B9011*BTx631)-LB3)-WFF2-CS19-WF2-CS1-WF1-CA1-CS1

Code: 6		



		

		

09CS122-2		W, T

(BTx623(bmr)/(B9011*BTx631)-LB3)-WFF2-CS19-WF2-CS1-WF1-CA1-CS1

Code: 0		





		

09CS122-3		W, T

(BTx623(bmr)/(B9011*BTx631)-LB3)-WFF2-CS19-WF2-CS1-WF1-CA1-CS1

Code: 0		



		

		

09CS122-4		W, T

(BTx623(bmr)/(B9011*BTx631)-LB3)-WFF2-CS19-WF2-CS1-WF1-CA1-CS1

Code: 0		



		

		

09CS123/122		W, T

A3Tx436/RTx437//(BTx623(bmr)/(B9011*BTx631)-LB3)-WFF2-CS19-WF2-CS1-WF1-CA1

Code: 4		











		

09CS123/124		W, T

A3Tx436/RTx437//(BTx623(bmr)/(B9011*BTx631)-LB3)-WFF2-CS1-WF1-CS1-WF2-CA1

Code: 4		



		

		

09CS124-1		R, T

(BTx623(bmr)/(B9011*BTx631)-LB3)-WFF2-CS1-WF1-CS1-WF2-CA1-CS1

Code: 6		



		

		

09CS124-2		R, T

(BTx623(bmr)/(B9011*BTx631)-LB3)-WFF2-CS1-WF1-CS1-WF2-CA1-CS1

Code: 0		





		

09CS124-3		R, T

(BTx623(bmr)/(B9011*BTx631)-LB3)-WFF2-CS1-WF1-CS1-WF2-CA1-CS1

Code: 0		



		

		

09CS124-4		R, T

(BTx623(bmr)/(B9011*BTx631)-LB3)-WFF2-CS1-WF1-CS1-WF2-CA1-CS1

Code: 0		



		

		

09CS125-1		R, T

(BTx623(bmr)/BHF14)-WFF2-CS1-WF1-CS1-WF1-CA1-CS1

Code: 6		





		

09CS125-2		R, T

(BTx623(bmr)/BHF14)-WFF2-CS1-WF1-CS1-WF1-CA1-CS1

Code: 0		



		

		

09CS125-3		R, T

(BTx623(bmr)/BHF14)-WFF2-CS1-WF1-CS1-WF1-CA1-CS1

Code: 0		



		

		

09CS125-4		R, T

(BTx623(bmr)/BHF14)-WFF2-CS1-WF1-CS1-WF1-CA1-CS1

Code: 0		





		

09CS126/125		W, T

A3Tx436/RTx437//(BTx623(bmr)/BHF14)-WFF2-CS1-WF1-CS1-WF1-CA1

Code: 4		



		

		

09CS126/127		W, T

A3Tx436/RTx437//(BTx623(bmr)/BHF14)-WFF2-CS4-WF2-CS1-WF2-CA1

Code: 4		



		

		

09CS127-2		W, P

(BTx623(bmr)/BHF14)-WFF2-CS4-WF2-CS1-WF2-CA1-CS1

Code: 0		





		

09CS127-3		W, P

(BTx623(bmr)/BHF14)-WFF2-CS4-WF2-CS1-WF2-CA1-CS1

Code: 0		



		

		

09CS127-4		W, P

(BTx623(bmr)/BHF14)-WFF2-CS4-WF2-CS1-WF2-CA1-CS1

Code: 0		



		

		

09CS128-1		R, P

(BTx623(bmr)/BTx642)-WFF2-CS16-WF1-CS2-WF2-CA2-CS1

Code: 6		





		

09CS128-2		R, P

(BTx623(bmr)/BTx642)-WFF2-CS16-WF1-CS2-WF2-CA2-CS1

Code: 0		



		

		

09CS128-3		R, P

(BTx623(bmr)/BTx642)-WFF2-CS16-WF1-CS2-WF2-CA2-CS1

Code: 0		



		

		

09CS128-4		R, P

(BTx623(bmr)/BTx642)-WFF2-CS16-WF1-CS2-WF2-CA2-CS1

Code: 0		





		

09CS129/128		W, T

A3Tx436/RTx437//(BTx623(bmr)/BTx642)-WFF2-CS16-WF1-CS2-WF2-CA2

Code: 4		



		

		

09CS129/130		W, T

A3Tx436/RTx437//BTx2752

Code: 4		



		

		

09CS130		R, P

BTx2752

Code: 1		





		

09CS132/131		W, T

A3Tx436/RTx437//BTx2928

Code: 4		



		

		

09CS132/133		W, T

A3Tx436/RTx437//BTx642

Code: 4		



		

		

09CS133		Y, P

BTx642

Code: 1		





		

09CS134-1		W, P

((Tx2883ms3/bmr-6)-F1/bmr-6)-WFF2-CS10-WF1-CS2

Code: 0		



		

		

09CS134-2		W, P

((Tx2883ms3/bmr-6)-F1/bmr-6)-WFF2-CS10-WF1-CS2

Code: 0		



		

		

09CS134-3		W, P

((Tx2883ms3/bmr-6)-F1/bmr-6)-WFF2-CS10-WF1-CS2

Code: 0		





		

09CS135/134		W, T

ATx631 bmr6/((Tx2883ms3/bmr-6)-F1/bmr-6)-WFF2-CS10-WF1-CS2

Code: 4		



		

		

09CS135/136		W, T

ATx631 bmr6/((Tx2883ms3/bmr-6)-F1/bmr-6)-WFF2-CS11-WF1-CS1

Code: 4		



		

		

09CS136-1		W, P

((Tx2883ms3/bmr-6)-F1/bmr-6)-WFF2-CS11-WF1-CS1

Code: 0		











		

09CS136-2		W, P

((Tx2883ms3/bmr-6)-F1/bmr-6)-WFF2-CS11-WF1-CS1

Code: 0		



		

		

09CS136-3		W, P

((Tx2883ms3/bmr-6)-F1/bmr-6)-WFF2-CS11-WF1-CS1

Code: 0		



		

		

09CS137-1		W, P

((Tx2883ms3/bmr-6)-F1/bmr-6)-WFF2-CS11-WF2-CS1

Code: 0		





		

09CS137-2		W, P

((Tx2883ms3/bmr-6)-F1/bmr-6)-WFF2-CS11-WF2-CS1

Code: 0		



		

		

09CS137-3		W, P

((Tx2883ms3/bmr-6)-F1/bmr-6)-WFF2-CS11-WF2-CS1

Code: 0		



		

		

09CS138/137		W, T

ATx631 bmr6/((Tx2883ms3/bmr-6)-F1/bmr-6)-WFF2-CS11-WF2-CS1

Code: 4		





		

09CS138/139		W, T

ATx631 bmr6/((Tx2883ms3/bmr-6)-F1/bmr-6)-WFF2-CS13-WF1-CS1

Code: 4		



		

		

09CS139-1		W, P

((Tx2883ms3/bmr-6)-F1/bmr-6)-WFF2-CS13-WF1-CS1

Code: 0		



		

		

09CS139-2		W, P

((Tx2883ms3/bmr-6)-F1/bmr-6)-WFF2-CS13-WF1-CS1

Code: 0		





		

09CS139-3		W, P

((Tx2883ms3/bmr-6)-F1/bmr-6)-WFF2-CS13-WF1-CS1

Code: 0		



		

		

09CS140-1		W, P

((Tx2883ms3/bmr-6)-F1/bmr-6)-WFF2-CS16-WF1-CS1

Code: 0		



		

		

09CS140-2		W, P

((Tx2883ms3/bmr-6)-F1/bmr-6)-WFF2-CS16-WF1-CS1

Code: 0		





		

09CS140-3		W, P

((Tx2883ms3/bmr-6)-F1/bmr-6)-WFF2-CS16-WF1-CS1

Code: 0		



		

		

09CS141/140		W, T

ATx631 bmr6/((Tx2883ms3/bmr-6)-F1/bmr-6)-WFF2-CS16-WF1-CS1

Code: 4		



		

		

09CS141/142		W, T

ATx631 bmr6/(bmr-6/88BE2668)-WFF2-CS19-WF1-CS1-WF1

Code: 4		





		

09CS142-1		RW, P

(bmr-6/88BE2668)-WFF2-CS19-WF1-CS1-WF1

Code: 0		



		

		

09CS142-2		RW, P

(bmr-6/88BE2668)-WFF2-CS19-WF1-CS1-WF1

Code: 0		



		

		

09CS142-3		RW, P

(bmr-6/88BE2668)-WFF2-CS19-WF1-CS1-WF1

Code: 0		





		

09CS143-1		R, P

(bmr-6/88BE2668)-WFF2-CS21-WF2-CS2-WF1-CA2

Code: 0		



		

		

09CS143-2		R, P

(bmr-6/88BE2668)-WFF2-CS21-WF2-CS2-WF1-CA2

Code: 0		



		

		

09CS143-3		R, P

(bmr-6/88BE2668)-WFF2-CS21-WF2-CS2-WF1-CA2

Code: 0		





		

09CS144/143		W, T

ATx631 bmr6/(bmr-6/88BE2668)-WFF2-CS21-WF2-CS2-WF1-CA2

Code: 4		



		

		

09CS144/145		W, T

ATx631 bmr6/(bmr-6/88BE2668)-WFF2-CS21-WF2-CS2-WF2

Code: 4		



		

		

09CS145-1		RI, P

(bmr-6/88BE2668)-WFF2-CS21-WF2-CS2-WF2

Code: 0		





		

09CS145-2		RI, P

(bmr-6/88BE2668)-WFF2-CS21-WF2-CS2-WF2

Code: 0		



		

		

09CS145-3		RI, P

(bmr-6/88BE2668)-WFF2-CS21-WF2-CS2-WF2

Code: 0		



		

		

09CS146-1		RW, P

(bmr-6/88BE2668)-WFF2-CS22-WF1-CS1-WF1-CS1

Code: 0		





		

09CS146-2		RW, P

(bmr-6/88BE2668)-WFF2-CS22-WF1-CS1-WF1-CS1

Code: 0		



		

		

09CS147/146		W, T

ATx631 bmr6/(bmr-6/88BE2668)-WFF2-CS22-WF1-CS1-WF1-CS1

Code: 4		



		

		

09CS147/148		W, T

ATx631 bmr6/(bmr-6/88BE2668)-WFF2-CS22-WF1-CS1-WF2-CA1

Code: 4		











		

09CS148-1		R, P

(bmr-6/88BE2668)-WFF2-CS22-WF1-CS1-WF2-CA1

Code: 0		



		

		

09CS148-2		R, P

(bmr-6/88BE2668)-WFF2-CS22-WF1-CS1-WF2-CA1

Code: 0		



		

		

09CS149-1		W, P

(bmr-6/88BE2668)-WFF2-CS26-WF1-CS1-WF2

Code: 0		





		

09CS149-2		W, P

(bmr-6/88BE2668)-WFF2-CS26-WF1-CS1-WF2

Code: 0		



		

		

09CS150/149		W, T

ATx631 bmr6/(bmr-6/88BE2668)-WFF2-CS26-WF1-CS1-WF2

Code: 4		



		

		

09CS150/151		W, T

ATx631 bmr6/(bmr-6/88BE2668)-WFF2-CS8-WF1-CS1-WF1

Code: 4		





		

09CS151-1		W, P

(bmr-6/88BE2668)-WFF2-CS8-WF1-CS1-WF1

Code: 0		



		

		

09CS151-2		W, P

(bmr-6/88BE2668)-WFF2-CS8-WF1-CS1-WF1

Code: 0		



		

		

09CS151-3		W, P

(bmr-6/88BE2668)-WFF2-CS8-WF1-CS1-WF1

Code: 0		





		

09CS152-1		W, P

(bmr-6/88BE2668)-WFF2-CS8-WF1-CS1-WF2

Code: 0		



		

		

09CS152-2		W, P

(bmr-6/88BE2668)-WFF2-CS8-WF1-CS1-WF2

Code: 0		



		

		

09CS152-3		W, P

(bmr-6/88BE2668)-WFF2-CS8-WF1-CS1-WF2

Code: 0		





		

09CS153/152		W, T

ATx631 bmr6/(bmr-6/88BE2668)-WFF2-CS8-WF1-CS1-WF2

Code: 4		



		

		

09CS153/154		W, T

ATx631 bmr6/(Combine_Shallu-bmr/RTx2913)-WFF2-CS11-WF1-CS1-WF1

Code: 4		



		

		

09CS154-1		W, T

(Combine_Shallu-bmr/RTx2913)-WFF2-CS11-WF1-CS1-WF1

Code: 0		





		

09CS154-2		W, T

(Combine_Shallu-bmr/RTx2913)-WFF2-CS11-WF1-CS1-WF1

Code: 0		



		

		

09CS154-3		W, T

(Combine_Shallu-bmr/RTx2913)-WFF2-CS11-WF1-CS1-WF1

Code: 0		



		

		

09CS155-1		W, T

(Combine_Shallu-bmr/RTx2913)-WFF2-CS12-WF2-CS1-WF1

Code: 0		





		

09CS155-2		W, T

(Combine_Shallu-bmr/RTx2913)-WFF2-CS12-WF2-CS1-WF1

Code: 0		



		

		

09CS156/155		W, T

ATx631 bmr12/(Combine_Shallu-bmr/RTx2913)-WFF2-CS12-WF2-CS1-WF1

Code: 4		



		

		

09CS156/157		W, T

ATx631 bmr12/(Combine_Shallu-bmr/RTx2913)-WFF2-CS24-WF2-CS2-WF1

Code: 4		





		

09CS157-1		W, T

(Combine_Shallu-bmr/RTx2913)-WFF2-CS24-WF2-CS2-WF1

Code: 0		



		

		

09CS158-1		W, T

(Combine_Shallu-bmr/RTx2913)-WFF2-CS9-WF1-CS1-WF1

Code: 2		



		

		

09CS158-2		W, T

(Combine_Shallu-bmr/RTx2913)-WFF2-CS9-WF1-CS1-WF1

Code: 2		





		

09CS159/158		W, P

A05035(Sweet)-CS2-WF2-CS1-WF1/(Combine_Shallu-bmr/RTx2913)-WFF2-CS9-WF1-CS1-WF1

Code: 4		



		

		

09CS159/160		W, P

A05035(Sweet)-CS2-WF2-CS1-WF1/(Macia/COLLIER MERIDIAN)-CSF1-WFF2-CA4

Code: 4		



		

		

09CS160-1		R, T

(Macia/COLLIER MERIDIAN)-CSF1-WFF2-CA4

Code: 0		





		

09CS161-1		W, T

(RTx436/DELLA)-F1-WFF2-CS4-CS1

Code: 0		



		

		

09CS161-2		W, T

(RTx436/DELLA)-F1-WFF2-CS4-CS1

Code: 0		



		

		

09CS161-3		W, T

(RTx436/DELLA)-F1-WFF2-CS4-CS1

Code: 0		











		

09CS161-4		W, T

(RTx436/DELLA)-F1-WFF2-CS4-CS1

Code: 0		



		

		

09CS162/161		W, P

A05035(Sweet)-CS2-WF2-CS1-WF1/(RTx436/DELLA)-F1-WFF2-CS4-CS1

Code: 4		



		

		

09CS164-1		RW, T

(RTx436/DELLA)-F1-WFF2-EC12-CA1

Code: 0		





		

09CS164-2		RW, T

(RTx436/DELLA)-F1-WFF2-EC12-CA1

Code: 0		



		

		

09CS165/164		W, P

A05035(Sweet)-CS2-WF2-CS1-WF1/(RTx436/DELLA)-F1-WFF2-EC12-CA1

Code: 4		



		

		

09CS165/166		W, P

A05035(Sweet)-CS2-WF2-CS1-WF1/(RTx436/DELLA)-F1-WFF2-EC15-CS1

Code: 4		





		

09CS166-1		R, T

(RTx436/DELLA)-F1-WFF2-EC15-CS1

Code: 0		



		

		

09CS166-2		R, T

(RTx436/DELLA)-F1-WFF2-EC15-CS1

Code: 0		



		

		

09CS167-1		R, P

(RTx436/DELLA)-F1-WFF2-EC28-CS1

Code: 0		





		

09CS168/167		W, P

A05035(Sweet)-CS2-WF2-CS1-WF1/(RTx436/DELLA)-F1-WFF2-EC28-CS1

Code: 4		



		

		

09CS168/169		W, P

A05035(Sweet)-CS2-WF2-CS1-WF1/(RTx436/DELLA)-F1-WFF2-EC5-CS1

Code: 4		



		

		

09CS169-1		W, T

(RTx436/DELLA)-F1-WFF2-EC5-CS1

Code: 2		





		

09CS169-2		W, T

(RTx436/DELLA)-F1-WFF2-EC5-CS1

Code: 2		



		

		

09CS170/171		W, T

ATx631 bmr6/((Tx2883ms3/COMBINESHALLU(bmr-12))-F1/bmr-6)-CS18-WF1-CS2-WF2

Code: 4		



		

		

09CS173/174		W, T

ATx631 bmr6/((Tx2883ms3/COMBINESHALLU(bmr-12))-F1/bmr-6)-CS22-WF1-CS1-WF1

Code: 4		





		

09CS179/180		W, T

ATx631 bmr6/((Tx2883ms3/COMBINESHALLU(bmr-12))-F1/bmr-6)-CS30-WF1-CS2-WF1

Code: 4		



		

		

09CS181/180		W, T

ATx631 bmr12/((Tx2883ms3/COMBINESHALLU(bmr-12))-F1/bmr-6)-CS30-WF1-CS2-WF1

Code: 4		



		

		

09CS185/186		W, T

ATx631 bmr6/((Tx2883ms3/COMBINESHALLU(bmr-12))-F1/bmr-6)-CS30-WF1-CS2-WF2

Code: 4		





		

09CS187/186		W, T

ATx631 bmr12/((Tx2883ms3/COMBINESHALLU(bmr-12))-F1/bmr-6)-CS30-WF1-CS2-WF2

Code: 4		



		

		

09CS188/189		W, T

ATx631 bmr6/((Tx2883ms3/COMBINESHALLU(bmr-12))-F1/bmr-6)-CS30-WF2-CS1-WF1

Code: 4		



		

		

09CS189		W, P

((Tx2883ms3/COMBINESHALLU(bmr-12))-F1/bmr-6)-CS30-WF2-CS1-WF1

Code: 1		





		

09CS190/189		W, T

ATx631 bmr12/((Tx2883ms3/COMBINESHALLU(bmr-12))-F1/bmr-6)-CS30-WF2-CS1-WF1

Code: 4		



		

		

09CS191/192		W, T

ATx631 bmr6/((Tx2883ms3/COMBINESHALLU(bmr-12))-F1/bmr-6)-CS30-WF2-CS1-WF1

Code: 4		



		

		

09CS192		W, P

((Tx2883ms3/COMBINESHALLU(bmr-12))-F1/bmr-6)-CS30-WF2-CS1-WF1

Code: 1		





		

09CS194/195		W, T

ATx631 bmr6/((Tx2883ms3/COMBINESHALLU(bmr-12))-F1/bmr-6)-CS30-WF2-CS1-WF2

Code: 4		



		

		

09CS195		W, P

((Tx2883ms3/COMBINESHALLU(bmr-12))-F1/bmr-6)-CS30-WF2-CS1-WF2

Code: 1		



		

		

09CS197/198		W, T

ATx631 bmr6/((Tx2883ms3/COMBINESHALLU(bmr-12))-F1/bmr-6)-CS30-WF2-CS1-WF2

Code: 4		





		

09CS198		W, P

((Tx2883ms3/COMBINESHALLU(bmr-12))-F1/bmr-6)-CS30-WF2-CS1-WF2

Code: 1		



		

		

09CS199/198		W, T

ATx631 bmr12/((Tx2883ms3/COMBINESHALLU(bmr-12))-F1/bmr-6)-CS30-WF2-CS1-WF2

Code: 4		



		

		

09CS200/201		W, T

ATx631 bmr6/((Tx2883ms3/COMBINESHALLU(bmr-12))-F1/bmr-6)-CS31-WF1-CS1-WF1

Code: 4		











		

09CS201		W, P

((Tx2883ms3/COMBINESHALLU(bmr-12))-F1/bmr-6)-CS31-WF1-CS1-WF1

Code: 1		



		

		

09CS203/204		W, T

ATx631 bmr6/((Tx2883ms3/COMBINESHALLU(bmr-12))-F1/bmr-6)-CS31-WF1-CS1-WF1

Code: 4		



		

		

09CS204		W, P

((Tx2883ms3/COMBINESHALLU(bmr-12))-F1/bmr-6)-CS31-WF1-CS1-WF1

Code: 1		





		

09CS205/204		W, T

ATx631 bmr12/((Tx2883ms3/COMBINESHALLU(bmr-12))-F1/bmr-6)-CS31-WF1-CS1-WF1

Code: 4		



		

		

09CS206/207		W, T

ATx631 bmr6/((Tx2883ms3/COMBINESHALLU(bmr-12))-F1/bmr-6)-CS31-WF1-CS1-WF2

Code: 4		



		

		

09CS207		W, P

((Tx2883ms3/COMBINESHALLU(bmr-12))-F1/bmr-6)-CS31-WF1-CS1-WF2

Code: 1		





		

09CS208/207		W, T

ATx631 bmr12/((Tx2883ms3/COMBINESHALLU(bmr-12))-F1/bmr-6)-CS31-WF1-CS1-WF2

Code: 4		



		

		

09CS209/210		W, T

ATx631 bmr6/((Tx2883ms3/COMBINESHALLU(bmr-12))-F1/bmr-6)-CS31-WF1-CS1-WF2

Code: 4		



		

		

09CS210		W, P

((Tx2883ms3/COMBINESHALLU(bmr-12))-F1/bmr-6)-CS31-WF1-CS1-WF2

Code: 1		





		

09CS212/213		W, T

ATx631 bmr6/((Tx2883ms3/COMBINESHALLU(bmr-12))-F1/bmr-6)-CS31-WF1-CS1-WF2

Code: 4		



		

		

09CS213		W, P

((Tx2883ms3/COMBINESHALLU(bmr-12))-F1/bmr-6)-CS31-WF1-CS1-WF2

Code: 1		



		

		

09CS216		W, T

(RTx436/DELLA)-F1-EC7-CA2

Code: 1		





		

09CS219		W, T

(RTx436/RIO)-F1-CS32-CA1

Code: 1		



		

		

09CS222		W, P

(RTx436/RIO)-F1-CS39-CA2

Code: 2		



		

		

09CS225		W, T

(RTx436/RIO)-F1-CS3-CS2

Code: 1		





		

09CS226/225		W, P

ATx623/(RTx436/RIO)-F1-CS3-CS2

Code: 4		



		

		

09CS231		W, P

(RTx436/RIO)-F1-EC13-CA2

Code: 1		



		

		

09CS232/231		W, P

ATx623/(RTx436/RIO)-F1-EC13-CA2

Code: 4		





		

09CS234		W, P

(RTx436/RIO)-F1-EC13-CS2

Code: 1		



		

		

09CS235/234		W, P

ATx623/(RTx436/RIO)-F1-EC13-CS2

Code: 4		



		

		

09CS237		W, T

(RTx436/RIO)-F1-EC15-CA1

Code: 1		





		

09CS238/237		W, P

ATx623/(RTx436/RIO)-F1-EC15-CA1

Code: 4		



		

		

09CS240-1		W, T

(RTx436/RIO)-WFF2-EC11-WF1-HW2

Code: 0		



		

		

09CS240-2		, 

(RTx436/RIO)-WFF2-EC11-WF1-HW2

Code: 0		





		

09CS240-3		, 

(RTx436/RIO)-WFF2-EC11-WF1-HW2

Code: 0		



		

		

09CS241/240		W, P

ATx623/(RTx436/RIO)-EC11-WF1-HW2

Code: 4		



		

		

09CS243-1		W, T

(RTx436/RIO)-WFF2-EC6-WF1-HW2-CS2

Code: 0		





		

09CS243-2		, 

(RTx436/RIO)-WFF2-EC6-WF1-HW2-CS2

Code: 0		



		

		

09CS243-3		, 

(RTx436/RIO)-WFF2-EC6-WF1-HW2-CS2

Code: 0		



		

		

09CS245/246		W, P

ATx623/ATLAS

Code: 4		











		

09CS246		W, P

ATLAS

Code: 1		



		

		

09CS248/249		W, T

ATx631 bmr6/Atlas bmr6,bmr12

Code: 4		



		

		

09CS249-1		W, P

Atlas bmr6,bmr12

Code: 0		





		

		

		

		

		



		

		

		

		

		



		

		

		

		

		



		

		

		

		

		



		

		

		

		

		



		

		

		

		

		



		

		

		

		

		



		

		

		

		

		



		

		

		

		

		










06CS1/2-1

’



06CS1/50-1 ,



06CS1/104-1



09CS6/5



09CS19-2 RY, P



09CS29-2

W, T



09CS40-4

W, T



09CS53-2

W, T



09CS65-4



09Cs82-2



09CSs98-1 W, TP



09CS110-2

W, P



09CS123/124 W, T

/bmr-6)-F1/bmr-6)-WFF2-CS11-WF1-
Cs1
Code: 0



09CS136-2 w, P



09CS148-1 R, P



09CS161-4 W, T



09CS201

W, P



09CS246



Code Weight Source

A OO OO OO OO O OOy OO OOy OOOOy OO Oy OO OO OO O OO O OO O OO O OO O OO Oh O O O

06CS1/2-1

06CS1/4-1

06CS1/5-1

06CS1/7-1

06CS1/8-1

06CS1/10-1
06CS1/11-1
06CS1/13-1
06CS1/16-1
06CS1/17-1
06CS1/19-1
06CS1/20-1
06CS1/22-1
06CS1/25-1
06CS1/26-1
06CS1/28-1
06CS1/29-1
06CS1/31-1
06CS1/32-1
06CS1/34-1
06CS1/35-1
06CS1/37-1
06CS1/38-1
06CS1/40-1
06CS1/41-1
06CS1/43-1
06CS1/44-1
06CS1/46-1
06CS1/47-1
06CS1/49-1
06CS1/50-1
06CS1/52-1
06CS1/53-1
06CS1/55-1
06CS1/56-1
06CS1/58-1
06CS1/59-1
06CS1/61-1
06CS1/62-1
06CS1/64-1
06CS1/68-1
06CS1/73-1
06CS1/74-1
06CS1/76-1
06CS1/77-1
06CS1/79-1



A AP NOOODODOOO P BAENDNOOOOOOOOO OO OO OO OO O OO O OO O OO OO o o o O

06CS1/80-1
06CS1/82-1
06CS1/83-1
06CS1/85-1
06CS1/88-1
06CS1/89-1
06CS1/91-1
06CS1/92-1
06CS1/94-1
06CS1/95-1
06CS1/97-1
06CS1/98-1
06CS1/100-1
06CS1/101-1
06CS1/104-1
06CS1/106-1
06CS1/107-1
06CS1/109-1
06CS1/110-1
06CS1/112-1
06CS1/115-1
06CS1/118-1
06CS1/119-1
06CS1/121-1
06CS1/122-1
06CS1/124-1
06CS1/125-1
06CS1/127-1
06CS1/128-1
06CS1/130-1
06CS1/131-1
06CS1/133-1
09CS2-1
09CS2-2
09CS2-3
09Cs3/2
09CS3/4
09CS4-1
09CS4-2
09CS4-3
09CS4-4
09CS5-1
09CS5-2
09CS5-3
09Cs6/5
09Cs6/7
09CS8-1



oo ococooh~phoOoOOONMNOOPMPMPOOOOOORRPPOOONNPEM_ENMNNMNOOOOMPMPOOONNDRMEMANDOO

09CS8-2
09CS8-3
09Cs9/8
09Cs9/10
09CS10-2
09CS10-3
09CS11-1
09CS11-2
09CS11-3
09Cs12/11
09CS12/13
09CS13-1
09CS13-2
09CS13-3
09CS13-4
09CS14-2
09CS14-3
09Cs15/14
09CS15/16
09CS16-1
09CS16-2
09CS17-1
09CS17-2
09CS17-3
09CS18/17
09CS18/19
09CS19-1
09CS19-2
09CS19-3
09CS20-1
09CS20-2
09CS20-3
09CS21/20
09CS21/22
09CS22-1
09CS22-2
09CS22-3
09CS23-1
09CS23-2
09CS23-3
09CS24/23
09CS24/25
09CS25-1
09CS25-2
09CS25-3
09CS25-4
09CS26-1



oo ~pbANMNMNNMNOOOPRMRMMNMOODODODOOMRMANOOOOOPRAEANMNNMNMNNNOPMPMPOOODOOOO PMMPMOODO

09CS26-2
09CS26-3
09CS26-4
09CS27/26
09CS27/28
09CS28-1
09CS28-2
09CS28-3
09CS28-4
09CS29-1
09CS29-2
09CS29-3
09CS30/29
09CS30/31
09CS31-1
09CS31-2
09CS31-3
09CS32-2
09CS32-3
09CS33/32
09CS33/34
09CS34-1
09CS34-2
09CS34-3
09CS35-1
09CS35-2
09CS35-3
09CS36/35
09CS36/37
09CS37-1
09CS37-2
09CS37-3
09CS37-4
09CS38-1
09CS38-2
09CS38-3
09CS39/38
09CS39/40
09CS40-2
09CS40-3
09CS40-4
09CS41-2
09CS41-3
09Cs42/41
09Cs42/43
09CS43-1
09CS43-2



PO OCOCOOOPMMOOOOOOORRPPoOoO OO P,PooOooOooaonNnMOPREPENMNMNONMNOPRMEENMNMMNONMNOPMPMMOOON

09CS43-3
09CS44-1
09CS44-2
09CS44-3
09Cs45/44
09CS45/46
09CS46-1
09CS46-2
09Cs47-2
09CS47-3
09CS47-4
09Cs48/47
09Cs48/49
09CS49-2
09CS49-3
09CS50-1
09CS50-2
09CS50-3
09CS51/50
09CS51/52
09CS52-2
09CS52-3
09CS53-1
09CS53-2
09CS53-3
09CS53-4
09CS54/53
09CS56-2
09CS56-3
09CS56-4
09CS57/56
09CS57/58
09CS58-2
09CS58-3
09CS58-4
09CS59-1
09CS59-2
09CS59-3
09CS59-4
09CS60/59
09Cs60/61
09CS61-1
09CS61-2
09CS61-3
09CS62-2
09CS62-3
09CS63/62



oOoocooococoophrPooprphooOoc o~ oOoOOOPPOOODODOOOPRRPP OO P OOOOPPOOOOOOOOOOO S

09CS63/64
09CS64-2
09CS64-3
09CS64-4
09CS65-2
09CS65-3
09CS65-4
09CS67-2
09CS67-3
09CS68-1
09CS68-2
09CS69/68
09CS71-2
09CS71-3
09CS71-4
09CS71-5
09CS72/71
09CS72/73
09CS73-2
09CS73-3
09CS75/74
09CS75/76
09CS76-2
09CS76-3
09CS76-4
09CS77-1
09CS77-2
09CS77-3
09CS77-4
09Cs78/77
09CS80-2
09CS80-3
09CS80-4
09Cs81/80
09CS81/82
09CS82-1
09CS82-2
09CS82-3
09Cs84/85
09CS85-1
09Cs87/88
09CS88-2
09CS88-3
09CS88-4
09CS89-1
09CS89-2
09CS89-3



coocopk~pooocoocooordpoooprpoocococooocoonoprdrppopdprpoococoo b oOooOCc OO O0OO0OO0O PMMPMO

09CS89-4
09CS90/89
09CSs90/91
09CS91-1
09CS91-2
09CS91-3
09CS91-4
09CS92-1
09CS92-2
09CS92-3
09CS92-4
09CS93/92
09CS93/94
09CS9%4-1
09CS94-2
09CS94-3
09CS94-4
09CS96/95
09CS96/97
09CS98-1
09CS99/98
09CS99/100
09CS100-1
09CS100-2
09CS100-3
09CS101-1
09CS101-2
09CS101-3
09CS101-4
09CS102/101
09CS104-1
09CS104-2
09CS104-3
09CS105/104
09CS105/106
09CS106-1
09CS106-2
09CS106-3
09Cs107-1
09CS107-2
09CS107-3
09CS107-4
09CS108/107
09CS108/109
09CS109-1
09CS109-2
09CS109-3



oococo OO OCOOOOODOPMRPPoOOOONMNOOPMMOOODOOOOPMNOOPMMOODOO ™M NOODO

09CS109-4
09CS110-1
09CS110-2
09CS110-3
09CS111/110
09CS111/112
09CS112-1
09CS112-2
09CS112-3
09CS112-4
09CS114/115
09CS115-1
09CS115-2
09CS115-3
09CS117/118
09CS118-1
09CS118-2
09CS118-3
09CS118-4
09CS119-1
09CS119-2
09CS119-3
09CS120/119
09CS120/121
09Cs121-1
09CS121-2
09CS121-3
09CS122-1
09CS122-2
09CS122-3
09CS122-4
09CS123/122
09CS123/124
09CS124-1
09CS124-2
09CS124-3
09CS124-4
09CS125-1
09CS125-2
09CS125-3
09CS125-4
09CS126/125
09CS126/127
09CS127-2
09CS127-3
09CS127-4
09CsS128-1



cops~dpbpoOooooprdrhprpooooooprdrrprhrooooooprdprooooooOopb~AprpPoo O, MAPpPEr,r PdPpoOoOO

09CS128-2
09CS128-3
09CS128-4
09CS129/128
09CS129/130
09CS130
09CS132/131
09CS132/133
09CS133
09CS134-1
09CS134-2
09CS134-3
09CS135/134
09CS135/136
09CsS136-1
09CS136-2
09CS136-3
09CS137-1
09CS137-2
09CS137-3
09CS138/137
09CS138/139
09CS139-1
09CS139-2
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From: Anna J Fox

To: undisclosed -recipients:

Subject: Fall 2009 PBGC Seminar

Date: Wednesday, August 19, 2009 1:46:28 PM
Attachments: PBGC Seminars Fall 2009.doc.pdf

Please see attached.

Thank you,
Anna
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mailto:undisclosed-recipients:
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Texas A&M System

UNIVERSITY

COLLEGE OF AGRICULTURE
AND LIFE SCIENCES

Department of Soil and Crop Sciences
August 19, 2009

To: Members of the Plant Breeding and Genetics Circle

Sub.: Friday Lunch Seminars - Fall Semester, 2009

The theme for the PBGC seminars this semester is “Breeding for food, fodder and fiber quality”. Plant breeders,
food scientists and biotechnologists working on various crops as well as their graduate students whose theses

research focus on food, fodder, or fiber quality are invited to present their work.

Presentations could include: 1) major quality traits, 2) brief review of completed research work and gaps, 3) current
research objectives and ongoing work (methods and results), and 4) future challenges and opportunities.

The dates available for the seminars are given below:
September 4, 11, 18, 25
October 2, 9, 16, 23 30
November 6, 13, 20, 27

The first seminar (Sept. 4) would be a lead paper entitled “Improving food quality in crops — An end use
perspective” presented by Dr. Joseph M. Awika, Assistant Professor of Food Science and Technology.

All other dates are open. Interested scientists and graduate students are encouraged to submit titles and dates for
their presentations by August 31.

If you have questions or suggestions, please don’t hesitate to contact Amir Ibrahim (aibrahim@ag.tamu.edu) or B B
Singh (BSingh@ag.tamu.edu). Thank you.

Regards,

= - — -
P Z é—-—-——A

.

Amir Ibrahim and B.B. Singh, Co-chairs

Amir Ibrahim, Ph.D.

Small Grains Breeder

Heep Center, 370 Olsen Boulevard
2474 TAMU, RM 430

College Station, Texas 77843-2474
Tel. 979.845-8274; Fax. 979.845.0456
http://soilcrop.tamu.edu
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From: Vilma Ruth Calderon

To: Ricardo Hernandez Auerbach; LLoyd Rooney
Cc: Rene Clara; Bill Rooney

Subject: farmer to farmer corrected propossal version
Date: Sunday, August 23, 2009 10:27:07 PM
Attachments: SOW form 07 Eng sorghum.doc
Ricardo

I'm sending you the corrected version of the propossal. This include Dr
Rooney sugestions and the cronogram also. Please check it out and let
me know if is ok. Dr. Lloyd said that they have the right person for the
assignment, someone from Colombia i guess. | think the resources to

Thank you for your help.

Vilma Ruth


mailto:vilmaruth02@yahoo.com
mailto:ricardo.auerbach@gmail.com
mailto:lrooney@tamu.edu
mailto:reneclara@yahoo.com
mailto:wlr@tamu.edu

Winrock International


John Ogonowski El Salvador Farmer-to-Farmer Program


Funded by the U.S. Agency for International Development


Request for Technical Assistance


Scope of Work (SOW)

Sorghum Utilization and Marketing

Partners Country Organization Information 


1. Name: 
CENTA/ INTSORMIL. National Center for Agriculture Technology (CENTA) and The Sorghum and Millet and Other Grains Collaborative Research Support Program (INTSORMIL)

Street Address: 
km 331/2 Carretera a Sta Ana

City: 


San Andres

Department: 

La Libertad

State/Oblast: 

 El Salvador


Telephone: 

(503) 2302-0200

Fax: 


(503) 2302-0294

Is this a repeat organization? Yes

Partner Type: 

Government Institution

Hosts to be assisted: Food Industries, Farmers, NGO’s members and CENTA’S customer’s project clients.

Name and Position of Contact Person:

Name:
Vilma Ruth Calderón de Zacatares

Title: Research Assistant 

Gender: Female

Cell: (503) 7115-7181

Email: vilmaruth02@yahoo.com 

Assignment Information


Number and Expertise of Volunteer Experts Requested: 


The volunteer should have knowledge and skills related with food processing, food analysis, cereal processing, and knowledge of grain milling equipment, economic analysis tools and business / projects management that will help to analyze the economic conditions and help to design an improved strategy of business. He/she should be able to point out the necessary steps in order to assist farmers, food industries personnel, NGO’s; students and others, to contribute to the transformation of sorghum from subsistence crops to value added crash crops and  analyze the economy of the business / project. 


Duration and Dates of Assignment (including travel): 


The proposed dates to carry out the assignment are about two (3) weeks starting at beginning of February or mid February 2010.

Executive Summary

Prices of many basic foods skyrocketed in 2008 resulting in a major food crisis that affected millions of poor people throughout the world. The causes of the crisis are many and complex. An increasing demand for food and energy at a time of low food stocks, poor harvest and weak credit has to lead to record prices for food and oil. This situation provide an excellent opportunity for regional research institutions to improve food security, enhance farm income and improve economic activity, promoting sorghum utilization for food as a substitute for wheat and other cereals in baked products, ethnic beverages and nixtamalized products. Sorghum is a local crop and market doesn’t depend on importations. Sorghums is growing nation’s wide and can be a good substitute for other cereals as corn, rice and mainly wheat in a wide variety of products included in the Salvadorians daily diet.

Scientific Research and technology transference developed by CENTA with INTSORMIL/USAID support since 2003; has been leading efforts to promote sorghum profitable markets, asses economics, and facilitate the evolution of a production supply chain that deliver quality grain to end user for food utilization. Recent INTSORMIL research on the nutritional benefits of food sorghums forms a strong base to enable the processing and commercialization of sorghum varieties. New varieties developed by CENTA scientists, with excellent food quality have been effectively used in many food products to extend the substitution of wheat flour in baked goods, snack foods, and related products where the bland flavor and light grain sorghum color have real advantages. CENTA/INTSORMIL food technicians have been transferring this technology to farmers, food industries personnel, NGO’s; students and all interested persons trough the development of workshops. From March 2008 to date a number of 326 people have been trained in the sorghum utilization program for food.

Major activities of this project include the utilization of sorghum as a substitute for costly wheat flour in a wide array of foods. Other objectives are  facilitate the growth rapidly expanded markets for sorghum  products by providing information  (skills or know-how) on nutritional properties, processing quality, food manufacturing processes and milling equipment with improved efficiency and prototype products using sorghum as an ingredient or major component. Other main objective is to develop procedures to use low cost grinders (Omega VI) designed by Compatible Technology International (CTI), Minnesota, USA to mill sorghum into flour for use in food products providing practical technical assistance and information on flour quality for end users.

With this assignment, Farmer to Farmer Program could provide the necessary tools and basic knowledge for entrepreneurs, farmers, NGO’s and other interested, and improve the economic analysis to set up or manage business in the Ag sector.

Background and Partner Organization Profiles

CENTA

For further information about CENTA /INTSORMIL activities and information please visit: http://www.centa.gob.sv and http://www.intsormil.org 

CENTA founded in 1977. Is a semi autonomist government institution with a unique mission: the technology generation and transference in the agricultural sector to solve all the problems and constrains from farmers in the different producing areas. 

CENTA’s main objectives are to reduce poverty and improve economic situation of farmers and other people related to the agricultural sector, providing and promoting technical assistance, training and information on crop production, supply chain management, processing technologies, marketing, laboratory analysis, services and related matters. 

CENTA’s customers are producers, industries, small, medium and big farmers and exporters requesting technical assistance and services covering a great range of sectors: agriculture crops (cereals, fruits and vegetables) food processing and analysis, chemical, soil, biotechnology, parasitological and bacteriological analysis etc.


Objective of the assignment: 


Facilitate the growth of rapidly expanding markets for sorghum products by providing skills, training on processing quality, processing technology, food manufacturing processes (artisan) with improved efficiency and assistance in product development using sorghum as a major ingredient.

Tasks to be performed (by the volunteer): 

· Assist people in food manufacturing processes (GMP)

· Provide Technical assistance for grain and flour quality and milling equipment uses


· Assistance in product development prototypes using sorghum as major ingredient 


· Enhance product marketability


· Assist with economic analysis tools and business management

Proposed schedule (subject to changes)

		No.

		Activity

		Place

		Dates planned



		1

		Checking itinerary and discussing activities

		CENTA’s office

		2 days



		2

		Assist people in product development prototypes using sorghum and food manufacturing processes.

		Food industries  located in San Salvador and Santa Tecla

		 3 days



		3

		Assist in the use of milling equipment and flour quality analysis

		Rural bakeries  in San Juan Opico,  Rafael Cedros, Chalatenango, Usulután

		3 days



		4

		Assist to enhance sorghum product marketability and sensory evaluation analysis

		Food industries  located in San Salvador and Santa Tecla

		4 days



		5

		Provide to business owners some economy tools to check profitability with the new technology

		Food industries  located in San Salvador and Santa Tecla

		3 days



		6

		Activies conclusion and report

		CENTA’s office

		2 days



		

		

		Total 

		17 days





Deliverable:

1. Sorghum grain and milling quality and utilization manual and a sorghum recipes brochure.


Report needed at the end of the assignment.

2. A conclusion report that include project impacts, business profitability or cost reducing using sorghum as a substitute for other cereals and some marketability tools for small business.

Estimated Number of Beneficiaries:

The approximated amount of beneficiaries: 


Direct Female: 
100

Direct Male: 

 50

Indirect Female: 
50

Indirect Male: 
50


Working/Living Conditions and Materials Needed for Assignment: 

In San Salvador Metropolitan Area the volunteer will be lodge in:


Santa Elena Hotel


Boulevard  y Urbanización Santa Elena


Calle Cerro Verde Pje. #10,


Antiguo Cuscatlán, La Libertad,


Tel. 22 47 78 77, Fax 22 78 17 18


E-mail: hotelsantaelena@telesal.net

Website: www.hotelsantaelena.com

Lodging daily rate for Winrock volunteers are US$ 47.20 (taxes and complete breakfast included). Other services are: AC, cable TV, private bathroom, hot water and telephone in the room, 24 hrs security and internet access in the Hotel computer free. There are many restaurants and coffee shops around the area (5-10 min walking). The hotel has a laundry service. Warnock’s office is located in the FUSADES building one block from the Hotel and three minutes walking from US Embassy in Santa Elena sector.


In January/February Santa Elena sector’ temperature is around 28-30ºC (Celsius degrees). Antiguo Cuscatlán, where is located the hotel, is in a fresh area because it is surrounded by trees, coffee plantations and natural forest.  The altitude is 900 meter sea level (msnm). We recommend bringing mosquitoes repellent, like B12 vitamin for the city and the field areas.  Other insects are no problem, unless the volunteer is allergic to them.

CENTA’s office is located at km 331/2 road to Sta Ana. Driving is 20 min in far from the Santa Elena Hotel. CENTA’s personnel has free transportation from San Salvador two ways.

If the volunteer would like to visit some places on weekends around the country such as lakes, rain forest, arqueological sites, beaches, volcanoes, coffee areas, we have a special agreement with a tourist operator called “Calle Real” for further information please visit this web page: www.senderoselsalvador.com . If you want to arrange a weekend trip do not hesitate and contact in advance to Winrock El Salvador Office to estrellachavez@yahoo.com (Estrella Chavez, Technical Assistant Farmer to Farmer Program).


End of Assignment Report Required:


At the end of the present assignment and prior to departure for the US, the volunteer should write an end of assignment report highlighting major activities and further recommendations for our partners. The report should include the objectives of the assignment, tasks performed and indicators to assess the level of implementation of the volunteer recommendations. Volunteers personal assessment as to any recommendations as to the continuation of activity with partners, and follow up assignments should also be included in the report.

Assignment Information (for Program Management)


Date SOW sent to HQ: XX

Is there a local partner organization collaborating on this assignment? Yes


Partner Country Organization Information 


1. Name: 




Street Address: 


City: 




Department: 



State/Oblast: 



Telephone: 



Fax: 




Is this a repeat organization?

Partner Type: 



Hosts to be assisted: 

CoExport members and project clients.


Name and Position of Contact Person


Name:



Title: 

Gender: 

Cell: 

Email: 


Suggest previous volunteers or EOAs that potential recruits should contact: n/a

Resources to be Contributed by the partner: 


Driver:

# of Days (14)

Estimated Value in $U.S.  


Interpreter

# of Days (14)

Estimated Value in $U.S.  


Lodging:

# of Days ( )

Estimated Value in $U.S.    


Meals:


# of Days ( )

Estimated Value in $U.S.    


Transport

# of Days (14)

Estimated Value in $U.S.  


* Other:

# of Days (5)

Estimated Value in $U.S.  


* include: seminar costs in a local Hotel (meals, breaks, materials, and rooms), office space and supplies, local telephone use, fax, internet, local cell phone, computer use, others.


Total $U.S.



Estimated Lodging Costs (not applicable to all countries): 


San Salvador: Hotel Santa Elena:



ASSIGNMENT INDICATORS


Types of Volunteer Assistance (required)*:

· Business/Enterprise Development


Commodity Chain Activities (required)*:

· Support Services

Assignment Focus


· Other 


		USAID Impact Indicators

		Baseline data



		Net Income ($)

		TBD



		Sales ($) 

		TBD



		Organization Revenue ($)

		TBD



		Number of Members

		90



		Productivity (Yield)

		TBD



		Area Covered by Improved Natural Resources Management (ha)

		N/A



		People with Improved Environmental Services

		N/A



		

		



		For financial service providers only:



		Volume of Transactions

		TBD



		Capital

		TBD
























From: Vilma Ruth Calderon

To: LLoyd Rooney; Bill Rooney

Cc: Rene Clara

Subject: farmer to farmer propossal

Date: Tuesday, August 11, 2009 11:47:04 AM
Attachments: SOW form 07 Eng sorghum.doc

Dear Dr Rooney

I”m sending the winrock propossal for your revission. Please check it
out and send me comment or suggestions as soon as you can.

I have good news, a company called Nutravida natural products is
going to use sorghum combined with soy in some products. They have
a big market here.

I”m preparing everything for next week. We are going to have a big
workshop on friday for LeAnn Taylor visit . | will send pictures later.
Alicia Urquilla also is coming to collect and mill sorghum samples next
week. She is waiting some comments about her thesis from you.

Dr Bill how are you going to proceed with funds for PCCMCA . Meeting
will be in one month.

Thanks

Best Regards

Vilma Ruth Calderon de Zacatares

MSc en Tecnologia de Alimentos

MSc en Economia Ambiental
Laboratorio de Tecnologia de Alimentos
CENTA, El Salvador

2302-0200 ext 246
vilmaruthO2@yahoo.com
vilmita@neo.tamu.edu


mailto:vilmaruth02@yahoo.com
mailto:lrooney@tamu.edu
mailto:wlr@tamu.edu
mailto:reneclara@yahoo.com

Winrock International


John Ogonowski El Salvador Farmer-to-Farmer Program


Funded by the U.S. Agency for International Development


Request for Technical Assistance


Scope of Work (SOW)

Sorghum Utilization and Marketing

Partners Country Organization Information 


1. Name: 

National Center for Agriculture Technology (CENTA)/ INTSORMIL

(The Sorghum and Millet and Other Grains Collaborative Research Support Program)


Street Address: 
km 331/2 Carretera a Sta Ana

City: 


San Andres

Department: 

La Libertad

State/Oblast: 

 El Salvador


Telephone: 

(503) 2302-0200

Fax: 


(503) 2302-0294

Is this a repeat organization? Yes

Partner Type: 

Government Institution

Hosts to be assisted: 

Food Industries, Farmers, NGO’s members and CENTA’S customers project clients.

Name and Position of Contact Person


Name:
Vilma Ruth Calderón de Zacatares

Title: Research Assistant 

Gender: Female

Cell: (503) 7115-7181

Email: vilmaruth02@yahoo.com 

Assignment Information


Number and Expertise of Volunteer Experts Requested: 


The volunteer should have knowledge and skills related with food processing, food analysis, cereal processing, and knowledge of grain milling equipment, economic analysis tools and business / projects management that will help to analyze the economic conditions and help to design an improved strategy of business. He/she should be able to point out the necessary steps in order to assist farmers, food industries personnel, NGO’s; students and others, to contribute to the transformation of sorghum from subsistence crops to value added crash crops and  analyze the economy of the business / project. 


Duration and Dates of Assignment (including travel): 


The proposed dates to carry out the assignment are about two (2) weeks starting at beginning of February or mid February 2010.

Executive Summary

Prices of many basic foods skyrocketed in 2008 resulting in a major food crisis that affected millions of poor people throughout the world. The causes of the crisis are many and complex. An increasing demand for food and energy at a time of low food stocks, poor harvest and weak credit has to lead to record prices for food and oil. This situation provide an excellent opportunity for regional research institutions to improve food security, enhance farm income and improve economic activity, promoting sorghum utilization for food as a substitute for wheat and other cereals in baked products, ethnic beverages and nixtamalized products.

Scientific Research developed by CENTA with INTSORMIL/USAID support since 2003; has been leading efforts to promote profitable markets, asses economics, and facilitate the evolution of a production supply chain that deliver quality grain to end user for food utilization and feed. Recent INTSORMIL research on the nutritional benefits of food sorghums forms a strong base to enable the processing and commercialization of sorghum varieties. New varieties developed by CENTA scientists, with excellent food quality have been effectively used in many food products to extend the substitution of wheat flour, snack foods, and related products where the bland flavor and light color have real advantages.

Major activities of this project include the utilization of sorghum as a substitute for costly wheat flour in a wide array of foods. Other objectives are  facilitate the growth rapidly expanded markets for sorghum  products by providing information  (skills or know-how) on nutritional properties, processing quality, food manufacturing processes and milling equipment with improved efficiency and prototype products using sorghum as an ingredient or major component. Other main objective is to develop procedures to use low cost grinders (Omega VI) designed by Compatible Technology International (CTI) to mill sorghum into flour for use in a wide variety of products providing practical technical assistance and information on flour quality for end users.

With this assignment, Farmer to Farmer Program could provide the necessary tools and basic knowledge for entrepreneurs, farmers, NGO’s and other interested, and improve the economic analysis to set up or manage business in the Ag sector.

Background and Partner Organization Profiles

CENTA

For further information about CENTA’s activities and information please visit: http://www.centa.gob.sv

CENTA founded in 1977. Is a semi autonomist government institution with a unique mission: the technology generation and transference in the agricultural sector to solve all the problems and constrains from farmers in the different producing areas. 

CENTA’s main objectives are to reduce poverty and improve economic situation of farmers and other people related to the agricultural sector, providing and promoting technical assistance, training and information on crop production, supply chain management, processing technologies, marketing, laboratory analysis, services and related matters. 

CENTA’s customers are producers, industries, small, medium and big farmers, exporters requesting technical assistance and services covering a great range of sectors: agriculture crops (cereals, fruits and vegetables) food and beverages, chemical and pharmaceutical, textiles and many others.


Objective of the assignment: 


Facilitate the growth of rapidly expanding markets for sorghum products by providing skills, training on processing quality, processing technology, food manufacturing processes (artisan) with improved efficiency and assistance in product development using sorghum as a major ingredient.

Tasks to be performed (by the volunteer): 

· Assist people in food manufacturing processes (GMP)

· Provide Technical assistance for grain and flour quality and milling equipment uses


· Assistance in product development prototypes using sorghum as major ingredient 


· Enhance product marketability


· Assist with economic analysis tools and business management

Proposed schedule


		No.

		Activity

		Place

		Dates planned



		1

		

		

		



		2

		

		

		



		3

		

		

		



		4

		

		

		



		5

		

		

		



		6 

		

		

		



		7

		

		

		



		

		

		

		





Deliverables:


1. A procedure manual and sorghum product recipes

Estimated Number of Beneficiaries:

The total amount of beneficiaries: 


Direct Female: 
300

Direct Male: 

150

Indirect Female: 
100

Indirect Male: 
50


Working/Living Conditions and Materials Needed for Assignment: 

In San Salvador Metropolitan Area the volunteer will be lodge in:


Santa Elena Hotel


Boulevard  y Urbanización Santa Elena


Calle Cerro Verde Pje. #10,


Antiguo Cuscatlán, La Libertad,


Tel. 22 47 78 77, Fax 22 78 17 18


E-mail: hotelsantaelena@telesal.net

Website: www.hotelsantaelena.com

Lodging daily rate for Winrock volunteers are US$ 47.20 (taxes and complete breakfast included). Other services are: AC, cable TV, private bathroom, hot water and telephone in the room, 24 hrs security and internet access in the Hotel computer free. There are many restaurants and coffee shops around the area (5-10 min walking). The hotel has a laundry service. Warnock’s office is located in the FUSADES building one block from the Hotel and three minutes walking from US Embassy in Santa Elena sector.


In January/February Santa Elena sector’ temperature is around 28-30ºC (Celsius degrees). Antiguo Cuscatlán, where is located the hotel, is in a fresh area because it is surrounded by trees, coffee plantations and natural forest.  The altitude is 900 meter sea level (msnm). We recommend bringing mosquitoes repellent, like B12 vitamin for the city and the field areas.  Other insects are no problem, unless the volunteer is allergic to them.

CENTA’s office is located at km 331/2 road to Sta Ana. Driving is 20 min in far from the Santa Elena Hotel. CENTA’s personnel has free transportation from San Salvador two ways.

If the volunteer would like to visit some places on weekends around the country such as lakes, rain forest, arqueological sites, beaches, volcanoes, coffee areas, we have a special agreement with a tourist operator called “Calle Real” for further information please visit this web page: www.senderoselsalvador.com . If you want to arrange a weekend trip do not hesitate and contact in advance to Winrock El Salvador Office to estrellachavez@yahoo.com (Estrella Chavez, Technical Assistant Farmer to Farmer Program).


End of Assignment Report Required:


At the end of the present assignment and prior to departure for the US, the volunteer should write an end of assignment report highlighting major activities and further recommendations for our partners. The report should include the objectives of the assignment, tasks performed and indicators to assess the level of implementation of the volunteer recommendations. Volunteers personal assessment as to any recommendations as to the continuation of activity with partners, and follow up assignments should also be included in the report.


Assignment Information (for Program Management)


Date SOW sent to HQ: XX

Is there a local partner organization collaborating on this assignment? Yes


Partner Country Organization Information 


1. Name: 




Street Address: 


City: 




Department: 



State/Oblast: 



Telephone: 



Fax: 




Is this a repeat organization?

Partner Type: 



Hosts to be assisted: 

CoExport members and project clients.


Name and Position of Contact Person


Name:



Title: 

Gender: 

Cell: 

Email: 


Suggest previous volunteers or EOAs that potential recruits should contact: n/a

Resources to be Contributed by the partner: 


Driver:

# of Days (14)

Estimated Value in $U.S.  


Interpreter

# of Days (14)

Estimated Value in $U.S.  


Lodging:

# of Days ( )

Estimated Value in $U.S.    


Meals:


# of Days ( )

Estimated Value in $U.S.    


Transport

# of Days (14)

Estimated Value in $U.S.  


* Other:

# of Days (5)

Estimated Value in $U.S.  


* include: seminar costs in a local Hotel (meals, breaks, materials, and rooms), office space and supplies, local telephone use, fax, internet, local cell phone, computer use, others.


Total $U.S.



Estimated Lodging Costs (not applicable to all countries): 


San Salvador: Hotel Santa Elena:



ASSIGNMENT INDICATORS


Types of Volunteer Assistance (required)*:

· Business/Enterprise Development


Commodity Chain Activities (required)*:

· Support Services

Assignment Focus


· Other 


		USAID Impact Indicators

		Baseline data



		Net Income ($)

		TBD



		Sales ($) 

		TBD



		Organization Revenue ($)

		TBD



		Number of Members

		90



		Productivity (Yield)

		TBD



		Area Covered by Improved Natural Resources Management (ha)

		N/A



		People with Improved Environmental Services

		N/A



		

		



		For financial service providers only:



		Volume of Transactions

		TBD



		Capital

		TBD
























From: DoNotReply@FederalReporting.gov

To: wir@tamu.edu
Subject: FederalReporting.gov Registration Confirmation
Date: Wednesday, November 11, 2009 7:39:52 AM

This email confirms that you are now registered with FederalReporting.gov. Your
confirmation, temporary password, and registration information are listed below.
Please change this password when you first log in. Your email will be the User ID
you use to login. If you have any questions regarding this email, please contact the

FederalReporting.gov Service Desk or call us at 877-508-7386; TTY: 877-881-5186.

Do not reply to this e-mail. Please contact the FederalReporting.gov Service Desk or
call us at 877-508-7386; TTY: 877-881-5186 if you have any questions.


mailto:DoNotReply@FederalReporting.gov
mailto:wlr@tamu.edu
http://www.federalreporting.gov/
mailto:Support@FederalReporting.gov
mailto:Support@FederalReporting.gov

From: Don Vietor

To: Dustin Borden

Cc: Bill L Rooney

Subject: Feedstock harvest

Date: Saturday, September 19, 2009 2:30:56 PM

Hi Dustin: Delroy harvested 5 sorghum cultivars for us last season: Graze all, Graze N Bale, 22053,
Sugar T, and M81E. We do want to take advantage of the two cultivars you have available in mid
October. Which cultivars did you produce. In addition, are any of the cultivars grown last season
available this year? Thanks, Don Vietor

Donald M. Vietor

Soil and Crop Sciences Department
Texas A&M University

College Station, Texas

77843-2474

FAX 979-845-0456
Tel. 979-845-5357


mailto:DVietor@ag.tamu.edu
mailto:dborden@tamu.edu
mailto:wlr@tamu.edu

From:
To:
Subject:
Date:

Attachments:

Hoffmann, Leo. Jr

Rooney, Bill

File selections to Puerto Rico2009
Friday, November 06, 2009 11:06:48 AM
Selection 2007-20009 list with values.xIsx

Oi!

LHJ


mailto:leohjr@neo.tamu.edu
mailto:wlr@tamu.edu

Sheet1

		List of 2007 selection for composition (17)

		High cut		Lignin		Lig./(G+X)

		PI 156906		18.08		0.40

		PI 329456		20.32		0.40

		PI 329470		20.74		0.40

		PI 494910		18.95		0.40

		PI 494912		19.71		0.41

		PI 495929		16.39		0.41

		PI 496129		20.57		0.37

		PI 496171		20.32		0.41		8

		Low cut

		PI 329595		12.60		0.25

		PI 154866		11.96		0.26

		PI 276820		13.09		0.26

		PI 297223		13.39		0.28

		PI 482837		12.06		0.29

		PI 482831		13.07		0.29

		PI 482901		12.67		0.29

		PI 482735		13.14		0.30

		PI 482826		13.38		0.30		9

		List of 2008  selection for composition (20)

		High cut		Lignin		Lig./(G+X)

		PI-513398		19.05		0.37

		PI-586036		17.67		0.40

		PI-501024		16.20		0.40

		PI-524552		16.59		0.40

		PI-501075		16.36		0.41

		PI-524599		18.52		0.41		6

		Low cut

		PI-513467		13.88		0.35

		PI-524715		14.19		0.38

		PI-524588		14.22		0.35

		PI-562159		14.39		0.38

		PI-513411		14.56		0.39

		PI-545575		14.64		0.36

		PI-513438		14.65		0.37

		PI-549198		14.67		0.34

		PI-545579		14.79		0.33

		PI-536606		14.85		0.33

		PI-536562		16.15		0.31						List of 2009 selection for agronomic diserability

		PI-536553		16.08		0.31						PI		Comment

		PI-536571		15.68		0.31						PI 514514 		2nd cut

		PI-536592		16.37		0.31		14				PI 514543 		2nd cut

		List of 2009 selection for composition (19)										PI 514564 		2nd cut

		High cut		Lignin		Lig./(G+X)						PI 521195 		2nd cut

		PI 573258 		14.21		0.35						PI 521198 		2nd cut

		PI 521108 		11.45		0.36						PI 521202 		2nd cut

		PI 537751 		13.81		0.36						PI 521295 		2nd cut

		PI 521999 		13.05		0.36						PI 521892 		New

		PI 522028 		12.73		0.36						PI 526068 		2nd cut

		PI 521191 		12.30		0.36						PI 526069 		2nd cut

		PI 562732 		13.11		0.37		7				PI 526136 		2nd cut

		Low cut										PI 549173 		2nd cut

		PI 532226 		10.00		0.26						PI 549175 		2nd cut

		PI 521906 		10.41		0.35						PI 562085 		2nd cut

		PI 521904 		10.46		0.33						PI 563179 		2nd cut

		PI 513821 		10.51		0.30						PI 568684 		2nd cut

		PI 521924 		10.61		0.33						PI 568691 		2nd cut

		PI 521905 		11.01		0.33						PI 568695 		2nd cut

		PI 537752 		11.03		0.28						PI 568698 		New

		PI 568698 		11.29		0.28						PI 568699 		New

		PI 521988 		11.44		0.29						PI 568700 		New

		PI 514564 		12.02		0.29						PI 568701 		New

		PI 537763 		11.08		0.29						PI 568730 		New

		PI 573267 		12.23		0.29		12				PI 568758 		New		24

		Note: Total # of selecitons 56.										Note: Green maker cells over lap on both criteria.











Sheet2





Sheet3






List of 2007 selection for composition (17)

High cut Lignin  Lig./(G+X)
P1 156906 18.08 0.40
P1 329456 20.32 0.40
P1329470 20.74 0.40
P1494910 18.95 0.40
P1494912 19.71 0.41
P1 495929 16.39 0.41
P1496129 20.57 0.37
P1496171 20.32 0.41 8
Low cut
P1 329595 12.60 0.25
P1 154866 11.96 0.26
Pl 276820 13.09 0.26
P1297223 13.39 0.28
Pl 482837 12.06 0.29
P1482831 13.07 0.29
Pl 482901 12.67 0.29
P1 482735 13.14 0.30
P1 482826 13.38 0.30 9
List of 2008 selection for composition (20)
High cut Lignin | Lig./(G+X)
P1-513398 19.05 0.37
PI1-586036 17.67 0.40
P1-501024 16.20 0.40
P1-524552 16.59 0.40
P1-501075 16.36 0.41
P1-524599 18.52 0.41 6
Low cut
PI-513467 13.88 0.35
P1-524715 14.19 0.38
P1-524588 14.22 0.35
P1-562159 14.39 0.38
PI-513411 14.56 0.39
P1-545575 14.64 0.36
P1-513438 14.65 0.37
P1-549198 14.67 0.34
PI-545579 14.79 0.33
P1-536606 14.85 0.33
PI-536562 16.15 0.31 List of 2009 selection for agronom
P1-536553 16.08 0.31 Pl Comment
PI-536571 15.68 0.31 PI514514 | 2™ cut
PI-536592 16.37 0.31 14 PI 514543 | 2™ cut
List of 2009 selection for composition (19) PI514564 | 2" cut
High cut Lignin | Lig./(G+X) PI521195| 2™ cut
P1 573258 14.21 0.35 pI521198| 2™ cut




PI 521108 11.45 0.36 P1521202| 2™ cut
PI 537751 13.81 0.36 PI1521295| 2™ cut
Pl 521999 13.05 0.36 PI1521892| New
Pl 522028 12.73 0.36 PI1526068 | 2™ cut
PI 521191 12.30 0.36 P1526069 | 2" cut
PI 562732 13.11 0.37 7 P1526136 | 2" cut
Low cut PI549173| 2™ cut
PI 532226 10.00 0.26 PI1549175| 2™ cut
PI 521906 10.41 0.35 PI1562085| 2™ cut
Pl 521904 10.46 0.33 PI563179 | 2™ cut
Pl 513821 10.51 0.30 PI1568684 | 2™ cut
Pl 521924 10.61 0.33 PI1568691 | 2™ cut
PI 521905 11.01 0.33 P1568695| 2™ cut
PI 537752 11.03 0.28 PI568698 | New
Pl 568698 11.29 0.28 PI1568699 | New
PI 521988 11.44 0.29 PI568700| New
Pl 514564 12.02 0.29 PI568701| New
PI 537763 11.08 0.29 PI568730| New
PI 573267 12.23 0.29 12 PI1568758 | New 24

Note: Total # of selecitons 56. Note: Green maker cells over lap o



ic diserability



n both criteria.



From: John Mullet

To: Adam Helms

Cc: Shayna Spurlin; Bill Rooney; Bob Avant
Subject: Final drafts of GOAL2, Tasks 2.1, 2.2
Date: Wednesday, October 07, 2009 6:18:53 PM
Attachments: DARPA Eneray Crops JM100709.doc

Goal 2_Summary.docx
DARPA GOAL 2 Task2.1 budgetJust Milestones doc
DARPAGOAL2Task2.2 final

Adam and Shayna,
I am attaching four documents.

1. The Master Preproposal with a revised write up of GOAL 2, Task 2.1,
2.2, 2.3.

2. A Draft of the overall GOAL 2 statement of Deliverable, Metrics,
Milestones.

3. A final draft of GOAL 2, Task 2.1 budget justification, Milestones/
Deliverables.

4. A final draft of GOAL 2, Task 2.2 budget justification, Milestones/
Deliverables.

My plan is to work on the STO slides next.

John


mailto:jmullet@tamu.edu
mailto:ahelms@dsmail.tamu.edu
mailto:sfspurlin@tamu.edu
mailto:wlr@tamu.edu
mailto:bavant@dsmail.tamu.edu
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High-Biomass Energy Crops for U.S. Energy Security

Submitted to:


DARPA

Submitted by:


William Rooney (PI), Professor of Soil and Crop Sciences


Bob Avant, Director of Bioenergy Programs


Mike Gould, Director of Weslaco Research Station


Patricia Klein, Associate Professor, Bioinformatics

John Mullet, Professor of Biochemistry and Biophysics

James Richardson, Professor of Agricultural Economics


Steve Searcy, Professor of Biological and Agricultural Engineering


David Stelly, Professor of Soil and Crop Sciences


Texas AgriLife Research


Texas A&M University System

Contacts:


Brett Giroir, Vice Chancellor for Research


Texas A&M University System

Bill F. McCutchen, Associate Director


Texas AgriLife Research


Texas A&M University System

bmccutchen@tamu.edu

September 14, 2009

High-Biomass Energy Crops for U.S. Energy Security


VISION: The Texas A&M University System (TAMUS) will create and deliver advanced high yielding energy sorghums and new energy crops through a novel, non-GMO, wide-hybridization technology platform.  These unique energy crops will be sustainable, high yielding, widely adapted, drought tolerant, optimized for biofuels and biopower generation, thereby significantly improving U.S. biofuels and biopower production capability and long-term energy security.  


REQUIRED RESOURCES:  $21M / 5 years: By year:  $3M, $3M, $5M, $5M, $5M.


PROJECT DELIVERABLES:


1. Energy sorghum production maximized in locations of national security importance using optimized management practices, harvest logistics, and economic assessment.


2. Energy sorghum hybrids with increased yield and optimized composition for advanced biofuels and biopower generation designed using an integrated genomics-to-energy crop breeding technology platform.


3. Novel wide-hybrid energy crops propagated vegetatively and/or through seed production and an understanding of the genetic basis of wide hybridization.


OVERALL APPROACH: The capacity to sustainably produce a large supply of low cost compositionally optimized biomass is an essential requirement of large-scale economic production of advanced biofuels.  Researchers at TAMUS have determined that energy sorghum and wide-hybrids derived by crossing sorghum to cane and other energy grasses can meet the biomass feedstock requirements of the cellulosic-advanced biofuels industry.  The proposed R&D plan will accelerate the genetic improvement of energy sorghum, develop novel sorghum/cane wide-hybrids for energy use, deploy these crops in sites of national security importance, and optimize crop management, biomass harvesting and delivery to biorefineries.

NATIONAL SECURITY IMPLICATIONS: Energy sorghum hybrids optimized for geographic regions of national security importance have the capacity to supply lower cost feedstocks with specialized characteristics for advanced biofuels or biopower generation with high GHG offsets. Accelerating the improvement of energy crops will lead to cost decreases, supply increases, better conversion efficiency, reduced competition with food and feed production, and improved life cycle assessment of fuels derived from energy sorghum and wide-hybrids. Successful implementation of these technologies will provide a strategic, sustainable, low-cost source of advanced biofuels and biopower for DOD, and in the longer term could significantly impact the world’s supply of energy and transportation fuels. 

GOAL 1. Grow and optimize production of current energy sorghum hybrids at sites of importance to national security (Figure 1).  TAMUS has created unique high-tonnage drought-tolerant, non-GMO “energy sorghum” hybrids that yield 10-15 dry tons (dT) of lignocellulosic biomass per acre.  Current versions of energy sorghum enables biomass delivery to biorefineries at ~$60/dT providing a ~75% GHG offset for advanced biofuels production or ~95% for biopower. Energy sorghum hybrids will be grown at sites of national security interest such as Hawaii and other locations where agronomic management and harvest logistics will be optimized. Hybrid seed will be produced and tested in cooperation with our corporate partner Ceres, a bioenergy crop seed company.
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GOAL 2. Build an integrated genomics-to-breeding technology platform that will accelerate the rate of genetic improvement of energy sorghum and wide-hybrids (Figure 2).  Sorghum is one of the most highly productive C4 grass species known, with excellent genetics, a complete genome sequence, and an extensive germplasm collection (~40,000 accessions) that contains valuable genetic diversity for the design and improvement of energy sorghum and other energy crops.  TAMUS is creating an advanced Genomics-to-Breeding Technology Platform based in part on a novel digital genotyping technology that enables the acquisition of detailed profiles of genetic variation of germplasm accessions, gene discovery populations, and breeding materials. Implementation of this technology within an expanded TAMUS energy sorghum and wide-hybrid genomics, breeding, and improvement program will significantly increase the long-term rate of energy crop design and improvement. The goal is to increase energy crop yield to 15-20 dT/acre while optimizing biomass composition to improve conversion efficiency into advanced biofuels and biopower.
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GOAL 3. Develop next-generation energy crops using novel wide-hybridization technology that enables sorghum to be crossed with energy cane and other energy grasses (Figure 3).  Wide-hybridization technology developed at TAMUS allows sorghum to be crossed with sugarcane and other C4 grasses. The resulting intergeneric hybrids have the potential for increased yield, to exhibit unusual hybrid vigor, and to express unique combinations of useful traits from the species being crossed, such as large seed size or drought tolerance from sorghum, with perennial growth, cold tolerance, and/or high nitrogen use efficiency from other C4 grasses such as energy cane or Miscanthus.  Revolutionary ramifications are expected: [1] mass-production of hybrid seed from crosses with energy canes (first time ever); [2] 25-90+% cost reduction for planting energy canes; [3] option to grow wide-hybrid energy crops as seed-based crops (much more flexible than production based on vegetative propagules); and [4] a suite of newly created next-generation energy grasses for advanced biofuels and biopower generation in diverse agricultural and climatic conditions.


[image: image5.wmf]

IP/LICENSING PLAN: The intellectual property for sorghum wide-hybridization and wide-hybrids is wholly owned by TAMUS. Current energy sorghum hybrids (not wide-hybrids) are being developed in collaboration with Ceres, a commercial energy crop seed company.  Ceres has agreed to extend preferred customer status to DOD for its sorghum hybrids and to supply commercial amounts of seed. The results of research funded by DARPA will be protected via both statutory means (e.g. patents, plant variety protection certificate) and contractual means (e.g. distribution of tangible materials under appropriate agreements).  Licensing of TAMUS intellectual property will include diligence to ensure licensees will meet both commercial and national security requirements for these novel energy crops.

RESEARCH AND DEVELOPMENT PLAN:


GOAL 1: Optimize production of energy sorghum hybrids in strategic areas to provide feedstocks for biofuels production for military installations.  


Deliverables: 


1. Energy sorghum hybrids adapted to specific production environments of national security interest.  


2. Agronomic guidelines for sustainable production of energy sorghum.


3. Location-specific logistics system for supplying biomass feedstocks to biorefineries that meet product specifications.  


4. Economic assessment of dedicated energy sorghum production and biomass delivery to biorefineries at sites of national security interest.  


Rationale: Energy sorghum, a C4 grass, is a superior plant species for lignocellulosic bioenergy production due to its ability to produce at least 10-15 dry ton/acre of biomass in good production environments.  The development of high yielding energy crops such as energy sorghum is important to the successful establishment of large-scale biofuel production because these crops will (1) reduce the cost of biomass per unit of biofuels produced, (2) reduce competition for land and between food and fuel crops by minimizing bioenergy production footprints, (3) reduce the cost of transporting biomass to biorefineries by increasing the amount of biomass that can be generated near a biorefinery, and (4) reduce carbon emissions per unit of transportation fuel produced generating carbon credits and positive environmental impact.  The goal of this objective is to maximize the yield of energy sorghum hybrids in sites of national security interest by screening current and next-generation energy sorghum hybrids for adaptation to specific locations, optimizing crop management, harvesting schedules and the logistics of processing and transport of biomass feedstock to biorefineries.  The economics of the integrated energy sorghum production system will also be analyzed.


RESEARCH PLAN:


Objective 1: Identify the best energy sorghum hybrids for specific production environments of national security interest.  (Ceres, Inc)

Rationale: Energy sorghum hybrids need to be evaluated in multiple environments to identify specific hybrids that are best adapted to each production site, to assess the yield potential in each region, and to identify the factors that limit yield in each environment so they can be minimized through genetic improvement and crop management.    


Implementation Plan:


1. Small replicated trials of at least 25 different energy sorghum hybrids in 8-10 environments to assess and identify the optimum genotypes for each adaptation zone.   Production test sites will include and focus on sites of current national security interest and regions that are likely to be important in the longer term. As appropriate to environment, selected energycane varieties will be included for relative comparison of performance.  


2. Plant Breeding Data to collect includes but is not limited to


a. Biomass Yield


b. Composition


c. Height, Maturity


d. Disease Reaction


e. Pest Reaction


Budget:  Years 1-2, $175K/year; Years 3-5, $400K/year


Objective 2: Establish sustainable and best management practices for optimum agronomic production of energy sorghum at selected locations of strategic importance.  (Blumenthal)

Rationale: The genetic potential of elite hybrids or cultivars will be expressed and yield maximized only if best management practices are utilized to optimize the production environment.  


Implementation Plan: 


1. Large replicated trials of the highest yielding energy sorghum hybrids for agronomic testing at selected locations.  Variable factors to evaluate include 


a. plant population


b. fertility, irrigation requirements


c. harvest scheduling


d. hybrid or cultivar


e. composition


2. In Years 1 and 2, we expect testing in 2 to 3 locations.  In Years 3 to 5, additional locations will be established.


3. As appropriate to locations such as Hawaii, energycane cultivars will be planted and evaluated in comparable studies. 


Budget:  Years 1-2, $175K/year; Years 3-5, $400K/year


Objective 3: Evaluate systems to meet biomass delivery specifications (quantities, moisture content, particle size, total carbohydrate composition, ash content, etc.) for conversion systems. (Searcy & Thomasson)

Rationale: Efficient harvest systems that consistently provide acceptable biomass to the processing gate in a timely and desired mode is essential for any biorefinery.  


Experimental Plan:  Given DOD’s desire for drop-in biofuels that can displace significant quantities of petroleum-based JP-8 and JP-5, the most likely conversion techniques will be thermo-chemical in nature, at least in the mid-term future.  Without selecting a specific conversion technique, general feedstock characteristics can be anticipated.  Thermo-chemical conversion techniques typically require biomass with lower moisture content and smaller, more uniform particle sizes, both of which are significant challenges without applying excessively high levels of energy.  All technical challenges to providing the desired feedstock characteristics will be prioritized, and greatest emphasis placed on the most limiting factors.  


The following is a five-year plan to assess potential biomass feedstock logistics systems that would be required to meet DOD demands for biofuels.  This plan will be closely coordinated with activities under the related objectives, and with DARPA.


Year 1:  


a. Obtain from DARPA preferred target locations for biofuels production and consumption and target biomass characteristic specifications.  Anticipate three distinct sites to be evaluated during the initial phase of the project.  If DOD specs are unavailable, establish target specifications for generic thermo-chemical conversion techniques based on existing techniques such as Fischer-Tropsch and pyrolysis.


b. Assess agricultural infrastructure at the selected sites to determine the potential suite of machinery needed for harvest, storage, transport and preprocessing.


c. Utilize the DOE feedstock logistics simulation model (IBSAL) to assess the impact of regional weather conditions on the operation of potential logistics systems.


d. Identify probable optimum logistics systems for each site evaluated, and challenges to be overcome in each system.


Year 2:


a. Utilizing Texas AgriLife Research regional experiment stations, select locations and harvest periods most capable of simulating the DOD target locations.


b. Establish small-scale (30-50 acre) studies to evaluate of the performance of the identified logistics systems.  


c. Evaluate the performance of the logistics systems relative to the established delivery specifications and the anticipated and unanticipated challenges to achieving the desired characteristics.


d. Compare actual and simulated logistics systems performance at each target site based on desired and achieved biomass feedstock characteristics, and identify logistics operations requiring modification or alternative techniques.


Year 3:


a. In consultation with DOD project managers, determine if each target site logistics system testing should continue on a small-scale basis at Texas AgriLife Research centers with revised logistics mechanisms intended to address year 2 identified deficiencies, transition to larger scale/longer harvest period studies, or establish a study in the target site region.


b. Evaluate tested systems in a manner similar to year 2, concentrating on challenges with each site.


c. Comparison of desired and achieved biomass feedstock characteristics under revised logistics systems, identification of logistics unit operations representing greatest opportunity for enhancement of feedstock quality if fundamental changes are made in machines or techniques.


Years 4 & 5:


a. Optimized logistics systems will be evaluated and enhanced in large-scale demonstrations in conjunction with the sorghum hybrids and production technique developed under objective 1 and 2.


Budget:  Years 1-2 - $350K/year; Years 3-5 $800K/year

Objective 4:  Determine the optimal production harvesting system in alternative regions and prices farmers must be paid to grow a dedicated energy crop.  (Richardson)

Rationale:  It is critical to the project’s success to know what the cost of producing biomass feedstocks and the prices (and contracts) farmers will have to be offered to get them to grow a dedicated energy crop. Risk of production and harvesting energy crops must be considered relative to risks of producing traditional crops or breaking out new land to grow energy crops.  


Experimental Plan:  The results of the field data collection and logistics system simulation will be combined into an assessment of sorghum production, harvest and delivery system.  This effort will include details on the equipment, fuel use, labor requirements, and costs of planting, growing, harvesting, handling, and transporting feedstock in order to generate accurate projections of delivered feedstock cost under a commercial scenario.  Information about weather risk, soil productivity, and costs of production for traditional crops at each alternative site will be modeled in a Monte Carlo economic model to project risk adjusted net incomes for energy crops and existing food/feed crops.  Costs of production and production functions for dedicated energy crops will be modeled to estimate risk adjusted net returns for energy crops using alternative production and harvesting practices.  Stochastic efficiency techniques will use the risky net returns for energy crops and traditional crops to estimate utility adjusted net returns for alternative price/contract arrangements to estimate which price/contract will be necessary to induce farmers to grow energy crops. Model results will be validated through interviews with local commercial scale farmers.


Analyses of acreage competition with traditional food/feed crops will be done for alternative areas.  For regions with no current crop production, the costs to convert open ground to energy crop production will be estimated.  Budgets developed for growing an energy crop under alternative production and harvesting systems will be used to determine the economically optimal production/harvesting system for each study area.  Local risk factors are expected to make the optimal production/harvesting system differ across study areas.


Budget:  Years 1-2, $225K/year; Years 3-5 $350K/year.


Objective 5: Identify feasible production regions for commercial production of dedicated energy crops at sites of national security interest.  (Richardson)

Rationale: Many different factors must be considered in identifying production sites.  Site selection is a critical factor, as it will directly affect what kind of energy sorghum to produce, crop yields, and the costs of production. Early selection of feasible sites will directly affect the plant breeding program and where field tests will be conducted. Once feasible sites are identified, the basic and agronomic research can proceed to optimize the energy crop’s biomass production potential for regions of interest. The site selection criteria must consider many different factors, such as: growing season for sorghum, current production of sorghum in the region, harvesting and storage requirements, proximity to end users, availability of land and irrigation water, rainfall patterns, temperature patterns, competition with existing crops and livestock, population density, and environmental considerations.


Experimental Plan: 


1. Identify the DARPA site selection criteria.  


2. Identify additional location criteria based on secondary data and experience and assign weights to site selection criteria to form a lexicographic function for ranking alternative sites. 


3. Develop models to analyze the possible sites discussed at the meeting plus additional sites that also may meet the site selection criteria.  


4. Location studies will be updated in subsequent years as the breeding program produces new varieties that could expand the climatic/resource zones where dedicated energy sorghum can be produced.


Budget:  Years 1-2, $75K/year; Years 3-5, $50K/year

GOAL 2:  Increase the yield and optimize the composition of energy sorghum using an integrated genomics-to-breeding technology platform to accelerate the rate of genetic improvement and design of energy sorghum. 


Deliverables:


1. Energy sorghum inbreds and hybrids with increased yield (~15-20 dT/acre) and improved composition for DOD’s biofuels/biopower conversion processes.


2. A genomics-to-breeding technology platform that will sustain increased rates of energy sorghum improvement.


3. Identification of genes/markers that control traits important for the design of energy sorghum and useful for marker-assisted selection of energy crops.


Rationale and Approach: Substantial improvement in energy crop yield and quality can be achieved using breeding and genetic improvement methods that have been used to improve crops such as corn (~4X) over the past 50 years. The central approach involves screening germplasm collections for variation in genes/traits that contribute to increased yield and improvement in specific traits. The breeding-based genetic improvement process is time consuming because of the complexity of germplasm collections, the structure and nature of naturally occurring genetic variation, and due to the need to simultaneously improve many different traits. However, the resulting improved genotypes are stable and provide sustainable increases in yield and quality. 


 The TAMUS sorghum-breeding program is developing next-generation energy sorghums using the process shown in Figure 4, by screening the sorghum germplasm collection for useful genes/traits and then pyramiding these genes through breeding and marker-assisted selection into elite energy sorghum hybrids. A key rate limiting step in energy sorghum improvement is the time and cost of screening the germplasm collection of ~40,000 accessions, core collections, and breeding populations for the large number of traits relevant to energy crop design. 
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Further analysis of the energy sorghum design process showed that the overall efficiency of genetic improvement could be significantly improved through the systematic collection and utilization of genotyping information.  For example, to identify the genetic relationships among germplasm accessions eliminating the need to screen duplicates, to create diversity enriched core collections and breeding pools, to aid trait locus discovery and DNA marker development, and to enable marker-assisted breeding.  To address this need, we developed Digital Genotyping Technology taking advantage of the capacity of new high performance sequencers such as the Illumina GAII to acquire billions of base pairs of DNA sequence information each run.  The DNA sequence data can be processed to reveal the nature and distribution of genetic diversity at the DNA sequence level across the genomes of large numbers of accessions and breeding lines at variable depths depending on application. We propose to use this technology to assess the genetic diversity of germplasm accessions and breeding lines, create core collections enriched in genetic diversity, identify parental lines for population construction, for QTL/trait/gene mapping, and to carry out genome wide marker-assisted-breeding (MAB) (Figure 5). Implementation of Digital Genotyping within the integrated energy sorghum improvement program shown in Figure 5 will increase the rate and efficiency of energy sorghum design for the decade we expect will be required to fully utilize the genetic potential of this crop’s germplasm collection. 
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Figure 5: Genomics-to-Breeding Technology Platform that begins by collecting diversity profiles of sorghum germplasm accessions, followed by the creation of core collections, populations, gene/trait (QTL) mapping, marker-assisted selection (MAS) and breeding. 


RESEARCH PLAN:


Task 2.1: Collect digital genotyping diversity profiles of ~16,000 sorghum germplasm accessions to enable more efficient and comprehensive utilization of germplasm for trait/gene discovery and energy sorghum breeding.

2.1.1. Collect and analyze genomic diversity profiles of ~2,000 (Yrs 1,2) or -4,000 (Yrs 3-5) sorghum germplasm accessions each year.



Digital Genotyping technology (DG) developed at TAMUS is based on the targeted acquisition of informative sequences from plant genomes of different accessions or lines, and the subsequent comparison of these sequences to identify DNA polymorphisms that reveal genetic relationships. In this project, DNA will be extracted from 2,000 (Yrs 1,2) or 4,000 (Yrs 3-5) sorghum accessions each year for genotyping and to build a DNA archive for subsequent use.  Approximately once per month, DG templates will be prepared from the DNA derived from 200 (Yrs 1,2) or 400 (Yrs 3-5) sorghum accessions and sequenced using an Illumina GAII sequencer.  Approximately 40bp of sequence will be acquired per template and each set of templates will be sequenced at ~10X depth.  DG-1 depth of analysis will be carried out where approximately 15,000 unique sequences from specific sites in each sorghum genome will be analyzed revealing the distribution of up to ~2,000 DNA polymorphisms among diverse accessions.  The sequence data will be processed using a bioinformatics DNA sequence analysis pipeline that removes non-specific sequence reads, clusters the sequences, and identifies sequences that are unique in the genome and therefore useful for genetic analysis.  Data from the unique sequence sites will be placed in a database for ongoing analysis of genetic diversity.  Once every 12 months, data collected on accessions will be analyzed for overall genetic relationships among germplasm accessions using standard programs for hierarchical clustering and visualization.  This information will guide the selection of sorghum accessions placed in core collections and analyzed at greater depth (DG-2) to reveal haplotypes (Objective 2.1.2). 


2.1.2. Collect 200-400 high-resolution genotype profiles of sorghum accessions that comprise core collections, breeding lines and parental lines used in mapping each year.


DG-2 depth genotyping profiles will be obtained from sorghum genotypes selected to incrementally sample germplasm collection diversity, accessions selected for inclusion in core collections, discovery populations, and breeding lines.  Approximately 200 accessions will be analyzed at DG-2 depth in Years 1 and 2 and 400 accessions/yr in Years 3-5.  DG-2 depth of analysis involves the collection of sequences from ~120,000 sites that will identify more than 15,000 polymorphisms that distinguish the genotypes.  This depth of genotyping will enable high-resolution graphical genotypes to be constructed revealing genomic regions that may contain allelic variation in key genes for energy sorghum traits.  This data will be used to target germplasm screening of  accessions that are enriched in variation in key genes/loci that modulate traits important for energy sorghum. It should be noted that the numbers of genotypes projected for analysis in Years 1 and 2 are based on current sequencing technology. However, we project that by Years 3-5, the number of genotypes that can be analyzed per sequencing run will increase due to improvements in the GAII sequencer and this increase in expected efficiency is reflected in the number of genotypes that we estimate can be collected during these years.


Budget: $250K/yr - Yr1/2; $350/yr – Yr 3-5

Task 2.2: Create and screen core sorghum germplasm collections and an integrated set of breeding and discovery populations for phenotypes, genotypes, and genomic regions that contribute to yield, and QTL/genes that modulate key energy sorghum traits. 


2.2.1. Create and screen core sorghum germplasm collections for key energy traits including but not limited to biomass yield, composition/conversion efficiency, duration of growth, lodging resistance, and drought tolerance.


The goal of this activity is to capture a large portion of the genetic and trait diversity present in the sorghum germplasm collection in core collections suitable for screening energy traits, in breeding pools, and in discovery populations in order to accelerate comprehensive germplasm screening for genetic variation in key energy traits.  Three core collections will be developed, refined and enriched; (1) a stratified core collection of photoperiod sensitive energy sorghum accessions (100, 400, 1,600 accessions) and (2) a core collection of converted (photoperiod insensitive) energy sorghum accessions that can be used to assess traits expressed in energy sorghum hybrids (100). The core collections will be screened for useful variation in a wide range of energy traits including but not limited to biomass yield, duration of growth, lodging resistance, composition/conversion efficiency, stem traits, and drought tolerance to identify parental lines useful for creating trait/marker discovery populations and genotypes useful for energy sorghum breeding (Task 2.3).


2.2.2. Create and screen energy sorghum populations for trait/gene locus mapping.


Populations segregating for a wide range of energy traits will be established to facilitate QTL/trait mapping to delineate the complexity of the genetic architecture of the gene regulatory networks that modulate trait expression.  Three populations consisting of ~96 lines derived from late flowering, photoperiod sensitive energy sorghum parental lines have been established and are at the F3 stage of construction.  These populations will be advanced to the F4 (2010) and F5 (2011) generation.  Preliminary screening for trait variation in these populations will be done in Yr 1 with deeper analysis in Yrs 2-5.  


Additional populations derived from crosses created during the energy R-line conversion will be expanded and used for trait/QTL mapping. For example, a cross of R.07007 and a promising exotic R-line that is currently at the F2 stage will be expanded and progressed to subsequent generations.  One set of progeny from this cross have a ‘converted’, early flowering genotype that allows test crossing to A-lines and evaluation as energy hybrids (late flowering).  The converted lines will also be evaluated for traits per se.  Another set of progeny derived from this cross are late flowering and these lines will be advanced to the F4/F5 stage so that energy sorghum traits can be evaluated by QTL mapping per se in a late flowering background.  Progeny from both sub-populations will be genotyped using DG, and phenotyped for a range of traits including but not limited to biomass yield, flowering time, lodging resistance, stem traits, composition (NIR), and conversion efficiency (in DARPA preferred processes).  The populations will be screened for additional traits such as drought tolerance, salt tolerance, nitrogen use efficiency and pest resistance as time and resources allow.  Progeny from the R.07007/exotic R-line population will be evaluated row tests in College Station in 2011, and with replication per se and in hybrid combination in Yrs 3-5 assuming useful trait segregation is observed. Two additional populations with this genetic structure or derived from two converted energy sorghum R-lines that capture as much of the genetic diversity entering the breeding pool as possible will be generated each year then screened and advanced as described above.  Therefore, within 5 years, at least 10 trait/marker discovery populations consisting of at least 96 progeny will have been created and will be at various stages of completion (F5 RILs).


2.2.3 Map QTL and generate markers for energy trait marker-assisted breeding.


Genotyping and phenotyping data obtained from the populations developed in objective 2.2.2 will be used to construct genetic and QTL maps using QTL Cartographer and standard mapping approaches. DNA markers for QTL that modulate useful energy traits identified through mapping will be generated starting in Year 3 and used for marker-assisted breeding once the markers are validated as useful in breeding pools (Task 2.3).  QTL mapping will begin with one population in 2011 and scale up to two populations per year in Years 3-5. This information will provide the starting point for iterative searches for optimal alleles in the germplasm.


Budget: $250K/Yr – Yr1/2; $400K – Yrs 3-5


Task 2.3: Develop and test advanced inbred lines and hybrids for yield, adaptation, and traits that contribute to the value and overall utility of energy crops.  (Rooney, Peterson)

Experimental Plan:


2.3.1 Construct a large number of crosses among converted energy lines to sample diversity.



2.3.2 Test-cross/phenotype/genotype/select improved lines.


a. 
Biomass yield/partitioning.


b. Tillering, lodging


c. Flowering time, height


d. Composition (NIR)


e. Conversion efficiency


f. Drought/salt tolerance 


2.3.3 Pyramid beneficial traits in elite pollinator parents.


a. Using phenotypic selection.


b. Using marker-assisted-selection.


2.3.4 Generate and test hybrids in multiple locations.


 Budget:  $500K for Years 1, 2; $750K/yr for Years 3-5.

GOAL 3:  Create revolutionary next-generation energy crops by wide hybridization of diverse sorghums with sugarcanes and other energy grasses.  


Deliverables: 


1. Elite intergeneric hybrids individually selected for vegetative propagation and biofuel production characteristics; diversity that expands production range.


2. Assessments of values and production ranges for the elite intergeneric hybrids.


3. Parental lines that optimize production of intergeneric F1 or BC1F1 seed for seed-based cultivation of heterotic “sor-canes” and other wide-hybrids, and/or self-fertile synthetic polyploids.  


4. Genetic types that expand the ease and scope of wide-hybridization among C4 grasses for deriving additional biofuel crops.  

Approach: Because the highest yields of plant biomass are derived from exceptional C4 grass hybrids, the most energy and cost-effective plant-based biofuel strategies will rely on C4 hybrids. TAMUS recently established technology that revolutionizes the range and facility of wide-hybridization between sorghum and other C4 grasses, including sugarcanes. TAMUS is uniquely capable of creating extremely large numbers of genetically unique intergeneric hybrids that have never been produced before.  These have the potential for [1] strong vegetative hybrid vigor, [2] unique combinations of useful traits from the species and genotypes being crossed, [3] high capacities for clone-based production, like sugarcane, and [4] large enough seed sizes to allow for production of “wide-hybrid” canes from seed-based plantings.  Potential trait combinations include resistances to multiple diseases, pests, drought, heat, cold, salinity, and soil deficiencies, perennial or annual growth, high nitrogen-use efficiency.  This DARPA project will expectedly lead to a suite of novel next-generation energy grasses for advanced biofuels and biopower generation, the revolutionary benefits of which will include significantly higher biofuel yields, greater diversity of bio-fuel crops available to DARPA and other bio-fuel producers, expanded geographic, climatic and environmental ranges usable for biofuel production (thereby reducing impact on food production), and a seed-based system for producing cane-like intergeneric crops which eliminate costly vegetative plantings (up to $1,000/acre).

Research Plan


Objective 1: Create large numbers of individually distinct sorghum/energycane hybrids.  (Rooney, Stelly, Gould/Sugarcane Breeder)

Rationale: Evaluation of current wide-hybrids indicates that “elite” hybrids (top 2%) offer great promise as biofuel feedstocks. If grown clonally as biofeedstocks using methods that rely on vegetative propagules, as for sugarcane, only the very best wide-hybrids will be used for biofuel production.  The best hybrids will be obtained most rapidly by screening very large numbers of progeny from very diverse pollen parents.  The best hybrids will be advanced for use in crop testing and hybrid development.  


Experimental Plan: 


1. Hybridization of Tx3361 sorghum (and other iap derivative lines) with energycane in crossing greenhouses in Weslaco and/or College Station, Texas.  


2. Produce at least 10,000 intergeneric seed annually 


3. Selectively establish at least 1,000 seedlings in field nurseries in College Station for evaluation.  


4. Through five years, screen at least 50,000 hybrids.  Select hybrids will be propagated at the end of the season for use in other objectives.  


Budget: 
$150K/yr, Years 1-2; $200K/yr, Years 3-5



Objective 2: Multi-location screening of wide-hybrids to identify elite and unique hybrids.  (Rooney, Beaumont, Weslaco) 


Rationale: The performance of intergeneric hybrids will be affected by interactions of genotype and environment (GxE).  Given the possibility that subsequent production may be best served by selection directly in each area of subsequent use, we will grow and select early-generation wide-hybrids in multiple locations that are expected to be biofuel production sites.  Data and selections from these sites will collectively reveal site-specific and site-nonspecific trait and/or genetic tendencies that foster improved selection subsequently.     


Experimental Plan: 


1. Intergeneric hybrids will be grown as transplanted seedlings or direct-seeded seedlings in three different production environments (College Station, Weslaco and Beaumont).  One of two general approaches will be used to distribute materials to multiple locations destined to serve as biofuel production test sites.  


2. F1 seedlings selected in breeding nurseries will be vegetatively propagated and distributed clonally for replicated evaluation at the test sites.   


3. Wide-hybrid F1 seed identified as to parentage will be distributed to the multiple-location sites, for either direct seeding or greenhouse-based germination and subsequent transplanting; in this case, results from multiple locations would be collated according to parentage, not individual genotypes (i.e., family-based selection).  


Budget: 
$150K/yr, Years 1-2; $200K/yr, Years 3-5


Objective 3: Determine agronomic performance and conduct pilot-scale testing of intergeneric hybrids.   (Rooney, Gould/Sugarcane Breeder, El-Hout, Blumenthal)

Rationale: Agronomic characterization of intergeneric hybrids will define the best management practices for these new crops, their relative strengths, and the best genotypes for commercialization.  This information will be used to identify clones to advance for research objective 4.


Experimental Plan:

1. Years 1-2: 


a. Hybrids selected in Objective 1 or 2 will be clonally propagated and planted in multiple locations (Weslaco, College Station, and Beaumont, Texas). 


b. In select locations, two complete trials will be planted; one will be grown under full irrigation and the second will be produced under limited irrigation to fully assess the level of drought tolerance.  


c. Evaluation for at least three years to determine adaptation, perenniality and biomass yield.  All trials will have comparative checks of bioenergy sorghum and energycane.  


2. Years 3-5: 


a. Continue additional testing, as described in Years 1-2. 


b. In years 3-5, the elite lines will be clonally propagated for advanced testing in a larger number of locations; including but not limited to sites of importance to DARPA and DOD production.    

Budget: 
$150K/yr, Years 1-2; $300K/yr, Years 3-5

Objective 4: Develop seed-based propagation systems for sorghum/energycane hybrids  (Rooney, Gould/Sugarcane Breeder, Stelly)

Rationale: Seed-based planting of an energycane-like crop could reduce planting costs by >90% and greatly increase production flexibility, and attractive feature for both producer and biofuel plant feedstock production facilities.  Current data indicate that major strides in seed production and hybrid performance will be obtainable through improvements of both parents, i.e., breeding of improved sorghum seed parents and concomitant selection among energycane pollen parents.   


Experimental Plan: 

1. Sorghum Seed Parental Line Development (iap)

a. iap sorghum with high stem sugar

b. enhanced disease resistance

c. improved drought tolerance

d. production of A/B lines

2. Energycane Pollinator Parent Screening and Development

a. assess seed set of different energycane pollinators on Tx3361 or other iap sorghums

b. select energycane pollinators based on pollen viability, Tx3361 seed set, and progeny performance

c. selectively breed energycane specifically for pollination of iap sorghum genotypes

d. test selected derivatives from breeding for enhance pollination of iap sorghum genotypes

3. Cytological Manipulations of Pollinator Parent to Produce Uniform Commercial Hybrids

a. recover an amphiploid of each elite sorghum/energycane hybrid

b. test fertility of derived line

c. test hybridization of derived line to sorghum (4.1a)

d. derive lines that are good pollinators and genetically stable

Budget: 
$400K/year, Years 1-2; $600K/year, Years 3-5


Objective 5: Molecular characterization of iap and other important genes that influence intergeneric hybridization and recombination, and parental and intergeneric hybrid genotypes.  (Klein, Mullet)

Rationale: Characterization of the iap gene will facilitate further selection of promising parental genotypes for producing intergeneric crosses.  In this case, marker-assisted selection will expedite and economize the development of genetic combinations of iap with other genes that enhance production, performance and quality of wide-hybrids.  Mapping of a trait-controlling gene at high resolution is often key to its identification, which may well stimulate the discovery and utilization of similar genes in other species. Such advances could lead to additional advances in US biofuel feedstock production. 


Experimental Plan:  


a. Evaluate a BC1F1 mapping population (N=300) for the iap phenotype.


b. Genotype the BC1F1 mapping population to the ~0.3 cM resolution.  


c. The iap-containing segment between most closely flanking markers will be searched for genes that have the expected function.


d. Candidate genes will be sequenced from Tx3361 and wild type and validated bioinformatically and experimentally as the gene that enables intergeneric hybridization.


e. DNA markers linked to iap alleles will be developed for use in the wide-hybridization breeding program.


a. “Digital Genotype” parental lines and select progeny.


b. Analyze the Digital Genotypes to determine the sizes and extents of genome admixture in the hybrids.


c. “Digital Genotype” selected cane genotypes that are tested for efficacy in wide-hybridization, and determine if the genotyping technology can enhance parental line selection.


Budget: 
$150K/yr, Years 1-2; $200K/yr, Years 3-5


BUDGET SUMMARY: Total Costs


		Task

		Year 1

		Year 2

		Year 3

		Year 4

		Year 5

		Totals



		1.1

		$175,000

		$175,000

		$400,000

		$400,000

		$400,000

		$1,550,000



		1.2

		$175,000

		$175,000

		$400,000

		$400,000

		$400,000

		$1,550,000



		1.3

		$350,000

		$350,000

		$800,000

		$800,000

		$800,000

		$3,100,000



		1.4

		$225,000

		$225,000

		$350,000

		$350,000

		$350,000

		$1,500,000



		1.5

		$75,000

		$75,000

		$50,000

		$50,000

		$50,000

		$300,000



		

		$1,000,000

		$1,000,000

		$2,000,000

		$2,000,000

		$2,000,000

		$8,000,000



		

		

		

		

		

		

		



		2.1

		$250,000

		$250,000

		$350,000

		$350,000

		$350,000

		$1,550,000



		2.2

		$250,000

		$250,000

		$400,000

		$400,000

		$400,000

		$1,700,000



		2.3

		$500,000

		$500,000

		$750,000

		$750,000

		$750,000

		$3,250,000



		

		$1,000,000

		$1,000,000

		$1,500,000

		$1,500,000

		$1,500,000

		$6,500,000



		

		

		

		

		

		

		



		3.1

		$150,000

		$150,000

		$200,000

		$200,000

		$200,000

		$900,000



		3.2

		$150,000

		$150,000

		$200,000

		$200,000

		$200,000

		$900,000



		3.3

		$150,000

		$150,000

		$300,000

		$300,000

		$300,000

		$1,200,000



		3.4

		$400,000

		$400,000

		$600,000

		$600,000

		$600,000

		$2,600,000



		3.5

		$150,000

		$150,000

		$200,000

		$200,000

		$200,000

		$900,000



		

		$1,000,000

		$1,000,000

		$1,500,000

		$1,500,000

		$1,500,000

		$6,500,000



		

		

		

		

		

		

		



		Total

		$3,000,000

		$3,000,000

		$5,000,000

		$5,000,000

		$5,000,000

		$21,000,000





�



FIGURE 3.  Diagrammatic representation of wide-hybridization technology for sorghum (Sorghum bicolor):  normal sorghum stigmas are highly “self-compatible”, i.e., with sorghum pollen (left), but highly incompatible with alien pollen (center), pollen tubes of which are forced to cease growth soon after emergence, thus precluding fertilization.  In the specially bred TAMUS “promiscuous” lines of sorghum, the alien pollen is much more compatible (right) resulting in pollen tube growth, which thus permits fertilization, embryogenesis and formation of F1 seed.   
























Goal 2:  Accelerate the genetic improvement of energy sorghum by building and utilizing an integrated genomics-to-breeding technology platform.



Deliverable:  Energy sorghum hybrids with increased yield and improved composition for advanced biofuels and biopower generation.

Metric:   Increase energy sorghum yield from 10-15dT to 15-20 dT/acre and modify biomass composition to increase biofuels/biopower yield/dT using DOD-preferred conversion processes.

Milestones:

1. Create an archive of DNA and database of Digital Genotyping profiles that quantify the extent and distribution of genetic diversity present in 16,000 accessions of the sorghum germplasm collection.

2. Create and utilize energy sorghum core collections and discovery populations to identify genetic-trait loci and DNA markers useful for marker-assisted energy sorghum breeding and design.

3. Create and screen diverse sets of inbred and hybrid lines each year to identify genotypes with increased yield and improved composition.
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GOAL 2: Task 1


Budget Justification:


Implementation of this objective will require the collection and analysis of DNA and genotypes from 16,000 sorghum germplasm accessions.  The three main tasks are; (1) to obtain DNA from 2,000-4,000 accessions each year, (2) to genotype each accession using Digital Genotyping on the GAII sequencer, and (3) to process and analyze the acquired sequences for variations (polymorphisms) in DNA sequence.


Personnel:


PIs: Dr. Mullet will oversee the collection of DNA, template generation and sequence acquisition. Dr. Klein will oversee DNA sequence processing and the bioinformatic DNA sequence analysis pipeline.  Dr. Mullet and Dr. Klein will work on data analysis related to the analysis outputs related to genetic diversity (dendrograms, similarity matrices, graphical genotypes).  No support for the PI’s is requested.


Research Associates:  Funding to support 50% of the salary of Ms. Susan Hall, a Research Associate is requested.  Ms. Susan Hall will be responsible for coordinating the growth of sorghum accessions targeted for genotyping, DNA isolation, quantitation and archiving and template generation.  She will oversee the activity of student workers who will help with DNA acquisition, schedule runs on the GAII, and participate in data analysis.  DNA sequencing processing and analysis will be carried out by a bioinformatician working under the direction of Dr. Klein.


Student Workers:  Students will be hired on hourly wages to help with planting, tissue and DNA collection.  Students will be paid minimum wage.


Materials and Supplies:  Material and supply costs associated with the three steps in genotyping are described separately.


1. Seedling growth and DNA extraction: The current cost of acquiring high quality DNA for Digital Genotyping is $4/sample.  This includes the cost of soil and pots for seedling grow out, tubes and reagents for FastPrep DNA extraction, and fluors required to determine DNA concentration using a Qbit fluorometer.  DNA samples will be archived in a -20 or -80 freezer for long term storage.  DNA will be extracted from 2,000 sorghum accessions in years 1 and 2 and 4,000 accessions in years 3-5.


2. DNA template preparation:  DNA from each accession is digested with a restriction enzyme, adapters are ligated to the resulting DNAs, samples are pooled, sheared, a second adapter is ligated, samples are sized on columns, purified and tested for amplification efficiency prior to loading.  The cost of reagents (enzymes, adapters, clean up and sizing columns, tubes) for this protocol is $4/template.


3. DNA sequencing costs:  A single run on the Illumina GAII sequencer costs $5,400 based on the need to purchase a cluster generation kit ($2,700), a 36bp sequencing kit ($1,200), and $1,500 in service fees (to cover the service contract and technical support for the GAII).  Fourteen runs are budgeted for Years 1 and 2 ($5,400 X 14 = $81,000) and twenty runs for Years 3-5 ($5,400 X 20 = $108,000).


GOAL 2, Task 1:


Milestones and Metrics:


1. DNA will be extracted from 2,000 sorghum accessions per year (Yrs 1, 2) and 4,000 accessions per year in Years 3-5 and placed in an archive.


2. DNA diversity profiles will be collected at DG-1 depth (~10,000 unique sequences/genome) from 2,000 accessions (Yrs 1, 2) and 4,000 accessions (Yrs 3-5) and at DG-2 depth (~100,000 unique sequences/genome) from 200 accessions (Yrs 1, 2) and 400 accessions (Yrs 3-5).


3. Processed sequence data from each GAII run will be added to a database on approximately a monthly basis.


4. The genetic relationships among accessions will be determined once per year using hierarchical clustering programs that implement UPGMA (Unweighted Pair Group Method with Arithmetric mean) methodology.


Deliverables:


1. An archive of DNAs from ~16,000 sorghum accessions will be created.


2. An archive of ~10,000 unique DNA sequences ~36bp in length acquired from ~16,000 sorghum accessions will be created enabling the construction of core germplasm collections and parental lines for breeding and population construction based on sequence-based genetic diversity.


3. An archive of ~100,000 unique DNA sequences ~36bp in length acquired from ~1,600 sorghum accessions will be created enabling the visualization of graphical genotypes and iterative mining of the collection for alleles of genes that control traits important for energy sorghum.


4. A database and displays showing the extent and distribution of genetic variation present in 16,000 accessions of the sorghum germplasm collection.





GOAL 2, Task 2.2:



Budget Justification:



1. PIs: No funding for PI salaries is requested.

2. Research Associates:  

a. Funding for a Post-Doctoral Research Associate is requested for the duration of the project.  The Post-doc will help oversee operational aspects of the research, be responsible for at least one mapping population, and provide guidance for graduate students that participate in the project.

b. Funding for a Technician is requested for Years 3-5 of the project.  This person will help with field and greenhouse work, sample collection, trait analysis, population planting, and DNA extractions.

c. Funding for a portion of the time of a Bioinformatician is requested.  This person will be under the guidance of Dr. Patricia Klein and will help process sequence information (genotyping) and be involved in data analysis.

3. Graduate students:  

a. Funding for one graduate student, under the direction of Dr. Rooney is requested for the duration of the project.  This student will help develop the core collections, create populations and conduct trait analysis.

b. Funding for two graduate students, one funded for the duration of the project and one funded for years 3-5 is requested.  These students will carry out research under the direction of Dr. Mullet and will help establish and screen the core collections and populations and carry out QTL analysis leading to DNA marker discovery for assisted breeding.

4. Student workers:

a. Funding for two student workers for 10 hours each week is requested to help with planting, tissue harvesting and DNA extractions.

5. Materials and Supplies:

a. Genotyping costs allowing the analysis of progeny in QTL mapping populations, DNA marker discovery and targeted marker-assisted selection are included.  These costs are for seedling growth, tissue collection, DNA extraction, DNA template preparation, and analysis on the Illumina GAII.

b. Greenhouse rental, pots and soil required for plant growth each year is requested.  Funding for field planting, treatments, and harvesting is also requested.

6. Travel:

a. Truck rental and the cost of fuel for trips to analyze field plots is requested in the budget.  

b. Travel for two persons to one national meeting on biofuels per year is also requested.

7. Publications:  

a. Publications relating to this project will be submitted starting in year 3 and a portion of the cost of publication ($1,500) is requested.

		

GOAL 2: Task 2.2: Create and screen core sorghum germplasm collections and an integrated set of breeding and discovery populations for phenotypes, genotypes, and genomic regions that contribute to yield, and QTL/genes that modulate key energy sorghum traits.



Milestones and Metrics:



1. A core germplasm collection will be established for photoperiod sensitive energy sorghum and populated with 100 accessions by the end of Year 1, 400 by Year 3 and 1,600 by Year 5, based on accession phenotypes and genotypes.  A second core germplasm collection comprised of up to 100 ‘converted’ energy sorghums will also be established.

2. Seed stocks for core germplasm collections will be created to enable these materials to be screened for a range of traits and in different environments.

3. Core collections will be screened for variation in traits relevant to energy crops including but not limited to biomass yield, duration of vegetative growth (flowering time), height, lodging resistance, composition (NIR), conversion efficiency, stem traits, and response to drought stress.  

4. Two populations based on parental genotypes that capture genetic and trait diversity in the sorghum germplasm collection will be created each year and advanced to RILs.

5. Genetic loci (QTL) that modulate energy traits will be mapped in one energy sorghum population in Year 2 and two energy sorghum populations in Years 3-5.

6. DNA markers for marker-assisted selection (MAS) will be identified in Years 3-5 based on QTL mapping and used in the energy-sorghum breeding program starting in Years 4-5.



Deliverables:

1. Core collections of sorghum germplasm accessions that contain a large portion of the genetic and trait diversity present in the sorghum germplasm collection.

2. Information about the extent of energy trait variation in core collections relevant to the production of improved versions of energy sorghum.

3. Ten populations segregating for energy traits that enable QTL mapping, DNA marker and gene discovery.

4. Information about the location and complexity of genetic loci (QTL/genes) that modulate key energy traits in sorghum.

5. DNA markers useful for marker-assisted breeding of energy sorghum.



Costs:
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From: Anna J Fox

To: Bill L Rooney
Subject: Final Grades Due
Date: Wednesday, August 05, 2009 2:16:34 PM
Attachments: Rooney. W..pdf
979/845-3496 August 5,
2009
afox@ag.tamu.edu
MEMORANDUM
TO: Teaching Faculty
FROM: Anna Fox

SUBJECT: Grade Sheets

I am attaching copies of final grade sheet(s) for your classes and variable credit
sections for the Summer 2009 semester. Please come see me, Anna, in Room 217 of
Heep Center to mark and sign the original grade sheets by 4:00 on Friday, August 14,
20009.

If you are not on the College Station Campus or in our building you may e-mail your
grades to me and we will complete the grade sheets for you using your e-mail as our
verification of grades.

These are final grades for the semester, therefore there is no flexibility in the due
date.

Please let me know if you have any questions.

Thanks!


mailto:AFox@ag.tamu.edu
mailto:wlr@tamu.edu
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From: Wayne Thompson

To: Dustin Borden

Cc: Juerg Blumenthal; Robert Myatt; Delroy Collins; Bill L Rooney
Subject: Forage Harvester and Weigh Wagon

Date: Thursday, October 15, 2009 4:47:46 PM

Dustin,

I hope that all is well ...

I spoke with Bill yesterday afternoon about setting up an agreement for use of your forage harvester and
weigh wagon. Could you come up with an hourly rate that we could pay to help defray your operation
and maintenance costs?

We have quite a bit of area at Buffalo Ranch, the rotation study with Cothren, and all of the trials in Field
111. We would like to record yields with the weigh wagon on the Cothren trial and at Buffalo Ranch.

We need to hand-harvest our single-cut varieties ASAP (very wet) and follow with your harvester ... in
total, maybe 25 hours (?).

Thank you,
- Wayne


mailto:WHThompson@ag.tamu.edu
mailto:dborden@tamu.edu
mailto:JBlumenthal@ag.tamu.edu
mailto:rmyatt@ag.tamu.edu
mailto:delroy@tamu.edu
mailto:wlr@tamu.edu

From: Bill Rooney

To: "Brummett. Robert G."

Subject: forages to keep in agreement

Date: Tuesday, August 11, 2009 9:41:00 AM
Attachments: 07.13.09 - Juan Carlos Landivar adjusted 8-11.xlsx

I've marked the forages as to keep and drop.

We should keep three and drop the remainder.

guestions - give me a call on my cell. Otherwise, we are good to go on this.
regards,

bill

Dr. William L. Rooney

Professor, Sorghum Breeding and Genetics
Chair, Plant Release Committee

Texas A&M University

College Station, Texas 77843-2474

979 845 2151


mailto:wlr@tamu.edu
mailto:brummettr@tamu.edu

Sheet1

				Code		Source

		Tx2926 types		1		07CS2048		5		B.03032-CS3-WF4		(BTx2752*BTx645)-CS14-CS1		R		P

				1		07CS2057		5		B.03055-CS2-WF4		(BTx623*BTx645)-CS2-CS2		R		P

				1		07CS2174		5		B.04023-WF2		(B9817*B9108)-CS14-CS1-CA1-CS1		R		P

				5		08CS6179-2,3		5		B.05070-CA1-WF1-CS1-WF1-CS2-WF2		(BDLO357*BHF88)-BE9-CA1-CD2		R		P

				5		08CS6195-1,2		5		B.05077-CA1-WF1-CS1-WF1-CS1-WF2		(BDLO357*BHF88)-BE18-BD1-CA2-CD1		R		P

				5		08CS6049-1		5		B.05210-CS1-WF1-CS2-CS2-WF1		(B9817*B9108)-CS2-CA1-CS1		W		T

		Tx2926 types		6		07WF580/579-2		5		A.03032-CS3-WF4				R		P

				6		07WF588/587-1		5		A.03055-CS2-WF4				R		P

				6		07WF618/617-2		5		A.04023-WF2				R		P

				6		08CS6180/6179-4		5		A.05070-CA1-WF1-CS1-WF1-CS2-WF2 				R		P

				6		08CS6196/6195-3		5		A.05077-CA1-WF1-CS1-WF1-CS1-WF2				R		P

				6		08WF1260/1259-2		5		A.05210-CS1-WF1-CS2-CS2-WF1-CS1				W		T

		bmr12 female		1		07CS-FORO102		5		B.03289bmr				W		T

				1		07CS-FORO103		5		B.03290bmr				W		T

				1		07CS-FORO104		5		B.03291bmr				W		T

		bmr12 female		4		07CS2374/2373		5		A.03289bmr				W		T

				4		07CS2362/2361		5		A.03290bmr				W		T

				4		07CS2368/2367		5		A.03291bmr				W		T

		bmr pollinator		1		07CS-FORO133		5		F.07312		(((BMR*RIO)-C1-B4-B4-B3*AR2002-C1)-GF1*RTX2909)-F1-PRF2-CS3-WF1-CS1		R		P		keep

				0		08CS7815-2		5		F.08313		(((BMR*RIO)-C1-B4*AR2002-C1)-GF1*RTX2909)-PRF2-CS11-WF1-CS1-CS1-WF1		W		P		drop

				0		08CS7817-2		5		F.08314		(((BMR*RIO)-C1-B4*AR2002-C1)-GF1*RTX2909)-PRF2-CS11-WF1-CS1-CS1-WF2		W		P		keep

				0		08CS7847-3		5		F.08321		(((BMR*RIO)-C1-B4*AR2002-C1)-GF1*RTX2909)-PRF2-CS9-CS1-WF1-CS2-WF2		R		P		drop

				0		08CS7857-4		5		F.08322		(((BMR*RIO)-C1-B4*AR2002-C1)-GF1*RTX2910)-PRF2-CS4-CS1-WF1		R		T		keep

				0		08CS7879-3		5		F.08327		(TX2784*(((BMR*RIO)*RIO)-C1-B4*GREENLEAF)-C42)-PRF2-CS11-CS1-CS1		W		P		drop

				1		08CS7917		5		F.08336		(TX2784*(((BMR*RIO)*RIO)-C1-B4*GREENLEAF)-C42)-PRF2-CS33-CS1-CS1		Sg		Bn		drop

				0		08CS7919-3		5		F.08337		(TX2784*(((BMR*RIO)*RIO)-C1-B4*GREENLEAF)-C42)-PRF2-CS33-CS2-CS1		R		Bn		drop
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From: Delroy Collins

To: Bill

Subject: FORH first cut

Date: Monday, August 10, 2009 5:31:32 PM
Attachments: 2009 CS FORH first cut.xls

Mr. S. Delroy Collins, Research Associate
Sorghum Breeding and Genetics

Dept. of Soil & Crop Sciences

Texas A&M University

370 Olsen Blvd.

College Station, TX 77843
delroy@tamu.edu

(979) 845-2151


mailto:delroy@tamu.edu
mailto:wlr@tamu.edu

f224

		PLOT		PEDIGREE		REP		ENTRY		CD		SOURCE		WT		PEDIGREE2		SD		PL		DY		HT		DS		ST		UN		LG		PW (7/10)		Code		Barcode		Plot ID Label		Fresh wt (g)		Dry wt (g)		Location		Grinded Material		Harvest #

		101		A03290bmr/F06451		1		1		4		06CS7844/7843		172		A03290bmr/(((BMR*RIO)*RIO)-C1-B4*AR2002-C1)-GF1-C96-CS1-CS-CS		W		T				85		1		1		1		1		85		09CMP-1690		*09CMP-1690*		09CS-FORG-101		332.2		76.1		College Station-Field 224		Whole		Primary

		102		ATx623bmr/F06451		1		2		4		06CS7846/7845		169		ATx623(bmr)/(((BMR*RIO)*RIO)-C1-B4*AR2002-C1)-GF1-C96-CS1-CS-CS		W		P				90		1		1		1		1		93		09CMP-1691		*09CMP-1691*		09CS-FORG-102		519.9		124.2		College Station-Field 224		Whole		Primary

		103		ATx623bmr/F07306		1		3		4		07CS4854/4853		625		ATx623(bmr)/(TX2784*(((BMR*RIO)*RIO)-C1-B4-B4-B3*GREENLEAF)-GF1-C42-CS1)-F1-PRF2-CS18-CS3		W		P		176		100		2		1		1		2		53		09CMP-1692		*09CMP-1692*		09CS-FORG-103		425.5		134.2		College Station-Field 224		Whole		Primary

		104		ATx623bmr/F07307		1		4		4		07CS4858/4857		62		ATx623(bmr)/(TX2784*(((BMR*RIO)*RIO)-C1-B4-B4-B3*GREENLEAF)-GF1-C42-CS1)-F1-PRF2-CS26-CS1		W		P		178		115		2		1		1		2		55		09CMP-1693		*09CMP-1693*		09CS-FORG-104		443		143.9		College Station-Field 224		Whole		Primary

		105		ATx623bmr/F07310		1		5		4		07CS4864/4863		127		ATx623(bmr)/(((BMR*RIO)-C1-B4-B4-B3*AR2002-C1)-GF1*RTX2909)-F1-PRF2-CS1-WF2-CS1		W		P		176		112		3		2		1		3		46		09CMP-1694		*09CMP-1694*		09CS-FORG-105		434.2		120.5		College Station-Field 224		Whole		Primary

		106		ATx623bmr/F07312		1		6		4		07CS4868/4867		74		ATx623(bmr)/(((BMR*RIO)-C1-B4-B4-B3*AR2002-C1)-GF1*RTX2909)-F1-PRF2-CS3-WF1-CS1		W		P		175		115		4		1		2		3		52		09CMP-1695		*09CMP-1695*		09CS-FORG-106		492.9		137.2		College Station-Field 224		Whole		Primary

		107		ATx623bmr/F07314		1		7		4		07CS4874/4873		65		ATx623(bmr)/(TX2784*(((BMR*RIO)*RIO)-C1-B4-B4-B3*GREENLEAF)-GF1-C42-CS1)-F1-PRF2-CS13-WF1-CS1		W		P		175		120		3		2		2		3		45		09CMP-1696		*09CMP-1696*		09CS-FORG-107		542.6		163.7		College Station-Field 224		Whole		Primary

		108		ATx623bmr/F07316		1		8		4		07CS4878/4877		217		ATx623(bmr)/(TX2784*(((BMR*RIO)*RIO)-C1-B4-B4-B3*GREENLEAF)-GF1-C42-CS1)-F1-PRF2-CS13-WF2-CS2		W		P		175		125		5		2		3		2		34		09CMP-1697		*09CMP-1697*		09CS-FORG-108		422.8		103.2		College Station-Field 224		Whole		Primary

		109		ATx623bmr/F07321		1		9		4		07CS4888/4887		154		ATx623(bmr)/(((BMR*RIO)-C1-B4-B4-B3*AR2002-C1)-GF1*RTX2909)-F1-PRF2-CS2		W		P		177		113		3		1		2		2		52		09CMP-1698		*09CMP-1698*		09CS-FORG-109		389.7		99.7		College Station-Field 224		Whole		Primary

		110		ATx623bmr/F07322		1		10		4		07CS4890/4889		35		ATx623(bmr)/(((BMR*RIO)-C1-B4-B4-B3*AR2002-C1)-GF1*RTX2910)-F1-PRF2-CS8		W		P		174		115		3		1		2		2		46		09CMP-1699		*09CMP-1699*		09CS-FORG-110		502.9		151.1		College Station-Field 224		Whole		Primary

		111		ATx623bmr/F07323		1		11		4		07CS4892/4891		284		A03289bmr/(((BMR*RIO)-C1-B4-B4-B3*GREENLEAF)-GF1*RTX2910)-F1-PRF2-CS4		W		T		187		100		3		2		2		2		49		09CMP-1700		*09CMP-1700*		09CS-FORG-111		510.7		124.8		College Station-Field 224		Whole		Primary

		112		ATx623bmr/F07325		1		12		4		07CS4896/4895		212		A03289bmr/(((BMR*RIO)-C1-B4-B4-B3*GREENLEAF)-GF1*RTX2910)-F1-PRF2-CS5		W		T		189		115		4		3		3		1		21		09CMP-1701		*09CMP-1701*		09CS-FORG-112		458.1		116.5		College Station-Field 224		Whole		Primary

		113		ATx623bmr/F07327		1		13		4		07CS4900/4899		193		ATx623(bmr)/(((BMR*RIO)-C1-B4-B4-B3*AR2002-C1)-GF1*RTX2909)-F1-PRF2-CS9-CS1		W		P		175		112		3		2		2		2		39		09CMP-1702		*09CMP-1702*		09CS-FORG-113		487.5		132.6		College Station-Field 224		Whole		Primary

		114		ATx623bmr/F07329		1		14		4		07CS4908/4907		162		ATx623(bmr)/DMR Sudangrass-EC53		W		P		167		115		3		2		2		3		63		09CMP-1703		*09CMP-1703*		09CS-FORG-114						College Station-Field 224		Whole		Primary

		115		ATx623bmr/F07330		1		15		4		07CS4910/4909		117		ATx623(bmr)/DMR Sudangrass-EC62a		W		P		167		113		4		2		3		3		37		09CMP-1704		*09CMP-1704*		09CS-FORG-115		461.9		166.5		College Station-Field 224		Whole		Primary

		116		ATx623bmr/F07331		1		16		4		07CS4912/4911		189		ATx623(bmr)/DMR Sudangrass-EC62b		W		P		167		115		2		1		2		2		58		09CMP-1705		*09CMP-1705*		09CS-FORG-116		394.6		100.8		College Station-Field 224		Whole		Primary

		117		ATx623bmr/F07332		1		17		4		07CS4914/4913		393		ATx623(bmr)/DMR Sudangrass-EC63a		W		P		168		110		3		2		2		2		48		09CMP-1706		*09CMP-1706*		09CS-FORG-117		468.5		133.9		College Station-Field 224		Whole		Primary

		118		ATx623bmr/F07334		1		18		4		07CS4932/4931		131		ATx623(bmr)/DMR Sudangrass-EC40		W		P		167		114		3		1		2		2		40		09CMP-1707		*09CMP-1707*		09CS-FORG-118		564.4		209.1		College Station-Field 224		Whole		Primary

		119		ATx623bmr/F08308		1		19		4		08CS7804/7803		256		ATX623(BMR)/(((BMR*RIO)*RIO)-C1-B4*GREENLEAF)-C50-CS1-CS-CS1-CSBK-CS1		W		P		174		83		6		1		3		2		34		09CMP-1708		*09CMP-1708*		09CS-FORG-119		376.9		120.2		College Station-Field 224		Whole		Primary

		120		ATx623bmr/F08309		1		20		4		08CS7806/7805		166		ATX623(BMR)/(((BMR*RIO)*RIO)-C1-B4*GREENLEAF)-C73-CS1-CS-CS1-CSBK-CS1		W		P		177		80		7		2		4		1		27		09CMP-1709		*09CMP-1709*		09CS-FORG-120		429		111.7		College Station-Field 224		Whole		Primary

		121		ATx623bmr/F08310		1		21		4		08CS7808/7807		46		ATX623(BMR)/(((BMR*RIO)*RIO)-C1-B4*GREENLEAF)-C73-CS1-CS-CS2-CSBK-CS3		W		P		176		98		6		2		3		2		36		09CMP-1710		*09CMP-1710*		09CS-FORG-121		372.9		107.6		College Station-Field 224		Whole		Primary

		122		ATx623bmr/F08311		1		22		4		08CS7812/7811		242		ATX623(BMR)/(((BMR*RIO)*RIO)-C1-B4*GREENLEAF)-C94-CS1-CS-CS1-CSBK-CS2		W		P		171		90		7		2		4		2		29		09CMP-1711		*09CMP-1711*		09CS-FORG-122		441.1		134.1		College Station-Field 224		Whole		Primary

		123		ATx623bmr/F08312		1		23		4		08CS7814/7813		29		ATX623(BMR)/(((BMR*RIO)*RIO)-C1-B4*GREENLEAF)-C94-CS1-CS-CS1-CSBK-CS3		W		P		176		90		6		1		4		1		47		09CMP-1712		*09CMP-1712*		09CS-FORG-123		453.3		144.8		College Station-Field 224		Whole		Primary

		124		ATx623bmr/F08313		1		24		4		08CS7816/7815		56		ATX623(BMR)/(((BMR*RIO)-C1-B4*AR2002-C1)-GF1*RTX2909)-PRF2-CS11-WF1-CS1-CS1		W		P		176		110		3		1		2		1		69		09CMP-1713		*09CMP-1713*		09CS-FORG-124		460.1		141.3		College Station-Field 224		Whole		Primary

		125		ATx623bmr/F08314		1		25		4		08CS7818/7817		43		ATX623(BMR)/(((BMR*RIO)-C1-B4*AR2002-C1)-GF1*RTX2909)-PRF2-CS11-WF1-CS1-CS1		W		P		175		113		2		2		2		2		51		09CMP-1714		*09CMP-1714*		09CS-FORG-125		489.8		133.6		College Station-Field 224		Whole		Primary

		126		ATx623bmr/F08315		1		26		4		08CS7820/7819		145		ATX623(BMR)/(((BMR*RIO)-C1-B4*AR2002-C1)-GF1*RTX2909)-PRF2-CS11-WF2-CS1-WF1-CS1		W		P		176		118		3		2		3		2		60		09CMP-1715		*09CMP-1715*		09CS-FORG-126		540.9		157.3		College Station-Field 224		Whole		Primary

		127		ATx623bmr/F08316		1		27		4		08CS7822/7821		71		ATX623(BMR)/(((BMR*RIO)-C1-B4*AR2002-C1)-GF1*RTX2909)-PRF2-CS11-WF2-CS1-WF1-CS1		W		P		175		114		4		1		3		2		52		09CMP-1716		*09CMP-1716*		09CS-FORG-127		492.6		131.8		College Station-Field 224		Whole		Primary

		128		ATx623bmr/F08317		1		28		4		08CS7830/7829		308		ATX623(BMR)/(((BMR*RIO)-C1-B4*AR2002-C1)-GF1*RTX2909)-PRF2-CS2-WF2-CS1		W		P		182		112		2		2		1		2		46		09CMP-1717		*09CMP-1717*		09CS-FORG-128		558.9		136.4		College Station-Field 224		Whole		Primary

		129		ATx623bmr/F08318		1		29		4		08CS7840/7839		66		ATX623(BMR)/(((BMR*RIO)-C1-B4*AR2002-C1)-GF1*RTX2909)-PRF2-CS3-WF2-CS2-WF1-CS1		W		P		176		120		3		2		2		2		45		09CMP-1718		*09CMP-1718*		09CS-FORG-129		515		124.1		College Station-Field 224		Whole		Primary

		130		ATx623bmr/F08319		1		30		4		08CS7842/7841		31		ATX623(BMR)/(((BMR*RIO)-C1-B4*AR2002-C1)-GF1*RTX2909)-PRF2-CS4-CS1		W		P		167		108		3		1		2		2		47		09CMP-1719		*09CMP-1719*		09CS-FORG-130		509.5		172.6		College Station-Field 224		Whole		Primary

		131		ATx623bmr/F08320		1		31		4		08CS7846/7845		90		ATX623(BMR)/(((BMR*RIO)-C1-B4*AR2002-C1)-GF1*RTX2909)-PRF2-CS9-CS1-WF1-CS2		W		P		174		110		3		1		2		1		41		09CMP-1720		*09CMP-1720*		09CS-FORG-131		557		160.7		College Station-Field 224		Whole		Primary

		132		ATx623bmr/F08321		1		32		4		08CS7848/7847		42		ATX623(BMR)/(((BMR*RIO)-C1-B4*AR2002-C1)-GF1*RTX2909)-PRF2-CS9-CS1-WF1-CS2		W		P		176		112		3		1		2		1		67		09CMP-1721		*09CMP-1721*		09CS-FORG-132		432.1		108.9		College Station-Field 224		Whole		Primary

		133		ATx623bmr/F08322		1		33		4		08CS7858/7857		52		ATX623(BMR)/(((BMR*RIO)-C1-B4*AR2002-C1)-GF1*RTX2910)-PRF2-CS4-CS1		W		P		188		102		2		1		2		1		57		09CMP-1722		*09CMP-1722*		09CS-FORG-133		402.9		114.4		College Station-Field 224		Whole		Primary

		134		ATx623bmr/F08323		1		34		4		08CS7864/7863		269		ATX623(BMR)/(((BMR*RIO)-C1-B4*AR2002-C1)-GF1*RTX2910)-PRF2-CS8-WF1-CS1		W		P		167		105		5		1		3		2		54		09CMP-1723		*09CMP-1723*		09CS-FORG-134		549.2		172.4		College Station-Field 224		Whole		Primary

		135		ATx623bmr/F08324		1		35		4		08CS7868/7867		104		ATX623(BMR)/(((BMR*RIO)-C1-B4*GREENLEAF)-GF1*RTX2910)-PRF2-CS1-CS1		W		P		168		100		4		1		2		2		50		09CMP-1724		*09CMP-1724*		09CS-FORG-135		488.6		146.1		College Station-Field 224		Whole		Primary

		136		ATx623bmr/F08325		1		36		4		08CS7872/7871		180		ATX623(BMR)/(((BMR*RIO)-C1-B4*GREENLEAF)-GF1*RTX2910)-PRF2-CS4-CS1		W		P		177		110		2		2		2		1		48		09CMP-1725		*09CMP-1725*		09CS-FORG-136		515.9		135.9		College Station-Field 224		Whole		Primary

		137		ATx623bmr/F08326		1		37		4		08CS7874/7873		24		ATX623(BMR)/(((BMR*RIO)-C1-B4*GREENLEAF)-GF1*RTX2910)-PRF2-CS5-CS1		W		P		177		105		3		2		2		1		57		09CMP-1726		*09CMP-1726*		09CS-FORG-137		491.6		127		College Station-Field 224		Whole		Primary

		138		ATx623bmr/F08327		1		38		4		08CS7880/7879		127		ATX623(BMR)/(TX2784*(((BMR*RIO)*RIO)-C1-B4*GREENLEAF)-C42)-PRF2-CS11-CS1		W		P		176		115		3		2		2		2		55		09CMP-1727		*09CMP-1727*		09CS-FORG-138		540.4		155.3		College Station-Field 224		Whole		Primary

		139		ATx623bmr/F08328		1		39		4		08CS7884/7883		124		ATX623(BMR)/(TX2784*(((BMR*RIO)*RIO)-C1-B4*GREENLEAF)-C42)-PRF2-CS12-CS2		W		P		176		124		3		2		2		2		42		09CMP-1728		*09CMP-1728*		09CS-FORG-139		524.7		152.1		College Station-Field 224		Whole		Primary

		140		ATx623bmr/F08329		1		40		4		08CS7886/7885		122		ATX623(BMR)/(TX2784*(((BMR*RIO)*RIO)-C1-B4*GREENLEAF)-C42)-PRF2-CS12-CS3		W		P		176		113		3		1		2		2		46		09CMP-1729		*09CMP-1729*		09CS-FORG-140		505.3		157.8		College Station-Field 224		Whole		Primary

		141		ATx623bmr/F08330		1		41		4		08CS7892/7891		267		ATX623(BMR)/(TX2784*(((BMR*RIO)*RIO)-C1-B4*GREENLEAF)-C42)-PRF2-CS13-WF2-CS6		W		P		175		120		5		1		3		2		53		09CMP-1730		*09CMP-1730*		09CS-FORG-141		500.3		136.3		College Station-Field 224		Whole		Primary

		142		ATx623bmr/F08331		1		42		4		08CS7894/7893		29		ATX623(BMR)/(TX2784*(((BMR*RIO)*RIO)-C1-B4*GREENLEAF)-C42)-PRF2-CS13-WF2-CS7-WF1		W		P				100		2		1		2		1		83		09CMP-1731		*09CMP-1731*		09CS-FORG-142		467.4		131.5		College Station-Field 224		Whole		Primary

		143		ATx623bmr/F08332		1		43		4		08CS7896/7895		58		ATX623(BMR)/(TX2784*(((BMR*RIO)*RIO)-C1-B4*GREENLEAF)-C42)-PRF2-CS18-CS1		RW		P		176		115		4		1		2		1		44		09CMP-1732		*09CMP-1732*		09CS-FORG-143		525.3		155		College Station-Field 224		Whole		Primary

		144		ATx623bmr/F08333		1		44		4		08CS7908/7907		352		ATX623(BMR)/(TX2784*(((BMR*RIO)*RIO)-C1-B4*GREENLEAF)-C42)-PRF2-CS28-CS1		W		P		176		118		5		1		3		4		45		09CMP-1733		*09CMP-1733*		09CS-FORG-144		470.8		119.6		College Station-Field 224		Whole		Primary

		145		ATx623bmr/F08334		1		45		4		08CS7910/7909		136		ATX623(BMR)/(TX2784*(((BMR*RIO)*RIO)-C1-B4*GREENLEAF)-C42)-PRF2-CS28-CS3		W		P		177		112		7		2		2		7		50		09CMP-1734		*09CMP-1734*		09CS-FORG-145		497		110.4		College Station-Field 224		Whole		Primary

		146		ATx623bmr/F08335		1		46		4		08CS7914/7913		145		ATX623(BMR)/(TX2784*(((BMR*RIO)*RIO)-C1-B4*GREENLEAF)-C42)-PRF2-CS32-CS1-WF1		W		P		177		107		6		2		3		4		47		09CMP-1735		*09CMP-1735*		09CS-FORG-146		440.5		118.6		College Station-Field 224		Whole		Primary

		147		ATx623bmr/F08336		1		47		4		08CS7918/7917		32		ATX623(BMR)/(TX2784*(((BMR*RIO)*RIO)-C1-B4*GREENLEAF)-C42)-PRF2-CS33-CS1		W		P		177		114		6		2		2		4		67		09CMP-1736		*09CMP-1736*		09CS-FORG-147		583.4		147.1		College Station-Field 224		Whole		Primary

		148		ATx623bmr/F08337		1		48		4		08CS7920/7919		76		ATX623(BMR)/(TX2784*(((BMR*RIO)*RIO)-C1-B4*GREENLEAF)-C42)-PRF2-CS33-CS2		W		P		177		120		6		1		2		4		65		09CMP-1737		*09CMP-1737*		09CS-FORG-148		479.8		143.5		College Station-Field 224		Whole		Primary

		149		ATx623bmr/F08338		1		49		4		08CS7922/7921		64		ATX623(BMR)/(TX2784*(((BMR*RIO)*RIO)-C1-B4*GREENLEAF)-C42)-PRF2-CS33-CS3		W		P		178		104		5		2		3		2		33		09CMP-1738		*09CMP-1738*		09CS-FORG-149		452		123.7		College Station-Field 224		Whole		Primary

		150		ATx631/Tx2784		1		50		4		08CS8044/8043		37				W		T		175		105		4		1		2		2		40		09CMP-1739		*09CMP-1739*		09CS-FORG-150		441.6		157.5		College Station-Field 224		Whole		Primary

		151		ATx623/Tx2784		1		51		4		08CS8046/8045		227				W		P		175		114		3		2		2		2		35		09CMP-1740		*09CMP-1740*		09CS-FORG-151		517.5		155.6		College Station-Field 224		Whole		Primary

		152		ATx631/Tx2785		1		52		4		08CS8048/8047		96				W		T		175		110		2		2		2		1		41		09CMP-1741		*09CMP-1741*		09CS-FORG-152		468.5		134.8		College Station-Field 224		Whole		Primary

		153		ATx631/Tx2909		1		53		4		08CS8052/8051		76				W		T				73		2		2		1		1		42		09CMP-1742		*09CMP-1742*		09CS-FORG-153		466.4		101		College Station-Field 224		Whole		Primary

		154		ATx623/Tx2909		1		54		4		08CS8054/8053		234				W		P				82		2		2		1		1		55		09CMP-1743		*09CMP-1743*		09CS-FORG-154		525.7		128.3		College Station-Field 224		Whole		Primary

		155		ATx631/TX2910		1		55		4		08CS8056/8055		22				W		T				80		2		1		1		1		53		09CMP-1744		*09CMP-1744*		09CS-FORG-155		198.1		59		College Station-Field 224		Whole		Primary

		156		ATx623/TX2910		1		56		4		08CS8058/8057		288				W		P				83		2		1		1		1		58		09CMP-1745		*09CMP-1745*		09CS-FORG-156		454.3		116.3		College Station-Field 224		Whole		Primary

		157		A05040(SWEET)-CS3-WF2/UMBRELLA		1		57				Bott166				08CS31011/31001						168		100		5		1		3		1		50		09CMP-1746		*09CMP-1746*		09CS-FORG-157		435.2		111.9		College Station-Field 224		Whole		Primary

		158		ATX623/BTX631/R07007		1		58				Bott 208				08CS30012/30001								84		2		2		1		1		51		09CMP-1747		*09CMP-1747*		09CS-FORG-158		489.8		109.4		College Station-Field 224		Whole		Primary

		159		Millenium BMR		1		59				Bott 304										179		104		3		2		2		1		34		09CMP-1748		*09CMP-1748*		09CS-FORG-159		346.2		97.8		College Station-Field 224		Whole		Primary

		160		Mega Green		1		60				Bott 311												83		2		1		2		1		68		09CMP-1749		*09CMP-1749*		09CS-FORG-160						College Station-Field 224		Whole		Primary

		201		ATx623bmr/F07316		2		8		4		07CS4878/4877		217		ATx623(bmr)/(TX2784*(((BMR*RIO)*RIO)-C1-B4-B4-B3*GREENLEAF)-GF1-C42-CS1)-F1-PRF2-CS13-WF2-CS2		W		P		176		108		2		1		3		1		55		09CMP-1750		*09CMP-1750*		09CS-FORG-201		454.6		116.1		College Station-Field 224		Whole		Primary

		202		ATx623bmr/F08326		2		37		4		08CS7874/7873		24		ATX623(BMR)/(((BMR*RIO)-C1-B4*GREENLEAF)-GF1*RTX2910)-PRF2-CS5-CS1		W		P		178		106		3		1		2		1		50		09CMP-1751		*09CMP-1751*		09CS-FORG-202		539.8		149.8		College Station-Field 224		Whole		Primary

		203		ATx623bmr/F08327		2		38		4		08CS7880/7879		127		ATX623(BMR)/(TX2784*(((BMR*RIO)*RIO)-C1-B4*GREENLEAF)-C42)-PRF2-CS11-CS1		W		P		175		106		3		1		2		1		69		09CMP-1752		*09CMP-1752*		09CS-FORG-203		463		129.1		College Station-Field 224		Whole		Primary

		204		ATx631/Tx2909		2		53		4		08CS8052/8051		76				W		T				93		2		1		1		1		73		09CMP-1753		*09CMP-1753*		09CS-FORG-204		506.4		123.6		College Station-Field 224		Whole		Primary

		205		ATx623bmr/F08335		2		46		4		08CS7914/7913		145		ATX623(BMR)/(TX2784*(((BMR*RIO)*RIO)-C1-B4*GREENLEAF)-C42)-PRF2-CS32-CS1-WF1		W		P		177		104		6		1		3		2		52		09CMP-1754		*09CMP-1754*		09CS-FORG-205		502.1		140.9		College Station-Field 224		Whole		Primary

		206		ATx623bmr/F07314		2		7		4		07CS4874/4873		65		ATx623(bmr)/(TX2784*(((BMR*RIO)*RIO)-C1-B4-B4-B3*GREENLEAF)-GF1-C42-CS1)-F1-PRF2-CS13-WF1-CS1		W		P		176		115		4		2		2		1		57		09CMP-1755		*09CMP-1755*		09CS-FORG-206		549.3		169.2		College Station-Field 224		Whole		Primary

		207		ATx623bmr/F08315		2		26		4		08CS7820/7819		145		ATX623(BMR)/(((BMR*RIO)-C1-B4*AR2002-C1)-GF1*RTX2909)-PRF2-CS11-WF2-CS1-WF1-CS1		W		P		177		110		4		3		2		1		39		09CMP-1756		*09CMP-1756*		09CS-FORG-207		520.6		140.8		College Station-Field 224		Whole		Primary

		208		ATx623bmr/F08319		2		30		4		08CS7842/7841		31		ATX623(BMR)/(((BMR*RIO)-C1-B4*AR2002-C1)-GF1*RTX2909)-PRF2-CS4-CS1		W		P		168		100		3		2		3		1		42		09CMP-1757		*09CMP-1757*		09CS-FORG-208		470.6		143.2		College Station-Field 224		Whole		Primary

		209		ATx623bmr/F08333		2		44		4		08CS7908/7907		352		ATX623(BMR)/(TX2784*(((BMR*RIO)*RIO)-C1-B4*GREENLEAF)-C42)-PRF2-CS28-CS1		W		P		176		115		3		1		3		3		59		09CMP-1758		*09CMP-1758*		09CS-FORG-209		481.7		126.9		College Station-Field 224		Whole		Primary

		210		ATx623bmr/F08309		2		20		4		08CS7806/7805		166		ATX623(BMR)/(((BMR*RIO)*RIO)-C1-B4*GREENLEAF)-C73-CS1-CS-CS1-CSBK-CS1		W		P		180		94		7		2		4		1		28		09CMP-1759		*09CMP-1759*		09CS-FORG-210		512		138.9		College Station-Field 224		Whole		Primary

		211		ATx623bmr/F08317		2		28		4		08CS7830/7829		308		ATX623(BMR)/(((BMR*RIO)-C1-B4*AR2002-C1)-GF1*RTX2909)-PRF2-CS2-WF2-CS1		W		P		182		100		2		1		2		2		59		09CMP-1760		*09CMP-1760*		09CS-FORG-211		488.4		148.9		College Station-Field 224		Whole		Primary

		212		ATx623bmr/F08329		2		40		4		08CS7886/7885		122		ATX623(BMR)/(TX2784*(((BMR*RIO)*RIO)-C1-B4*GREENLEAF)-C42)-PRF2-CS12-CS3		W		P		176		105		2		1		2		2		54		09CMP-1761		*09CMP-1761*		09CS-FORG-212		522		158.9		College Station-Field 224		Whole		Primary

		213		Mega Green		2		60				Bott 311												87		2		1		2		1		69		09CMP-1762		*09CMP-1762*		09CS-FORG-213		450.1		116.2		College Station-Field 224		Whole		Primary

		214		ATx623bmr/F08336		2		47		4		08CS7918/7917		32		ATX623(BMR)/(TX2784*(((BMR*RIO)*RIO)-C1-B4*GREENLEAF)-C42)-PRF2-CS33-CS1		W		P		177		105		3		2		3		2		46		09CMP-1763		*09CMP-1763*		09CS-FORG-214		570.3		155.8		College Station-Field 224		Whole		Primary

		215		ATx623bmr/F08331		2		42		4		08CS7894/7893		29		ATX623(BMR)/(TX2784*(((BMR*RIO)*RIO)-C1-B4*GREENLEAF)-C42)-PRF2-CS13-WF2-CS7-WF1		W		P				86		3		1		3		2		50		09CMP-1764		*09CMP-1764*		09CS-FORG-215		464		113.7		College Station-Field 224		Whole		Primary

		216		ATx623bmr/F08320		2		31		4		08CS7846/7845		90		ATX623(BMR)/(((BMR*RIO)-C1-B4*AR2002-C1)-GF1*RTX2909)-PRF2-CS9-CS1-WF1-CS2		W		P		176		104		4		2		3		2		39		09CMP-1765		*09CMP-1765*		09CS-FORG-216		502.7		125.7		College Station-Field 224		Whole		Primary

		217		ATx623bmr/F08338		2		49		4		08CS7922/7921		64		ATX623(BMR)/(TX2784*(((BMR*RIO)*RIO)-C1-B4*GREENLEAF)-C42)-PRF2-CS33-CS3		W		P		179		115		2		1		2		2		61		09CMP-1766		*09CMP-1766*		09CS-FORG-217						College Station-Field 224		Whole		Primary

		218		ATx623bmr/F07322		2		10		4		07CS4890/4889		35		ATx623(bmr)/(((BMR*RIO)-C1-B4-B4-B3*AR2002-C1)-GF1*RTX2910)-F1-PRF2-CS8		W		P								5						0		09CMP-1767		*09CMP-1767*		09CS-FORG-218						College Station-Field 224		Whole		Primary

		219		ATx631/Tx2784		2		50		4		08CS8044/8043		37				W		T		175		110		3		2		2		1		63		09CMP-1768		*09CMP-1768*		09CS-FORG-219		528.7		167.2		College Station-Field 224		Whole		Primary

		220		ATx623bmr/F07312		2		6		4		07CS4868/4867		74		ATx623(bmr)/(((BMR*RIO)-C1-B4-B4-B3*AR2002-C1)-GF1*RTX2909)-F1-PRF2-CS3-WF1-CS1		W		P		167		106		5		2		2		1		67		09CMP-1769		*09CMP-1769*		09CS-FORG-220		501.8		126.4		College Station-Field 224		Whole		Primary

		221		ATx623bmr/F07321		2		9		4		07CS4888/4887		154		ATx623(bmr)/(((BMR*RIO)-C1-B4-B4-B3*AR2002-C1)-GF1*RTX2909)-F1-PRF2-CS2		W		P		180		105		4		2		2		1		37		09CMP-1770		*09CMP-1770*		09CS-FORG-221		467.4		142.5		College Station-Field 224		Whole		Primary

		222		ATx623bmr/F08318		2		29		4		08CS7840/7839		66		ATX623(BMR)/(((BMR*RIO)-C1-B4*AR2002-C1)-GF1*RTX2909)-PRF2-CS3-WF2-CS2-WF1-CS1		W		P		177		106		3		1		3		1		49		09CMP-1771		*09CMP-1771*		09CS-FORG-222		497.1		143.1		College Station-Field 224		Whole		Primary

		223		ATx623bmr/F07323		2		11		4		07CS4892/4891		284		A03289bmr/(((BMR*RIO)-C1-B4-B4-B3*GREENLEAF)-GF1*RTX2910)-F1-PRF2-CS4		W		T		175		87		5		2		2		1		32		09CMP-1772		*09CMP-1772*		09CS-FORG-223		364.1		115		College Station-Field 224		Whole		Primary

		224		ATx623bmr/F07329		2		14		4		07CS4908/4907		162		ATx623(bmr)/DMR Sudangrass-EC53		W		P		168		104		4		1		3		2		52		09CMP-1773		*09CMP-1773*		09CS-FORG-224		415.3		138.2		College Station-Field 224		Whole		Primary

		225		ATx623bmr/F08313		2		24		4		08CS7816/7815		56		ATX623(BMR)/(((BMR*RIO)-C1-B4*AR2002-C1)-GF1*RTX2909)-PRF2-CS11-WF1-CS1-CS1		W		P		177		100		2		2		3		1		51		09CMP-1774		*09CMP-1774*		09CS-FORG-225		489.4		131.7		College Station-Field 224		Whole		Primary

		226		ATx631/TX2910		2		55		4		08CS8056/8055		22				W		T				79		2		2		2		1		66		09CMP-1775		*09CMP-1775*		09CS-FORG-226		475.6		111.3		College Station-Field 224		Whole		Primary

		227		ATx623bmr/F07332		2		17		4		07CS4914/4913		393		ATx623(bmr)/DMR Sudangrass-EC63a		W		P		175		102		4		1		3		2		45		09CMP-1776		*09CMP-1776*		09CS-FORG-227		511.4		158.2		College Station-Field 224		Whole		Primary

		228		ATx623bmr/F08337		2		48		4		08CS7920/7919		76		ATX623(BMR)/(TX2784*(((BMR*RIO)*RIO)-C1-B4*GREENLEAF)-C42)-PRF2-CS33-CS2		W		P		177		105		4		1		3		2		52		09CMP-1777		*09CMP-1777*		09CS-FORG-228		466.6		143		College Station-Field 224		Whole		Primary

		229		ATx623bmr/F08334		2		45		4		08CS7910/7909		136		ATX623(BMR)/(TX2784*(((BMR*RIO)*RIO)-C1-B4*GREENLEAF)-C42)-PRF2-CS28-CS3		W		P		177		110		5		2		2		3		38		09CMP-1778		*09CMP-1778*		09CS-FORG-229		406.2		118.3		College Station-Field 224		Whole		Primary

		230		ATx623bmr/F07310		2		5		4		07CS4864/4863		127		ATx623(bmr)/(((BMR*RIO)-C1-B4-B4-B3*AR2002-C1)-GF1*RTX2909)-F1-PRF2-CS1-WF2-CS1		W		P		178		99		3		1		2		2		56		09CMP-1779		*09CMP-1779*		09CS-FORG-230		493.6		142.7		College Station-Field 224		Whole		Primary

		231		ATx623bmr/F07307		2		4		4		07CS4858/4857		62		ATx623(bmr)/(TX2784*(((BMR*RIO)*RIO)-C1-B4-B4-B3*GREENLEAF)-GF1-C42-CS1)-F1-PRF2-CS26-CS1		W		P		183		113		3		1		3		1		48		09CMP-1780		*09CMP-1780*		09CS-FORG-231		484.1		135.5		College Station-Field 224		Whole		Primary

		232		ATx623bmr/F08324		2		35		4		08CS7868/7867		104		ATX623(BMR)/(((BMR*RIO)-C1-B4*GREENLEAF)-GF1*RTX2910)-PRF2-CS1-CS1		W		P		172		87		5		2		2		1		40		09CMP-1781		*09CMP-1781*		09CS-FORG-232		510.1		137.9		College Station-Field 224		Whole		Primary

		233		ATX623/BTX631/R07007		2		58				Bott 208				08CS30012/30001								77		2		1		1		1		68		09CMP-1782		*09CMP-1782*		09CS-FORG-233		488		109.3		College Station-Field 224		Whole		Primary

		234		ATx623bmr/F07325		2		12		4		07CS4896/4895		212		A03289bmr/(((BMR*RIO)-C1-B4-B4-B3*GREENLEAF)-GF1*RTX2910)-F1-PRF2-CS5		W		T		174		85		6		2		2		1		19		09CMP-1783		*09CMP-1783*		09CS-FORG-234		421.8		119.9		College Station-Field 224		Whole		Primary

		235		ATx623bmr/F08325		2		36		4		08CS7872/7871		180		ATX623(BMR)/(((BMR*RIO)-C1-B4*GREENLEAF)-GF1*RTX2910)-PRF2-CS4-CS1		W		P		184		87		4		2		2		1		39		09CMP-1784		*09CMP-1784*		09CS-FORG-235		531.6		152.6		College Station-Field 224		Whole		Primary

		236		ATx623bmr/F08316		2		27		4		08CS7822/7821		71		ATX623(BMR)/(((BMR*RIO)-C1-B4*AR2002-C1)-GF1*RTX2909)-PRF2-CS11-WF2-CS1-WF1-CS1		W		P		177		89		4		2		2		2		39		09CMP-1785		*09CMP-1785*		09CS-FORG-236		498		148.6		College Station-Field 224		Whole		Primary

		237		ATx623bmr/F08308		2		19		4		08CS7804/7803		256		ATX623(BMR)/(((BMR*RIO)*RIO)-C1-B4*GREENLEAF)-C50-CS1-CS-CS1-CSBK-CS1		W		P		182		80		7		2		3		1		22		09CMP-1786		*09CMP-1786*		09CS-FORG-237		540.4		134.2		College Station-Field 224		Whole		Primary

		238		ATx623bmr/F07331		2		16		4		07CS4912/4911		189		ATx623(bmr)/DMR Sudangrass-EC62b		W		P		177		100		3		2		3		1		51		09CMP-1787		*09CMP-1787*		09CS-FORG-238		555.6		154.7		College Station-Field 224		Whole		Primary

		239		ATx623/Tx2784		2		51		4		08CS8046/8045		227				W		P		175		102		3		2		2		1		52		09CMP-1788		*09CMP-1788*		09CS-FORG-239		482.4		136		College Station-Field 224		Whole		Primary

		240		A05040(SWEET)-CS3-WF2/UMBRELLA		2		57				Bott166				08CS31011/31001						176		93		5		2		2		1		42		09CMP-1789		*09CMP-1789*		09CS-FORG-240		524.7		138.9		College Station-Field 224		Whole		Primary

		241		ATx623bmr/F08330		2		41		4		08CS7892/7891		267		ATX623(BMR)/(TX2784*(((BMR*RIO)*RIO)-C1-B4*GREENLEAF)-C42)-PRF2-CS13-WF2-CS6		W		P		177		101		3		1		3		1		50		09CMP-1790		*09CMP-1790*		09CS-FORG-241		482.9		116.6		College Station-Field 224		Whole		Primary

		242		ATx623bmr/F08322		2		33		4		08CS7858/7857		52		ATX623(BMR)/(((BMR*RIO)-C1-B4*AR2002-C1)-GF1*RTX2910)-PRF2-CS4-CS1		W		P		174		100		4		1		3		2		60		09CMP-1791		*09CMP-1791*		09CS-FORG-242		435.9		114.1		College Station-Field 224		Whole		Primary

		243		ATx623bmr/F08310		2		21		4		08CS7808/7807		46		ATX623(BMR)/(((BMR*RIO)*RIO)-C1-B4*GREENLEAF)-C73-CS1-CS-CS2-CSBK-CS3		W		P		174		94		5		1		2		2		43		09CMP-1792		*09CMP-1792*		09CS-FORG-243		511.8		144.3		College Station-Field 224		Whole		Primary

		244		ATx623bmr/F08332		2		43		4		08CS7896/7895		58		ATX623(BMR)/(TX2784*(((BMR*RIO)*RIO)-C1-B4*GREENLEAF)-C42)-PRF2-CS18-CS1		RW		P		177		103		3		1		2		2		57		09CMP-1793		*09CMP-1793*		09CS-FORG-244		466.6		129.3		College Station-Field 224		Whole		Primary

		245		ATx623/TX2910		2		56		4		08CS8058/8057		288				W		P				88		2		1		1		1		78		09CMP-1794		*09CMP-1794*		09CS-FORG-245		430.6		96.8		College Station-Field 224		Whole		Primary

		246		ATx623bmr/F08312		2		23		4		08CS7814/7813		29		ATX623(BMR)/(((BMR*RIO)*RIO)-C1-B4*GREENLEAF)-C94-CS1-CS-CS1-CSBK-CS3		W		P		179		80		7		3		3		1		6		09CMP-1795		*09CMP-1795*		09CS-FORG-246		415		120.6		College Station-Field 224		Whole		Primary

		247		ATx623bmr/F08328		2		39		4		08CS7884/7883		124		ATX623(BMR)/(TX2784*(((BMR*RIO)*RIO)-C1-B4*GREENLEAF)-C42)-PRF2-CS12-CS2		W		P		179		106		2		2		1		2		57		09CMP-1796		*09CMP-1796*		09CS-FORG-247		458.1		120.1		College Station-Field 224		Whole		Primary

		248		ATx623/Tx2909		2		54		4		08CS8054/8053		234				W		P				94		2		1		1		1		71		09CMP-1797		*09CMP-1797*		09CS-FORG-248		394.8		82.2		College Station-Field 224		Whole		Primary

		249		ATx623bmr/F07306		2		3		4		07CS4854/4853		625		ATx623(bmr)/(TX2784*(((BMR*RIO)*RIO)-C1-B4-B4-B3*GREENLEAF)-GF1-C42-CS1)-F1-PRF2-CS18-CS3		W		P		176		106		3		2		2		1		55		09CMP-1798		*09CMP-1798*		09CS-FORG-249		458.3		123.5		College Station-Field 224		Whole		Primary

		250		ATx623bmr/F08314		2		25		4		08CS7818/7817		43		ATX623(BMR)/(((BMR*RIO)-C1-B4*AR2002-C1)-GF1*RTX2909)-PRF2-CS11-WF1-CS1-CS1		W		P		176		96		3		1		2		1		62		09CMP-1799		*09CMP-1799*		09CS-FORG-250		474.4		131.4		College Station-Field 224		Whole		Primary

		251		ATx623bmr/F06451		2		2		4		06CS7846/7845		169		ATx623(bmr)/(((BMR*RIO)*RIO)-C1-B4*AR2002-C1)-GF1-C96-CS1-CS-CS		W		P				83		2		1		1		1		72		09CMP-1800		*09CMP-1800*		09CS-FORG-251		503.5		116.2		College Station-Field 224		Whole		Primary

		252		ATx623bmr/F07327		2		13		4		07CS4900/4899		193		ATx623(bmr)/(((BMR*RIO)-C1-B4-B4-B3*AR2002-C1)-GF1*RTX2909)-F1-PRF2-CS9-CS1		W		P		179		104		2		2		2		1		50		09CMP-1801		*09CMP-1801*		09CS-FORG-252		472.7		124.4		College Station-Field 224		Whole		Primary

		253		Millenium BMR		2		59				Bott 304										181		103		5		2		2		1		25		09CMP-1802		*09CMP-1802*		09CS-FORG-253		561.8		157		College Station-Field 224		Whole		Primary

		254		ATx623bmr/F07334		2		18		4		07CS4932/4931		131		ATx623(bmr)/DMR Sudangrass-EC40		W		P		168		109		2		1		3		2		48		09CMP-1803		*09CMP-1803*		09CS-FORG-254		612		196.7		College Station-Field 224		Whole		Primary

		255		A03290bmr/F06451		2		1		4		06CS7844/7843		172		A03290bmr/(((BMR*RIO)*RIO)-C1-B4*AR2002-C1)-GF1-C96-CS1-CS-CS		W		T		178		87		4		1		3		1		58		09CMP-1804		*09CMP-1804*		09CS-FORG-255		499.8		127.8		College Station-Field 224		Whole		Primary

		256		ATx631/Tx2785		2		52		4		08CS8048/8047		96				W		T		175		106		2		2		1		2		53		09CMP-1805		*09CMP-1805*		09CS-FORG-256		538.5		148.6		College Station-Field 224		Whole		Primary

		257		ATx623bmr/F08321		2		32		4		08CS7848/7847		42		ATX623(BMR)/(((BMR*RIO)-C1-B4*AR2002-C1)-GF1*RTX2909)-PRF2-CS9-CS1-WF1-CS2		W		P		177		93		3		2		3		1		52		09CMP-1806		*09CMP-1806*		09CS-FORG-257		541.4		134.2		College Station-Field 224		Whole		Primary

		258		ATx623bmr/F08311		2		22		4		08CS7812/7811		242		ATX623(BMR)/(((BMR*RIO)*RIO)-C1-B4*GREENLEAF)-C94-CS1-CS-CS1-CSBK-CS2		W		P		176		73		6		1		3		1		29		09CMP-1807		*09CMP-1807*		09CS-FORG-258		430.1		128.9		College Station-Field 224		Whole		Primary

		259		ATx623bmr/F08323		2		34		4		08CS7864/7863		269		ATX623(BMR)/(((BMR*RIO)-C1-B4*AR2002-C1)-GF1*RTX2910)-PRF2-CS8-WF1-CS1		W		P		175		99		4		2		3		1		40		09CMP-1808		*09CMP-1808*		09CS-FORG-259		384.3		123.6		College Station-Field 224		Whole		Primary

		260		ATx623bmr/F07330		2		15		4		07CS4910/4909		117		ATx623(bmr)/DMR Sudangrass-EC62a		W		P		170		106		4		2		2		3		38		09CMP-1809		*09CMP-1809*		09CS-FORG-260		483.5		155.6		College Station-Field 224		Whole		Primary
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		PLOT		PEDIGREE		REP		ENTRY		CD		SOURCE		WT		PEDIGREE2		SD		PL		EX		DY		HT		DS		ST		UN		LG		bmr		Code		Barcode		Plot ID Label		Fresh wt (g)		Dry wt (g)		Location		Grinded Material		Harvest #		PW(7/7)		wet sample (7/7)

		101		A03290bmr/F06451		1		1		4		06CS7844/7843		172		A03290bmr/(((BMR*RIO)*RIO)-C1-B4*AR2002-C1)-GF1-C96-CS1-CS-CS		W		T						95		1		1		1		1				09CMP-1810		*09CMP-1810*		09CS-FORG-101				132.6		College Station-Field 405		Whole		Primary		92		606

		102		ATx623bmr/F06451		1		2		4		06CS7846/7845		169		ATx623(bmr)/(((BMR*RIO)*RIO)-C1-B4*AR2002-C1)-GF1-C96-CS1-CS-CS		W		P						100		1		1		1		1				09CMP-1811		*09CMP-1811*		09CS-FORG-102				106.7		College Station-Field 405		Whole		Primary		128		552

		103		ATx623bmr/F07306		1		3		4		07CS4854/4853		625		ATx623(bmr)/(TX2784*(((BMR*RIO)*RIO)-C1-B4-B4-B3*GREENLEAF)-GF1-C42-CS1)-F1-PRF2-CS18-CS3		W		P				170		102		3		2		2		1		y		09CMP-1812		*09CMP-1812*		09CS-FORG-103				127.4		College Station-Field 405		Whole		Primary		42		465

		104		ATx623bmr/F07307		1		4		4		07CS4858/4857		62		ATx623(bmr)/(TX2784*(((BMR*RIO)*RIO)-C1-B4-B4-B3*GREENLEAF)-GF1-C42-CS1)-F1-PRF2-CS26-CS1		W		P				174		115		2		2		2		2		y		09CMP-1813		*09CMP-1813*		09CS-FORG-104				150.2		College Station-Field 405		Whole		Primary		76		562

		105		ATx623bmr/F07310		1		5		4		07CS4864/4863		127		ATx623(bmr)/(((BMR*RIO)-C1-B4-B4-B3*AR2002-C1)-GF1*RTX2909)-F1-PRF2-CS1-WF2-CS1		W		P				169		105		3		1		2		2		y		09CMP-1814		*09CMP-1814*		09CS-FORG-105				119.3		College Station-Field 405		Whole		Primary		75		395

		106		ATx623bmr/F07312		1		6		4		07CS4868/4867		74		ATx623(bmr)/(((BMR*RIO)-C1-B4-B4-B3*AR2002-C1)-GF1*RTX2909)-F1-PRF2-CS3-WF1-CS1		W		P				167		115		4		1		3		2		y		09CMP-1815		*09CMP-1815*		09CS-FORG-106				186.4		College Station-Field 405		Whole		Primary		71		649

		107		ATx623bmr/F07314		1		7		4		07CS4874/4873		65		ATx623(bmr)/(TX2784*(((BMR*RIO)*RIO)-C1-B4-B4-B3*GREENLEAF)-GF1-C42-CS1)-F1-PRF2-CS13-WF1-CS1		W		P				167		115		6		1		1		7		y		09CMP-1816		*09CMP-1816*		09CS-FORG-107				149.9		College Station-Field 405		Whole		Primary		60		517

		108		ATx623bmr/F07316		1		8		4		07CS4878/4877		217		ATx623(bmr)/(TX2784*(((BMR*RIO)*RIO)-C1-B4-B4-B3*GREENLEAF)-GF1-C42-CS1)-F1-PRF2-CS13-WF2-CS2		W		P				170		103		6		2		2		7		y		09CMP-1817		*09CMP-1817*		09CS-FORG-108				135.1		College Station-Field 405		Whole		Primary		53		533

		109		ATx623bmr/F07321		1		9		4		07CS4888/4887		154		ATx623(bmr)/(((BMR*RIO)-C1-B4-B4-B3*AR2002-C1)-GF1*RTX2909)-F1-PRF2-CS2		W		P				174		110		3		1		3		6		y		09CMP-1818		*09CMP-1818*		09CS-FORG-109				135.7		College Station-Field 405		Whole		Primary		63		516

		110		ATx623bmr/F07322		1		10		4		07CS4890/4889		35		ATx623(bmr)/(((BMR*RIO)-C1-B4-B4-B3*AR2002-C1)-GF1*RTX2910)-F1-PRF2-CS8		W		P				170		106		3		1		1		2		y		09CMP-1819		*09CMP-1819*		09CS-FORG-110				160.9		College Station-Field 405		Whole		Primary		58		584

		111		ATx623bmr/F07323		1		11		4		07CS4892/4891		284		A03289bmr/(((BMR*RIO)-C1-B4-B4-B3*GREENLEAF)-GF1*RTX2910)-F1-PRF2-CS4		W		T				169		105		3		1		2		2		s		09CMP-1820		*09CMP-1820*		09CS-FORG-111				152.3		College Station-Field 405		Whole		Primary		64		493

		112		ATx623bmr/F07325		1		12		4		07CS4896/4895		212		A03289bmr/(((BMR*RIO)-C1-B4-B4-B3*GREENLEAF)-GF1*RTX2910)-F1-PRF2-CS5		W		T				166		100		5		2		3		1		s		09CMP-1821		*09CMP-1821*		09CS-FORG-112				143.2		College Station-Field 405		Whole		Primary		43		432

		113		ATx623bmr/F07327		1		13		4		07CS4900/4899		193		ATx623(bmr)/(((BMR*RIO)-C1-B4-B4-B3*AR2002-C1)-GF1*RTX2909)-F1-PRF2-CS9-CS1		W		P				168		100		7		2		2		8		y		09CMP-1822		*09CMP-1822*		09CS-FORG-113				101.8		College Station-Field 405		Whole		Primary		34		362

		114		ATx623bmr/F07329		1		14		4		07CS4908/4907		162		ATx623(bmr)/DMR Sudangrass-EC53		W		P				166		106		5		2		3		4		n		09CMP-1823		*09CMP-1823*		09CS-FORG-114				173		College Station-Field 405		Whole		Primary		54		475

		115		ATx623bmr/F07330		1		15		4		07CS4910/4909		117		ATx623(bmr)/DMR Sudangrass-EC62a		W		P				162		96		6		1		3		5		n		09CMP-1824		*09CMP-1824*		09CS-FORG-115				164.9		College Station-Field 405		Whole		Primary		46		510

		116		ATx623bmr/F07331		1		16		4		07CS4912/4911		189		ATx623(bmr)/DMR Sudangrass-EC62b		W		P				167		104		6		1		2		7		n		09CMP-1825		*09CMP-1825*		09CS-FORG-116				155.4		College Station-Field 405		Whole		Primary		51		497

		117		ATx623bmr/F07332		1		17		4		07CS4914/4913		393		ATx623(bmr)/DMR Sudangrass-EC63a		W		P				167		103		5		1		3		4		n		09CMP-1826		*09CMP-1826*		09CS-FORG-117				184.9		College Station-Field 405		Whole		Primary		53		525

		118		ATx623bmr/F07334		1		18		4		07CS4932/4931		131		ATx623(bmr)/DMR Sudangrass-EC40		W		P				167		109		4		1		3		3		n		09CMP-1827		*09CMP-1827*		09CS-FORG-118				157.1		College Station-Field 405		Whole		Primary		56		426

		119		ATx623bmr/F08308		1		19		4		08CS7804/7803		256		ATX623(BMR)/(((BMR*RIO)*RIO)-C1-B4*GREENLEAF)-C50-CS1-CS-CS1-CSBK-CS1		W		P				170		95		5		1		3		2		y		09CMP-1828		*09CMP-1828*		09CS-FORG-119				125.3		College Station-Field 405		Whole		Primary		43		391

		120		ATx623bmr/F08309		1		20		4		08CS7806/7805		166		ATX623(BMR)/(((BMR*RIO)*RIO)-C1-B4*GREENLEAF)-C73-CS1-CS-CS1-CSBK-CS1		W		P				171		95		3		1		3		2		y		09CMP-1829		*09CMP-1829*		09CS-FORG-120				169.8		College Station-Field 405		Whole		Primary		57		558

		121		ATx623bmr/F08310		1		21		4		08CS7808/7807		46		ATX623(BMR)/(((BMR*RIO)*RIO)-C1-B4*GREENLEAF)-C73-CS1-CS-CS2-CSBK-CS3		W		P				168		94		6		1		3		7		y		09CMP-1830		*09CMP-1830*		09CS-FORG-121				136.6		College Station-Field 405		Whole		Primary		42		494

		122		ATx623bmr/F08311		1		22		4		08CS7812/7811		242		ATX623(BMR)/(((BMR*RIO)*RIO)-C1-B4*GREENLEAF)-C94-CS1-CS-CS1-CSBK-CS2		W		P				168		88		4		1		3		6		y		09CMP-1831		*09CMP-1831*		09CS-FORG-122				155.5		College Station-Field 405		Whole		Primary		43		499

		123		ATx623bmr/F08312		1		23		4		08CS7814/7813		29		ATX623(BMR)/(((BMR*RIO)*RIO)-C1-B4*GREENLEAF)-C94-CS1-CS-CS1-CSBK-CS3		W		P				172						5						no stand		09CMP-1832		*09CMP-1832*		09CS-FORG-123						College Station-Field 405		Whole		Primary

		124		ATx623bmr/F08313		1		24		4		08CS7816/7815		56		ATX623(BMR)/(((BMR*RIO)-C1-B4*AR2002-C1)-GF1*RTX2909)-PRF2-CS11-WF1-CS1-CS1		W		P				167		94		7		2		2		8		y		09CMP-1833		*09CMP-1833*		09CS-FORG-124				160.3		College Station-Field 405		Whole		Primary		56		513

		125		ATx623bmr/F08314		1		25		4		08CS7818/7817		43		ATX623(BMR)/(((BMR*RIO)-C1-B4*AR2002-C1)-GF1*RTX2909)-PRF2-CS11-WF1-CS1-CS1		W		P				167		95		7		1		2		7		y		09CMP-1834		*09CMP-1834*		09CS-FORG-125				111.2		College Station-Field 405		Whole		Primary		125		362

		126		ATx623bmr/F08315		1		26		4		08CS7820/7819		145		ATX623(BMR)/(((BMR*RIO)-C1-B4*AR2002-C1)-GF1*RTX2909)-PRF2-CS11-WF2-CS1-WF1-CS1		W		P				168		86		6		1		2		5		y		09CMP-1835		*09CMP-1835*		09CS-FORG-126				164.8		College Station-Field 405		Whole		Primary		46		544

		127		ATx623bmr/F08316		1		27		4		08CS7822/7821		71		ATX623(BMR)/(((BMR*RIO)-C1-B4*AR2002-C1)-GF1*RTX2909)-PRF2-CS11-WF2-CS1-WF1-CS1		W		P				167		89		8		1		3		8		y		09CMP-1836		*09CMP-1836*		09CS-FORG-127				131.1		College Station-Field 405		Whole		Primary		40		500

		128		ATx623bmr/F08317		1		28		4		08CS7830/7829		308		ATX623(BMR)/(((BMR*RIO)-C1-B4*AR2002-C1)-GF1*RTX2909)-PRF2-CS2-WF2-CS1		W		P				174		101		2		1		2		2		y		09CMP-1837		*09CMP-1837*		09CS-FORG-128				124.3		College Station-Field 405		Whole		Primary		58		552

		129		ATx623bmr/F08318		1		29		4		08CS7840/7839		66		ATX623(BMR)/(((BMR*RIO)-C1-B4*AR2002-C1)-GF1*RTX2909)-PRF2-CS3-WF2-CS2-WF1-CS1		W		P				168		90		5		1		3		5		y		09CMP-1838		*09CMP-1838*		09CS-FORG-129				169.9		College Station-Field 405		Whole		Primary		63		642

		130		ATx623bmr/F08319		1		30		4		08CS7842/7841		31		ATX623(BMR)/(((BMR*RIO)-C1-B4*AR2002-C1)-GF1*RTX2909)-PRF2-CS4-CS1		W		P				166		90		4		2		1		4		y		09CMP-1839		*09CMP-1839*		09CS-FORG-130				156.5		College Station-Field 405		Whole		Primary		45		481

		131		ATx623bmr/F08320		1		31		4		08CS7846/7845		90		ATX623(BMR)/(((BMR*RIO)-C1-B4*AR2002-C1)-GF1*RTX2909)-PRF2-CS9-CS1-WF1-CS2		W		P				167		90		8		1		2		9		y		09CMP-1840		*09CMP-1840*		09CS-FORG-131				109.6		College Station-Field 405		Whole		Primary		39		373

		132		ATx623bmr/F08321		1		32		4		08CS7848/7847		42		ATX623(BMR)/(((BMR*RIO)-C1-B4*AR2002-C1)-GF1*RTX2909)-PRF2-CS9-CS1-WF1-CS2		W		P				167		105		8		1		2		8		y		09CMP-1841		*09CMP-1841*		09CS-FORG-132				149.7		College Station-Field 405		Whole		Primary		41		530

		133		ATx623bmr/F08322		1		33		4		08CS7858/7857		52		ATX623(BMR)/(((BMR*RIO)-C1-B4*AR2002-C1)-GF1*RTX2910)-PRF2-CS4-CS1		W		P				173		99		2		1		1		2		y		09CMP-1842		*09CMP-1842*		09CS-FORG-133				138.5		College Station-Field 405		Whole		Primary		60		513

		134		ATx623bmr/F08323		1		34		4		08CS7864/7863		269		ATX623(BMR)/(((BMR*RIO)-C1-B4*AR2002-C1)-GF1*RTX2910)-PRF2-CS8-WF1-CS1		W		P				166		100		5		2		2		3		y		09CMP-1843		*09CMP-1843*		09CS-FORG-134				181.7		College Station-Field 405		Whole		Primary		44		604

		135		ATx623bmr/F08324		1		35		4		08CS7868/7867		104		ATX623(BMR)/(((BMR*RIO)-C1-B4*GREENLEAF)-GF1*RTX2910)-PRF2-CS1-CS1		W		P				167		91		4		1		2		3		y		09CMP-1844		*09CMP-1844*		09CS-FORG-135				183.6		College Station-Field 405		Whole		Primary		65		600

		136		ATx623bmr/F08325		1		36		4		08CS7872/7871		180		ATX623(BMR)/(((BMR*RIO)-C1-B4*GREENLEAF)-GF1*RTX2910)-PRF2-CS4-CS1		W		P				170		95		3		1		2		2		y		09CMP-1845		*09CMP-1845*		09CS-FORG-136				163.6		College Station-Field 405		Whole		Primary		50		537

		137		ATx623bmr/F08326		1		37		4		08CS7874/7873		24		ATX623(BMR)/(((BMR*RIO)-C1-B4*GREENLEAF)-GF1*RTX2910)-PRF2-CS5-CS1		W		P				170		105		6		1		2		6		y		09CMP-1846		*09CMP-1846*		09CS-FORG-137				139.8		College Station-Field 405		Whole		Primary		54		519

		138		ATx623bmr/F08327		1		38		4		08CS7880/7879		127		ATX623(BMR)/(TX2784*(((BMR*RIO)*RIO)-C1-B4*GREENLEAF)-C42)-PRF2-CS11-CS1		W		P				167		105		8		1		2		8		y		09CMP-1847		*09CMP-1847*		09CS-FORG-138				184.7		College Station-Field 405		Whole		Primary		39		636

		139		ATx623bmr/F08328		1		39		4		08CS7884/7883		124		ATX623(BMR)/(TX2784*(((BMR*RIO)*RIO)-C1-B4*GREENLEAF)-C42)-PRF2-CS12-CS2		W		P				170		111		7		1		1		7		y		09CMP-1848		*09CMP-1848*		09CS-FORG-139				139.4		College Station-Field 405		Whole		Primary		52		624

		140		ATx623bmr/F08329		1		40		4		08CS7886/7885		122		ATX623(BMR)/(TX2784*(((BMR*RIO)*RIO)-C1-B4*GREENLEAF)-C42)-PRF2-CS12-CS3		W		P				167		106		7		1		2		8		y		09CMP-1849		*09CMP-1849*		09CS-FORG-140				177.3		College Station-Field 405		Whole		Primary		58		603

		141		ATx623bmr/F08330		1		41		4		08CS7892/7891		267		ATX623(BMR)/(TX2784*(((BMR*RIO)*RIO)-C1-B4*GREENLEAF)-C42)-PRF2-CS13-WF2-CS6		W		P				168		104		7		1		2		8		y		09CMP-1850		*09CMP-1850*		09CS-FORG-141				146.5		College Station-Field 405		Whole		Primary		57		599

		142		ATx623bmr/F08331		1		42		4		08CS7894/7893		29		ATX623(BMR)/(TX2784*(((BMR*RIO)*RIO)-C1-B4*GREENLEAF)-C42)-PRF2-CS13-WF2-CS7-WF1		W		P						87		2		1		1		1		sg		09CMP-1851		*09CMP-1851*		09CS-FORG-142				122.3		College Station-Field 405		Whole		Primary		95		473

		143		ATx623bmr/F08332		1		43		4		08CS7896/7895		58		ATX623(BMR)/(TX2784*(((BMR*RIO)*RIO)-C1-B4*GREENLEAF)-C42)-PRF2-CS18-CS1		RW		P				168		95		7		2		3		6		y		09CMP-1852		*09CMP-1852*		09CS-FORG-143				139.4		College Station-Field 405		Whole		Primary		28		436

		144		ATx623bmr/F08333		1		44		4		08CS7908/7907		352		ATX623(BMR)/(TX2784*(((BMR*RIO)*RIO)-C1-B4*GREENLEAF)-C42)-PRF2-CS28-CS1		W		P				169		105		7		1		2		6		y		09CMP-1853		*09CMP-1853*		09CS-FORG-144				183		College Station-Field 405		Whole		Primary		57		648

		145		ATx623bmr/F08334		1		45		4		08CS7910/7909		136		ATX623(BMR)/(TX2784*(((BMR*RIO)*RIO)-C1-B4*GREENLEAF)-C42)-PRF2-CS28-CS3		W		P				167		95		8		1		3		7		y		09CMP-1854		*09CMP-1854*		09CS-FORG-145				142		College Station-Field 405		Whole		Primary		36		545

		146		ATx623bmr/F08335		1		46		4		08CS7914/7913		145		ATX623(BMR)/(TX2784*(((BMR*RIO)*RIO)-C1-B4*GREENLEAF)-C42)-PRF2-CS32-CS1-WF1		W		P				167		92		8		1		3		8		y		09CMP-1855		*09CMP-1855*		09CS-FORG-146				142.2		College Station-Field 405		Whole		Primary		44		619

		147		ATx623bmr/F08336		1		47		4		08CS7918/7917		32		ATX623(BMR)/(TX2784*(((BMR*RIO)*RIO)-C1-B4*GREENLEAF)-C42)-PRF2-CS33-CS1		W		P				171		109		8		1		3		7		y		09CMP-1856		*09CMP-1856*		09CS-FORG-147				159.3		College Station-Field 405		Whole		Primary		52		597

		148		ATx623bmr/F08337		1		48		4		08CS7920/7919		76		ATX623(BMR)/(TX2784*(((BMR*RIO)*RIO)-C1-B4*GREENLEAF)-C42)-PRF2-CS33-CS2		W		P				170		110		8		2		2		9		y		09CMP-1857		*09CMP-1857*		09CS-FORG-148				138.1		College Station-Field 405		Whole		Primary		42		411

		149		ATx623bmr/F08338		1		49		4		08CS7922/7921		64		ATX623(BMR)/(TX2784*(((BMR*RIO)*RIO)-C1-B4*GREENLEAF)-C42)-PRF2-CS33-CS3		W		P				169		108		5		2		2		4		y		09CMP-1858		*09CMP-1858*		09CS-FORG-149				130.3		College Station-Field 405		Whole		Primary		38		389

		150		ATx631/Tx2784		1		50		4		08CS8044/8043		37				W		T				166		102		6		2		3		4		n		09CMP-1859		*09CMP-1859*		09CS-FORG-150				166.2		College Station-Field 405		Whole		Primary		48		501

		151		ATx623/Tx2784		1		51		4		08CS8046/8045		227				W		P				166		104		4		1		1		3		n		09CMP-1860		*09CMP-1860*		09CS-FORG-151				175		College Station-Field 405		Whole		Primary		44		539

		152		ATx631/Tx2785		1		52		4		08CS8048/8047		96				W		T				168		105		3		1		1		2		n		09CMP-1861		*09CMP-1861*		09CS-FORG-152				180.8		College Station-Field 405		Whole		Primary		53		588

		153		ATx631/Tx2909		1		53		4		08CS8052/8051		76				W		T						98		2		2		2		1		n		09CMP-1862		*09CMP-1862*		09CS-FORG-153				131.7		College Station-Field 405		Whole		Primary		67		618

		154		ATx623/Tx2909		1		54		4		08CS8054/8053		234				W		P						81		1		1		1		2		n		09CMP-1863		*09CMP-1863*		09CS-FORG-154				107.6		College Station-Field 405		Whole		Primary		90		478

		155		ATx631/TX2910		1		55		4		08CS8056/8055		22				W		T						86		2		2		1		1		n		09CMP-1864		*09CMP-1864*		09CS-FORG-155				93.5		College Station-Field 405		Whole		Primary		62		422

		156		ATx623/TX2910		1		56		4		08CS8058/8057		288				W		P						87		1		1		1		1		n		09CMP-1865		*09CMP-1865*		09CS-FORG-156				133.9		College Station-Field 405		Whole		Primary		87		623

		157		A05040(SWEET)-CS3-WF2/UMBRELLA		1		57				Bott166				08CS31011/31001								167		96		5		2		1		2		n		09CMP-1866		*09CMP-1866*		09CS-FORG-157				134.1		College Station-Field 405		Whole		Primary		30		496

		158		ATX623/BTX631/R07007		1		58				Bott 208				08CS30012/30001										81		2		1		1		1		n		09CMP-1867		*09CMP-1867*		09CS-FORG-158				118.4		College Station-Field 405		Whole		Primary		91		600

		159		Millenium BMR		1		59				Bott 304												175		92		5		3		2		2		y		09CMP-1868		*09CMP-1868*		09CS-FORG-159				155.7		College Station-Field 405		Whole		Primary		29		675

		160		Mega Green		1		60				Bott 311														83		1		1		1		1		n		09CMP-1869		*09CMP-1869*		09CS-FORG-160				116.3		College Station-Field 405		Whole		Primary		92		518

		201		ATx623bmr/F07316		2		8		4		07CS4878/4877		217		ATx623(bmr)/(TX2784*(((BMR*RIO)*RIO)-C1-B4-B4-B3*GREENLEAF)-GF1-C42-CS1)-F1-PRF2-CS13-WF2-CS2		W		P				167		97		8		1		3		7		y		09CMP-1870		*09CMP-1870*		09CS-FORG-201				139.6		College Station-Field 405		Whole		Primary		34		439

		202		ATx623bmr/F08326		2		37		4		08CS7874/7873		24		ATX623(BMR)/(((BMR*RIO)-C1-B4*GREENLEAF)-GF1*RTX2910)-PRF2-CS5-CS1		W		P				169		101		7		1		2		5		y		09CMP-1871		*09CMP-1871*		09CS-FORG-202				221.4		College Station-Field 405		Whole		Primary		57		683

		203		ATx623bmr/F08327		2		38		4		08CS7880/7879		127		ATX623(BMR)/(TX2784*(((BMR*RIO)*RIO)-C1-B4*GREENLEAF)-C42)-PRF2-CS11-CS1		W		P				169		94		6		1		1		4		y		09CMP-1872		*09CMP-1872*		09CS-FORG-203				159.1		College Station-Field 405		Whole		Primary		45		608

		204		ATx631/Tx2909		2		53		4		08CS8052/8051		76				W		T						83		2		1		1		1		n		09CMP-1873		*09CMP-1873*		09CS-FORG-204				115.4		College Station-Field 405		Whole		Primary		72		554

		205		ATx623bmr/F08335		2		46		4		08CS7914/7913		145		ATX623(BMR)/(TX2784*(((BMR*RIO)*RIO)-C1-B4*GREENLEAF)-C42)-PRF2-CS32-CS1-WF1		W		P				166		84		4		1		2		6		y		09CMP-1874		*09CMP-1874*		09CS-FORG-205				179.3		College Station-Field 405		Whole		Primary		47		576

		206		ATx623bmr/F07314		2		7		4		07CS4874/4873		65		ATx623(bmr)/(TX2784*(((BMR*RIO)*RIO)-C1-B4-B4-B3*GREENLEAF)-GF1-C42-CS1)-F1-PRF2-CS13-WF1-CS1		W		P				166		97		7		2		2		7		y		09CMP-1875		*09CMP-1875*		09CS-FORG-206				138.1		College Station-Field 405		Whole		Primary		40		504

		207		ATx623bmr/F08315		2		26		4		08CS7820/7819		145		ATX623(BMR)/(((BMR*RIO)-C1-B4*AR2002-C1)-GF1*RTX2909)-PRF2-CS11-WF2-CS1-WF1-CS1		W		P				167		89		6		1		2		4		y		09CMP-1876		*09CMP-1876*		09CS-FORG-207				157.6		College Station-Field 405		Whole		Primary		46		492

		208		ATx623bmr/F08319		2		30		4		08CS7842/7841		31		ATX623(BMR)/(((BMR*RIO)-C1-B4*AR2002-C1)-GF1*RTX2909)-PRF2-CS4-CS1		W		P				162		95		4		2		3		2		y		09CMP-1877		*09CMP-1877*		09CS-FORG-208				189.4		College Station-Field 405		Whole		Primary		41		543

		209		ATx623bmr/F08333		2		44		4		08CS7908/7907		352		ATX623(BMR)/(TX2784*(((BMR*RIO)*RIO)-C1-B4*GREENLEAF)-C42)-PRF2-CS28-CS1		W		P				171		97		7		2		2		6		y		09CMP-1878		*09CMP-1878*		09CS-FORG-209				147		College Station-Field 405		Whole		Primary		47		559

		210		ATx623bmr/F08309		2		20		4		08CS7806/7805		166		ATX623(BMR)/(((BMR*RIO)*RIO)-C1-B4*GREENLEAF)-C73-CS1-CS-CS1-CSBK-CS1		W		P				170		83		6		1		3		1		n		09CMP-1879		*09CMP-1879*		09CS-FORG-210				151		College Station-Field 405		Whole		Primary		37		507

		211		ATx623bmr/F08317		2		28		4		08CS7830/7829		308		ATX623(BMR)/(((BMR*RIO)-C1-B4*AR2002-C1)-GF1*RTX2909)-PRF2-CS2-WF2-CS1		W		P				170		91		2		1		1		1		y		09CMP-1880		*09CMP-1880*		09CS-FORG-211				201.1		College Station-Field 405		Whole		Primary		55		716

		212		ATx623bmr/F08329		2		40		4		08CS7886/7885		122		ATX623(BMR)/(TX2784*(((BMR*RIO)*RIO)-C1-B4*GREENLEAF)-C42)-PRF2-CS12-CS3		W		P				167		93		6		2		2		5		y		09CMP-1881		*09CMP-1881*		09CS-FORG-212				154.3		College Station-Field 405		Whole		Primary		42		402

		213		Mega Green		2		60				Bott 311														86		2		2		1		2		n		09CMP-1882		*09CMP-1882*		09CS-FORG-213				136.1		College Station-Field 405		Whole		Primary		80		535

		214		ATx623bmr/F08336		2		47		4		08CS7918/7917		32		ATX623(BMR)/(TX2784*(((BMR*RIO)*RIO)-C1-B4*GREENLEAF)-C42)-PRF2-CS33-CS1		W		P				172		111		6		1		2		7		y		09CMP-1883		*09CMP-1883*		09CS-FORG-214				167.4		College Station-Field 405		Whole		Primary		43		655

		215		ATx623bmr/F08331		2		42		4		08CS7894/7893		29		ATX623(BMR)/(TX2784*(((BMR*RIO)*RIO)-C1-B4*GREENLEAF)-C42)-PRF2-CS13-WF2-CS7-WF1		W		P						102		2		1		2		2		sg		09CMP-1884		*09CMP-1884*		09CS-FORG-215				135.2		College Station-Field 405		Whole		Primary		75		676

		216		ATx623bmr/F08320		2		31		4		08CS7846/7845		90		ATX623(BMR)/(((BMR*RIO)-C1-B4*AR2002-C1)-GF1*RTX2909)-PRF2-CS9-CS1-WF1-CS2		W		P				167		95		7		2		3		5		sg		09CMP-1885		*09CMP-1885*		09CS-FORG-216				162.4		College Station-Field 405		Whole		Primary		31		540

		217		ATx623bmr/F08338		2		49		4		08CS7922/7921		64		ATX623(BMR)/(TX2784*(((BMR*RIO)*RIO)-C1-B4*GREENLEAF)-C42)-PRF2-CS33-CS3		W		P				170		104		4		1		2		2		y		09CMP-1886		*09CMP-1886*		09CS-FORG-217				214		College Station-Field 405		Whole		Primary		49		624

		218		ATx623bmr/F07322		2		10		4		07CS4890/4889		35		ATx623(bmr)/(((BMR*RIO)-C1-B4-B4-B3*AR2002-C1)-GF1*RTX2910)-F1-PRF2-CS8		W		P				168		101		4		1		3		3		y		09CMP-1887		*09CMP-1887*		09CS-FORG-218				156.8		College Station-Field 405		Whole		Primary		45		465

		219		ATx631/Tx2784		2		50		4		08CS8044/8043		37				W		T				167		110		4		2		1		2		n		09CMP-1888		*09CMP-1888*		09CS-FORG-219				145.9		College Station-Field 405		Whole		Primary		66		376

		220		ATx623bmr/F07312		2		6		4		07CS4868/4867		74		ATx623(bmr)/(((BMR*RIO)-C1-B4-B4-B3*AR2002-C1)-GF1*RTX2909)-F1-PRF2-CS3-WF1-CS1		W		P				170		104		3		1		2		2		y		09CMP-1889		*09CMP-1889*		09CS-FORG-220				194.8		College Station-Field 405		Whole		Primary		51		671

		221		ATx623bmr/F07321		2		9		4		07CS4888/4887		154		ATx623(bmr)/(((BMR*RIO)-C1-B4-B4-B3*AR2002-C1)-GF1*RTX2909)-F1-PRF2-CS2		W		P				173		92		4		1		2		1		y		09CMP-1890		*09CMP-1890*		09CS-FORG-221				175.8		College Station-Field 405		Whole		Primary		47		622

		222		ATx623bmr/F08318		2		29		4		08CS7840/7839		66		ATX623(BMR)/(((BMR*RIO)-C1-B4*AR2002-C1)-GF1*RTX2909)-PRF2-CS3-WF2-CS2-WF1-CS1		W		P				167		97		7		1		3		7		y		09CMP-1891		*09CMP-1891*		09CS-FORG-222				143		College Station-Field 405		Whole		Primary		38		498

		223		ATx623bmr/F07323		2		11		4		07CS4892/4891		284		A03289bmr/(((BMR*RIO)-C1-B4-B4-B3*GREENLEAF)-GF1*RTX2910)-F1-PRF2-CS4		W		T				170		92		4		2		2		1		y		09CMP-1892		*09CMP-1892*		09CS-FORG-223				192.4		College Station-Field 405		Whole		Primary		44		676

		224		ATx623bmr/F07329		2		14		4		07CS4908/4907		162		ATx623(bmr)/DMR Sudangrass-EC53		W		P				166		102		6		1		3		5		n		09CMP-1893		*09CMP-1893*		09CS-FORG-224				161.6		College Station-Field 405		Whole		Primary		42		419

		225		ATx623bmr/F08313		2		24		4		08CS7816/7815		56		ATX623(BMR)/(((BMR*RIO)-C1-B4*AR2002-C1)-GF1*RTX2909)-PRF2-CS11-WF1-CS1-CS1		W		P				167		92		8		1		2		7		y		09CMP-1894		*09CMP-1894*		09CS-FORG-225				120.8		College Station-Field 405		Whole		Primary		31		422

		226		ATx631/TX2910		2		55		4		08CS8056/8055		22				W		T						81		2		2		1		1		n		09CMP-1895		*09CMP-1895*		09CS-FORG-226				154.8		College Station-Field 405		Whole		Primary		75		712

		227		ATx623bmr/F07332		2		17		4		07CS4914/4913		393		ATx623(bmr)/DMR Sudangrass-EC63a		W		P				167		101		4		2		2		2		n		09CMP-1896		*09CMP-1896*		09CS-FORG-227				171.1		College Station-Field 405		Whole		Primary		47		516

		228		ATx623bmr/F08337		2		48		4		08CS7920/7919		76		ATX623(BMR)/(TX2784*(((BMR*RIO)*RIO)-C1-B4*GREENLEAF)-C42)-PRF2-CS33-CS2		W		P				174		105		6		1		2		6		y		09CMP-1897		*09CMP-1897*		09CS-FORG-228				141.2		College Station-Field 405		Whole		Primary		57		555

		229		ATx623bmr/F08334		2		45		4		08CS7910/7909		136		ATX623(BMR)/(TX2784*(((BMR*RIO)*RIO)-C1-B4*GREENLEAF)-C42)-PRF2-CS28-CS3		W		P				167		99		8		1		2		8		y		09CMP-1898		*09CMP-1898*		09CS-FORG-229				154.1		College Station-Field 405		Whole		Primary		35		644

		230		ATx623bmr/F07310		2		5		4		07CS4864/4863		127		ATx623(bmr)/(((BMR*RIO)-C1-B4-B4-B3*AR2002-C1)-GF1*RTX2909)-F1-PRF2-CS1-WF2-CS1		W		P				169		101		3		2		1		2		y		09CMP-1899		*09CMP-1899*		09CS-FORG-230				120.7		College Station-Field 405		Whole		Primary		54		405

		231		ATx623bmr/F07307		2		4		4		07CS4858/4857		62		ATx623(bmr)/(TX2784*(((BMR*RIO)*RIO)-C1-B4-B4-B3*GREENLEAF)-GF1-C42-CS1)-F1-PRF2-CS26-CS1		W		P				173		115		6		1		2		4		y		09CMP-1900		*09CMP-1900*		09CS-FORG-231				155.5		College Station-Field 405		Whole		Primary		44		553

		232		ATx623bmr/F08324		2		35		4		08CS7868/7867		104		ATX623(BMR)/(((BMR*RIO)-C1-B4*GREENLEAF)-GF1*RTX2910)-PRF2-CS1-CS1		W		P				169		89		2		1		2		1		y		09CMP-1901		*09CMP-1901*		09CS-FORG-232				178.6		College Station-Field 405		Whole		Primary		47		614

		233		ATX623/BTX631/R07007		2		58				Bott 208				08CS30012/30001										80		2		2		1		1		n		09CMP-1902		*09CMP-1902*		09CS-FORG-233				91.4		College Station-Field 405		Whole		Primary		63		559

		234		ATx623bmr/F07325		2		12		4		07CS4896/4895		212		A03289bmr/(((BMR*RIO)-C1-B4-B4-B3*GREENLEAF)-GF1*RTX2910)-F1-PRF2-CS5		W		T				169		95		5		1		3		1		n		09CMP-1903		*09CMP-1903*		09CS-FORG-234				154.6		College Station-Field 405		Whole		Primary		30		516

		235		ATx623bmr/F08325		2		36		4		08CS7872/7871		180		ATX623(BMR)/(((BMR*RIO)-C1-B4*GREENLEAF)-GF1*RTX2910)-PRF2-CS4-CS1		W		P				170		97		3		1		2		1		y		09CMP-1904		*09CMP-1904*		09CS-FORG-235				185.1		College Station-Field 405		Whole		Primary		61		718

		236		ATx623bmr/F08316		2		27		4		08CS7822/7821		71		ATX623(BMR)/(((BMR*RIO)-C1-B4*AR2002-C1)-GF1*RTX2909)-PRF2-CS11-WF2-CS1-WF1-CS1		W		P				167		97		7		1		3		7		y		09CMP-1905		*09CMP-1905*		09CS-FORG-236				134.6		College Station-Field 405		Whole		Primary		40		512

		237		ATx623bmr/F08308		2		19		4		08CS7804/7803		256		ATX623(BMR)/(((BMR*RIO)*RIO)-C1-B4*GREENLEAF)-C50-CS1-CS-CS1-CSBK-CS1		W		P				169		91		6		1		3		3		y		09CMP-1906		*09CMP-1906*		09CS-FORG-237				140		College Station-Field 405		Whole		Primary		35		436

		238		ATx623bmr/F07331		2		16		4		07CS4912/4911		189		ATx623(bmr)/DMR Sudangrass-EC62b		W		P				166		101		6		1		2		4		n		09CMP-1907		*09CMP-1907*		09CS-FORG-238				225.1		College Station-Field 405		Whole		Primary		52		679

		239		ATx623/Tx2784		2		51		4		08CS8046/8045		227				W		P				166		100		6		1		1		3		n		09CMP-1908		*09CMP-1908*		09CS-FORG-239				216.4		College Station-Field 405		Whole		Primary		48		622

		240		A05040(SWEET)-CS3-WF2/UMBRELLA		2		57				Bott166				08CS31011/31001								166		100		5		1		2		3		n		09CMP-1909		*09CMP-1909*		09CS-FORG-240				154.2		College Station-Field 405		Whole		Primary		52		596

		241		ATx623bmr/F08330		2		41		4		08CS7892/7891		267		ATX623(BMR)/(TX2784*(((BMR*RIO)*RIO)-C1-B4*GREENLEAF)-C42)-PRF2-CS13-WF2-CS6		W		P				166		92		7		1		2		8		y		09CMP-1910		*09CMP-1910*		09CS-FORG-241				197.1		College Station-Field 405		Whole		Primary		56		806

		242		ATx623bmr/F08322		2		33		4		08CS7858/7857		52		ATX623(BMR)/(((BMR*RIO)-C1-B4*AR2002-C1)-GF1*RTX2910)-PRF2-CS4-CS1		W		P				176		95		2		1		1		1		y		09CMP-1911		*09CMP-1911*		09CS-FORG-242				142		College Station-Field 405		Whole		Primary		57		464

		243		ATx623bmr/F08310		2		21		4		08CS7808/7807		46		ATX623(BMR)/(((BMR*RIO)*RIO)-C1-B4*GREENLEAF)-C73-CS1-CS-CS2-CSBK-CS3		W		P				170		95		6		2		2		3		y		09CMP-1912		*09CMP-1912*		09CS-FORG-243				156		College Station-Field 405		Whole		Primary		50		523

		244		ATx623bmr/F08332		2		43		4		08CS7896/7895		58		ATX623(BMR)/(TX2784*(((BMR*RIO)*RIO)-C1-B4*GREENLEAF)-C42)-PRF2-CS18-CS1		RW		P				169		110		5		1		2		4		y		09CMP-1913		*09CMP-1913*		09CS-FORG-244				173.8		College Station-Field 405		Whole		Primary		53		716

		245		ATx623/TX2910		2		56		4		08CS8058/8057		288				W		P						88		1		1		1		1		n		09CMP-1914		*09CMP-1914*		09CS-FORG-245				125.6		College Station-Field 405		Whole		Primary		109		661

		246		ATx623bmr/F08312		2		23		4		08CS7814/7813		29		ATX623(BMR)/(((BMR*RIO)*RIO)-C1-B4*GREENLEAF)-C94-CS1-CS-CS1-CSBK-CS3		W		P				170		86		6		1		3		2		y		09CMP-1915		*09CMP-1915*		09CS-FORG-246				159.1		College Station-Field 405		Whole		Primary		43		623

		247		ATx623bmr/F08328		2		39		4		08CS7884/7883		124		ATX623(BMR)/(TX2784*(((BMR*RIO)*RIO)-C1-B4*GREENLEAF)-C42)-PRF2-CS12-CS2		W		P				170		115		2		2		2		2		y		09CMP-1916		*09CMP-1916*		09CS-FORG-247				216.3		College Station-Field 405		Whole		Primary		68		854

		248		ATx623/Tx2909		2		54		4		08CS8054/8053		234				W		P						90		1		1		1		1		n		09CMP-1917		*09CMP-1917*		09CS-FORG-248				118.9		College Station-Field 405		Whole		Primary		106		496

		249		ATx623bmr/F07306		2		3		4		07CS4854/4853		625		ATx623(bmr)/(TX2784*(((BMR*RIO)*RIO)-C1-B4-B4-B3*GREENLEAF)-GF1-C42-CS1)-F1-PRF2-CS18-CS3		W		P				168		101		2		2		2		2		y		09CMP-1918		*09CMP-1918*		09CS-FORG-249				181.1		College Station-Field 405		Whole		Primary		62		570

		250		ATx623bmr/F08314		2		25		4		08CS7818/7817		43		ATX623(BMR)/(((BMR*RIO)-C1-B4*AR2002-C1)-GF1*RTX2909)-PRF2-CS11-WF1-CS1-CS1		W		P				167		90		8		1		1		7		y		09CMP-1919		*09CMP-1919*		09CS-FORG-250				180.6		College Station-Field 405		Whole		Primary		47		718

		251		ATx623bmr/F06451		2		2		4		06CS7846/7845		169		ATx623(bmr)/(((BMR*RIO)*RIO)-C1-B4*AR2002-C1)-GF1-C96-CS1-CS-CS		W		P						87		1		1		1		1		n		09CMP-1920		*09CMP-1920*		09CS-FORG-251				130		College Station-Field 405		Whole		Primary		107		713

		252		ATx623bmr/F07327		2		13		4		07CS4900/4899		193		ATx623(bmr)/(((BMR*RIO)-C1-B4-B4-B3*AR2002-C1)-GF1*RTX2909)-F1-PRF2-CS9-CS1		W		P				169		102		2		1		2		2		y		09CMP-1921		*09CMP-1921*		09CS-FORG-252				179.1		College Station-Field 405		Whole		Primary		55		722

		253		Millenium BMR		2		59				Bott 304												174		105		4		2		2		2		y		09CMP-1922		*09CMP-1922*		09CS-FORG-253				241.7		College Station-Field 405		Whole		Primary		42		962

		254		ATx623bmr/F07334		2		18		4		07CS4932/4931		131		ATx623(bmr)/DMR Sudangrass-EC40		W		P				162		106		3		1		3		1		n		09CMP-1923		*09CMP-1923*		09CS-FORG-254				173.7		College Station-Field 405		Whole		Primary		59		581

		255		A03290bmr/F06451		2		1		4		06CS7844/7843		172		A03290bmr/(((BMR*RIO)*RIO)-C1-B4*AR2002-C1)-GF1-C96-CS1-CS-CS		W		T						80		2		2		1		1		n		09CMP-1924		*09CMP-1924*		09CS-FORG-255						College Station-Field 405		Whole		Primary		62		529

		256		ATx631/Tx2785		2		52		4		08CS8048/8047		96				W		T				170		98		2		2		2		1		n		09CMP-1925		*09CMP-1925*		09CS-FORG-256				269.3		College Station-Field 405		Whole		Primary		65		887

		257		ATx623bmr/F08321		2		32		4		08CS7848/7847		42		ATX623(BMR)/(((BMR*RIO)-C1-B4*AR2002-C1)-GF1*RTX2909)-PRF2-CS9-CS1-WF1-CS2		W		P				168		90		3		1		3		2		y		09CMP-1926		*09CMP-1926*		09CS-FORG-257				199.8		College Station-Field 405		Whole		Primary		63		761

		258		ATx623bmr/F08311		2		22		4		08CS7812/7811		242		ATX623(BMR)/(((BMR*RIO)*RIO)-C1-B4*GREENLEAF)-C94-CS1-CS-CS1-CSBK-CS2		W		P				173		75		6		2		3		1		y		09CMP-1927		*09CMP-1927*		09CS-FORG-258				174.5		College Station-Field 405		Whole		Primary		25		615

		259		ATx623bmr/F08323		2		34		4		08CS7864/7863		269		ATX623(BMR)/(((BMR*RIO)-C1-B4*AR2002-C1)-GF1*RTX2910)-PRF2-CS8-WF1-CS1		W		P				167		91		2		1		2		2		y		09CMP-1928		*09CMP-1928*		09CS-FORG-259				274.3		College Station-Field 405		Whole		Primary		45		918

		260		ATx623bmr/F07330		2		15		4		07CS4910/4909		117		ATx623(bmr)/DMR Sudangrass-EC62a		W		P				167		92		3		1		3		2		n		09CMP-1929		*09CMP-1929*		09CS-FORG-260				219.1		College Station-Field 405		Whole		Primary		46		640





means

		ENTRY		PLOT		PEDIGREE		f224		f405		YD f224		YD f405		Mean f224		Mean f405		Mean

		1		101		A03290bmr/F06451		85		92		82280		89056		69212		74536		71874

		1		255		A03290bmr/F06451		58		62		56144		60016

		2		102		ATx623bmr/F06451		93		128		90024		123904		79860		113740		96800

		2		251		ATx623bmr/F06451		72		107		69696		103576

		3		103		ATx623bmr/F07306		53		42		51304		40656		52272		50336		51304

		3		249		ATx623bmr/F07306		55		62		53240		60016

		4		104		ATx623bmr/F07307		55		76		53240		73568		49852		58080		53966

		4		231		ATx623bmr/F07307		48		44		46464		42592

		5		105		ATx623bmr/F07310		46		75		44528		72600		49368		62436		55902

		5		230		ATx623bmr/F07310		56		54		54208		52272

		6		106		ATx623bmr/F07312		52		71		50336		68728		57596		59048		58322

		6		220		ATx623bmr/F07312		67		51		64856		49368

		7		107		ATx623bmr/F07314		45		60		43560		58080		49368		48400		48884

		7		206		ATx623bmr/F07314		57		40		55176		38720

		8		108		ATx623bmr/F07316		34		53		32912		51304		43076		42108		42592

		8		201		ATx623bmr/F07316		55		34		53240		32912

		9		109		ATx623bmr/F07321		52		63		50336		60984		43076		53240		48158

		9		221		ATx623bmr/F07321		37		47		35816		45496

		10		110		ATx623bmr/F07322		46		58		44528		56144		22264		49852		36058

		10		218		ATx623bmr/F07322				45				43560

		11		111		ATx623bmr/F07323		49		64		47432		61952		39204		52272		45738

		11		223		ATx623bmr/F07323		32		44		30976		42592

		12		112		ATx623bmr/F07325		21		43		20328		41624		19360		35332		27346

		12		234		ATx623bmr/F07325		19		30		18392		29040

		13		113		ATx623bmr/F07327		39		34		37752		32912		43076		43076		43076

		13		252		ATx623bmr/F07327		50		55		48400		53240

		14		114		ATx623bmr/F07329		63		54		60984		52272		55660		46464		51062

		14		224		ATx623bmr/F07329		52		42		50336		40656

		15		115		ATx623bmr/F07330		37		46		35816		44528		36300		44528		40414

		15		260		ATx623bmr/F07330		38		46		36784		44528

		16		116		ATx623bmr/F07331		58		51		56144		49368		52756		49852		51304

		16		238		ATx623bmr/F07331		51		52		49368		50336

		17		117		ATx623bmr/F07332		48		53		46464		51304		45012		48400		46706

		17		227		ATx623bmr/F07332		45		47		43560		45496

		18		118		ATx623bmr/F07334		40		56		38720		54208		42592		55660		49126

		18		254		ATx623bmr/F07334		48		59		46464		57112

		19		119		ATx623bmr/F08308		34		43		32912		41624		27104		37752		32428

		19		237		ATx623bmr/F08308		22		35		21296		33880

		20		120		ATx623bmr/F08309		27		57		26136		55176		26620		45496		36058

		20		210		ATx623bmr/F08309		28		37		27104		35816

		21		121		ATx623bmr/F08310		36		42		34848		40656		38236		44528		41382

		21		243		ATx623bmr/F08310		43		50		41624		48400

		22		122		ATx623bmr/F08311		29		43		28072		41624		28072		32912		30492

		22		258		ATx623bmr/F08311		29		25		28072		24200

		23		123		ATx623bmr/F08312		47				45496				25652		20812		23232

		23		246		ATx623bmr/F08312		6		43		5808		41624

		24		124		ATx623bmr/F08313		69		56		66792		54208		58080		42108		50094

		24		225		ATx623bmr/F08313		51		31		49368		30008

		25		125		ATx623bmr/F08314		51		125		49368		121000		54692		83248		68970

		25		250		ATx623bmr/F08314		62		47		60016		45496

		26		126		ATx623bmr/F08315		60		46		58080		44528		47916		44528		46222

		26		207		ATx623bmr/F08315		39		46		37752		44528

		27		127		ATx623bmr/F08316		52		40		50336		38720		44044		38720		41382

		27		236		ATx623bmr/F08316		39		40		37752		38720

		28		128		ATx623bmr/F08317		46		58		44528		56144		50820		54692		52756

		28		211		ATx623bmr/F08317		59		55		57112		53240

		29		129		ATx623bmr/F08318		45		63		43560		60984		45496		48884		47190

		29		222		ATx623bmr/F08318		49		38		47432		36784

		30		130		ATx623bmr/F08319		47		45		45496		43560		43076		41624		42350

		30		208		ATx623bmr/F08319		42		41		40656		39688

		31		131		ATx623bmr/F08320		41		39		39688		37752		38720		33880		36300

		31		216		ATx623bmr/F08320		39		31		37752		30008

		32		132		ATx623bmr/F08321		67		41		64856		39688		57596		50336		53966

		32		257		ATx623bmr/F08321		52		63		50336		60984

		33		133		ATx623bmr/F08322		57		60		55176		58080		56628		56628		56628

		33		242		ATx623bmr/F08322		60		57		58080		55176

		34		134		ATx623bmr/F08323		54		44		52272		42592		45496		43076		44286

		34		259		ATx623bmr/F08323		40		45		38720		43560

		35		135		ATx623bmr/F08324		50		65		48400		62920		43560		54208		48884

		35		232		ATx623bmr/F08324		40		47		38720		45496

		36		136		ATx623bmr/F08325		48		50		46464		48400		42108		53724		47916

		36		235		ATx623bmr/F08325		39		61		37752		59048

		37		137		ATx623bmr/F08326		57		54		55176		52272		51788		53724		52756

		37		202		ATx623bmr/F08326		50		57		48400		55176

		38		138		ATx623bmr/F08327		55		39		53240		37752		60016		40656		50336

		38		203		ATx623bmr/F08327		69		45		66792		43560

		39		139		ATx623bmr/F08328		42		52		40656		50336		47916		58080		52998

		39		247		ATx623bmr/F08328		57		68		55176		65824

		40		140		ATx623bmr/F08329		46		58		44528		56144		48400		48400		48400

		40		212		ATx623bmr/F08329		54		42		52272		40656

		41		141		ATx623bmr/F08330		53		57		51304		55176		49852		54692		52272

		41		241		ATx623bmr/F08330		50		56		48400		54208

		42		142		ATx623bmr/F08331		83		95		80344		91960		64372		82280		73326

		42		215		ATx623bmr/F08331		50		75		48400		72600

		43		143		ATx623bmr/F08332		44		28		42592		27104		48884		39204		44044

		43		244		ATx623bmr/F08332		57		53		55176		51304

		44		144		ATx623bmr/F08333		45		57		43560		55176		50336		50336		50336

		44		209		ATx623bmr/F08333		59		47		57112		45496

		45		145		ATx623bmr/F08334		50		36		48400		34848		42592		34364		38478

		45		229		ATx623bmr/F08334		38		35		36784		33880

		46		146		ATx623bmr/F08335		47		44		45496		42592		47916		44044		45980

		46		205		ATx623bmr/F08335		52		47		50336		45496

		47		147		ATx623bmr/F08336		67		52		64856		50336		54692		45980		50336

		47		214		ATx623bmr/F08336		46		43		44528		41624

		48		148		ATx623bmr/F08337		65		42		62920		40656		56628		47916		52272

		48		228		ATx623bmr/F08337		52		57		50336		55176

		49		149		ATx623bmr/F08338		33		38		31944		36784		45496		42108		43802

		49		217		ATx623bmr/F08338		61		49		59048		47432

		50		150		ATx631/Tx2784		40		48		38720		46464		49852		55176		52514

		50		219		ATx631/Tx2784		63		66		60984		63888

		51		151		ATx623/Tx2784		35		44		33880		42592		42108		44528		43318

		51		239		ATx623/Tx2784		52		48		50336		46464

		52		152		ATx631/Tx2785		41		53		39688		51304		45496		57112		51304

		52		256		ATx631/Tx2785		53		65		51304		62920

		53		153		ATx631/Tx2909		42		67		40656		64856		55660		67276		61468

		53		204		ATx631/Tx2909		73		72		70664		69696

		54		154		ATx623/Tx2909		55		90		53240		87120		60984		94864		77924

		54		248		ATx623/Tx2909		71		106		68728		102608

		55		155		ATx631/TX2910		53		62		51304		60016		57596		66308		61952

		55		226		ATx631/TX2910		66		75		63888		72600

		56		156		ATx623/TX2910		58		87		56144		84216		65824		94864		80344

		56		245		ATx623/TX2910		78		109		75504		105512

		57		157		A05040(SWEET)-CS3-WF2/UMBRELLA		50		30		48400		29040		44528		39688		42108

		57		240		A05040(SWEET)-CS3-WF2/UMBRELLA		42		52		40656		50336

		58		158		ATX623/BTX631/R07007		51		91		49368		88088		57596		74536		66066

		58		233		ATX623/BTX631/R07007		68		63		65824		60984

		59		159		Millenium BMR		34		29		32912		28072		28556		34364		31460

		59		253		Millenium BMR		25		42		24200		40656

		60		160		Mega Green		68		92		65824		89056		66308		83248		74778

		60		213		Mega Green		69		80		66792		77440

						Means						48189		53248						50718





sort

		ENTRY		PLOT		PEDIGREE		YD f224		YD f405		Mean f224		Mean f405		Mean (wet lb/ac)

		2		102		ATx623bmr/F06451		90024		123904		79860		113740		96800

		56		156		ATx623/TX2910		56144		84216		65824		94864		80344

		54		154		ATx623/Tx2909		53240		87120		60984		94864		77924

		60		160		Mega Green		65824		89056		66308		83248		74778

		42		142		ATx623bmr/F08331		80344		91960		64372		82280		73326

		1		101		A03290bmr/F06451		82280		89056		69212		74536		71874

		25		125		ATx623bmr/F08314		49368		121000		54692		83248		68970

		58		158		ATX623/BTX631/R07007		49368		88088		57596		74536		66066

		55		155		ATx631/TX2910		51304		60016		57596		66308		61952

		53		153		ATx631/Tx2909		40656		64856		55660		67276		61468

		6		106		ATx623bmr/F07312		50336		68728		57596		59048		58322

		33		133		ATx623bmr/F08322		55176		58080		56628		56628		56628

		5		105		ATx623bmr/F07310		44528		72600		49368		62436		55902

		32		132		ATx623bmr/F08321		64856		39688		57596		50336		53966

		4		104		ATx623bmr/F07307		53240		73568		49852		58080		53966

		39		139		ATx623bmr/F08328		40656		50336		47916		58080		52998

		37		137		ATx623bmr/F08326		55176		52272		51788		53724		52756

		28		128		ATx623bmr/F08317		44528		56144		50820		54692		52756

		50		150		ATx631/Tx2784		38720		46464		49852		55176		52514

		48		148		ATx623bmr/F08337		62920		40656		56628		47916		52272

		41		141		ATx623bmr/F08330		51304		55176		49852		54692		52272

		52		152		ATx631/Tx2785		39688		51304		45496		57112		51304

		16		116		ATx623bmr/F07331		56144		49368		52756		49852		51304

		3		103		ATx623bmr/F07306		51304		40656		52272		50336		51304

		14		114		ATx623bmr/F07329		60984		52272		55660		46464		51062

		47		147		ATx623bmr/F08336		64856		50336		54692		45980		50336

		44		144		ATx623bmr/F08333		43560		55176		50336		50336		50336

		38		138		ATx623bmr/F08327		53240		37752		60016		40656		50336

		24		124		ATx623bmr/F08313		66792		54208		58080		42108		50094

		18		118		ATx623bmr/F07334		38720		54208		42592		55660		49126

		35		135		ATx623bmr/F08324		48400		62920		43560		54208		48884

		7		107		ATx623bmr/F07314		43560		58080		49368		48400		48884

		40		140		ATx623bmr/F08329		44528		56144		48400		48400		48400

		9		109		ATx623bmr/F07321		50336		60984		43076		53240		48158

		36		136		ATx623bmr/F08325		46464		48400		42108		53724		47916

		29		129		ATx623bmr/F08318		43560		60984		45496		48884		47190

		17		117		ATx623bmr/F07332		46464		51304		45012		48400		46706

		26		126		ATx623bmr/F08315		58080		44528		47916		44528		46222

		46		146		ATx623bmr/F08335		45496		42592		47916		44044		45980

		11		111		ATx623bmr/F07323		47432		61952		39204		52272		45738

		34		134		ATx623bmr/F08323		52272		42592		45496		43076		44286

		43		143		ATx623bmr/F08332		42592		27104		48884		39204		44044

		49		149		ATx623bmr/F08338		31944		36784		45496		42108		43802

		51		151		ATx623/Tx2784		33880		42592		42108		44528		43318

		13		113		ATx623bmr/F07327		37752		32912		43076		43076		43076

		8		108		ATx623bmr/F07316		32912		51304		43076		42108		42592

		30		130		ATx623bmr/F08319		45496		43560		43076		41624		42350

		57		157		A05040(SWEET)-CS3-WF2/UMBRELLA		48400		29040		44528		39688		42108

		27		127		ATx623bmr/F08316		50336		38720		44044		38720		41382

		21		121		ATx623bmr/F08310		34848		40656		38236		44528		41382

		15		115		ATx623bmr/F07330		35816		44528		36300		44528		40414

		45		145		ATx623bmr/F08334		48400		34848		42592		34364		38478

		31		131		ATx623bmr/F08320		39688		37752		38720		33880		36300

		20		120		ATx623bmr/F08309		26136		55176		26620		45496		36058

		10		110		ATx623bmr/F07322		44528		56144		22264		49852		36058

		19		119		ATx623bmr/F08308		32912		41624		27104		37752		32428

		59		159		Millenium BMR		32912		28072		28556		34364		31460

		22		122		ATx623bmr/F08311		28072		41624		28072		32912		30492

		12		112		ATx623bmr/F07325		20328		41624		19360		35332		27346

		23		123		ATx623bmr/F08312		45496				25652		20812		23232

						Means		48189		53248						50718






ENTRY PLOT PEDIGREE f224 f405 YD f224 YD f405 Mean 224

1 10 85 92 82280 89056 69212
1 25 58 62 56144 60016
2 10 93 128 90024 123904 79860
2 25 72 107 69696 103576
3 10 53 42 51304 40656 52272
3 24 55 62 53240 60016
4 10 55 76 53240 73568 49852
4 23 48 44 46464 42592
5 10 46 75 44528 72600 49368
5 23 56 54 54208 52272
6 10 52 71 50336 68728 57596
6 22 67 51 64856 49368
7 10 45 60 43560 58080 49368
7 20 57 40 55176 38720
8 10 34 53 32912 51304 43076
8 20 55 34 53240 32912
9 10 52 63 50336 60984 43076
9 22 37 47 35816 45496
10 11 46 58 44528 56144 22264
10 21 45 43560
11 11 49 64 47432 61952 39204
11 22 32 44 30976 42592
12 11 21 43 20328 41624 19360
12 23 19 30 18392 29040
13 11 39 34 37752 32912 43076
13 25 50 55 48400 53240
14 11 63 54 60984 52272 55660
14 22 52 42 50336 40656
15 11 37 46 35816 44528 36300
15 26 38 46 36784 44528
16 11 58 51 56144 49368 52756
16 23 51 52 49368 50336
17 11 48 53 46464 51304 45012
17 22 45 47 43560 45496
18 11 40 56 38720 54208 42592
18 25 48 59 46464 57112
19 11 34 43 32912 41624 27104
19 23 22 35 21296 33880
20 12 27 57 26136 55176 26620
20 21 28 37 27104 35816
21 12 36 42 34848 40656 38236
21 24 43 50 41624 48400
22 12 29 43 28072 41624 28072
22 25 29 25 28072 24200
23 12 47 45496 25652
23 24 6 43 5808 41624
24 12 69 56 66792 54208 58080
24 22 51 31 49368 30008




25
25
26
26
27
27
28
28
29
29
30
30
31
31
32
32
33
33
34
34
35
35
36
36
37
37
38
38
39
39
40
40
41
41
42
42
43
43
44
44
45
45
46
46
47
47
48
48
49

125
250
126
207
127
236
128
211
129
222
130
208
131
216
132
257
133
242
134
259
135
232
136
235
137
202
138
203
139
247
140
212
141
241
142
215
143
244
144
209
145
229
146
205
147
214
148
228
149

51 125

62
60
39
52
39
46
59
45
49
47
42
41
39
67
52
57
60
54
40
50
40
48
39
57
50
55
69
42
57
46
54
53
50
83
50
44
57
45
59
50
38
47
52
67
46
65
52
33

47
46
46
40
40
58
55
63
38
45
41
39
31
41
63
60
57
44
45
65
47
50
61
54
57
39
45
52
68
58
42
57
56
95
75
28
53
57
47
36
35
44
47
52
43
42
57
38

49368
60016
58080
37752
50336
37752
44528
57112
43560
47432
45496
40656
39688
37752
64856
50336
55176
58080
52272
38720
48400
38720
46464
37752
55176
48400
53240
66792
40656
55176
44528
52272
51304
48400
80344
48400
42592
55176
43560
57112
48400
36784
45496
50336
64856
44528
62920
50336
31944

121000
45496
44528
44528
38720
38720
56144
53240
60984
36784
43560
39688
37752
30008
39688
60984
58080
55176
42592
43560
62920
45496
48400
59048
52272
55176
37752
43560
50336
65824
56144
40656
55176
54208
91960
72600
27104
51304
55176
45496
34848
33880
42592
45496
50336
41624
40656
55176
36784

54692

47916

44044

50820

45496

43076

38720

57596

56628

45496

43560

42108

51788

60016

47916

48400

49852

64372

48884

50336

42592

47916

54692

56628

45496



49
50
50
51
51
52
52
53
53
54
54
55
55
56
56
57
57
58
58
59
59
60
60

217
150
219
151
239
152
256
153
204
154
248
155
226
156
245
157
240
158
233
159
253
160
213

Means

61
40
63
35
52
41
53
42
73
55
71
53
66
58
78
50
42
51
68
34
25
68
69

49
48
66
44
48
53
65
67
72
90
106
62
75
87
109
30
52
91
63
29
42
92
80

59048
38720
60984
33880
50336
39688
51304
40656
70664
53240
68728
51304
63888
56144
75504
48400
40656
49368
65824
32912
24200
65824
66792
48189

47432
46464
63888
42592
46464
51304
62920
64856
69696
87120
102608
60016
72600
84216
105512
29040
50336
88088
60984
28072
40656
89056
77440
53248

49852

42108

45496

55660

60984

57596

65824

44528

57596

28556

66308



Mean f405
74536

113740

50336

58080

62436

59048

48400

42108

53240

49852

52272

35332

43076

46464

44528

49852

48400

55660

37752

45496

44528

32912

20812

42108

Mean
71874

96800

51304

53966

55902

58322

48884

42592

48158

36058

45738

27346

43076

51062

40414

51304

46706

49126

32428

36058

41382

30492

23232

50094



83248

44528

38720

54692

48884

41624

33880

50336

56628

43076

54208

53724

53724

40656

58080

48400

54692

82280

39204

50336

34364

44044

45980

47916

42108

68970

46222

41382

52756

47190

42350

36300

53966

56628

44286

48884

47916

52756

50336

52998

48400

52272

73326

44044

50336

38478

45980

50336

52272

43802



55176

44528

57112

67276

94864

66308

94864

39688

74536

34364

83248

52514

43318

51304

61468

77924

61952

80344

42108

66066

31460

74778

50718



PLOT

101

102

103

104

105

106

107

108

109

110
111

112

113

114

115

116

117

118

119

120

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

138

139

140

141

REP ENTRY| CD SOURCE WT
1 1 4 06CS7844/7843 | 172
1 2 4 06CS7846/7845 | 169
1 3 4 07CS4854/4853 | 625
1 4 4 07CS4858/4857 | 62
1 5 4 07CS4864/4863 | 127
1 6 4 07CS4868/4867 74
1 7 4 07CS4874/4873 65
1 8 4 07CS4878/4877 | 217
1 9 4 07CS4888/4887 154
1 10 4 07CS4890/4889 35
1 11 4 07CS4892/4891 284
1 12 4 07CS4896/4895 | 212
1 13 4 07CS4900/4899 193
1 14 4 07CS4908/4907 | 162
1 15 4 07CS4910/4909 117
1 16 4 07CS4912/4911 | 189
1 17 4 07CS4914/4913 393
1 18 4 07CS4932/4931 | 131
1 19 4 08CS7804/7803 | 256
1 20 4 08CS7806/7805 166
1 21 4 08CS7808/7807 46
1 22 4 08CS7812/7811 242
1 23 4 08CS7814/7813 29
1 24 4 08CS7816/7815 | 5g
1 25 4 08CS7818/7817 43
1 26 4 08CS7820/7819 145
1 27 4 08CS7822/7821 | 71
1 28 4 08CS7830/7829 308
1 29 4 08CS7840/7839 g6
1 30 4 08CS7842/7841 | 31
1 31 4 08CS7846/7845 9gp
1 32 4 08CS7848/7847 | 42
1 33 4 08CS7858/7857 52
1 34 4 08CS7864/7863 269
1 35 4 08CS7868/7867 | 104
1 36 4 08CS7872/7871 180
1 37 4 08CS7874/7873 24
1 38 4 08CS7880/7879 127
1 39 4 08CS7884/7883 124
1 40 4 08CS7886/7885 122
1 a1 4 08CS7892/7891 267




142

143

144

145

146

147

148

149

150

151

152
153

154

155

156

157

158

159

160

201

202

203

204

205

206

207

208

209

210

211

212

213

214

215

216

217

218

219

220

221

222

223

1 42 4 08CS7894/7893 29
1 43 4 08CS7896/7895  5g
1 44 4 08CS7908/7907 | 352
1 45 4 08CS7910/7909 | 136
1 46 4 08CS7914/7913 145
1 47 4 08CS7918/7917 | 32
1 48 4 08CS7920/7919 76
1 49 4 08CS7922/7921 @4
1 50 4 08CS8044/8043 | 37
1 51 4 08CS8046/8045 | 227
1 52 4 08CS8048/8047 | 96
1 53 4 08CS8052/8051 76
1 54 4 08CS8054/8053 | 234
1 55 4 08CS8056/8055 22
1 56 4 08CS8058/8057 288
1 57 Bott166

1 58 Bott 208

1 59 Bott 304

1 60 Bott 311

2 8 4 07CS4878/4877 | 217
2 37 4 08CS7874/7873 | 24
2 38 4 08CS7880/7879 | 127
2 53 4 08CS8052/8051 76
2 46 4 08CS7914/7913 | 145
2 7 4 07CS4874/4873 65
2 26 4 08CS7820/7819 | 145
2 30 4 08CS7842/7841 31
2 44 4 08CS7908/7907 | 352
2 20 4 08CS7806/7805 166
2 28 4 08CS7830/7829 | 308
2 40 4 08CS7886/7885 122
2 60 Bott 311

2 47 4 08CS7918/7917 32
2 42 4 08CS7894/7893 29
2 31 4 08CS7846/7845 9q
2 49 4 08CS7922/7921 g4
2 10 4 07CS4890/4889 35
2 50 4 08CS8044/8043 37
2 6 4 07CS4868/4867 74
2 9 4 07CS4888/4887 154
2 29 4 08CS7840/7839 @6
2 11 4 07CS4892/4891 284




224

225

226

227

228

229

230

231

232

233

234
235

236

237

238

239

240

241

242

243

244

245

246

247

248

249

250

251

252

253

254

255

256

257

258

259

260

2 14 4 07CS4908/4907 | 162
2 24 4 08CS7816/7815  5g
2 55 4 08CS8056/8055 | 22
2 17 4 07CS4914/4913 | 393
2 48 4 08CS7920/7919 76
2 45 4 08CS7910/7909 | 136
2 5 4 07CS4864/4863 | 127
2 4 4 07CS4858/4857 @ 62
2 35 4 08CS7868/7867 | 104
2 58 Bott 208

2 12 4 07CS4896/4895 | 212
2 36 4 08CS7872/7871 | 180
2 27 4 08CS7822/7821 | 71
2 19 4 08CS7804/7803 | 256
2 16 4 07CS4912/4911 189
2 51 4 08CS8046/8045 227
2 57 Bott166

2 a1 4 08CS7892/7891 | 267
2 33 4 08CS7858/7857 | 52
2 21 4 08CS7808/7807 46
2 43 4 08CS7896/7895 | 5g
2 56 4 08CS8058/8057 288
2 23 4 08CS7814/7813 | 29
2 39 4 08CS7884/7883 124
2 54 4 08CS8054/8053 | 234
2 3 4 07CS4854/4853 | 625
2 25 4 08CS7818/7817 | 43
2 2 4 06CS7846/7845 | 169
2 13 4 07CS4900/4899 | 193
2 59 Bott 304

2 18 4 07CS4932/4931 | 131
2 1 4 06CS7844/7843 172
2 52 4 08CS8048/8047 | 96
2 32 4 08CS7848/7847 @ 42
2 22 4 08CS7812/7811 242
2 34 4 08CS7864/7863 269
2 15 4 07CS4910/4909 | 117




PEDIGREE2










SD PL DY HT DS ST UN LG PW (7/10) Code Barcode Plot ID Label

W T 8 1 1 1 1 85 09CMP-1690 *09CMP-1690* 09CS-FORG-101
w P 9 1 1 1 1 93 09CMP-1691 *09CMP-1691* 09CS-FORG-102
W P 176 100 2 1 1 2 53 09CMP-1692 *09CMP-1692* 09CS-FORG-103
w/| P 178115 2 1 1 2 55 09CMP-1693 *09CMP-1693* 09CS-FORG-104
w P 176112 3 2|1 3 46 09CMP-1694 *09CMP-1694* | 09CS-FORG-105
w/| P 175115 4 1 2 | 3 52 09CMP-1695 *09CMP-1695* 09CS-FORG-106
W P 175120 3 2 2 3 45 09CMP-1696 *09CMP-1696* 09CS-FORG-107
W /| P 175125 5 2 3 | 2 34 09CMP-1697 *09CMP-1697* 09CS-FORG-108
w P 177113 3 1 2 2 52 09CMP-1698 *09CMP-1698* 09CS-FORG-109
W P 174115 3 1 2| 2 46 09CMP-1699 *09CMP-1699* 09CS-FORG-110
W T 187100 3 2 2 2 49 09CMP-1700 *09CMP-1700* 09CS-FORG-111
W | T 189115 4 3 3 1 21 09CMP-1701 *09CMP-1701* 09CS-FORG-112
W P 175112 3 2 2 2 39 09CMP-1702 *09CMP-1702* 09CS-FORG-113
W | P 167 115 3 2 2 3 63 09CMP-1703 *09CMP-1703* 09CS-FORG-114
W P 167 113 4 2 3 3 37 09CMP-1704 *09CMP-1704* 09CS-FORG-115
w | P 167 115 2 1 2 | 2 58 09CMP-1705 *09CMP-1705* 09CS-FORG-116
W P 168 110 3 2 2 2 48 09CMP-1706 *09CMP-1706* 09CS-FORG-117
w /| P 167 114 3 1 2 | 2 40 09CMP-1707 *09CMP-1707* 09CS-FORG-118
W P 174 83 6 1 3 2 34 09CMP-1708 *09CMP-1708* 09CS-FORG-119
W P 177 80 7 2 4|1 27 09CMP-1709 *09CMP-1709* 09CS-FORG-120
W P 176 98 6 2 3 2 36 09CMP-1710 *09CMP-1710* 09CS-FORG-121
W/ P 171 90 7 2 4 | 2 29 09CMP-1711 *09CMP-1711* 09CS-FORG-122
W P 176 90 6 1 4 1 47 09CMP-1712 *09CMP-1712* 09CS-FORG-123
w/| P 176 110 3 1 2 |1 69 09CMP-1713 *09CMP-1713* 09CS-FORG-124
w P 175113 2 2| 2 2 51 09CMP-1714 *09CMP-1714* 09CS-FORG-125
w /| P 176 118 3 2 3 | 2 60 09CMP-1715 *09CMP-1715* 09CS-FORG-126
W P 175114 4 1 3 2 52 09CMP-1716 *09CMP-1716* 09CS-FORG-127
w /| P 182112 2 2 1 2 46 09CMP-1717 *09CMP-1717* 09CS-FORG-128
W P 176 120 3 2 2 2 45 09CMP-1718 *09CMP-1718* 09CS-FORG-129
W P 167 108 3 1 2 | 2 47 09CMP-1719 *09CMP-1719* 09CS-FORG-130
W P 174110 3 1 2 1 41 09CMP-1720 *09CMP-1720* 09CS-FORG-131
w| P 176 112 3 1 2 |1 67 09CMP-1721 *09CMP-1721* 09CS-FORG-132
W P 188102 2 1 2 1 57 09CMP-1722 *09CMP-1722* 09CS-FORG-133
W /| P 167105 5 1 3 2 54 09CMP-1723 *09CMP-1723* 09CS-FORG-134
W P 168 100 4 1 2 2 50 09CMP-1724 *09CMP-1724* 09CS-FORG-135
w | P 177110 2 2 2 |1 48 09CMP-1725 *09CMP-1725* 09CS-FORG-136
W P 177105 3 2 2 1 57 09CMP-1726 *09CMP-1726* 09CS-FORG-137
w /| P 176 115 3 2 2 | 2 55 09CMP-1727 *09CMP-1727* 09CS-FORG-138
W P 176 124 3 2 2 2 42 09CMP-1728 *09CMP-1728* 09CS-FORG-139
W P 176 113 3 1 2 | 2 46 09CMP-1729 *09CMP-1729* 09CS-FORG-140
W P 175120 5 1| 3 2 53 09CMP-1730 *09CMP-1730* 09CS-FORG-141

Fresh wt ()
332.2
519.9
425.5

443
434.2
492.9
542.6
422.8
389.7
502.9
510.7
458.1
487.5

461.9
394.6
468.5
564.4
376.9

429
372.9
441.1
453.3
460.1
489.8
540.9
492.6
558.9

515
509.5

557
432.1
402.9
549.2
488.6
515.9
491.6
540.4
524.7
505.3
500.3




W P 100 2 1 2 1 83 09CMP-1731 *09CMP-1731* 09CS-FORG-142
RW P 176 115 4 1 2 1 44 09CMP-1732 *09CMP-1732* 09CS-FORG-143
W P 176118 5 1 3 4 45 09CMP-1733 *09CMP-1733* 09CS-FORG-144
W P 177112 7 2 2 7 50 09CMP-1734 *09CMP-1734* 09CS-FORG-145
W P 177107 6 2 3 4 47 09CMP-1735 *09CMP-1735* 09CS-FORG-146
W P 177 114 6 2 2 4 67 09CMP-1736 *09CMP-1736* 09CS-FORG-147
W P 177120 6 1 2 4 65 09CMP-1737 *09CMP-1737* 09CS-FORG-148
W P 178104 5 2 3 2 33 09CMP-1738 *09CMP-1738* 09CS-FORG-149
W T 175105 4 1 2 2 40 09CMP-1739 *09CMP-1739* 09CS-FORG-150
W P 175114 3 2 2 2 35 09CMP-1740 *09CMP-1740* 09CS-FORG-151
W T 175110 2 2 2 1 41 09CMP-1741 *09CMP-1741* 09CS-FORG-152
w T 732 2 1 1 42 09CMP-1742 *09CMP-1742* 09CS-FORG-153
W P 82 2 2 1 1 55 09CMP-1743 *09CMP-1743* 09CS-FORG-154
w T 80 2 1 1 1 53 09CMP-1744 *09CMP-1744* 09CS-FORG-155
W P 83 2 1 1 1 58 09CMP-1745 *09CMP-1745* 09CS-FORG-156
168100 5 1 3 1 50 09CMP-1746 *09CMP-1746* 09CS-FORG-157

84 2 2 1 1 51 09CMP-1747 *09CMP-1747* 09CS-FORG-158

179104 3 2 2 1 34 09CMP-1748 *09CMP-1748* 09CS-FORG-159

83 2 1 2 1 68 09CMP-1749 *09CMP-1749* 09CS-FORG-160

W P 176108 2 1 3 1 55 09CMP-1750 *09CMP-1750* 09CS-FORG-201
W P 178106 3 1 2 1 50 09CMP-1751 *09CMP-1751* 09CS-FORG-202
W P 175106 3 1 2 1 69 09CMP-1752 *09CMP-1752* 09CS-FORG-203
w T 93 2 1 1 1 73 09CMP-1753 *09CMP-1753* 09CS-FORG-204
W P 177104 6 1 3 2 52 09CMP-1754 *09CMP-1754* 09CS-FORG-205
W P 176115 4 2 2 1 57 09CMP-1755 *09CMP-1755* 09CS-FORG-206
W P 177 110 4 3 2 1 39 09CMP-1756 *09CMP-1756* 09CS-FORG-207
W P 168100 3 2 3 1 42 09CMP-1757 *09CMP-1757* 09CS-FORG-208
W P 176 115 3 1 3 3 59 09CMP-1758 *09CMP-1758* 09CS-FORG-209
W P 180 94 7 2 4 1 28 09CMP-1759 *09CMP-1759* 09CS-FORG-210
W P 182100 2 1 2 2 59 09CMP-1760 *09CMP-1760* 09CS-FORG-211
W P 176105 2 1 2 2 54 09CMP-1761 *09CMP-1761* 09CS-FORG-212
87 2 1 2 1 69 09CMP-1762 *09CMP-1762* 09CS-FORG-213

W P 177105 3 2 3 2 46 09CMP-1763 *09CMP-1763* 09CS-FORG-214
W P 86 3 1 3 2 50 09CMP-1764 *09CMP-1764* 09CS-FORG-215
W P 176 104 4 2 3 2 39 09CMP-1765 *09CMP-1765* 09CS-FORG-216
W P 179115 2 1 2 2 61 09CMP-1766 *09CMP-1766* 09CS-FORG-217
W P 5 0 09CMP-1767 *09CMP-1767* 09CS-FORG-218
W T 175110 3 2 2 1 63 09CMP-1768 *09CMP-1768* 09CS-FORG-219
W P 167106 5 2 2 1 67 09CMP-1769 *09CMP-1769* 09CS-FORG-220
W P 180105 4 2 2 1 37 09CMP-1770 *09CMP-1770* 09CS-FORG-221
W P 177106 3 1 3 1 49 09CMP-1771 *09CMP-1771* 09CS-FORG-222
W T 17587 5 2 2 1 32 09CMP-1772 *09CMP-1772* 09CS-FORG-223

467.4
525.3
470.8

497
440.5
583.4
479.8

452
441.6
517.5
468.5
466.4
525.7
198.1
454.3
435.2
489.8
346.2

454.6
539.8

463
506.4
502.1
549.3
520.6
470.6
481.7

512
488.4

522
450.1
570.3

464
502.7

528.7
501.8
467.4
497.1
364.1




W | P|168/104) 4 | 1| 3| 2 52 09CMP-1773 |*09CMP-1773* |09CS-FORG-224
W | P|177/100| 2 | 2| 3 | 1 51 09CMP-1774 |*09CMP-1774* |09CS-FORG-225
Wi T 922 2|1 66 09CMP-1775 |*09CMP-1775* |09CS-FORG-226
W | P|[175/102| 4 | 1| 3 | 2 45 09CMP-1776 |*09CMP-1776* |09CS-FORG-227
W | P|177/105 4 | 1| 3| 2 52 09CMP-1777 |*09CMP-1777* |09CS-FORG-228
W | P|177/110) 5 12| 2 | 3 38 09CMP-1778 |*09CMP-1778* |09CS-FORG-229
W | P|178/99 | 3 |1 2| 2 56 09CMP-1779 |*09CMP-1779* |09CS-FORG-230
W | P|183/113/ 3 | 1| 3 | 1 48 09CMP-1780 |*09CMP-1780* |09CS-FORG-231
W |P|172|87| 52| 2|1 40 09CMP-1781 |*09CMP-1781* |09CS-FORG-232
77121111 68 09CMP-1782 |*09CMP-1782* |09CS-FORG-233

W | T|174/85| 6 | 2| 2|1 19 09CMP-1783 |*09CMP-1783* |09CS-FORG-234
W |P|184/ 87| 4| 2| 2|1 39 09CMP-1784 |*09CMP-1784* |09CS-FORG-235
W | P|177/89 | 4 |2 2| 2 39 09CMP-1785 |*09CMP-1785* |09CS-FORG-236
W|P|[182/80| 7| 2| 3|1 22 09CMP-1786 | *09CMP-1786* |09CS-FORG-237
W | P|177/100) 3 |2 | 3|1 51 09CMP-1787 |*09CMP-1787* |09CS-FORG-238
W | P|175/102| 3 | 2| 2 | 1 52 09CMP-1788 |*09CMP-1788* |09CS-FORG-239
176/ 93| 5| 2| 2|1 42 09CMP-1789 |*09CMP-1789* |09CS-FORG-240

W | P|177/101| 3 | 1| 3 | 1 50 09CMP-1790 |*09CMP-1790* |09CS-FORG-241
W | P |174/100 4 | 1| 3| 2 60 09CMP-1791 *09CMP-1791* |09CS-FORG-242
W | P|174/94 |5 1| 2| 2 43 09CMP-1792 |*09CMP-1792* |09CS-FORG-243
RW| P |177|103| 3 | 1| 2 | 2 57 09CMP-1793 |*09CMP-1793* |09CS-FORG-244
W | P 88| 21111 78 09CMP-1794 |*09CMP-1794* |09CS-FORG-245
W | P|179/80 | 7 | 3| 3|1 6 09CMP-1795 |*09CMP-1795* |09CS-FORG-246
W | P|[179/106| 2 | 2| 1| 2 57 09CMP-1796 |*09CMP-1796* |09CS-FORG-247
W | P 9412 1|11 71 09CMP-1797 |*09CMP-1797* |09CS-FORG-248
W | P|176/106| 3 | 2| 2 | 1 55 09CMP-1798 |*09CMP-1798* |09CS-FORG-249
W P|176/96 | 3 |1 2|1 62 09CMP-1799 |*09CMP-1799* |09CS-FORG-250
W | P 83|21/ 1|1 72 09CMP-1800 |*09CMP-1800* |09CS-FORG-251
W | P|179/104) 2 | 2| 2 | 1 50 09CMP-1801 |*09CMP-1801* |09CS-FORG-252
181103 5|2 2 | 1 25 09CMP-1802 |*09CMP-1802* |09CS-FORG-253

W | P|168|109| 2 | 1| 3 | 2 48 09CMP-1803 |*09CMP-1803* |09CS-FORG-254
W | T|178/87| 4 1|3 |1 58 09CMP-1804 |*09CMP-1804* |09CS-FORG-255
W T|175(106| 2 | 2| 1| 2 53 09CMP-1805 |*09CMP-1805* |09CS-FORG-256
W|P|[177/93| 3| 2| 3|1 52 09CMP-1806 | *09CMP-1806* |09CS-FORG-257
W | P|176/ 73 6 |1 | 3|1 29 09CMP-1807 |*09CMP-1807* |09CS-FORG-258
W |P|[175/99| 4| 2| 3|1 40 09CMP-1808 |*09CMP-1808* |09CS-FORG-259
W | P|170/106| 4 | 2| 2 | 3 38 09CMP-1809 |*09CMP-1809* |09CS-FORG-260

415.3
489.4
475.6
511.4
466.6
406.2
493.6
484.1
510.1

488
421.8
531.6

498
540.4
555.6
482.4
524.7
482.9
435.9
511.8
466.6
430.6

415
458.1
394.8
458.3
474.4
503.5
472.7
561.8

612
499.8
538.5
541.4
430.1
384.3
483.5




Dry wt (g) |Location Grinded Material Harvest #

76.1 College Station-Field 224 Whole Primary
124.2 College Station-Field 224 Whole Primary
134.2 College Station-Field 224 Whole Primary
143.9 College Station-Field 224 Whole Primary
120.5 College Station-Field 224 Whole Primary
137.2 College Station-Field 224 Whole Primary
163.7 College Station-Field 224 Whole Primary
103.2 College Station-Field 224 Whole Primary

99.7 College Station-Field 224 Whole Primary
151.1 College Station-Field 224 Whole Primary
124.8 College Station-Field 224 Whole Primary
116.5 College Station-Field 224 Whole Primary
132.6 College Station-Field 224 Whole Primary

College Station-Field 224 Whole Primary
166.5 College Station-Field 224 Whole Primary
100.8 College Station-Field 224 Whole Primary
133.9 College Station-Field 224 Whole Primary
209.1 College Station-Field 224 Whole Primary
120.2 College Station-Field 224 Whole Primary
111.7 College Station-Field 224 Whole Primary
107.6 College Station-Field 224 Whole Primary
134.1 College Station-Field 224 Whole Primary
144.8 College Station-Field 224 Whole Primary
141.3 College Station-Field 224 Whole Primary
133.6 College Station-Field 224 Whole Primary
157.3 College Station-Field 224 Whole Primary
131.8 College Station-Field 224 Whole Primary
136.4 College Station-Field 224 Whole Primary
124.1 College Station-Field 224 Whole Primary
172.6 College Station-Field 224 Whole Primary
160.7 College Station-Field 224 Whole Primary
108.9 College Station-Field 224 Whole Primary
114.4 College Station-Field 224 Whole Primary
172.4 College Station-Field 224 Whole Primary
146.1 College Station-Field 224 Whole Primary
135.9 College Station-Field 224 Whole Primary

127 College Station-Field 224 Whole Primary
155.3 College Station-Field 224 Whole Primary
152.1 College Station-Field 224 Whole Primary
157.8 College Station-Field 224 Whole Primary

136.3 College Station-Field 224 Whole Primary




131.5 College Station-Field 224 Whole Primary
155 College Station-Field 224 Whole Primary
119.6 College Station-Field 224 Whole Primary
110.4 College Station-Field 224 Whole Primary
118.6 College Station-Field 224 Whole Primary
147.1 College Station-Field 224 Whole Primary
143.5 College Station-Field 224 Whole Primary
123.7 College Station-Field 224 Whole Primary
157.5 College Station-Field 224 Whole Primary
155.6 College Station-Field 224 Whole Primary
134.8 College Station-Field 224 Whole Primary
101 College Station-Field 224 Whole Primary
128.3 College Station-Field 224 Whole Primary
59 College Station-Field 224 Whole Primary
116.3 College Station-Field 224 Whole Primary
111.9 College Station-Field 224 Whole Primary
109.4 College Station-Field 224 Whole Primary
97.8 College Station-Field 224 Whole Primary
College Station-Field 224 Whole Primary

116.1 College Station-Field 224 Whole Primary
149.8 College Station-Field 224 Whole Primary
129.1 College Station-Field 224 Whole Primary
123.6 College Station-Field 224 Whole Primary
140.9 College Station-Field 224 Whole Primary
169.2 College Station-Field 224 Whole Primary
140.8 College Station-Field 224 Whole Primary
143.2 College Station-Field 224 Whole Primary
126.9 College Station-Field 224 Whole Primary
138.9 College Station-Field 224 Whole Primary
148.9 College Station-Field 224 Whole Primary
158.9 College Station-Field 224 Whole Primary
116.2 College Station-Field 224 Whole Primary
155.8 College Station-Field 224 Whole Primary
113.7 College Station-Field 224 Whole Primary
125.7 College Station-Field 224 Whole Primary
College Station-Field 224 Whole Primary
College Station-Field 224 Whole Primary

167.2 College Station-Field 224 Whole Primary
126.4 College Station-Field 224 Whole Primary
142.5 College Station-Field 224 Whole Primary
143.1 College Station-Field 224 Whole Primary
115 College Station-Field 224 Whole Primary




138.2 College Station-Field 224 |Whole Primary
131.7 College Station-Field 224 |Whole Primary
111.3 College Station-Field 224 |Whole Primary
158.2 College Station-Field 224 |Whole Primary

143 College Station-Field 224 |Whole Primary
118.3 College Station-Field 224 |Whole Primary
142.7 College Station-Field 224 |Whole Primary
135.5 College Station-Field 224 |Whole Primary
137.9 College Station-Field 224 |Whole Primary
109.3 College Station-Field 224 |Whole Primary
119.9 College Station-Field 224 |Whole Primary
152.6 College Station-Field 224 |Whole Primary
148.6 College Station-Field 224 |Whole Primary
134.2 College Station-Field 224 |Whole Primary
154.7 College Station-Field 224 |Whole Primary

136 College Station-Field 224 |\Whole Primary
138.9 College Station-Field 224 |Whole Primary
116.6 College Station-Field 224 |Whole Primary
114.1 College Station-Field 224 |Whole Primary
144.3 College Station-Field 224 |Whole Primary
129.3 College Station-Field 224 |Whole Primary

96.8 College Station-Field 224 |Whole Primary
120.6 College Station-Field 224 |Whole Primary
120.1 College Station-Field 224 |Whole Primary

82.2| College Station-Field 224 |Whole Primary
123.5 College Station-Field 224 |Whole Primary
131.4 College Station-Field 224 |Whole Primary
116.2 College Station-Field 224 |Whole Primary
124.4 College Station-Field 224 |Whole Primary

157 College Station-Field 224 |\Whole Primary
196.7 College Station-Field 224 |Whole Primary
127.8 College Station-Field 224 |Whole Primary
148.6 College Station-Field 224 |Whole Primary
134.2 College Station-Field 224 |Whole Primary
128.9 College Station-Field 224 |Whole Primary
123.6 College Station-Field 224 |Whole Primary
155.6 College Station-Field 224 |Whole Primary




PLOT

101

102

103

104

105

106

107

108

109

110
111

112

113

114

115

116

117

118

119

120

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

138

139

140

141

REP ENTRY| CD SOURCE WT
1 1 4 06CS7844/7843 | 172
1 2 4 06CS7846/7845 | 169
1 3 4 07CS4854/4853 | 625
1 4 4 07CS4858/4857 | 62
1 5 4 07CS4864/4863 | 127
1 6 4 07CS4868/4867 74
1 7 4 07CS4874/4873 65
1 8 4 07CS4878/4877 | 217
1 9 4 07CS4888/4887 154
1 10 4 07CS4890/4889 35
1 11 4 07CS4892/4891 284
1 12 4 07CS4896/4895 | 212
1 13 4 07CS4900/4899 193
1 14 4 07CS4908/4907 | 162
1 15 4 07CS4910/4909 117
1 16 4 07CS4912/4911 | 189
1 17 4 07CS4914/4913 393
1 18 4 07CS4932/4931 | 131
1 19 4 08CS7804/7803 | 256
1 20 4 08CS7806/7805 166
1 21 4 08CS7808/7807 46
1 22 4 08CS7812/7811 242
1 23 4 08CS7814/7813 29
1 24 4 08CS7816/7815 | 5g
1 25 4 08CS7818/7817 43
1 26 4 08CS7820/7819 145
1 27 4 08CS7822/7821 | 71
1 28 4 08CS7830/7829 308
1 29 4 08CS7840/7839 g6
1 30 4 08CS7842/7841 | 31
1 31 4 08CS7846/7845 9gp
1 32 4 08CS7848/7847 | 42
1 33 4 08CS7858/7857 52
1 34 4 08CS7864/7863 269
1 35 4 08CS7868/7867 | 104
1 36 4 08CS7872/7871 180
1 37 4 08CS7874/7873 24
1 38 4 08CS7880/7879 127
1 39 4 08CS7884/7883 124
1 40 4 08CS7886/7885 122
1 a1 4 08CS7892/7891 267




142

143

144

145

146

147

148

149

150

151

152
153

154

155

156

157

158

159

160

201

202

203

204

205

206

207

208

209

210

211

212

213

214

215

216

217

218

219

220

221

222

223

1 42 4 08CS7894/7893 29
1 43 4 08CS7896/7895  5g
1 44 4 08CS7908/7907 | 352
1 45 4 08CS7910/7909 | 136
1 46 4 08CS7914/7913 145
1 47 4 08CS7918/7917 | 32
1 48 4 08CS7920/7919 76
1 49 4 08CS7922/7921 @4
1 50 4 08CS8044/8043 | 37
1 51 4 08CS8046/8045 | 227
1 52 4 08CS8048/8047 | 96
1 53 4 08CS8052/8051 76
1 54 4 08CS8054/8053 | 234
1 55 4 08CS8056/8055 22
1 56 4 08CS8058/8057 288
1 57 Bott166

1 58 Bott 208

1 59 Bott 304

1 60 Bott 311

2 8 4 07CS4878/4877 | 217
2 37 4 08CS7874/7873 | 24
2 38 4 08CS7880/7879 | 127
2 53 4 08CS8052/8051 76
2 46 4 08CS7914/7913 | 145
2 7 4 07CS4874/4873 65
2 26 4 08CS7820/7819 | 145
2 30 4 08CS7842/7841 31
2 44 4 08CS7908/7907 | 352
2 20 4 08CS7806/7805 166
2 28 4 08CS7830/7829 | 308
2 40 4 08CS7886/7885 122
2 60 Bott 311

2 47 4 08CS7918/7917 32
2 42 4 08CS7894/7893 29
2 31 4 08CS7846/7845 9q
2 49 4 08CS7922/7921 g4
2 10 4 07CS4890/4889 35
2 50 4 08CS8044/8043 37
2 6 4 07CS4868/4867 74
2 9 4 07CS4888/4887 154
2 29 4 08CS7840/7839 @6
2 11 4 07CS4892/4891 284




224

225

226

227

228

229

230

231

232

233

234
235

236

237

238

239

240

241

242

243

244

245

246

247

248

249

250

251

252

253

254

255

256

257

258

259

260

2 14 4 07CS4908/4907 | 162
2 24 4 08CS7816/7815  5g
2 55 4 08CS8056/8055 | 22
2 17 4 07CS4914/4913 | 393
2 48 4 08CS7920/7919 76
2 45 4 08CS7910/7909 | 136
2 5 4 07CS4864/4863 | 127
2 4 4 07CS4858/4857 @ 62
2 35 4 08CS7868/7867 | 104
2 58 Bott 208

2 12 4 07CS4896/4895 | 212
2 36 4 08CS7872/7871 | 180
2 27 4 08CS7822/7821 | 71
2 19 4 08CS7804/7803 | 256
2 16 4 07CS4912/4911 189
2 51 4 08CS8046/8045 227
2 57 Bott166

2 a1 4 08CS7892/7891 | 267
2 33 4 08CS7858/7857 | 52
2 21 4 08CS7808/7807 46
2 43 4 08CS7896/7895 | 5g
2 56 4 08CS8058/8057 288
2 23 4 08CS7814/7813 | 29
2 39 4 08CS7884/7883 124
2 54 4 08CS8054/8053 | 234
2 3 4 07CS4854/4853 | 625
2 25 4 08CS7818/7817 | 43
2 2 4 06CS7846/7845 | 169
2 13 4 07CS4900/4899 | 193
2 59 Bott 304

2 18 4 07CS4932/4931 | 131
2 1 4 06CS7844/7843 172
2 52 4 08CS8048/8047 | 96
2 32 4 08CS7848/7847 @ 42
2 22 4 08CS7812/7811 242
2 34 4 08CS7864/7863 269
2 15 4 07CS4910/4909 | 117




PEDIGREE2










SD PL EX DY HT DS ST UN LG bmr Code Barcode Plot ID Label

W T 95 1 1 1/ 1 09CMP-1810 *09CMP-1810* |(09CS-FORG-101
w | P 100 1) 1 1| 1 09CMP-1811 *09CMP-1811* 09CS-FORG-102
W P 170 102 3 2 2 1y 09CMP-1812 *09CMP-1812* | 09CS-FORG-103
w | P 174 115 2 2 2 2y 09CMP-1813 *09CMP-1813* |(09CS-FORG-104
W P 169 105 3 1 2 2y 09CMP-1814 *09CMP-1814* 09CS-FORG-105
w | P 167 115 4 1 3 2y 09CMP-1815 *09CMP-1815* |[09CS-FORG-106
W P 167 115 6, 1 1 7y 09CMP-1816 *09CMP-1816* 09CS-FORG-107
w | P 170103 6 2 2 7y 09CMP-1817 *09CMP-1817* |(09CS-FORG-108
W P 174110 3/ 1 3 6y 09CMP-1818 *09CMP-1818* (09CS-FORG-109
w | P 170106 3 1 1 2y 09CMP-1819 *09CMP-1819* 09CS-FORG-110
w T 169 105 3 1 2 2s 09CMP-1820 *09CMP-1820* |(09CS-FORG-111
w T 166 100 5 2 3 1s 09CMP-1821 *09CMP-1821* 09CS-FORG-112
W P 168 1000 7, 2 2 8y 09CMP-1822 *09CMP-1822* |(09CS-FORG-113
W P 166 106k 5 2 3 4n 09CMP-1823 *09CMP-1823* |(09CS-FORG-114
W P 162 96 6, 1 3 5n 09CMP-1824 *09CMP-1824* |(09CS-FORG-115
w | P 167 104 6/ 1 2 7n 09CMP-1825 *09CMP-1825* |(09CS-FORG-116
W P 167 103 5 1 3 4n 09CMP-1826 *09CMP-1826* 09CS-FORG-117
w | P 167 109 4/ 1 3| 3n 09CMP-1827 *09CMP-1827* |(09CS-FORG-118
W P 170 95 5 1 3 2y 09CMP-1828 *09CMP-1828* (09CS-FORG-119
w | P 1717 95 3 1 3 2y 09CMP-1829 *09CMP-1829* (09CS-FORG-120
W P 168 94 6 1 3 7y 09CMP-1830 *09CMP-1830* |(09CS-FORG-121
w | P 168 88 4 1 3 6y 09CMP-1831 *09CMP-1831* 09CS-FORG-122
W P 172 5 no stand 09CMP-1832 *09CMP-1832* |(09CS-FORG-123
w | P 167 94 7 2 2 8y 09CMP-1833 *09CMP-1833* | 09CS-FORG-124
W P 167 95 7, 1 2 7Ty 09CMP-1834 *09CMP-1834* |(09CS-FORG-125
w P 168 86 6 1 2 b5y 09CMP-1835 *09CMP-1835* |[09CS-FORG-126
W P 167 89 8 1 3 8y 09CMP-1836 *09CMP-1836* 09CS-FORG-127
w | P 174101, 2 1 2 2y 09CMP-1837 *09CMP-1837* |(09CS-FORG-128
W P 168 90 5 1 3 5y 09CMP-1838 *09CMP-1838* (09CS-FORG-129
w | P 166 90 4 2 1 4y 09CMP-1839 *09CMP-1839* | 09CS-FORG-130
W P 167 90 8 1 2 9y 09CMP-1840 *09CMP-1840* | 09CS-FORG-131
w | P 167 105 8 1 2 8y 09CMP-1841 *09CMP-1841* 09CS-FORG-132
W P 173 99 2 1 1 2y 09CMP-1842 *09CMP-1842* |(09CS-FORG-133
W P 166 100 5 2 2 3y 09CMP-1843 *09CMP-1843* 09CS-FORG-134
W P 167 91 4 1 2 3y 09CMP-1844 *09CMP-1844* 09CS-FORG-135
w | P 170 95 3 1 2 2y 09CMP-1845 *09CMP-1845* |(09CS-FORG-136
W P 170105 6, 1 2 6y 09CMP-1846 *09CMP-1846* 09CS-FORG-137
w | P 167 105 8 1 2 8y 09CMP-1847 *09CMP-1847* |(09CS-FORG-138
W P 170111 7 1 1 7y 09CMP-1848 *09CMP-1848* | 09CS-FORG-139
w | P 167 106 7 1 2 8y 09CMP-1849 *09CMP-1849* (09CS-FORG-140
W P 168 104 7, 1 2 8y 09CMP-1850 *09CMP-1850* |(09CS-FORG-141




W P 87 2 1 1 1sg 09CMP-1851 *09CMP-1851* 09CS-FORG-142
RW P 168 95 7 2 3 6y 09CMP-1852 *09CMP-1852* 09CS-FORG-143
W P 169 105 7 1 2 6y 09CMP-1853 *09CMP-1853* 09CS-FORG-144
W P 167 95 8 1 3 7y 09CMP-1854 *09CMP-1854* 09CS-FORG-145
W P 167 92 8 1 3 8y 09CMP-1855 *09CMP-1855* 09CS-FORG-146
W P 171109 8 1 3 7y 09CMP-1856 *09CMP-1856* 09CS-FORG-147
W P 170 110 8 2 2 9y 09CMP-1857 *09CMP-1857* 09CS-FORG-148
W P 169 108 5 2 2 4y 09CMP-1858 *09CMP-1858* 09CS-FORG-149
W T 166 102 6 2 3 4n 09CMP-1859 *09CMP-1859* 09CS-FORG-150
w P 166 104 4 1 1 3n 09CMP-1860 *09CMP-1860* 09CS-FORG-151
W T 168105 3 1 1 2n 09CMP-1861 *09CMP-1861* 09CS-FORG-152
W T 98 2 2 2 1n 09CMP-1862 *09CMP-1862* 09CS-FORG-153
W P 81 1 1 1 2n 09CMP-1863 *09CMP-1863* 09CS-FORG-154
w T 86 2 2 1 1n 09CMP-1864 *09CMP-1864* 09CS-FORG-155
W P 87 1 1 1 1n 09CMP-1865 *09CMP-1865* 09CS-FORG-156
167 96 5 2 1 2n 09CMP-1866 *09CMP-1866* 09CS-FORG-157

81 2 1 1 1n 09CMP-1867 *09CMP-1867* 09CS-FORG-158

175 92 5 3 2 2y 09CMP-1868 *09CMP-1868* 09CS-FORG-159

83 1 1 1 1n 09CMP-1869 *09CMP-1869* 09CS-FORG-160

W P 167 97 8 1 3 7y 09CMP-1870 *09CMP-1870* 09CS-FORG-201
W P 169 101 7 1 2 5y 09CMP-1871 *09CMP-1871* 09CS-FORG-202
W P 169 94 6 1 1 4y 09CMP-1872 *09CMP-1872* 09CS-FORG-203
w T 83 2 1 1 1n 09CMP-1873 *09CMP-1873* 09CS-FORG-204
W P 166 84 4 1 2 6y 09CMP-1874 *09CMP-1874* 09CS-FORG-205
W P 166 97 7 2 2 7Ty 09CMP-1875 *09CMP-1875* 09CS-FORG-206
W P 167 89 6 1 2 4y 09CMP-1876 *09CMP-1876* 09CS-FORG-207
W P 162 95 4 2 3 2y 09CMP-1877 *09CMP-1877* 09CS-FORG-208
W P 171 97 7 2 2 6y 09CMP-1878 *09CMP-1878* 09CS-FORG-209
W P 170 83 6 1 3 1n 09CMP-1879 *09CMP-1879* 09CS-FORG-210
W P 170 91 2 1 1 1y 09CMP-1880 *09CMP-1880* 09CS-FORG-211
W P 167 93 6 2 2 5y 09CMP-1881 *09CMP-1881* 09CS-FORG-212
86 2 2 1 2n 09CMP-1882 *09CMP-1882* 09CS-FORG-213

W P 172 111 6 1 2 7y 09CMP-1883 *09CMP-1883* 09CS-FORG-214
W P 102 2 1 2 2sg 09CMP-1884 *09CMP-1884* 09CS-FORG-215
W P 167 95 7 2 3 5sg 09CMP-1885 *09CMP-1885* 09CS-FORG-216
W P 170 104 4 1 2 2y 09CMP-1886 *09CMP-1886* 09CS-FORG-217
W P 168 101 4 1 3 3y 09CMP-1887 *09CMP-1887* 09CS-FORG-218
w T 167 110 4 2 1 2n 09CMP-1888 *09CMP-1888* 09CS-FORG-219
W P 170 104 3 1 2 2y 09CMP-1889 *09CMP-1889* 09CS-FORG-220
W P 173 92 4 1 2 1y 09CMP-1890 *09CMP-1890* 09CS-FORG-221
W P 167 97 7 1 3 7y 09CMP-1891 *09CMP-1891* 09CS-FORG-222
W T 170 92 4 2 2 1y 09CMP-1892 *09CMP-1892* 09CS-FORG-223




W | P 166|102 6| 1| 3| 5in 09CMP-1893 |*09CMP-1893* |09CS-FORG-224
W | P 167| 92| 8| 1| 2| 7|y 09CMP-1894 |*09CMP-1894* |09CS-FORG-225
Wi T 81 2| 2| 1| 1in 09CMP-1895 |*09CMP-1895* |09CS-FORG-226
W | P 167|101 4, 2| 2| 2|n 09CMP-1896 | *09CMP-1896* |09CS-FORG-227
W | P 174|105 6| 1| 2| 6}y 09CMP-1897 |*09CMP-1897* |09CS-FORG-228
W | P 167| 99| 8| 1| 2| 8|y 09CMP-1898 | *09CMP-1898* |09CS-FORG-229
W | P 169|101 3| 2| 1| 2}y 09CMP-1899 |*09CMP-1899* |09CS-FORG-230
W | P 173|115 6| 1| 2| 4|y 09CMP-1900 |*09CMP-1900* |09CS-FORG-231
W | P 169| 89| 2| 1| 2| 1}y 09CMP-1901 *09CMP-1901* |09CS-FORG-232
80| 2| 2| 1| 1in 09CMP-1902 |*09CMP-1902* |09CS-FORG-233

W | T 169| 95| 5| 1| 3| 1in 09CMP-1903 |*09CMP-1903* |09CS-FORG-234
W | P 170| 97| 3| 1| 2| 1lly 09CMP-1904 [*09CMP-1904* |09CS-FORG-235
W | P 167 97| 7| 1| 3| 7}y 09CMP-1905 |*09CMP-1905* |09CS-FORG-236
W | P 169| 91| 6, 1| 3| 3|y 09CMP-1906 | *09CMP-1906* |09CS-FORG-237
W | P 166/101| 6| 1| 2| 4in 09CMP-1907 |*09CMP-1907* |09CS-FORG-238
W | P 166/100| 6, 1| 1| 3|n 09CMP-1908 | *09CMP-1908* |09CS-FORG-239
166/100| 5| 1| 2| 3in 09CMP-1909 |*09CMP-1909* |09CS-FORG-240

W | P 166| 92| 7, 1| 2| 8|y 09CMP-1910 |*09CMP-1910* |09CS-FORG-241
W | P 176| 95| 2| 1| 1| 1}y 09CMP-1911 *09CMP-1911* |09CS-FORG-242
W | P 170| 95| 6|, 2| 2| 3|y 09CMP-1912 |*09CMP-1912* |09CS-FORG-243
RwW| P 169|110| 5| 1| 2| 4}y 09CMP-1913 |*09CMP-1913* |09CS-FORG-244
W | P 88| 1, 1| 1| 1in 09CMP-1914 |*09CMP-1914* |09CS-FORG-245
W | P 170| 86| 6| 1| 3| 2y 09CMP-1915 |*09CMP-1915* |09CS-FORG-246
W | P 1701115 2|, 2| 2| 2|y 09CMP-1916 |*09CMP-1916* |09CS-FORG-247
W | P 90| 1| 1| 1| 1|n 09CMP-1917 |*09CMP-1917* |09CS-FORG-248
W | P 168|101 2|, 2| 2| 2|y 09CMP-1918 |*09CMP-1918* |09CS-FORG-249
W | P 167| 90| 8| 1| 1| 7}y 09CMP-1919 *09CMP-1919* |09CS-FORG-250
W | P 87/ 1, 1| 1| 1in 09CMP-1920 |*09CMP-1920* |09CS-FORG-251
W | P 169|102| 2| 1| 2| 2}y 09CMP-1921 *09CMP-1921* |09CS-FORG-252
1741105 4, 2| 2| 2|y 09CMP-1922 |*09CMP-1922* |09CS-FORG-253

W | P 162|106| 3| 1| 3| 1in 09CMP-1923 |*09CMP-1923* |09CS-FORG-254
W | T 80| 2| 2| 1| 1in 09CMP-1924 |*09CMP-1924* |09CS-FORG-255
Wi T 170| 98| 2| 2| 2| 1in 09CMP-1925 |*09CMP-1925* |09CS-FORG-256
W | P 168| 90| 3| 1| 3| 2|y 09CMP-1926 | *09CMP-1926* |09CS-FORG-257
W | P 173 75| 6| 2| 3| 1}y 09CMP-1927 |*09CMP-1927* |09CS-FORG-258
W | P 167| 91| 2, 1| 2| 2|y 09CMP-1928 | *09CMP-1928* |09CS-FORG-259
W | P 167| 92| 3| 1| 3| 2in 09CMP-1929 |*09CMP-1929* |09CS-FORG-260




Dry wt (g) Location

Grinded Materia Harvest # PW(7/7) wet sample (7/7)

132.6 College Station-Field 405 Whole Primary 92 606
106.7 College Station-Field 405 Whole Primary 128 552
127.4 College Station-Field 405 Whole Primary 42 465
150.2 College Station-Field 405 Whole Primary 76 562
119.3 College Station-Field 405 Whole Primary 75 395
186.4 College Station-Field 405 Whole Primary 71 649
149.9 College Station-Field 405 Whole Primary 60 517
135.1 College Station-Field 405 Whole Primary 53 533
135.7 College Station-Field 405 Whole Primary 63 516
160.9 College Station-Field 405 Whole Primary 58 584
152.3 College Station-Field 405 Whole Primary 64 493
143.2 College Station-Field 405 Whole Primary 43 432
101.8 College Station-Field 405 Whole Primary 34 362
173 College Station-Field 405 Whole Primary 54 475
164.9 College Station-Field 405 Whole Primary 46 510
155.4 College Station-Field 405 Whole Primary 51 497
184.9 College Station-Field 405 Whole Primary 53 525
157.1 College Station-Field 405 Whole Primary 56 426
125.3 College Station-Field 405 Whole Primary 43 391
169.8 College Station-Field 405 Whole Primary 57 558
136.6 College Station-Field 405 Whole Primary 42 494
155.5 College Station-Field 405 Whole Primary 43 499

College Station-Field 405 Whole Primary

160.3 College Station-Field 405 Whole Primary 56 513
111.2 College Station-Field 405 Whole Primary 125 362
164.8 College Station-Field 405 Whole Primary 46 544
131.1 College Station-Field 405 Whole Primary 40 500
124.3 College Station-Field 405 Whole Primary 58 552
169.9 College Station-Field 405 Whole Primary 63 642
156.5 College Station-Field 405 Whole Primary 45 481
109.6 College Station-Field 405 Whole Primary 39 373
149.7 College Station-Field 405 Whole Primary 41 530
138.5 College Station-Field 405 Whole Primary 60 513
181.7 College Station-Field 405 Whole Primary 44 604
183.6 College Station-Field 405 Whole Primary 65 600
163.6 College Station-Field 405 Whole Primary 50 537
139.8 College Station-Field 405 Whole Primary 54 519
184.7 College Station-Field 405 Whole Primary 39 636
139.4 College Station-Field 405 Whole Primary 52 624
177.3 College Station-Field 405 Whole Primary 58 603
146.5 College Station-Field 405 Whole Primary 57 599




122.3 College Station-Field 405 Whole Primary 95 473
139.4 College Station-Field 405 Whole Primary 28 436

183 College Station-Field 405 Whole Primary 57 648

142 College Station-Field 405 Whole Primary 36 545
142.2 College Station-Field 405 Whole Primary 44 619
159.3 College Station-Field 405 Whole Primary 52 597
138.1 College Station-Field 405 Whole Primary 42 411
130.3 College Station-Field 405 Whole Primary 38 389
166.2 College Station-Field 405 Whole Primary 48 501

175 College Station-Field 405 Whole Primary 44 539
180.8 College Station-Field 405 Whole Primary 53 588
131.7 College Station-Field 405 Whole Primary 67 618
107.6 College Station-Field 405 Whole Primary 90 478

93.5 College Station-Field 405 Whole Primary 62 422
133.9 College Station-Field 405 Whole Primary 87 623
134.1 College Station-Field 405 Whole Primary 30 496
118.4 College Station-Field 405 Whole Primary 91 600
155.7 College Station-Field 405 Whole Primary 29 675
116.3 College Station-Field 405 Whole Primary 92 518
139.6 College Station-Field 405 Whole Primary 34 439
221.4 College Station-Field 405 Whole Primary 57 683
159.1 College Station-Field 405 Whole Primary 45 608
115.4 College Station-Field 405 Whole Primary 72 554
179.3 College Station-Field 405 Whole Primary 47 576
138.1 College Station-Field 405 Whole Primary 40 504
157.6 College Station-Field 405 Whole Primary 46 492
189.4 College Station-Field 405 Whole Primary 41 543

147 College Station-Field 405 Whole Primary a7 559

151 College Station-Field 405 Whole Primary 37 507
201.1 College Station-Field 405 Whole Primary 55 716
154.3 College Station-Field 405 Whole Primary 42 402
136.1 College Station-Field 405 Whole Primary 80 535
167.4 College Station-Field 405 Whole Primary 43 655
135.2 College Station-Field 405 Whole Primary 75 676
162.4 College Station-Field 405 Whole Primary 31 540

214 College Station-Field 405 Whole Primary 49 624
156.8 College Station-Field 405 Whole Primary 45 465
145.9 College Station-Field 405 Whole Primary 66 376
194.8 College Station-Field 405 Whole Primary 51 671
175.8 College Station-Field 405 Whole Primary 47 622

143 College Station-Field 405 Whole Primary 38 498
192.4 College Station-Field 405 Whole Primary 44 676




161.6 College Station-Field 405 |Whole Primary 42 419
120.8 College Station-Field 405 |Whole Primary 31 422
154.8 College Station-Field 405 |Whole Primary 75 712
171.1 College Station-Field 405 |Whole Primary a7 516
141.2 College Station-Field 405 |Whole Primary 57 555
154.1 College Station-Field 405 |Whole Primary 35 644
120.7 College Station-Field 405 |Whole Primary 54 405
155.5 College Station-Field 405 |Whole Primary 44 553
178.6 College Station-Field 405 |Whole Primary a7 614
91.4 College Station-Field 405 |Whole Primary 63 559
154.6 College Station-Field 405 |Whole Primary 30 516
185.1 College Station-Field 405 |Whole Primary 61 718
134.6 College Station-Field 405 |Whole Primary 40 512
140 College Station-Field 405 |Whole Primary 35 436
225.1 College Station-Field 405 |Whole Primary 52 679
216.4 College Station-Field 405 |Whole Primary 48 622
154.2 College Station-Field 405 |Whole Primary 52 596
197.1 College Station-Field 405 |Whole Primary 56 806
142| College Station-Field 405 |Whole Primary 57 464
156 College Station-Field 405 |Whole Primary 50 523
173.8 College Station-Field 405 |Whole Primary 53 716
125.6 College Station-Field 405 |Whole Primary 109 661
159.1 College Station-Field 405 |Whole Primary 43 623
216.3 College Station-Field 405 |Whole Primary 68 854
118.9 College Station-Field 405 |Whole Primary 106 496
181.1 College Station-Field 405 |Whole Primary 62 570
180.6 College Station-Field 405 |Whole Primary 47 718
130 College Station-Field 405 |Whole Primary 107 713
179.1 College Station-Field 405 |Whole Primary 55 722
241.7 College Station-Field 405 |Whole Primary 42 962
173.7 College Station-Field 405 |Whole Primary 59 581
College Station-Field 405 |Whole Primary 62 529

269.3 College Station-Field 405 |Whole Primary 65 887
199.8 College Station-Field 405 |Whole Primary 63 761
174.5 College Station-Field 405 |Whole Primary 25 615
274.3 College Station-Field 405 |Whole Primary 45 918
219.1 College Station-Field 405 |Whole Primary 46 640




ENTRY PLOT YD f224 YD f405 Mean f224 Mean f405
2 102 90024 123904 79860 113740
56 156 56144 84216 65824 94864
54 154 53240 87120 60984 94864
60 160 65824 89056 66308 83248
42 142 80344 91960 64372 82280
1 101 82280 89056 69212 74536
25 125 49368 121000 54692 83248
58 158 49368 88088 57596 74536
55 155 51304 60016 57596 66308
53 153 40656 64856 55660 67276
6 106 50336 68728 57596 59048
33 133 55176 58080 56628 56628
5 105 44528 72600 49368 62436
32 132 64856 39688 57596 50336
4 104 53240 73568 49852 58080
39 139 40656 50336 47916 58080
37 137 55176 52272 51788 53724
28 128 44528 56144 50820 54692
50 150 38720 46464 49852 55176
48 148 62920 40656 56628 47916
41 141 51304 55176 49852 54692
52 152 39688 51304 45496 57112
16 116 56144 49368 52756 49852
3 103 51304 40656 52272 50336
14 114 60984 52272 55660 46464
47 147 64856 50336 54692 45980
44 144 43560 55176 50336 50336
38 138 53240 37752 60016 40656
24 124 66792 54208 58080 42108
18 118 38720 54208 42592 55660
35 135 48400 62920 43560 54208
7 107 43560 58080 49368 48400
40 140 44528 56144 48400 48400
9 109 50336 60984 43076 53240
36 136 46464 48400 42108 53724
29 129 43560 60984 45496 48884
17 117 46464 51304 45012 48400
26 126 58080 44528 47916 44528
46 146 45496 42592 47916 44044
11 111 47432 61952 39204 52272
34 134 52272 42592 45496 43076
43 143 42592 27104 48884 39204
49 149 31944 36784 45496 42108
51 151 33880 42592 42108 44528
13 113 37752 32912 43076 43076
8 108 32912 51304 43076 42108
30 130 45496 43560 43076 41624
57 157 48400 29040 44528 39688




27
21
15
45
31
20
10
19
59
22
12
23

127
121
115
145
131
120
110
119
159
122
112
123

50336
34848
35816
48400
39688
26136
44528
32912
32912
28072
20328
45496
Means 48189

38720
40656
44528
34848
37752
55176
56144
41624
28072
41624
41624

53248

44044
38236
36300
42592
38720
26620
22264
27104
28556
28072
19360
25652

38720
44528
44528
34364
33880
45496
49852
37752
34364
32912
35332
20812



Mean (wet Ib/ac)
96800
80344
77924
74778
73326
71874
68970
66066
61952
61468
58322
56628
55902
53966
53966
52998
52756
52756
52514
52272
52272
51304
51304
51304
51062
50336
50336
50336
50094
49126
48884
48884
48400
48158
47916
47190
46706
46222
45980
45738
44286
44044
43802
43318
43076
42592
42350
42108



41382
41382
40414
38478
36300
36058
36058
32428
31460
30492
27346
23232
50718
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Sorghum evolved and was domesticated in arid areas of Northeastern Africa; it has been found in archaeological excavations estimated to be over 6,000 years ago 3.  After domestication, sorghum spread across Africa and into the continent of Asia through traditional trade routes.  As the crop moved, new races were selected with specific adaptation to the region.  The species is relatively new to the Americas and Australia, arriving in the past 200 to 300 years.  As a consequence of domestication and distribution, sorghum is an extremely diverse species with a wide range of variation within domesticated sorghum.  This variation has resulted in (or is the result of) many different end uses.  

Sorghum is most widely known as a cereal grain crop.  It is the fifth most widely grown and produced cereal crop in the world (FAO, 2006).   However, in many regions of the world, sorghum is equally if not more important as a forage crop.  While accurate statistics for forage use are not available, it is very likely that sorghum’s use as forage exceeds its production as a cereal grain.  In addition to forage and grain, sorghum types high in stalk sugar content, and extremely lignified types (for structural building) have been grown throughout the world.    

Given the current energy situation, sorghum is now being developed as a potential bioenergy crop.   This designation is not new; sorghum was mentioned prominently as a potential bioenergy crop over 20 years ago 5.  The interest in the crop is justifiable based on several independent factors that separately, indicate good potential, but when combined clearly designate sorghum as a superior choice for bioenergy production.    These factors include yield potential and composition, water-use efficiency and drought tolerance, established production systems, and the potential for genetic improvement using both traditional and genomic approaches.    

Whether measured in grain yield or total biomass yield, sorghum is a highly productive C4 photosynthetic species that is well adapted to warm growing regions.  The optimum type of sorghum to be grown for biofuels production is highly dependent on the type of conversion process that will be used.  Hybrids of grain sorghum will provide starch for conversion, while sweet sorghum accumulates sugar in the stalk that could be used for biofuels production.  Finally, cellulose is produced by all types of sorghum and specific genotypes are being developed to maximize this production.  Each type thus fits a different production system; no other species has the flexibility to produce large quantities of starch, sugar or cellulose.    

Sweet sorghums accumulate high levels of sugar in the stalk of the plant.  Initially identified and used as alternative sugar sources, they are very amenable for conversion to ethanol, using methodology similar to that used in sugarcane production.  In the mid 1970’s significant research was conducted to explore the development of sweet sorghum as a bioenergy source for biofuels and energy production9.  Breeding programs were initiated to develop high yielding sweet sorghum specifically for ethanol production.  Hallam et al. 11, compared perennial grasses with annual row crops and found that sweet sorghum had the highest yield potential, averaging over 35 Mg ha-1 (dry weight basis), and also performing well when intercropping with legume species.  PUT THE HAWAII AND LOUISIANA DATA HERE. 

Specific types of photoperiod sensitive sorghums are very efficient at producing biomass; primarily structural carbohydrates.  These high biomass sorghums are a bioenergy crop due to their high yield potential and growth habit, which allows more flexible management of the crop.  These sorghums produced biomass yields in excess of 100 Mg ha-1 (fresh weight) and 30 Mg ha-1 (dry weight).  They reported that potential improvements could extend the potential of these types of hybrids to a wide range of environments.    The unique feature of these sorghums is strong photoperiod sensitivity; they have long periods of vegetative growth.  Under irrigation in the Texas panhandle, McCollum et al. 16 reported yield of commercial photoperiod sensitive sorghum hybrids as high as 80 Mg ha-1 (65% moisture) from a single harvest.  In subtropical and tropical conditions, single cut yields are generally lower, likely due to increased night temperatures, but cumulative yields are higher due to the ratoon potential of the crop.  Total biomass yields as high as 30 Mg ha-1 (dry weight basis) were reported near College Station, Texas 17.  

Composition of sorghum is highly dependent on the type that is produced; i.e., grain sorghum, sweet sorghum, forage and cellulosic (high biomass) sorghum.   Sorghum grain is high in starch, with lower levels of protein, fat and ash 8.  Significant variation in the composition of grain is controlled by both genetic and environmental components, making consistency in composition a function of the environment at the time of production and these factors influence ethanol production 7.  Juice extracted from sweet sorghum is predominantly sucrose with variable levels of glucose and fructose, and in some genotypes, small amounts of starch are detectable 10, 18.  In forage, and photoperiod sensitive, and high biomass sorghums, the predominant compounds that are produced are structural carbohydrates (lignin, cellulose and hemi-cellulose) 9, 19.   Amaducci et al. 20 reported that the environment influences sucrose, cellulose and hemicellulose concentrations while lignin content remains relatively constant.  

OPPORTUNITIES

There are significant opportunities for the further improvement of sorghum as a bioenergy crop.  The established history of sorghum provides and immediate breeding and seed production infrastructure.   In addition, the genetics of the crop are relatively simple when compared to other prominent bioenergy crops.  To that point, sorghum genome research has advanced to where the generation of superior biomass sorghum genotypes can be addressed using genome scale analysis in conjunction with other systems-based approaches.  Significant research has been completed to build integrated genetic, physical, and comparative maps of the sorghum genome 42-45, to validate map-based gene cloning in sorghum 47, and to carry out an in-depth gene expression analysis48 27.  Finally, the completion of a 8X whole genome shotgun sequence of sorghum will greatly aid the completion of a high quality sequence of the sorghum genome (JGI, http://www.jgi.doe.gov/sequencing/why /CSP2006/sorghum.html).  Ongoing breeding and research will utilize this emerging sorghum genome information and technology platform to advance the understanding of the genetic and biochemical basis of superior sorghum biomass generation.

There are several traits of specific importance to sorghum improvement as it relates to bioenergy production.  These include, but are certainly not limited to maturity and height, drought tolerance, pest tolerance and/or resistance and composition and/or quality.  Improvements in these areas will increase yield potential, protect existing yield potential and enhance conversion efficiency during processing. 

Whether the target is a sweet sorghum or a high biomass photoperiod sensitive (PS) sorghum, the immediate need is the development of hybrid versions of both of these crops.  Currently, commercial quantities of hybrid seed are available for forage sorghums, some of which have useful application in bioenergy production, but both sweet and PS sorghum have added benefits which are further enhanced by hybridization.    Furthermore, hybrid seed production systems allow for the production of commercial quantities of seed on these types.  It would be difficult, if not impossible to produce commercial quantities of seed of traditional varieties.  Production of sweet sorghum hybrids and PS hybrids uses the same production technology employed for standard sorghum hybrids, but the germplasm is modified.   

The renewed interest in bioenergy has increased research activities in sweet sorghums; emphasis in this work has been in the development of hybrid sweet sorghum.  The production of hybrids is expected to result in modest yield increases 10 and probably more importantly, make the logistics of seed production feasible.  Currently, sweet sorghum hybrid production is limited by a paucity of grain type seed parents with high stem sugar content.  These types are critical to maintain high sugar yields in the hybrids.  Several groups have been developing these seed parents; experimental hybrids derived from them are now in experimental testing.  In addition there is a real need for further development of pollinator parents.  These first generation sweet sorghum hybrids are slightly higher in yield than traditional varieties, but seed production yields are much higher and easier to harvest.  Currently, existing sweet sorghum varieties are used as pollinator parents, but complementary selection of the pollinator parent with the seed parent will result in second generation sweet sorghum hybrids that are easier to produce and have even higher yields.  

Production of PS sorghum hybrids utilizes the Ma5/Ma6 photoperiod sensitivity genes (Aydin and Rooney, 1999).   These two gene loci interact epistatically to produce a photoperiod sensitive hybrid.  Using this system, it is possible to use to photoperiod insensitive parental lines to produce a PS hybrids.  Consequently, seed production of these hybrids occurs in traditional seed production regions.   Marker-assisted breeding, using markers associated with photoperiod sensitivity are crucial for the conversion of newer and higher yielding parental lines for the production of PS hybrids.   

While the reason for producing bioenergy feedstock is to produce renewable fuel, one of the critical components in their production will be water.  Thus, both drought tolerance and water-use efficiency is critical as many of these feedstocks will be produced in marginal environments where rainfall is limited and irrigation is either too expensive or would deplete water reserves.  Sorghum is more drought tolerant than many other biomass crops.  Depending on the type of biomass production in sorghum, both pre- and post- flowering drought tolerance mechanisms will be important.  In sweet sorghum, both traits are of important but there has been little research into the impact of drought stress on sweet sorghum productivity.  For high biomass photoperiod sensitive sorghums, preflowering drought tolerance is critical because, in most environments, this germplasm does not transition to the reproductive phase of growth.   Each type of tolerance is associated with several phenotypic and physiological traits; these relationships have been used to fine map QTL associated with both pre and post-flowering drought tolerance.  Traits that have been associated with drought resistance include heat tolerance, osmotic adjustment 28, transpiration efficiency 29, rooting depth and patterns 30, epicuticular wax 31 and stay-green.  Combining both phenotypic and MAB approaches should enhance drought tolerance breeding in bioenergy sorghums.  

Disease and insect resistance have always been important traits in traditional sorghum breeding programs.  However, bioenergy sorghums will likely be grown in different environments compared to traditional grain sorghum production environments and this will likely mean that the relative importance of pests and diseases will shift.  For example, grain weathering resistance is critical in grain sorghum; it will be of diminished importance in a crop for which total biomass is the primary yield component.  Likewise any disease that destroys the whole plant must be mitigated with either genetic resistance or management practices.  

There has been little to no research into the composition of both sweet sorghum and energy sorghum.  Murray et al. (2008) indicated that there was no correlation between biomass yield and composition in sweet sorghum.  This should provide the opportunity to improve both biomass yield and composition of sweet sorghum.  Corn (2009) indicated that both genotype and environment influence composition of both juice and bagasse from sweet sorghum but with adequate testing, further improvements could be made.  Initial analysis of composition in a wide range of photoperiod sensitive sorghum hybrids reveals significant variation for composition of lignin, cellulose and hemicelluloses (Dan Packer, personal communication).  Further analysis is needed to partition this variation into genotypic and environmental variation.  If even a portion is due to genetic effects, then there is a real opportunity to manipulate composition and optimize it to specifications of different end users.  

The molecular genetic resources available in the sorghum species are the most advance among all of the potential energy crops.   These tools can be readily applied to the improvement of sorghum for biofuel production.   Combining these molecular genetic resources with traditional breeding approaches it should be possible to rapidly develop and deploy improved dedicated bioenergy sorghum that meet the needs of both crop and biofuel producers.

 




Sorghum evolved and was domesticated in arid areas of Northeastern Africa; it has been found in
archaeological excavations estimated to be over 6,000 years ago 3. After domestication, sorghum spread
across Africa and into the continent of Asia through traditional trade routes. As the crop moved, new
races were selected with specific adaptation to the region. The species is relatively new to the Americas
and Australia, arriving in the past 200 to 300 years. As a consequence of domestication and distribution,
sorghum is an extremely diverse species with a wide range of variation within domesticated sorghum.
This variation has resulted in (or is the result of) many different end uses.

Sorghum is most widely known as a cereal grain crop. It is the fifth most widely grown and
produced cereal crop in the world (FAO, 2006). However, in many regions of the world, sorghum is
equally if not more important as a forage crop. While accurate statistics for forage use are not available,
it is very likely that sorghum’s use as forage exceeds its production as a cereal grain. In addition to
forage and grain, sorghum types high in stalk sugar content, and extremely lignified types (for structural
building) have been grown throughout the world.

Given the current energy situation, sorghum is now being developed as a potential bioenergy crop.
This designation is not new; sorghum was mentioned prominently as a potential bioenergy crop over 20
years ago °. The interest in the crop is justifiable based on several independent factors that separately,
indicate good potential, but when combined clearly designate sorghum as a superior choice for
bioenergy production. These factors include yield potential and composition, water-use efficiency and
drought tolerance, established production systems, and the potential for genetic improvement using
both traditional and genomic approaches.

Whether measured in grain yield or total biomass yield, sorghum is a highly productive C4
photosynthetic species that is well adapted to warm growing regions. The optimum type of sorghum to
be grown for biofuels production is highly dependent on the type of conversion process that will be
used. Hybrids of grain sorghum will provide starch for conversion, while sweet sorghum accumulates
sugar in the stalk that could be used for biofuels production. Finally, cellulose is produced by all types of
sorghum and specific genotypes are being developed to maximize this production. Each type thus fits a
different production system; no other species has the flexibility to produce large quantities of starch,
sugar or cellulose.

Sweet sorghums accumulate high levels of sugar in the stalk of the plant. Initially identified and
used as alternative sugar sources, they are very amenable for conversion to ethanol, using methodology
similar to that used in sugarcane production. Inthe mid 1970’s significant research was conducted to
explore the development of sweet sorghum as a bioenergy source for biofuels and energy production®.
Breeding programs were initiated to develop high yielding sweet sorghum specifically for ethanol
production. Hallam et al. !, compared perennial grasses with annual row crops and found that sweet
sorghum had the highest yield potential, averaging over 35 Mg ha™ (dry weight basis), and also
performing well when intercropping with legume species. PUT THE HAWAII AND LOUISIANA DATA
HERE.

Specific types of photoperiod sensitive sorghums are very efficient at producing biomass; primarily
structural carbohydrates. These high biomass sorghums are a bioenergy crop due to their high yield
potential and growth habit, which allows more flexible management of the crop. These sorghums
produced biomass yields in excess of 100 Mg ha™ (fresh weight) and 30 Mg ha™ (dry weight). They
reported that potential improvements could extend the potential of these types of hybrids to a wide
range of environments. The unique feature of these sorghums is strong photoperiod sensitivity; they
have long periods of vegetative growth. Under irrigation in the Texas panhandle, McCollum et al.



reported yield of commercial photoperiod sensitive sorghum hybrids as high as 80 Mg ha™ (65%
moisture) from a single harvest. In subtropical and tropical conditions, single cut yields are generally
lower, likely due to increased night temperatures, but cumulative yields are higher due to the ratoon
potential of the crop. Total biomass yields as high as 30 Mg ha™ (dry weight basis) were reported near
College Station, Texas 7

Composition of sorghum is highly dependent on the type that is produced; i.e., grain sorghum,
sweet sorghum, forage and cellulosic (high biomass) sorghum. Sorghum grain is high in starch, with
lower levels of protein, fat and ash 8. Significant variation in the composition of grain is controlled by
both genetic and environmental components, making consistency in composition a function of the
environment at the time of production and these factors influence ethanol production ’. Juice extracted
from sweet sorghum is predominantly sucrose with variable levels of glucose and fructose, and in some
genotypes, small amounts of starch are detectable 2. In forage, and photoperiod sensitive, and high
biomass sorghums, the predominant compounds that are produced are structural carbohydrates (lignin,
cellulose and hemi-cellulose) **°. Amaducci et al. 2° reported that the environment influences sucrose,
cellulose and hemicellulose concentrations while lignin content remains relatively constant.

OPPORTUNITIES

There are significant opportunities for the further improvement of sorghum as a bioenergy crop.
The established history of sorghum provides and immediate breeding and seed production
infrastructure. In addition, the genetics of the crop are relatively simple when compared to other
prominent bioenergy crops. To that point, sorghum genome research has advanced to where the
generation of superior biomass sorghum genotypes can be addressed using genome scale analysis in
conjunction with other systems-based approaches. Significant research has been completed to build
integrated genetic, physical, and comparative maps of the sorghum genome ****, to validate map-based
gene cloning in sorghum ¥, and to carry out an in-depth gene expression analysis* Z. Finally, the
completion of a 8X whole genome shotgun sequence of sorghum will greatly aid the completion of a
high quality sequence of the sorghum genome (JGl, http://www.jgi.doe.gov/sequencing/why
/CSP2006/sorghum.html). Ongoing breeding and research will utilize this emerging sorghum genome
information and technology platform to advance the understanding of the genetic and biochemical basis
of superior sorghum biomass generation.

There are several traits of specific importance to sorghum improvement as it relates to bioenergy
production. These include, but are certainly not limited to maturity and height, drought tolerance, pest
tolerance and/or resistance and composition and/or quality. Improvements in these areas will increase
yield potential, protect existing yield potential and enhance conversion efficiency during processing.

Whether the target is a sweet sorghum or a high biomass photoperiod sensitive (PS) sorghum, the
immediate need is the development of hybrid versions of both of these crops. Currently, commercial
guantities of hybrid seed are available for forage sorghums, some of which have useful application in
bioenergy production, but both sweet and PS sorghum have added benefits which are further enhanced
by hybridization. Furthermore, hybrid seed production systems allow for the production of commercial
guantities of seed on these types. It would be difficult, if not impossible to produce commercial
guantities of seed of traditional varieties. Production of sweet sorghum hybrids and PS hybrids uses the
same production technology employed for standard sorghum hybrids, but the germplasm is modified.

The renewed interest in bioenergy has increased research activities in sweet sorghums; emphasis in
this work has been in the development of hybrid sweet sorghum. The production of hybrids is expected
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to result in modest yield increases *° and probably more importantly, make the logistics of seed
production feasible. Currently, sweet sorghum hybrid production is limited by a paucity of grain type
seed parents with high stem sugar content. These types are critical to maintain high sugar yields in the
hybrids. Several groups have been developing these seed parents; experimental hybrids derived from
them are now in experimental testing. In addition there is a real need for further development of
pollinator parents. These first generation sweet sorghum hybrids are slightly higher in yield than
traditional varieties, but seed production yields are much higher and easier to harvest. Currently,
existing sweet sorghum varieties are used as pollinator parents, but complementary selection of the
pollinator parent with the seed parent will result in second generation sweet sorghum hybrids that are
easier to produce and have even higher yields.

Production of PS sorghum hybrids utilizes the Ma5/Ma6 photoperiod sensitivity genes (Aydin and
Rooney, 1999). These two gene loci interact epistatically to produce a photoperiod sensitive hybrid.
Using this system, it is possible to use to photoperiod insensitive parental lines to produce a PS hybrids.
Consequently, seed production of these hybrids occurs in traditional seed production regions. Marker-
assisted breeding, using markers associated with photoperiod sensitivity are crucial for the conversion
of newer and higher yielding parental lines for the production of PS hybrids.

While the reason for producing bioenergy feedstock is to produce renewable fuel, one of the critical
components in their production will be water. Thus, both drought tolerance and water-use efficiency is
critical as many of these feedstocks will be produced in marginal environments where rainfall is limited
and irrigation is either too expensive or would deplete water reserves. Sorghum is more drought
tolerant than many other biomass crops. Depending on the type of biomass production in sorghum,
both pre- and post- flowering drought tolerance mechanisms will be important. In sweet sorghum, both
traits are of important but there has been little research into the impact of drought stress on sweet
sorghum productivity. For high biomass photoperiod sensitive sorghums, preflowering drought
tolerance is critical because, in most environments, this germplasm does not transition to the
reproductive phase of growth. Each type of tolerance is associated with several phenotypic and
physiological traits; these relationships have been used to fine map QTL associated with both pre and
post-flowering drought tolerance. Traits that have been associated with drought resistance include heat
tolerance, osmotic adjustment %, transpiration efficiency %, rooting depth and patterns 3, epicuticular
wax **and stay-green. Combining both phenotypic and MAB approaches should enhance drought
tolerance breeding in bioenergy sorghums.

Disease and insect resistance have always been important traits in traditional sorghum breeding
programs. However, bioenergy sorghums will likely be grown in different environments compared to
traditional grain sorghum production environments and this will likely mean that the relative
importance of pests and diseases will shift. For example, grain weathering resistance is critical in grain
sorghum; it will be of diminished importance in a crop for which total biomass is the primary yield
component. Likewise any disease that destroys the whole plant must be mitigated with either genetic
resistance or management practices.

There has been little to no research into the composition of both sweet sorghum and energy
sorghum. Murray et al. (2008) indicated that there was no correlation between biomass yield and
composition in sweet sorghum. This should provide the opportunity to improve both biomass yield and
composition of sweet sorghum. Corn (2009) indicated that both genotype and environment influence
composition of both juice and bagasse from sweet sorghum but with adequate testing, further
improvements could be made. Initial analysis of composition in a wide range of photoperiod sensitive
sorghum hybrids reveals significant variation for composition of lignin, cellulose and hemicelluloses (Dan



Packer, personal communication). Further analysis is needed to partition this variation into genotypic
and environmental variation. If even a portion is due to genetic effects, then there is a real opportunity
to manipulate composition and optimize it to specifications of different end users.

The molecular genetic resources available in the sorghum species are the most advance among all of
the potential energy crops. These tools can be readily applied to the improvement of sorghum for
biofuel production. Combining these molecular genetic resources with traditional breeding approaches
it should be possible to rapidly develop and deploy improved dedicated bioenergy sorghum that meet
the needs of both crop and biofuel producers.
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Sorghum evolved and was domesticated in arid areas of Northeastern Africa; it has been found in archaeological excavations estimated to be over 6,000 years ago 3.  After domestication, sorghum spread across Africa and into the continent of Asia through traditional trade routes.  As the crop moved, new races were selected with specific adaptation to the region.  The species is relatively new to the Americas and Australia, arriving in the past 200 to 300 years.  As a consequence of domestication and distribution, sorghum is an extremely diverse species with a wide range of variation within domesticated sorghum.  This variation has resulted in (or is the result of) many different end uses.  

Sorghum is most widely known as a cereal grain crop.  It is the fifth most widely grown and produced cereal crop in the world (FAO, 2006).   However, in many regions of the world, sorghum is equally if not more important as a forage crop.  While accurate statistics for forage use are not available, it is very likely that sorghum’s use as forage exceeds its production as a cereal grain.  In addition to forage and grain, sorghum types high in stalk sugar content, and extremely lignified types (for structural building) have been grown throughout the world.    

Given the current energy situation, sorghum is now being developed as a potential bioenergy crop.   This designation is not new; sorghum was mentioned prominently as a potential bioenergy crop over 20 years ago 5.  The interest in the crop is justifiable based on several independent factors that separately, indicate good potential, but when combined clearly designate sorghum as a superior choice for bioenergy production.    These factors include yield potential and composition, water-use efficiency and drought tolerance, established production systems, and the potential for genetic improvement using both traditional and genomic approaches.    

Whether measured in grain yield or total biomass yield, sorghum is a highly productive C4 photosynthetic species that is well adapted to warm growing regions.  The optimum type of sorghum to be grown for biofuels production is highly dependent on the type of conversion process that will be used.  Hybrids of grain sorghum will provide starch for conversion, while sweet sorghum accumulates sugar in the stalk that could be used for biofuels production.  Finally, cellulose is produced by all types of sorghum and specific genotypes are being developed to maximize this production.  Each type thus fits a different production system; no other species has the flexibility to produce large quantities of starch, sugar or cellulose.    

Sweet sorghums accumulate high levels of sugar in the stalk of the plant.  Initially identified and used as alternative sugar sources, they are very amenable for conversion to ethanol, using methodology similar to that used in sugarcane production.  In the mid 1970’s significant research was conducted to explore the development of sweet sorghum as a bioenergy source for biofuels and energy production9.  Breeding programs were initiated to develop high yielding sweet sorghum specifically for ethanol production.  Hallam et al. 11, compared perennial grasses with annual row crops and found that sweet sorghum had the highest yield potential, averaging over 35 Mg ha-1 (dry weight basis), and also performing well when intercropping with legume species.  PUT THE HAWAII AND LOUISIANA DATA HERE. 

Specific types of photoperiod sensitive sorghums are very efficient at producing biomass; primarily structural carbohydrates.  These high biomass sorghums are a bioenergy crop due to their high yield potential and growth habit, which allows more flexible management of the crop.  These sorghums produced biomass yields in excess of 100 Mg ha-1 (fresh weight) and 30 Mg ha-1 (dry weight).  They reported that potential improvements could extend the potential of these types of hybrids to a wide range of environments.    The unique feature of these sorghums is strong photoperiod sensitivity; they have long periods of vegetative growth.  Under irrigation in the Texas panhandle, McCollum et al. 16 reported yield of commercial photoperiod sensitive sorghum hybrids as high as 80 Mg ha-1 (65% moisture) from a single harvest.  In subtropical and tropical conditions, single cut yields are generally lower, likely due to increased night temperatures, but cumulative yields are higher due to the ratoon potential of the crop.  Total biomass yields as high as 30 Mg ha-1 (dry weight basis) were reported near College Station, Texas 17.  

Composition of sorghum is highly dependent on the type that is produced; i.e., grain sorghum, sweet sorghum, forage and cellulosic (high biomass) sorghum.   Sorghum grain is high in starch, with lower levels of protein, fat and ash 8.  Significant variation in the composition of grain is controlled by both genetic and environmental components, making consistency in composition a function of the environment at the time of production and these factors influence ethanol production 7.  Juice extracted from sweet sorghum is predominantly sucrose with variable levels of glucose and fructose, and in some genotypes, small amounts of starch are detectable 10, 18.  In forage, and photoperiod sensitive, and high biomass sorghums, the predominant compounds that are produced are structural carbohydrates (lignin, cellulose and hemi-cellulose) 9, 19.   Amaducci et al. 20 reported that the environment influences sucrose, cellulose and hemicellulose concentrations while lignin content remains relatively constant.  

OPPORTUNITIES

There are significant opportunities for the further improvement of sorghum as a bioenergy crop.  The established history of sorghum provides and immediate breeding and seed production infrastructure.   In addition, the genetics of the crop are relatively simple when compared to other prominent bioenergy crops.  To that point, sorghum genome research has advanced to where the generation of superior biomass sorghum genotypes can be addressed using genome scale analysis in conjunction with other systems-based approaches.  Significant research has been completed to build integrated genetic, physical, and comparative maps of the sorghum genome 42-45, to validate map-based gene cloning in sorghum 47, and to carry out an in-depth gene expression analysis48 27.  Finally, the completion of a 8X whole genome shotgun sequence of sorghum will greatly aid the completion of a high quality sequence of the sorghum genome (JGI, http://www.jgi.doe.gov/sequencing/why /CSP2006/sorghum.html).  Ongoing breeding and research will utilize this emerging sorghum genome information and technology platform to advance the understanding of the genetic and biochemical basis of superior sorghum biomass generation.

There are several traits of specific importance to sorghum improvement as it relates to bioenergy production.  These include, but are certainly not limited to maturity and height, drought tolerance, pest tolerance and/or resistance and composition and/or quality.  Improvements in these areas will increase yield potential, protect existing yield potential and enhance conversion efficiency during processing. 

Whether the target is a sweet sorghum or a high biomass photoperiod sensitive (PS) sorghum, the immediate need is the development of hybrid versions of both of these crops.  Currently, commercial quantities of hybrid seed are available for forage sorghums, some of which have useful application in bioenergy production, but both sweet and PS sorghum have added benefits which are further enhanced by hybridization.    Furthermore, hybrid seed production systems allow for the production of commercial quantities of seed on these types.  It would be difficult, if not impossible to produce commercial quantities of seed of traditional varieties.  Production of sweet sorghum hybrids and PS hybrids uses the same production technology employed for standard sorghum hybrids, but the germplasm is modified.   

The renewed interest in bioenergy has increased research activities in sweet sorghums; emphasis in this work has been in the development of hybrid sweet sorghum.  The production of hybrids is expected to result in modest yield increases 10 and probably more importantly, make the logistics of seed production feasible.  Currently, sweet sorghum hybrid production is limited by a paucity of grain type seed parents with high stem sugar content.  These types are critical to maintain high sugar yields in the hybrids.  Several groups have been developing these seed parents; experimental hybrids derived from them are now in experimental testing.  In addition there is a real need for further development of pollinator parents.  These first generation sweet sorghum hybrids are slightly higher in yield than traditional varieties, but seed production yields are much higher and easier to harvest.  Currently, existing sweet sorghum varieties are used as pollinator parents, but complementary selection of the pollinator parent with the seed parent will result in second generation sweet sorghum hybrids that are easier to produce and have even higher yields.  

Production of PS sorghum hybrids utilizes the Ma5/Ma6 photoperiod sensitivity genes (Aydin and Rooney, 1999).   These two gene loci interact epistatically to produce a photoperiod sensitive hybrid.  Using this system, it is possible to use to photoperiod insensitive parental lines to produce a PS hybrids.  Consequently, seed production of these hybrids occurs in traditional seed production regions.   Marker-assisted breeding, using markers associated with photoperiod sensitivity are crucial for the conversion of newer and higher yielding parental lines for the production of PS hybrids.   

While the reason for producing bioenergy feedstock is to produce renewable fuel, one of the critical components in their production will be water.  Thus, both drought tolerance and water-use efficiency is critical as many of these feedstocks will be produced in marginal environments where rainfall is limited and irrigation is either too expensive or would deplete water reserves.  Sorghum is more drought tolerant than many other biomass crops.  Depending on the type of biomass production in sorghum, both pre- and post- flowering drought tolerance mechanisms will be important.  In sweet sorghum, both traits are of important but there has been little research into the impact of drought stress on sweet sorghum productivity.  For high biomass photoperiod sensitive sorghums, preflowering drought tolerance is critical because, in most environments, this germplasm does not transition to the reproductive phase of growth.   Each type of tolerance is associated with several phenotypic and physiological traits; these relationships have been used to fine map QTL associated with both pre and post-flowering drought tolerance.  Traits that have been associated with drought resistance include heat tolerance, osmotic adjustment 28, transpiration efficiency 29, rooting depth and patterns 30, epicuticular wax 31 and stay-green.  Combining both phenotypic and MAB approaches should enhance drought tolerance breeding in bioenergy sorghums.  

Disease and insect resistance have always been important traits in traditional sorghum breeding programs.  However, bioenergy sorghums will likely be grown in different environments compared to traditional grain sorghum production environments and this will likely mean that the relative importance of pests and diseases will shift.  For example, grain weathering resistance is critical in grain sorghum; it will be of diminished importance in a crop for which total biomass is the primary yield component.  Likewise any disease that destroys the whole plant must be mitigated with either genetic resistance or management practices.  

There has been little to no research into the composition of both sweet sorghum and energy sorghum.  Murray et al. (2008) indicated that there was no correlation between biomass yield and composition in sweet sorghum.  This should provide the opportunity to improve both biomass yield and composition of sweet sorghum.  Corn (2009) indicated that both genotype and environment influence composition of both juice and bagasse from sweet sorghum but with adequate testing, further improvements could be made.  Initial analysis of composition in a wide range of photoperiod sensitive sorghum hybrids reveals significant variation for composition of lignin, cellulose and hemicelluloses (Dan Packer, personal communication).  Further analysis is needed to partition this variation into genotypic and environmental variation.  If even a portion is due to genetic effects, then there is a real opportunity to manipulate composition and optimize it to specifications of different end users.  

The molecular genetic resources available in the sorghum species are the most advance among all of the potential energy crops.   These tools can be readily applied to the improvement of sorghum for biofuel production.   Combining these molecular genetic resources with traditional breeding approaches it should be possible to rapidly develop and deploy improved dedicated bioenergy sorghum that meet the needs of both crop and biofuel producers.

 




Sorghum evolved and was domesticated in arid areas of Northeastern Africa; it has been found in
archaeological excavations estimated to be over 6,000 years ago 3. After domestication, sorghum spread
across Africa and into the continent of Asia through traditional trade routes. As the crop moved, new
races were selected with specific adaptation to the region. The species is relatively new to the Americas
and Australia, arriving in the past 200 to 300 years. As a consequence of domestication and distribution,
sorghum is an extremely diverse species with a wide range of variation within domesticated sorghum.
This variation has resulted in (or is the result of) many different end uses.

Sorghum is most widely known as a cereal grain crop. It is the fifth most widely grown and
produced cereal crop in the world (FAO, 2006). However, in many regions of the world, sorghum is
equally if not more important as a forage crop. While accurate statistics for forage use are not available,
it is very likely that sorghum’s use as forage exceeds its production as a cereal grain. In addition to
forage and grain, sorghum types high in stalk sugar content, and extremely lignified types (for structural
building) have been grown throughout the world.

Given the current energy situation, sorghum is now being developed as a potential bioenergy crop.
This designation is not new; sorghum was mentioned prominently as a potential bioenergy crop over 20
years ago °. The interest in the crop is justifiable based on several independent factors that separately,
indicate good potential, but when combined clearly designate sorghum as a superior choice for
bioenergy production. These factors include yield potential and composition, water-use efficiency and
drought tolerance, established production systems, and the potential for genetic improvement using
both traditional and genomic approaches.

Whether measured in grain yield or total biomass yield, sorghum is a highly productive C4
photosynthetic species that is well adapted to warm growing regions. The optimum type of sorghum to
be grown for biofuels production is highly dependent on the type of conversion process that will be
used. Hybrids of grain sorghum will provide starch for conversion, while sweet sorghum accumulates
sugar in the stalk that could be used for biofuels production. Finally, cellulose is produced by all types of
sorghum and specific genotypes are being developed to maximize this production. Each type thus fits a
different production system; no other species has the flexibility to produce large quantities of starch,
sugar or cellulose.

Sweet sorghums accumulate high levels of sugar in the stalk of the plant. Initially identified and
used as alternative sugar sources, they are very amenable for conversion to ethanol, using methodology
similar to that used in sugarcane production. Inthe mid 1970’s significant research was conducted to
explore the development of sweet sorghum as a bioenergy source for biofuels and energy production®.
Breeding programs were initiated to develop high yielding sweet sorghum specifically for ethanol
production. Hallam et al. !, compared perennial grasses with annual row crops and found that sweet
sorghum had the highest yield potential, averaging over 35 Mg ha™ (dry weight basis), and also
performing well when intercropping with legume species. PUT THE HAWAII AND LOUISIANA DATA
HERE.

Specific types of photoperiod sensitive sorghums are very efficient at producing biomass; primarily
structural carbohydrates. These high biomass sorghums are a bioenergy crop due to their high yield
potential and growth habit, which allows more flexible management of the crop. These sorghums
produced biomass yields in excess of 100 Mg ha™ (fresh weight) and 30 Mg ha™ (dry weight). They
reported that potential improvements could extend the potential of these types of hybrids to a wide
range of environments. The unique feature of these sorghums is strong photoperiod sensitivity; they
have long periods of vegetative growth. Under irrigation in the Texas panhandle, McCollum et al.



reported yield of commercial photoperiod sensitive sorghum hybrids as high as 80 Mg ha™ (65%
moisture) from a single harvest. In subtropical and tropical conditions, single cut yields are generally
lower, likely due to increased night temperatures, but cumulative yields are higher due to the ratoon
potential of the crop. Total biomass yields as high as 30 Mg ha™ (dry weight basis) were reported near
College Station, Texas 7

Composition of sorghum is highly dependent on the type that is produced; i.e., grain sorghum,
sweet sorghum, forage and cellulosic (high biomass) sorghum. Sorghum grain is high in starch, with
lower levels of protein, fat and ash 8. Significant variation in the composition of grain is controlled by
both genetic and environmental components, making consistency in composition a function of the
environment at the time of production and these factors influence ethanol production ’. Juice extracted
from sweet sorghum is predominantly sucrose with variable levels of glucose and fructose, and in some
genotypes, small amounts of starch are detectable 2. In forage, and photoperiod sensitive, and high
biomass sorghums, the predominant compounds that are produced are structural carbohydrates (lignin,
cellulose and hemi-cellulose) **°. Amaducci et al. 2° reported that the environment influences sucrose,
cellulose and hemicellulose concentrations while lignin content remains relatively constant.

OPPORTUNITIES

There are significant opportunities for the further improvement of sorghum as a bioenergy crop.
The established history of sorghum provides and immediate breeding and seed production
infrastructure. In addition, the genetics of the crop are relatively simple when compared to other
prominent bioenergy crops. To that point, sorghum genome research has advanced to where the
generation of superior biomass sorghum genotypes can be addressed using genome scale analysis in
conjunction with other systems-based approaches. Significant research has been completed to build
integrated genetic, physical, and comparative maps of the sorghum genome ****, to validate map-based
gene cloning in sorghum ¥, and to carry out an in-depth gene expression analysis* Z. Finally, the
completion of a 8X whole genome shotgun sequence of sorghum will greatly aid the completion of a
high quality sequence of the sorghum genome (JGl, http://www.jgi.doe.gov/sequencing/why
/CSP2006/sorghum.html). Ongoing breeding and research will utilize this emerging sorghum genome
information and technology platform to advance the understanding of the genetic and biochemical basis
of superior sorghum biomass generation.

There are several traits of specific importance to sorghum improvement as it relates to bioenergy
production. These include, but are certainly not limited to maturity and height, drought tolerance, pest
tolerance and/or resistance and composition and/or quality. Improvements in these areas will increase
yield potential, protect existing yield potential and enhance conversion efficiency during processing.

Whether the target is a sweet sorghum or a high biomass photoperiod sensitive (PS) sorghum, the
immediate need is the development of hybrid versions of both of these crops. Currently, commercial
guantities of hybrid seed are available for forage sorghums, some of which have useful application in
bioenergy production, but both sweet and PS sorghum have added benefits which are further enhanced
by hybridization. Furthermore, hybrid seed production systems allow for the production of commercial
guantities of seed on these types. It would be difficult, if not impossible to produce commercial
guantities of seed of traditional varieties. Production of sweet sorghum hybrids and PS hybrids uses the
same production technology employed for standard sorghum hybrids, but the germplasm is modified.

The renewed interest in bioenergy has increased research activities in sweet sorghums; emphasis in
this work has been in the development of hybrid sweet sorghum. The production of hybrids is expected
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to result in modest yield increases *° and probably more importantly, make the logistics of seed
production feasible. Currently, sweet sorghum hybrid production is limited by a paucity of grain type
seed parents with high stem sugar content. These types are critical to maintain high sugar yields in the
hybrids. Several groups have been developing these seed parents; experimental hybrids derived from
them are now in experimental testing. In addition there is a real need for further development of
pollinator parents. These first generation sweet sorghum hybrids are slightly higher in yield than
traditional varieties, but seed production yields are much higher and easier to harvest. Currently,
existing sweet sorghum varieties are used as pollinator parents, but complementary selection of the
pollinator parent with the seed parent will result in second generation sweet sorghum hybrids that are
easier to produce and have even higher yields.

Production of PS sorghum hybrids utilizes the Ma5/Ma6 photoperiod sensitivity genes (Aydin and
Rooney, 1999). These two gene loci interact epistatically to produce a photoperiod sensitive hybrid.
Using this system, it is possible to use to photoperiod insensitive parental lines to produce a PS hybrids.
Consequently, seed production of these hybrids occurs in traditional seed production regions. Marker-
assisted breeding, using markers associated with photoperiod sensitivity are crucial for the conversion
of newer and higher yielding parental lines for the production of PS hybrids.

While the reason for producing bioenergy feedstock is to produce renewable fuel, one of the critical
components in their production will be water. Thus, both drought tolerance and water-use efficiency is
critical as many of these feedstocks will be produced in marginal environments where rainfall is limited
and irrigation is either too expensive or would deplete water reserves. Sorghum is more drought
tolerant than many other biomass crops. Depending on the type of biomass production in sorghum,
both pre- and post- flowering drought tolerance mechanisms will be important. In sweet sorghum, both
traits are of important but there has been little research into the impact of drought stress on sweet
sorghum productivity. For high biomass photoperiod sensitive sorghums, preflowering drought
tolerance is critical because, in most environments, this germplasm does not transition to the
reproductive phase of growth. Each type of tolerance is associated with several phenotypic and
physiological traits; these relationships have been used to fine map QTL associated with both pre and
post-flowering drought tolerance. Traits that have been associated with drought resistance include heat
tolerance, osmotic adjustment %, transpiration efficiency %, rooting depth and patterns 3, epicuticular
wax **and stay-green. Combining both phenotypic and MAB approaches should enhance drought
tolerance breeding in bioenergy sorghums.

Disease and insect resistance have always been important traits in traditional sorghum breeding
programs. However, bioenergy sorghums will likely be grown in different environments compared to
traditional grain sorghum production environments and this will likely mean that the relative
importance of pests and diseases will shift. For example, grain weathering resistance is critical in grain
sorghum; it will be of diminished importance in a crop for which total biomass is the primary yield
component. Likewise any disease that destroys the whole plant must be mitigated with either genetic
resistance or management practices.

There has been little to no research into the composition of both sweet sorghum and energy
sorghum. Murray et al. (2008) indicated that there was no correlation between biomass yield and
composition in sweet sorghum. This should provide the opportunity to improve both biomass yield and
composition of sweet sorghum. Corn (2009) indicated that both genotype and environment influence
composition of both juice and bagasse from sweet sorghum but with adequate testing, further
improvements could be made. Initial analysis of composition in a wide range of photoperiod sensitive
sorghum hybrids reveals significant variation for composition of lignin, cellulose and hemicelluloses (Dan



Packer, personal communication). Further analysis is needed to partition this variation into genotypic
and environmental variation. If even a portion is due to genetic effects, then there is a real opportunity
to manipulate composition and optimize it to specifications of different end users.

The molecular genetic resources available in the sorghum species are the most advance among all of
the potential energy crops. These tools can be readily applied to the improvement of sorghum for
biofuel production. Combining these molecular genetic resources with traditional breeding approaches
it should be possible to rapidly develop and deploy improved dedicated bioenergy sorghum that meet
the needs of both crop and biofuel producers.
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MERAUKE

PAPUA

	 Papua, as the biggest island in Indonesia, located in the easternmost part.

   Merauke is one of regencies in the Papua province, situated in southern part of Papua. 
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General on Merauke

	 Topographic Map

Flat (<1%)

Relatively Flat (1-3%)

Small Curve (5-8%)

Curve (8-15%)

Hilly (15-30%)
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General on Merauke

OKABA

Okaba District will be area to be studied for potential sugarcane & sweet sorghum plantation
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General on Merauke

SEMANGGA

Semangga district will be area to be studied for potential sugarcane & sweet sorghum plantation
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General on Merauke

		People travelling by plane (daily flight) from Jayapura to Merauke (1 hour), followed by land transportation to studied area. 

		 Travel time from Jakarta to Jayapura by plane takes about 7 hrs, excluding transit time in Makasar and Biak. 

		Merauke seaport, cargo ship and passenger ship regulary travel to this port once a week. 

		Merauke seaport, can be reached from other parts of Papua by Roro ship (Roll on – Roll off) with several routes such as :

		R-28 : Jayapura – Sarmi – Serui – Biak – Nabire – Manokwari – Sorong – Bintuni – Fakfak – Kaimana – Tual – Pomako – Agats – Bade – Merauke. 

		R-34 : Sorong – Bintuni – Babo – Kokas – Fakfak – Kaimana – Tual – Dobo – Pomako – Agats – Bade – Merauke. 

		Power in Merauke generated by diesel fuel. Grid connection is quite limited, only  concentrated in uptown area.



		Total population of 174,710 inhabitants (BPS Merauke, 2006). 

		Population density of 4 capita/km2 in Merauke area.

		Population in productive age (15 – 54 years) amounted to 102,900 people while non productive age (0-14 and above 55) amounted to 81,045 people.

		Most people in Merauke area have elementary and intermediate education level. 

		The minimum wage is Rp 1 million/month (950 US$/month). 



Socio-Economic

Infrastructure
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Climatic Data

	Average Monthly Climatic Data of Merauke

Year: 1997

Coordinate: 08o 31’ 05’’ S 140o 25’ 04’’ E

Elevation: 3 M

Source: Mopah Station, Merauke

		Month		Rainfall
(mm)		Air Pressure		Temperatures		Humidity
(%)		Sun Radiation
(hr)		Wind Speed (knots)		 

		Min (oC)		Avrg (oC)		Max (oC)		 

		January		340.6		8.0		23.6		26.9		30.5		84		48.2		9

		February		361.3		5.7		23.8		26.8		30.8		84		58.5		10

		March		197.7		8.0		23.9		28.6		31.4		79		51.5		15

		April		43.2		10.5		22.3		26.8		31.9		76		60.0		15

		May		77.8		10.5		21.6		26.0		31.2		78		157.0		10

		June		4.6		12.4		20.4		25.2		30.5		78		58.2		12

		July		8.4		11.5		20.1		25.6		30.1		78		134.0		15

		August		13.5		19.0		24.3		30.6		72		25.6		20

		September		12.9		19.6		25.4		31.4		73		277.0		22

		October		11.5		20.3		26.4		32.0		72		26.7		21

		November		10.3		22.3		27.5		33.0		73		24.3		20

		December		59.1		8.3		24.6		29.2		33.6		75		198.0		22































































*











Climatic Data

	Average Monthly Climatic Data of Merauke

Year: 1998

Coordinate: 08o 31’ 05’’ S 140o 25’ 04’’ E

Elevation: 3 M

Source: Mopah Station, Merauke

		Month		Rainfall
(mm)		Air Pressure		Temperatures		Humidity
(%)		Sun Radiation
(hr)		Wind Speed (knots)		 

		Min (oC)		Avrg (oC)		Max (oC)		 

		January		178.3		8.2		24.3		29.1		33.5		75		233		22

		February		329.2		9.7		24.4		27.9		32.0		84		141.4		17

		March		417		9.3		24.3		27.2		31.5		81		169		18

		April		151.4		9.5		24.7		28.1		32.5		86		158		10

		May		35.1		9.2		24.3		27.7		31.9		82		137		11

		June		37		9.6		24.2		26.6		30.7		83		120		12

		July		8		9.9		22.7		25.0		30.6		81		153		13

		August		64.3		10.2		22.8		26.2		30.4		79		206		14

		September		44.4		9.5		22.8		26.9		31.9		78		245		15

		October		135.8		8.1		23.8		27.7		32.5		80		213		12

		November		417.6		6.8		23.9		27.6		31.9		83		189		11

		December		309.5		6.5		23.9		27.3		32.4		94		117		10
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Climatic Data

	Average Monthly Climatic Data of Merauke

Year: 1999

Coordinate: 08o 31’ 05’’ S 140o 25’ 04’’ E

Elevation: 3 M

Source: Mopah Station, Merauke

		Month		Rainfall
(mm)		Air Pressure		Temperatures		Humidity
(%)		Sun Radiation
(hr)		Wind Speed (knots)		 

		Min (oC)		Avrg (oC)		Max (oC)		 

		January		291.8		05.2		24.4		27.5		21.4		84		157.0		11

		February		387.7		06.3		23.7		26.7		30.6		85		126.0		12

		March		264		05.7		24.3		27.1		31.0		87		117.0		8

		April		475.1		06.0		24.0		27.5		31.2		86		102.0		8

		May		127.7		09.1		23.7		26.4		30.7		82		199.0		13

		June		197.9		09.9		23.0		25.9		29.8		84		195.0		12

		July		18.4		10.2		21.9		25.1		29.4		81		184.0		12

		August		18.2		11.6		20.9		24.8		29.5		79		195.0		14

		September		10.7		21.5		28.1		31.5		75		249.0		16

		October		18.1		08.4		23.2		27.2		32.1		78		213.0		16

		November		234.9		07.1		23.7		27.1		31.6		82		179.0		10

		December		205.4		06.5		23.7		27.2		31.4		83		174.0		9
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Climatic Data

	Average Monthly Climatic Data of Merauke

Year: 2000

Coordinate: 08o 31’ 05’’ S 140o 25’ 04’’ E

Elevation: 3 M

Source: Mopah Station, Merauke

		Month		Rainfall
(mm)		Air Pressure		Temperatures		Humidity
(%)		Sun Radiation
(hr)		Wind Speed (knots)		 

		Min (oC)		Avrg (oC)		Max (oC)		 

		January		309.8		06.4		24.1		27.0		30.9		84		133.9		9

		February		110.2		06.8		24.5		27.2		30.6		86		85.5		10

		March		146.9		07.3		24.6		27.0		31.1		87		148.4		10

		April		321.2		07.1		24.4		27.2		31.2		86		133.0		9

		May		247.7		08.6		23.8		26.5		30.4		86		155.0		11

		June		42.1		09.7		23.3		25.3		28.2		82		111.7		13

		July		12.0		10.8		21.5		24.5		28.3		81		136.8		13

		August		3.8		10.0		21.5		25.0		29.2		80		160.0		20

		September		2.4		10.3		21.7		26.2		31.5		76		217.5		20

		October		165.9		08.7		23.7		28.4		31.7		80		160.0		18

		November		98.2		06.0		24.2		28.0		32.4		80		195.0		9

		December		244.0		05.7		24.3		27.6		32.2		83		133.0		10
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Climatic Data

	Average Monthly Climatic Data of Merauke

Year: 2001

Coordinate: 08o 31’ 05’’ S 140o 25’ 04’’ E

Elevation: 3 M

Source: Mopah Station, Merauke

		Month		Rainfall
(mm)		Air Pressure		Temperatures		Humidity
(%)		Sun Radiation
(hr)		Wind Speed (knots)		 

		Min (oC)		Avrg (oC)		Max (oC)		 

		January		340.1		06.7		21.1		27.3		30.8		82		137.2		8

		February		163.4		04.5		24.1		27.0		31.1		84		84.9		15

		March		346.6		07.5		24.3		27.4		31.1		84		170.0		8

		April		342.8		07.6		24.4		27.1		31.0		86		110.5		15

		May		85.5		10.0		23.0		26.3		30.3		79		200.0		7

		June		15.8		09.1		23.0		26.0		29.7		80		129.0		5

		July		1.0		11.1		21.6		25.1		29.9		77		163.0		12

		August		4.9		10.9		21.1		25.9		29.7		76		204.5		13

		September		14.9		09.9		21.7		26.6		31.6		74		210.4		16

		October		41.4		41.4		23.4		27.4		32.5		75		248.0		17

		November		387.5		387.5		24.3		27.5		31.7		83		6

		December		193.4		193.4		24.3		27.6		31.3		81		97.0		12
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Climatic Data

	Average Monthly Climatic Data of Merauke

Year: 2002

Coordinate: 08o 31’ 05’’ S 140o 25’ 04’’ E

Elevation: 3 M

Source: Mopah Station, Merauke

		Month		Rainfall
(mm)		Air Pressure		Temperatures		Humidity
(%)		Sun Radiation
(hr)		Wind Speed (knots)		 

		Min (oC)		Avrg (oC)		Max (oC)		 

		January		205.2		07.1		21.6		27.8		31.7		82		188.9		11

		February		323.9		07.9		24.2		27.3		31.2		83		91.4		12

		March		241.5		07.8		24.2		27.3		30.9		82		172.0		8

		April		246.6		08.1		24.0		27.1		31.1		84		164.2		9

		May		19.9		09.9		23.1		26.6		30.8		80		192.0		10

		June		48.8		09.9		23.1		26.2		30.0		80		126.0		12

		July		10.2		12.4		21.4		25.0		29..5		78		167.6		13

		August		5.1		11.5		21.3		25.0		29.7		75		218.8		15

		September		77.1		11.5		21.3		25.7		31.1		75		231.0		15

		October		1.8		09.6		22.0		26.7		31.7		73		274.0		15

		November		41.1		08.5		23.9		28.1		33.0		73		249.0		17

		December		118		08.5		24.6		28.4		32.7		77		202.5		10
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Climatic Data

	Average Monthly Climatic Data of Merauke

Year: 2003

Coordinate: 08o 31’ 05’’ S 140o 25’ 04’’ E

Elevation: 3 M

Source: Mopah Station, Merauke

		Month		Rainfall
(mm)		Air Pressure		Temperatures		Humidity
(%)		Sun Radiation
(hr)		Wind Speed (knots)		 

		Min (oC)		Avrg (oC)		Max (oC)		 

		January		167.1		07.9		24.3		32.0		32.0		81		137.6		9

		February		466.0		07.4		24.6		30.9		30.9		82		95.6		10

		March		443.7		08.2		24.6		31.0		31.0		82		131.8		10

		April		76.6		08.6		24.3		31.4		31.4		81		189.1		9

		May		67.5		09.2		24.0		31.2		31.2		79		193.0		11

		June		16.7		10.6		22.9		30.2		30.2		80		205.4		12

		July		42.2		09.9		22.4		29.2		29.2		80		129.1		14

		August		11.5		11.3		21.6		29.8		29.8		76		161.0		8

		September		9.7		10.7		22.0		31.0		31.0		75		198.9		17

		October		47.2		09.1		22.1		32.0		32.0		75		126.0		10

		November		33.3		08.1		23.6		32.5		32.5		75		238.0		6

		December		186.3		06.8		24.9		32.5		32.5		79		13.8		11
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Climatic Data

	Average Monthly Climatic Data of Merauke

Year: 2004

Coordinate: 08o 31’ 05’’ S 140o 25’ 04’’ E

Elevation: 3 M

Source: Mopah Station, Merauke

		Month		Rainfall
(mm)		Air Pressure		Temperatures		Humidity
(%)		Sun Radiation
(hr)		Wind Speed (knots)		 

		Min (oC)		Avrg (oC)		Max (oC)		 

		January		294.8		07.5		24.6		27.2		31.7		82		163.6		9

		February		245.9		07.1		23.7		26.9		30.7		84		104.5		12

		March		300.4		06.8		24.5		27.4		31.1		84		123.1		12

		April		113.2		08.6		23.5		27.5		30.8		80		207.0		8

		May		271.9		08.5		24.6		27.2		31.0		82		127.7		5

		June		13.1		11.7		22.1		25.3		29.3		78		130.7		5

		July		22.8		11.3		21.1		24.7		28.9		76		207.8		7

		August		0		11.3		19.6		24.4		29.6		73		228.9		6

		September		0		11.2		21.8		26.0		30.8		73		196.0		9

		October		90		09.7		22.5		26.7		31.6		75		267.0		10

		November		2.7		08.1		23.9		27.9		32.5		73		233.0		11

		December		165.7		07.4		24.5		28.4		32.9		76		203.0		5
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Climatic Data

	Average Monthly Climatic Data of Merauke

Year: 2005

Coordinate: 08o 31’ 05’’ S 140o 25’ 04’’ E

Elevation: 3 M

Source: Mopah Station, Merauke

		Month		Rainfall
(mm)		Air Pressure		Temperatures		Humidity
(%)		Sun Radiation
(hr)		Wind Speed (knots)		 

		Min (oC)		Avrg (oC)		Max (oC)		 

		January		497.8		06.8		24.5		27.6		31.3		80		139.3		15

		February		215.1		08.6		24.7		27.6		31.4		82		169.0		9

		March		503.6		08.4		24.5		27.5		31.3		82		165.0		14

		April		263.8		09.2		24.0		27.0		31.0		82		141.0		9

		May		37.8		10.2		23.5		26.5		30.2		77		155.0		11

		June		39.3		09.8		23.1		26.4		30.5		80		182.0		9

		July		82.4		10.7		22.5		25.6		29.5		80		153.0		11

		August		13.2		11.8		21.7		25.4		30.2		75		203.0		13

		September		3.4		10.6		21.9		26.0		31.0		74		210.0		15

		October		15.9		08.8		23.7		27.7		32.3		74		210.0		14

		November		48.7		07.3		24.1		28.1		32.8		75		206.0		11

		December		244.2		06.9		24.6		27.8		31.8		81		174.0		9
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Climatic Data

	Average Monthly Climatic Data of Merauke

Year: 2006

Coordinate: 08o 31’ 05’’ S 140o 25’ 04’’ E

Elevation: 3 M

Source: Mopah Station, Merauke

		Month		Rainfall
(mm)		Air Pressure		Temperatures		Humidity
(%)		Sun Radiation
(hr)		Wind Speed (knots)		 

		Min (oC)		Avrg (oC)		Max (oC)		 

		January		563.4		06.0		24.5		27.4		31.3		83		126.0		5

		February		439.3		07.1		24.8		27.6		31.2		83		140.0		12

		March		447.5		06.8		24.5		27.4		31.1		84		123.1		12

		April		662.7		08.6		23.5		27.5		30.8		80		207.0		8

		May		222.3		08.5		24.6		27.2		31.0		82		127.7		5

		June		199.6		11.7		22.1		25.3		29.3		78		130.7		5

		July		126.9		11.6		22.3		25.1		28.8		81		140.0		7

		August		1.9		12.3		20.6		24.5		28.9		76		181.0		7

		September		13.6		11.4		22.1		25.5		29.8		76		191.0		7

		October		1.6		11.3		21.7		26.3		31.5		72		270.0		8

		November		30.2		08.7		23.5		27.7		32.2		74		212.0		6

		December		23.0		07.7		24.6		28.6		33.4		75		174.0		6
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From: Audie Sciumbato

To: wir@tamu.edu

Subject: FS-5 Sterility Update

Date: Friday, October 16, 2009 1:58:21 PM
Dr. Rooney-

I just wanted to drop a quick line to give you an update on the sterility issue up here. They drug their
heels a little bit, but it looks like the company will be taking care of the producers' losses without the
need for litigation. The producers didn't get quite as much as they wanted, but it was still a fair
settlement. I'll be sure to let you know if that changes for some reason.

We appreciate all of your help and your willingness to sacrifice a day to come up here and meet with
us. Please let me know if there is ever anything we can do for you.

Sincerely,
Audie

Audie Sciumbato, PhD
Associate Attorney
Underwood Law Firm
P.O. Box 9158
Amarillo, Texas 79105
www.uwlaw.com
Phone: (806) 379-0326
Fax: (806) 379-0316

NOTICE: This communication may contain privileged or confidential information. If
you are not the intended recipient or have received it in error, please advise the
sender by reply email and immediately delete this email and any attachments
without reading, copying or disclosing the contents. If you are not the intended
recipient, any disclosure, copying, distribution or use of the contents is prohibited.
Your receipt of this communication is not intended to waive any applicable privilege.

CIRCULAR 230 NOTICE: To ensure compliance with requirements imposed by the
IRS, we inform you that any U.S. federal tax advice contained in this communication
(including any attachments) is not intended or written to be used, and cannot be
used, for the purpose of (i) avoiding penalties under the Internal Revenue Code or
(i) promoting, marketing or recommending to another party any transaction or
matter addressed herein.


mailto:Audie.Sciumbato@uwlaw.com
mailto:wlr@tamu.edu
blocked::http://www.uwlaw.com/

From: Seth C. Murray

To: David D Baltensperger

Cc: Tim Herrman; Bill Rooney

Subject: FT-NIRS

Date: Sunday, September 06, 2009 4:32:50 PM
Attachments: Texas AarilLife Funding Request4.docx

I hope you are having an enjoyable weekend,

Attached is a proposal for the FT-NIR that can be shared. | restructured it slightly for PUF but the two
references do put it over the official two page limit and thus can be deleted if desired. | do have slight
concerns on the timeline for PUF and would appreciate any guidance you can give.

From my perspective, even though we have $10k for a vacuum planter from TXCorn Producers, FT-NIRS
equipment could add far more value and increase outside funding chances more than the vacuum
planter ever will. I think | and others would currently rank the interest and need for this FT-NIRS
equipment above the vacuum planter but | would be open to discuss this further. I also talked with Dr.
Smith about a cotton vacuum planter very briefly and there could be a possibility these two planter
requests could be combined.

Thanks,

Seth

Seth C. Murray

Assistant Professor

Dept. Soil and Crop Sciences
TAMU MS 2474

College Station, TX 77843
Office (979) 845-3469

Cell (979) 595-5176

http://maizeandgenetics.tamu.edu/


mailto:sethmurray@neo.tamu.edu
mailto:dbaltensperger@ag.tamu.edu
mailto:therrman@tamu.edu
mailto:wlr@tamu.edu
http://maizeandgenetics.tamu.edu/







FT-NIR for High-Throughput Crop and Soil Composition Phenotyping



Team Requesting: Seth Murray1, Bill Rooney1, Timothy Herrman1,2, Joseph Awika1, Youjun Deng1, Tom Isakeit3, Russell Jessup1,  Mike Kolomiets3, Tony Provin1, Christine Morgan1, Lloyd Rooney1 

1. Department of Soil and Crop Sciences. 2. Office of the Texas State Chemist. 3. Plant Pathology



I.  INTRODUCTION:

a) Background:  Near-infrared spectroscopy (NIRS) accurately measures samples for the absorption and/or transmission of light using the near- to mid- infrared electromagnetic spectrum. Based on the resulting absorption and/or transmission spectrum it is possible to determine the composition of the sample. However, by further including known component values obtained through wet-chemistry (e.g. starch, oil, aflatoxin, minerals, etc.) it is possible to predict the composition of unknown samples to a high degree of accuracy. This greatly reduces the cost and increases the speed of composition analysis. Scanning monochrometer (SM-NIRS) instruments (such as the FOSS Feed and Forage Analyzer) have been a mainstay of composition analysis in forage, small grains, corn, and service labs for the last 10years. However a new generation of faster, more sensitive, flexible, and rugged machines have been developed for the pharmaceutical and chemical industries. These FT-NIRS (Fourier Transformed-Near Infrared Spectroscopy) machines have accomplished improvements by replace the moving monochromator of SM-NIRS machines with an interferometer, an integrating sphere and mathematical calculations. This hardware change reduced data noise, increased sensitivity, and allowed new accessories that can measure additional types of samples.

b) Specific examples of problems that will be addressed:  NIR spectroscopy is commonly used to predict starch, oil, protein of grains, and digestibility (NDF, ADF, ADL) of forages. These machines allow plant breeders to select superior food and feed cultivars, soil chemists to predict mineral composition, and animal producers to optimize feed and marketability. Recently, calibrations have been developed in sorghum, corn-stover and switchgrass for cellulose, hemi-cellulose and lignin allowing scientific prediction of superior genotypes for bioenergy production. As spectroscopy machines have become more accurate, calibrations for amino acids such as lysine and tryptophan, and trace minerals have been successfully developed. These components are desirable for food and feed nutrition which can add value to raw agricultural products and enhance sales. Most exciting are recent reports on successful calibration of mycotoxins such as aflatoxin on corn (Fernández-Ibañeza, 2008) and fusarium on wheat (Wegulo and Dowell, 2008). This provides a potential opportunity to identify food/feedborne hazards quickly and inexpensively. However, in most published cases, only a few genotypes and one environment were used so more research is needed to for applicability to Texas. In theory, nearly any constituent of a sample should be able to be quantitatively determined using this technology, given an appropriate instrument, calibration, and concentration. 

c) Vision: Like most technological advances, pharmaceutical and chemical companies were the first to drive innovation and move to FT- over the standard SC-NIRS and IR platforms. This was due to the increased speed, sensitivity, flexibility and ruggedness in quantitatively analyzing samples. There are at least five major reasons why investment in this technology will complement what is currently available on campus: 1) An FT-NIR will increase the types of samples able to be analyzed such as liquids (e.g. water and stem sugar), single seeds (e.g. variance in toxin contamination, selection for composition), and fiber-optic probes for bioreactors (e.g. process control); 2) An FT-NIRS will allow us to better leverage investments in wet-chemistry analysis and to develop calibrations across multiple platforms (SC-NIRS & FT-NIRS). This would allow increased collaboration with entities within and outside of Texas and make us more competitive for multi-investigator and multi-disciplinary projects (e.g. NREL, NIH, FDA); 3) The increased speed and sensitivity may allow smaller constituents (Apergillus flavus/ aflatoxin, food-born pathogens, trace metals, etc.) to be calibrated and predicted; 4) A change from SC-NIRS to FT-NIRS platforms is eventually inevitable, Texas AgriLife Research and Extension can become early leaders in this technology; 5) Teaching with this equipment will allow our students to be familiar with cutting edge technology used in industry.

d) Inventory of similar equipment within Texas AgriLife: A Foss XDS Feed and Forage analyzer (SC-NIRS) was purchased by Dr. Rooney (SCS) in 2008 using money from Ceres. While this model was important to share calibrations with collaborators at Ceres this machine lacks flexibility to screen liquids, single seeds, or use transmission NIRS which are primary reasons that Murray and Rooney are proposing this investment. Two Unity machines (SC-NIRS) were purchased by Dr. El-Hout (Weslaco Experiment Station) and Dr. Provin (Soil and Forage Lab) in 2009. These NIRS machines provide platforms for collaboration opportunities as they are common among other agricultural researchers and forage labs across the US and World. Again, these machines lack flexibility to screen liquids, single seeds, or use transmission NIRS. An FT-IR (used for low throughput mineral classifications, and primarily using wavelengths 2500 to 25000 nm not useful for agricultural samples), was purchased by Dr. Deng (SCS) in 2009. An FT-NIRS could provide opportunities for throughput increase in identifying soil samples. A Thermo FT-NIRS was purchased by Dr. Burow (Lubbock Experiment Station) but is too far for on-campus faculty to practically access.

e) Motivation for off-cycle request:  We are requesting out of cycle so that wet-chemistry data on aflatoxin contamination of grain, soon to be collected, can be leveraged for developing FT-NIRS calibrations. Under two of Dr. Murray’s currently funded projects (Texas Corn Producers Board and a USDA special cooperative agreement) corn was inoculated with Aspergillus flavus in an effort to identify resistant genotypes and map quantitative trait loci (genes) that can reduce aflatoxin accumulation. Because of the immense amount of work (~.5hr/ sample) and cost (>$10/ sample for supplies) to quantify these samples through Aflatest® wet-chemistry, we will have a valuable resource from which to develop calibrations this year. These wet-chemistry analyses are part of a graduate students thesis and cannot be prolonged.



II. DESCRIPTION OF SPECIFIC FT-NIR REQUEST: 

We are requesting a Thermo Antaris FT-NIR which will allow solids, powders, liquids, and single seeds to be able to be analyzed in both reflectance and transmission spectroscopy. Two other manufacturers; Bruker and Perkin-Elmer are comparable in prices and all important features but have less users among our US collaborators. Therefore official bids could result in one of the other vendors being selected. 



III. BUDGET  (Table 1):

Matching funds

Murray, Rooney, and Herrman will provide the base funds for the equipment purchase, we are requesting $44,000, from Texas AgriLife Research in matching funds for the purchase.

Infrastructure The machine will be primarily housed within the AgriGenomics labs as it best represents a phenotyping complement to the genotyping that will be performed there. The Office of The Texas State Chemist will be able to easily move this equipment to their facilities for increased security and safety from biological threats. The light source is the only consumable on this machine which costs ~$500/ 1-2 years depending on use. Because of the ruggedness and simplicity of the equipment, undergraduate students, graduate students, post-docs, staff and faculty could all easily operate it. This could be done for both routine collection of sample spectra and outputting of composition values. Development of calibrations can be conducted by trained students. This machine is powerful and the possibility for much more advanced basic analysis also exists. Finally, because of the simplicity, no service contract is required. Thus we expect no recurring costs, except wet-chemistry for calibration development and maintenance, from this purchase.

		TABLE 1. Budget for FT-NIR

		

		



		Budget Item- Description

		

		Cost



		1. Base Machine:Thermo Antaris

Includes reflectance and transmission for powder, solid, grain samples; liquids vials.

		

		$60,000



		2. Tablet autosampler adapter (single seed & transmission analysis)

		

		$20,000



		3. Fiber optic probe for larger bulk samples

		

		$8,500



		TOTAL This Request

		

		$88,500



		Less Matching

A. Murray (Quantitative Genetics and Corn Breeding)

B. Rooney (Sorghum Breeding)

C. Herrman (Office of the Texas State Chemist)

		

($30,000)

($8,000)

($6,500)

		- $44,500



		TOTAL Texas AgriLife Request

		

		$44,000











References:

Fernández-Ibañeza, et al. 2008. Application of near infrared spectroscopy for rapid detection of aflatoxin B1 in maize and barley as analytical quality assessment. Food Chemistry 113: 629-634.

Wegulo, S.N., Dowell, F.E. 2008. Near-infrared versus visual sorting of Fusarium-damaged kernels in winter wheat. Canadian Journal of Plant Science. 88: 1087-1089.
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From: Rene Clara

To: Bill Rooney; Joan Frederick

Subject: Fund for CENTA and for me.

Date: Monday, October 26, 2009 2:37:58 PM

Attachments: Proyvectos CENTA finalmente aprobados 2009-2010.doc

Dear Dr. Bill and Joan,
| don’t know if INTSORMIL has interest to do alliance with SICTA in Central América

| am reminding to you that CENTA will need the mailing of the second part of the approved
funds, since the first funds are becoming exhausted and the projects have 50 % of

execution. Attached | send to you the budget approved to CENTA and in red color the part
that is missing for sending.

| also need send to me my regional budget, since | have been operating in the region with my
money.

Regards,

René Clarda V.
INTSORMIL
Host Regional Coordinator

CENTA, Apdo. Postal 885,

San Salvador, El Salvador, C.A.

Tel. (503) 2302 0239 - (503) 7815 2238 cel.
Fax: (503) 2302 0239

E-mail: reneclara@yahoo.com

iObtén la mejor experiencia en la web!
Descarga gratis el nuevo Internet Explorer 8
http://downloads.yahoo.com/ieak8/?I=el


mailto:reneclara@yahoo.com
mailto:wlr@tamu.edu
mailto:jfrederi@unlnotes.unl.edu

PLAN DE TRABAJO DE LA INVESTIGACION Y TRANSFERENCIA DE TECNOLOGIA DE SORGO DEL PROYECTO-CENTA INTSORMIL 2009-2010

		NOMBRE PROYECTO

		LOCALIDAD

		OBJETIVO PRINCIPAL

		OBJETIVOS ESPECIFICOS

		DIRIGENTES

		INSTITUCIONES COOPERANTES

		PRESUPUESTO APROBADO

		ANTICIPO  ENVIADO

		FONDOS PENDIENTES



		Incorporación de genes bmr (vena central café) y Bb-1Bb-2 (taninos) a variedades comerciales de sorgo (Sorghum bicolor L. Moench.), 2009.




		San Andrés

		Mejorar calidad de forraje y grano aumentando su digestibilidad en nuevas variedades.

		►Obtener  segregantes, con  vena central café (BMR), que posean en su genotipo similitud al padre recurrente,(variedades comerciales)


►Evaluar las generaciones F3, de los cruces realizados entre sorgo BMR y sorgos con taninos.


►Continuar el proceso de selección geanologica en F6.

		Salvador Zeledón


René Clará V.

		CENTA y PROLECHE

		3,500.00

		2,000.00

		1,500.00



		Desarrollo de variedades e híbridos de sorgo (Sorghum bicolor L. Moench.), 2009.




		Santa Cruz Porrillo

		Mejorar la producción y productividad del cultivo de sorgo, mediante la generación e identificación  de  variedades  e híbridos de sorgo

		►Generar  variedades de sorgo mediante la evaluación de  F1 obtenida de sorgos criollos por sorgos mejorados, para el sistema de asocio con maíz.


►Identificar híbridos de sorgo de alto potencial de producción, mediante la evaluación de sorgos híbridos del PCCMCA.




		Salvador Zeledón


René Clará V.

		CENTA

		3,500.00

		1,500.00

		2,000.00



		EVALUACION DE LA CALIDAD Y CONTENIDO NUTRICIONAL DE  HARINAS NIXTAMALIZADAS DE MAIZ-SORGO PARA LA ELABORACION DE TORTILLAS Y TORTILLA CHIP



		Laboratorio

		Evaluar la calidad y el contenido nutricional de masa y mezclas de masa nixtamalizadas de maíz-sorgo para la elaboración de tortillas y tortilla chips.




		►Evaluar la calidad de mezclas 50% maíz-50% sorgo y 75% sorgo- 25% maíz para la elaboración de tortillas, y tortilla chip.


►Evaluar la calidad de masa fresca nixtamalizado de maíz y sorgo en cuanto a remoción de pericarpio, tamaño de partícula, color de masa, solido soluble en caldo.


►Evaluar el contenido nutricional de los productos elaborados con mezclas maíz-sorgo.


►Análisis de costos de las mezclas maíz-sorgo para productos nixtamalizados.




		VILMA RUTH CALDERON DE ZACATARES

		CENTA

		1,000.00

		400.00

		600.00



		Evaluacion de la eficiencia comparativa de la molienda de sorgo y calidad de harina, utilizando molino de nixtamal y molino Omega VI.




		Laboratorio

		►Evaluar la eficiencia del molino Omega VI  y molino de nixtamal para la molienda de sorgo y la calidad de la harina. 


►Recomendar el equipo más factible para la molienda de sorgo  a las personas  interesados (pequeña industria, productores de sorgo y otros interesados)




		►Establecer el uso óptimo del molino nixtamal con sorgo.


►Compararlo con el molino Omega VI en condiciones iguales.


►Analizar las ventajas y desventajas comparativas de ambos mollinos para la molienda de grano de sorgo




		Kris Duville  

Lic. Vilma Ruth Calderón de Zacatares




		CENTA

		1,500.00

		500.00

		1,000.00



		VALIDACION DEL MOLINO OMEGA VI PARA LA PRODUCCIÓN Y USO DE HARINA DE SORGO

		Laboratorio




		Validar el Molino (Omega VI) para la elaboración  y producción de harina  de sorgo




		►Demostrar a productores de sorgo, procesadores e industriales el uso de la maquina para posible reproducción y adopción 


►Capacitar mediante talleres teóricos prácticos  a personal de industrias de alimentos y otros interesados en la producción y uso de la harina de sorgo.\




		VILMA RUTH CALDERON DE ZACATARES, 

KRIS DUVILLE, LILY LOPEZ

		CENTA

		3,000.00

		1,000.00

		2,000.00



		 “TRANSFERENCIADE SEMILLA MEJORADA   DE   SORGO   A    PEQUEÑOS AGRICULTORES DE EL  SALVADOR”




		Nivel Nacional

		Transferir las variedades mejoradas de sorgo a los pequeños agricultores para mejorar sus niveles de rendimiento y rentabilidad.




		Transferir las variedades mejoradas de sorgo a los pequeños agricultores para mejorar sus niveles de rendimiento y rentabilidad.




		Miguel Ángel Martínez


José Alfredo Alarcón

		CENTA, CARE CARITAS

		6,000.00

		3,850.00

		2,150.00



		ADMINISTRACION

		Nacional

		Control y seguimiento administrativo de todos los proyectos

		- Asegurar buenos resultados en cada proyecto.


- Supervisión técnica y control administrativo de cada proyecto.


- Coordinación de actividades a fin de fortalecer el apoyo del INTSORMIL.

		- René Clará


- Administración CENTA.

		CENTA-INTSORMIL

		4,000.00

		2,000.00

		2,000.00



		TOTAL

		

		

		

		

		

		22,500.00

		11,250.00

		11,250.00









.
1 | | 11
| | | | | | =
| I ;_
| U |
:#j &' | .
I || mlinREEN
] =W'Hj N
]
NI
|
1 []
HER
|
|| |




]
il (4l

]

@@Q@ﬁﬁaﬁgﬁ

i




—]

—




| Tl

|




From: Bill Rooney

To: "Robert M. Harris"

Cc: "McCutchen, Bill"; "Lloyd Rooney"; "David Baltensperger”
Subject: funding opportunity

Date: Wednesday, August 26, 2009 6:06:00 PM

Attachments: CPRIT RFP.pdf

Bob:

When we finished our discussions in June, we indicated that we were waiting on some health
opportunities to develop. One specifically mentioned by Dr. Bill McCutchen was a cancer research
funding opportunity. Well, that funding opportunity is now been published and I'm attaching the file for
your information.

We are reading the request and assessing the potential viability of submitting a sorghum-focused
proposal. If we do so, we will be looking for corporate involvement. We wanted to make you aware
and give you a chance to consider the opportunity. I'm sure there is more to inform you of, but it might
be easier to discuss the details in a phone call.

regards,

bill

Dr. William L. Rooney

Professor, Sorghum Breeding and Genetics
Chair, Plant Release Committee

Texas A&M University

College Station, Texas 77843-2474

979 845 2151


mailto:wlr@tamu.edu
mailto:rharris@nj.rr.com
mailto:bmccutchen@tamu.edu
mailto:lrooney@tamu.edu
mailto:DBaltensperger@ag.tamu.edu

CANCER PREVENTION AND

RESEARCH INSTITUTE OF TEXAS

REQUEST FOR

APPLICATIONS
RFA R-10-11

Individual Investigator
Research Awards

2009-2010

CPRIT RFAR-10-11 Individual Investigator Research Awards






1. ABOUT CPRIT

The State of Texas has established the Cancer Prevention and Research Institute of Texas
(CPRIT); CPRIT may issue $3 billion in general obligation bonds over 10 years to fund grants for

cancer research and prevention.

CPRIT is charged by the Texas Legislature to:

e C(Create and expedite innovation in the area of cancer research, thereby enhancing the
potential for a medical or scientific breakthrough in the prevention of cancer and cures for
cancer;

e Attract, create, or expand research capabilities of public or private institutions of higher
education and other public or private entities that will promote a substantial increase in
cancer research and in the creation of high-quality new jobs in this State; and

e Continue to develop and implement the Texas Cancer Plan by promoting the development
and coordination of effective and efficient statewide public and private policies, programs,
and services related to cancer and by encouraging cooperative, comprehensive, and
complementary planning among the public, private, and volunteer sectors involved in

cancer prevention, detection, treatment, and research.

2. EXECUTIVE SUMMARY

CPRIT will foster cancer research in Texas by providing financial support for a wide variety of
projects relevant to cancer research. This RFA solicits applications for innovative research
projects addressing critically important questions that will significantly advance knowledge of
the causes, prevention, and/or treatment of cancer. CPRIT encourages applications that seek to
apply or develop state-of-the-art technologies, tools, and/or resources for cancer research,
including those with potential commercialization opportunities. CPRIT expects outcomes of
supported activities to directly and indirectly benefit subsequent cancer research efforts, cancer
public health policy, or the continuum of cancer care—from prevention to treatment and cure.
To fulfill this vision, applications may address any topic or issue related to cancer biology,

causation, prevention, detection or screening, treatment, or cure.





3. MECHANISM OF SUPPORT

The goal of awards made in response to this RFA is to fund exceptionally innovative research
projects with great potential impact that are directed by a single investigator. This award allows
experienced cancer researchers the opportunity to explore new methods and approaches for
investigating a question of importance that has been inadequately addressed or for which there
may be an absence of an established paradigm or technical framework. Applicants need not be
trained specifically in cancer research. However, successful applicants should be working in a
research environment capable of supporting potentially high-impact studies. Access to a clinical

environment and interaction with translational cancer physician-scientists are highly desirable.

4. RESEARCH OBIJECTIVES

Areas of interest include laboratory research, translational studies, and/or clinical investigations.
In that cancers arise from a large number of derangements of basic molecular and cellular
functions and in turn cause many alterations in basic biological processes, almost any aspect of
biology may be relevant to cancer research, more or less directly. The degree of relevance to
cancer research will be an important criterion for evaluation of projects for funding by CPRIT.
For example, are alterations in the process in question primarily responsible for oncogenesis or
secondary manifestations of malignant transformation? Will understanding the process or
interfering with it offer selective and useful insight into prevention, diagnosis, or treatment of
cancer? Successful applicants for funding from CPRIT will have addressed these questions

satisfactorily.

5. FUNDING INFORMATION

Applicants may request a maximum of $1,000,000 in total costs per year for up to 4 years. Funds
may be used for salary and fringe benefits, research supplies, equipment, clinical costs, and
travel to scientific/technical meetings or collaborating institutions. Requests for funds to

support construction and/or renovation will not be approved under this funding mechanism.





6. KEY DATES

RFA release August 21, 2009

Online application opens September 15, 2009, 7 a.m. Central Time
Application due October 8, 2009, 3 p.m. Central Time
Application review December 2009/January 2010

Award notification January/February 2010

Anticipated start date February/March 2010

7. ELIGIBILITY

The applicant must be a Texas-based entity, including a public or private institution of higher
education, academic health institution, university, government organization,
nongovernmental organization, other public or private company, or an individual residing in
Texas.

The investigator must have a doctoral degree, including M.D., Ph.D., D.D.S., D.M.D., Dr.P.H,,
D.O., D.V.M,, or equivalent, and must reside in Texas during the time the research that is the
subject of the grant is conducted.

Collaborations are permitted and encouraged, and collaborators may or may not reside in
Texas. However, collaborators who do not reside in Texas are not eligible to receive CPRIT
funds. Subcontracting and collaborating organizations may include public, not-for-profit,
and for-profit entities. Such entities may be located outside of the State of Texas, but non—
Texas-based organizations are not eligible to receive CPRIT funds.

An investigator may submit only one application under this RFA during this funding cycle.
CPRIT grants will be awarded by contract to successful applicants. Certain contractual
requirements are mandated by Texas law or by administrative rules. Although the applicant
need not demonstrate the ability to comply with these contractual requirements at the time
the application is submitted, applicants should make themselves aware of these standards
before submitting a grant application. Significant issues addressed by the CPRIT contract are
listed in Sections 10 and 11. All statutory provisions and relevant administrative rules can be

found at www.cprit.state.tx.us.





8. APPLICATION REVIEW
8.1. Outline

To ensure the timely review of only the most innovative and cutting-edge research with the
greatest potential for advancement of cancer research, all eligible applications will be initially
evaluated for scientific merit and impact based on the introductory material presented in the
application (see Sections 9.3.2 and 9.3.3). Applications that do not sufficiently capture the
reviewers’ interest at this stage will not be considered for further review. The applicant will be

notified of such a decision when it is made.

Applications that meet the requirements of the initial evaluation will be reviewed using a two-
stage process: (1) Peer review, and (2) Programmatic review. In the first stage, applications will
be evaluated by an independent scientific merit review panel using the criteria listed below. In
the second stage, applications judged to be most meritorious by review panels will be evaluated
and recommended for funding by the CPRIT Scientific Review Council based on comparisons
with applications from all of the merit review panels and programmatic priorities. Each stage of
application review is conducted completely confidentially, and all panel members are required
to sign nondisclosure statements regarding the contents of the applications. All panel members
will be non-Texas residents and operate under strict conflict of interest prohibitions. Under no
circumstances should institutional personnel and/or individual applicants initiate contact with
any member involved in the peer review process (with the exception of members of the CPRIT
Scientific Review Office) regarding the status or substance of the application. Violations of this

prohibition will result in the administrative withdrawal of the application.

8.2. Review Criteria

Peer review of applications will be based on primary scored criteria and secondary unscored
criteria, listed below. Review panels will evaluate and score each primary criterion and
subsequently assign a global score that reflects an overall assessment of the application. The
overall assessment will not be an average of the scores of individual criteria but will reflect the

reviewers’ overall impression of the application.





8.3.  Primary Criteria

Primary criteria will evaluate the scientific merit of the proposed work contained in the
application. Concerns with any of these criteria potentially indicate a major flaw in the
significance and/or design of the proposed study.

Relevance: The degree of relevance to cancer research will be an important criterion for
evaluation of projects for CPRIT support. See Section 4, above.

Responsiveness to RFA: Is the application clearly responsive to the RFA? What is the innovative
potential of the project? Does the applicant propose new paradigms or challenge existing ones?
Does the project develop state-of-the-art technologies, methods, tools, or resources for cancer
research or address important under- or unexplored areas? If the research project is successful,
will it lead to truly substantial advances in the field rather than add modest increments of
insight? Projects that modestly extend current lines of research will not be considered for this
award.

Research Plan: Is the proposed work presented as a self-contained research project? Does the
proposed research have a clearly defined hypothesis or goal that is supported by sufficient
preliminary data and/or scientific rationale? Are the methods appropriate, and are potential
experimental obstacles and unexpected results discussed?

Applicant Investigator: Does the applicant demonstrate the required creativity, expertise,

experience, and accomplishments to make a significant contribution to cancer research?

8.4. Secondary Criteria

Secondary criteria contribute to the global score assigned to the application. Concerns with
these criteria potentially question the feasibility of the proposed research.

Research Environment: Does the research team have the needed expertise, facilities, and
resources to accomplish all aspects of the proposed research? Are the levels of effort of the key
personnel appropriate? Is there evidence of institutional support of the research team and the
project?

Vertebrate Animals and/or Human Subjects: If vertebrate animals and/or human subjects are
included in the proposed research, have the appropriate guidelines relating to participation risk,
inclusion, and protection been addressed?

Budget: Is the budget appropriate for the proposed work?

Duration: Is the stated duration appropriate for the proposed work?





9. SUBMISSION GUIDELINES

9.1. Online Registration

Applications will be accepted beginning at 7 a.m. Central Time on September 15, 2009, and must
be submitted via the CPRIT Application Receipt System (www.CPRITGrants.org). Only

applications submitted at this portal will be considered eligible for evaluation. All applicants

must register a user name to start and submit an application.

9.2. Application Submission Deadline
All applications must be submitted by 3 p.m. Central Time on October 8, 2009.

9.3. Application Components

Applicants are advised to follow all instructions to ensure accurate and complete submission of
an online application.

9.3.1. Contact Information
Enter all required applicant and Application Signing Official (ASO) information along with the

application title.

9.3.2. Abstract (150 words)

Clearly explain the question or problem to be addressed and the approach to its answer or

solution.

9.3.3. Significance (150 words)

Clearly address how the proposed project, if successful, will have a major impact on the field of
cancer research or on the care of patients with cancer. Summarize how the proposed research

creates new paradigms or challenges existing ones.

Note: It is the applicant’s responsibility to capture CPRIT’s attention with the Abstract and

Significance Statement alone. At this stage of initial evaluation, applications that are judged to

offer only modest contributions to the field of cancer research will be excluded from further

peer review.





9.3.4. Research Plan (10 pages)

Background: Present the rationale behind the proposed project, emphasizing the pressing
problem in cancer research that will be addressed.

Hypothesis and Specific Aims: Concisely state the hypothesis and/or specific aims to be tested
or addressed by the research described in the application.

Research Strategy: Describe the experimental design, including methods, anticipated results,
potential problems or pitfalls, and alternative approaches. Preliminary data that support the
proposed hypothesis are encouraged but not required.

Human Studies: If human subjects or human biological samples will be used, provide a plan for
Institutional Review Board approval or exemption and for recruitment of subjects or acquisition
of samples that will meet the time constraints of this mechanism.

Timeline: Provide an outline of anticipated major milestones tracked in the proposed project.

9.3.5. Supplemental Documents

References: Provide a concise and relevant list of references cited for the application.

Budget and Justification: Provide a brief outline and justification of the budget for the entire
proposed period of support, including salaries and benefits, supplies, equipment, patient care
costs, animal care costs, other expenses, and indirect costs. Equipment having a useful life of
more than 1 year and an acquisition cost of $5,000 or more per unit must be specifically
approved by CPRIT. Applicants should be aware that Texas law limits the amount of indirect
costs that may be funded by CPRIT grants. Guidance regarding indirect cost recovery can be
found in the administrative rules proposed by CPRIT. The proposed rules and the statute can be
found at www.cprit.state.tx.us. Applications requesting over $4,000,000 (maximum of
$1,000,000 total costs each year) will be administratively withdrawn from consideration. The
annual salary (also referred to as direct salary or institutional base salary) that an individual may
receive under a CPRIT award for FY 2010 is $200,000; CPRIT FY 2010 is from September 1, 2009
through August 31, 2010. Salary does not include fringe benefits and/or facilities and
administrative (F&A) costs, also referred to as indirect costs. An individual's institutional base
salary is the annual compensation that the applicant organization pays for an individual's
appointment, whether that individual's time is spent on research, teaching, patient care, or
other activities. Base salary excludes any income that an individual may be permitted to earn

outside of the duties to the applicant organization.





Biographical Sketches: Applicants should provide a biographical sketch that describes their
education and training, professional experience, awards and honors, and publications relevant
to cancer research. Up to two additional biographical sketches for key personnel may be
provided. Each biographical sketch must not exceed 2 pages.

Current and Pending Support: Describe the funding source, duration, and title of all current and
pending support for all personnel who have included a biographical sketch with the application.
For each award, provide the title, a two-line summary of the goal of the project, and, if relevant,

a statement of overlap with the current application.

Applications that are missing one or more of these components, exceed the specified page,
word, or budget limits, or do not meet the eligibility requirements listed above will be

administratively rejected without review.

10.AWARD ADMINISTRATION

Texas law requires that CPRIT research awards must be made by contract between the applicant
and CPRIT. Texas law specifies several components that must be addressed by the award
contract, including needed compliance and assurance documentation, budgetary review, and
terms relating to intellectual property rights. These contract provisions are specified in CPRIT’s
proposed administrative rules, which are available at www.cprit.state.tx.us. The proposed rule
related to CPRIT contract provisions, as well as other proposed rules regarding the CPRIT grant
process, are expected to become final by November 10, 2009. The public, including applicants,
are invited to provide written comments to CPRIT on the proposed rules by September 28, 2009.
Although CPRIT does not anticipate substantive changes to the final rules, to the extent that the
final rules adopted by CPRIT materially change application requirements provided herein,
applicants will be notified of any changes and provided an opportunity to revise the application

to fully comply with the final rules.

All CPRIT awards will be made to institutions, not to individuals. Applicants who change their
institutional affiliation during the time period of the award must submit a written request to

CPRIT to transfer the award to the new institution.





CPRIT requires award recipients to submit an annual progress report. These reports summarize
the progress made toward research goals and address plans for the upcoming year. In addition,
fiscal reporting, human studies reporting, and vertebrate animal use reporting will be required
as appropriate. Continuation of funding is contingent upon receipt of these reports. Forms and

instructions will be made available at www.cprit.state.tx.us.

11. REQUIREMENT TO DEMONSTRATE AVAILABLE FUNDS

Texas law requires the cancer research grant recipient to demonstrate that it has an amount of
funds equal to one-half of the grant dedicated to the research that is the subject of the grant.
CPRIT has proposed an administrative rule regarding how a grant recipient may fulfill this
requirement. The proposed rule is available at www.cprit.state.tx.us. The public, including
potential applicants, are invited to provide written comments to CPRIT on the proposed rules by

September 28, 2009. The rule is expected to be final by November 10, 2009.

12. CONTACT INFORMATION
12.1. HelpDesk

HelpDesk support is available for questions regarding user registration and online submission of
applications. Queries submitted via e-mail will be answered within 1 business day. HelpDesk

staff are not in a position to answer questions regarding scientific aspects of applications.

Dates of Operation: September 15, 2009 to October 8, 2009

Hours of Operation: Monday through Friday, 8 a.m. to 5 p.m. Central Time
Tel: 866-941-7146

E-mail: ResearchHelp@CPRITGrants.org

12.2. Scientific and Programmatic Questions

Questions regarding the CPRIT program, including questions regarding this or other funding

opportunities, should be directed to the CPRIT Scientific Review Office:

Tel: 512-305-8491
E-mail: ResearchHelp@CPRITGrants.org

Web: www.cprit.state.tx.us
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ABSTRACT


Sorghum has been improved by public and private breeding programs utilizing germplasm mostly from within the species Sorghum bicolor.  Recently, hybridization with an Australian species, S. macrospermum (AAB1B1YYZZ), has been demonstrated and the genomic relationship to S. bicolor (AAB1B1) shown to be partially compatible. For this species to be potentially useful to sorghum improvement programs, there must be documented introgression into an S. bicolor background.   Fifteen BC1F1 progeny were recovered using the interspecific hybrid as a female and embryo rescue.  In these progeny, chromosome numbers ranged from 35 – 70 and all were essentially male sterile.  Repeated backcrossing with S. bicolor pollen, produced BC2F1 seed on 3 of the 15 BC1F1 plants.  BC2F1 progeny had varying levels of male fertility; selfed seed set ranged from 0 – 95% with only 2 being completely male sterile.  Using AFLP and SSR markers, genomic introgression of S. macrospermum ranged from 0 – 18.6%.  Cytogenetic analysis of 19 individuals revealed chromosome numbers were 20, except for a single backcross which had 21 chromosomes.  Molecular cytogenetic analysis confirmed the presence of recombinant introgression chromosomes as well as alien addition and alien substitution chromosomes within the BC2F1s.             

INTRODUCTION



Sorghum (S. bicolor [L.] Moench) is an important food and feed crop around the world.  The 2006 U.S. grain sorghum crop was valued at approximately $715 million (USDA, 2006) and worldwide is the 5th most grown cereal grain.  Plant breeders continuously improve the crop for yield potential, drought tolerance, disease and insect resistance, and other biotic and abiotic stresses.  Genetic variation is the lifeblood of plant breeding so identification of useful new sources is a worthwhile endeavor.    


Taxonomically, the genus Sorghum is separated in to 5 sections: Eusorghum, Chaetosorghum, Heterosorghum, Parasorghum, and Stiposorghum (Garber, 1950; de Wet, 1978).  The cultivated species is grouped within section Eusorghum along with S. propinquum and the noxious weed S. halepense.  Genetic improvements in sorghum have been made by utilizing genetic variation from within the primary gene pool, which contains all of the germplasm in the three subspecies of S. bicolor: ssp. arundicum, bicolor, and drumondii (de Wet, 1978; Cox et al., 1984; Duncan et al., 1991).  The secondary gene pool is composed of the remaining two species in Eusorghum.  Crosses between sorghum and S. propinquum are easily made, meiosis is normal in the interspecific hybrids, and progeny are fertile, but there has been little to no use of this germplasm in applied sorghum improvement (Wooten, 2001).  Hybrids between sorghum and S. halepense are more difficult to produce but still possible.  Most efforts in utilizing S. halepense as a genetic resource have been devoted to developing perennial grain crops (Piper and Kulakow, 1994; Cox et al., 2002; Dweikat, 2005).  The tertiary gene pool contains the 17 remaining species within the four other sections.  Until recently, this gene pool was completely inaccessible as no hybrids had ever been recovered despite numerous efforts (Karper and Chisholm, 1936; Ayyanger and Ponnaiya, 1941; Garber, 1950; Endrizzi, 1957; Tang and Liang, 1988; Wu, 1990; Sun et al., 1991; Huelgas et al., 1996).


The cause of reproductive isolation between sorghum and the tertiary gene pool was unknown until Hodnett et al., (2005) determined that it was due to pollen-pistil incompatibilities.  Pollen tube growth of wild species was inhibited in the stigma and style which prevented successful fertilization.  The reproductive barriers proved to be strong but not complete as Price et al., (2005) finally recovered one interspecific hybrid between cytoplasmic male-sterile (CMS) sorghum and S. macrospermum.  The efficiency of producing this hybrid improved dramatically by using a S. bicolor genotype homozygous for the iap allele.  The Iap locus (Inhibition of Alien Pollen) controls a pistil barrier that prevents foreign species pollen tube growth; whereas, the recessive genotype (iap iap) allows pollen tube growth of maize as well as wild sorghum species (Laurie and Bennett, 1989; Price et al., 2006).  Price et al., (2006) recovered hybrids between sorghum and S. macrospermum, S. nitidum, and S. angustum but only hybrids with S. macrospermum survived to maturity.


S. macrospermum (2n = 40) is the only member of the Chaetosorghum section and it is native to the Katherine area in the Northern Territory of Australia (Lazarides et al., 1991).  While this species does not possess any obvious agronomically desirable traits, it does have significant pest resistance.  It is either a non-host or has ovipositional non-preference to sorghum midge (Stenodiplosis sorghicola Coquillett) (Franzmann and Hardy, 1996; Sharma and Franzmann, 2001).  It is not susceptible to sorghum downy mildew (Peronosclerospora sorghi Weston and Uppal (Shaw)) (Kamala et al., 2002) and has high tolerance to shoot fly (Atherigona soccata Rond.) (Sharma et al., 2005).  These beneficial traits, as well as the possibility that it holds other valuable unique genetic variation, make it attractive to use in an introgression breeding program.  


Until recently, the genomic relationship between S. macrospermum and S. bicolor was not known.  Several authors have described S. bicolor (2n = 4x = 20; AAB1B1) has an ancient tetraploid; its genomic formula was derived by analyzing meiosis in hybrids with S. halepense (2n = 8x = 40; AAAAB1B1B2B2) (Hadley, 1953; Celerier, 1958; Tang and Liang, 1988).  Meiotic chromosome pairing behavior in interspecific hybrids between S. bicolor and S. macrospermum revealed that moderate levels of allosyndetic recombination occurred and the genomic formula AAB1B1YYZZ was proposed for S. macrospermum (2n = 8x = 40) (Kuhlman et al., 2008).  Allosyndetic recombination was observed in subgenomes A and B1, but the frequency was 2.5 times higher in subgenome A.  The authors attempted to produce backcrosses using the interspecific hybrid as a male, but were not successful.     


The tertiary gene pool species S. macrospermum is now available to plant breeders because hybrids can now be recovered by using specific S. bicolor germplasm (iap iap).  The sorghum and wild species genomes undergo moderate levels of allosyndetic recombination; therefore, recovering introgression in backcross progeny is likely (Kuhlman et al. 2008).  The remaining obstacle to using this species in an introgression program is determining how to recover backcrosses.  The objectives of this research were to produce 2n = 20 introgression germplasm through backcrossing and to analyze introgression content in backcross progeny molecularly and cytologically.   

MATERIALS AND METHODS


Plant Material



Interspecific hybrids were produced by hand emasculating ‘NR481’, the S. bicolor parent, and pollinating it with the wild species S. macrospermum (AusTRC Accession no. 302367).  Female plants set approximately 25% hybrid seed, which had shrunken endosperm.  Approximately 60% of hybrid seeds germinated on agar germination media and were transplanted into soil in small pots in a greenhouse during April, 2005 in College Station, TX.  They were transplanted as growth demanded up to a final pot size of 15 gallons.  Interspecific hybrids were tall (> 4.5m) and photoperiod sensitive (initiating anthesis in September).  Backcrosses were made using pollen from both the recurrent parent NR481 and BTx623.  

Embryo rescue was necessary to recover backcrosses and was performed 15 to 20 days after pollination.  Enlarged ovaries were removed from the florets and surface sterilized in 30% bleach for 20 minutes.  The soft pericarp tissue was removed and the immature embryos were placed in sealed Petri dishes on culture medium containing Murashige-Skoog basal salts and vitamins (Murashige and Skoog, 1962) supplemented with 10mg L-1 glycine, 10mg L-1 L-arginine, 10mg L-1 L-tyrosine, 100mg L-1 inositol, and 50 g L-1 sugrose, solidified with 0.7% plant tissue culture grade agar (Sharma, 1999).  Dishes were placed in a growth chamber with 16 h light/8 h dark at 24ºC.  Germinated embryos with good root growth and 2-3 leaves were removed from the media and transplanted into a fine texture soil mixture in pots.  These were placed in a plastic tray with a clear dome lid inside the growth chamber with wet paper towels to ensure high humidity.  As plants grew they were hardened off and transferred to the greenhouse.


Germplasm Evaluation


Male gamete viability was estimated by collecting anthers from flowering plants and macerating them in a drop of 1% I2-KI stain on a glass slide.  Slides were analyzed under a microscope, pollen grains were counted and classified as fully stained, greater than 50% stained, less than 50% stained, and unstained.  Plant height was measured in inches from the soil surface to the tip of the mature panicle.  Some plants were also characterized for plant color, seed color, presence of awns, mid-rib type, days to 50% anthesis, and seed set.  Field evaluation of selected BC2F1 progeny from family 101 was carried out in Weslaco, TX in fall, 2006.  Plants were self pollinated and at harvest evaluated for plant height and seed color.  Specific measure of seed set was not taken although no plants were identified as sterile.  Evaluation of BC2F1 progeny from all three families was carried out in a greenhouse in winter 2006 in College Station, TX.   


Molecular Marker Evaluation



DNA was extracted from backcross progeny and their parents using the FastDNA Spin Kits (MP Biomedicals, Solon, OH).  AFLP templates, using both EcoRI/MseI and PstI/MseI restriction enzyme combinations, were created using a modified procedure from Vos et al., (1995).  The AFLP template, preamplification, and selective amplification reactions of the EcoRI/MseI and PstI/MseI fragments were as described by Klein et al (2000) and Menz et al (2002), respectively.  Twenty Pst/Mse and 12 EcoRI/Mse AFLP primer combinations were used to amplify fragments in the DNA samples.  IRD-labeled SSR primers, obtained from LI-COR (LI-COR Inc., Lincoln, NE), were used in amplification reactions as previously described (Klein et al., 1998).  Twenty-eight SSR primer combinations were run on the DNA samples, but only 11 (39%) showed transferability by producing a band in the wild species.  Amplification products were analyzed on a LI-COR model 4200 dual-dye automated DNA sequencing system.  Electrophoresis conditions were as described by Klein et al. (2000).  Gels were scored manually, AFLP bands that were present in S. macrospermum and absent in the recurrent S. bicolor parents were scored as unique.  Unique bands that were also shared by backcross progeny were scored as introgression bands.  The percent introgression was calculated by dividing the number of introgression bands a particular backcross produced by the total number of unique S. macrospermum bands.  This number is an estimate of the amount of the S. macrospermum genome that is present in the backcross progeny.  Since backcrosses were produced using the female interspecific hybrid gamete there is no question as their authenticity as true backcrosses, thus introgression bands can be interpreted as actually representing transfer of S. macrospermum DNA into the progeny.      


Cytogenetic Evaluation



Somatic chromosome spreads were prepared from root tips using a modified procedure from Andras et al. (1999).  Root tips were harvested into a saturated aqueous solution of -bromonapthalene for 1.75 h at room temperature in the dark.  Pretreated root tips were fixed in 95% ethanol/glacial acetic acid (4:1 v/v) for 24 h and stored in 70% ethanol.  Root tips were graded based on size standards of 0.0 – 1.0 mm.  The terminal 1mm of several same sized root tips were dissected into a 0.5ml epitube, rinsed in water several times, hydrolyzed for 10 min in 0.2M HCl, and rinsed 10 min in distilled water.  Cell walls were digested by adding 100ul of an aqueous solution of 3% cellulase (Onozika R-10, Yakult Honsha Co. Ltd., Tokyo) and 1% pectolyase Y-23 (Seishin Corp., Tokyo) at pH 4.5 for 1-2 h at 37ºC.  Digestion times were based on empirically determined values for a particular size standard.  Digestion was stopped by adding 400ul distilled water and centrifuging the cell suspension at 2500rpm (~400G) for 10 min.  Using a drawn glass pipette, the supernatant was removed being careful not to disturb the pellet of cells.  The cells were washed with water and centrifuged at 2500rpm for 10 min., twice.  After removal of the final wash water, 400ul of methanol/glacial acetic acid (4:1 v/v) was used to wash the cells followed by centrifugation at 2500rpm for 10 min., twice.  After the final wash, all but ~50ul of the fixative was removed.  The cells were resuspended in the remaining fixative, 2-8ul drops were placed on clean glass slides suspended over wet filter paper and allowed to dry.  For chromosome counts, slides were stained with Azure Blue, made permanent with Permount, and analyzed with a Zeiss Universal II microscope (Carl Zeiss Inc., Gottingen, Germany).  A minimum of four quality spreads of highly condensed chromosomes was used to determine the somatic chromosome number of individual plants.     


           Fluorescent and Genomic in situ hybridization (FISH and GISH) were used to visualize introgression in backcross progeny.  Plasmid CEN38 was used as a FISH probe to visually differentiate S. bicolor subgenomes A and B1 (Gomez et al., 1998; Zwick et al., 2000).  Genomic DNA of S. macrospermum and S. bicolor were used as GISH probes to detect introgression DNA in the backcrosses and to determine whether the chromosomes were recombinant.  Detection of probes followed a modified protocol of Jewell and Islam-Faridi (1994), as described by Hanson et al. (1995) and Kim et al. (2002).  Purified probe DNA was nick-translated with digoxigenin-11-dUTP or biotin-16-dUTP (Roche Diagnostics, Indianapolis, IN).  Slides with somatic chromosome spreads were prepared as described above.  Chromosomes on glass slides were denatured in 70% formamide in 2X SSC for 1.5 min at 70ºC, then dehydrated in 70 (-20ºC), 85 (RT), 95 (RT), and 100% (RT) ethanol, for 2 min each.  The hybridization mixture (25ul per slide) contained 50ng labeled probe DNA, 50% formamide and 10% dextran sulfate in 2X SSC.  The hybridization mixture was denatured for 10 min at 95ºC and chilled on ice.  It was then added to the slide, sealed with rubber cement around a glass coverslip and incubated overnight at 37ºC.  Following incubation, the slides were washed at 40ºC in 2X SSC and room temperature in 4X SSC plus 0.2% Tween-20, for 5 min each.  Slides were blocked with 5% (w/v) BSA in 4X SSC plus 0.2% Tween-20 at room temperature.  The digoxigenin and biotin-labeled probes were detected with CY3™-conjugated anti-digoxigenin anti-body and fluorescein isothiocyanate (FITC)-conjugated streptavidin, respectively.  Slides were washed in 37ºC 4X SSC plus 0.2% Tween-20.  Chromosomes were counterstained with 25ul DAPI with Vectashield® (Vector Laboratories, Burlingame, CA).  Slides were viewed through an Olympus AX-70 epifluorescence microscope and images captured with a Macprobe® v4.2.3 imaging system (Applied Imaging Corp., Santa Clara, CA).   


RESULTS AND DISCUSSION

Breeding Methodology, Cytology, and Germplasm Phenotypic Evaluation


Interspecific Hybrids: Twenty interspecific hybrids were grown and their identity was confirmed by morphology and chromosome number (2n = 30).  At maturity, hybrids flowered but anthers were non-dehiscent.  Normal I2-KI staining pollen grains were rare and F2 seed did not develop on 15 selfed panicles (approximately 3,000 florets).  Previous attempts to recover backcross progeny using the male hybrid gamete were difficult and inconclusive (Kuhlman et al. 2008).  Interspecific hybrid panicles were pollinated with S. bicolor pollen, mostly from NR481 but a few also with BTx623.  Backcross seed development was rare: a single seed with well developed endosperm was observed but it was not viable.  Thus, embryo rescue was used to recover backcross progeny.  In total, 7009 florets were pollinated and dissected revealing 86 (1.2%) with embryo development of which 15 (0.2%) survived into adult BC1F1 plants (Figure 1).  

BC1F1 plants:  All BC1F1s had awns and red plant color but varied in their height and vigor (Table 1).  Most BC1F1 plants had little to no male fertility with non-dehiscent anthers and non-viable pollen; the seed that was produced was all red in pericarp color (Table 1). Most BC1F1 plants were backcrossed using NR481 pollen; occasionally BTx623 was used when adequate supplies of NR481 pollen were unavailable.  Embryo rescue was not needed as 3 BC1F1 plants (101, 102, and 107) set viable backcross seed (Table 1).  Two other plants, 105 and 115, produced a single backcross seed that was not viable (Table 1).

BC1F1 101 was morphologically distinct from the others; it had wider leaves, larger florets, and had features reminiscent of BTx623; marker data confirmed that BC1F1 101 was derived from BTx623 fertilization of the interspecific hybrid.  Phenotypic and molecular data confirmed that BC1F1 102 and 107 resulted from fertilization by NR481.  Both of these BC1F1s produced significantly less backcross seed than did BC1F1 101 (Table 1).  The increased seed set in BC1F1 101 could be due to increased heterozygosity resulting from its mixed pedigree.  

Chromosome numbers in the BC1F1 plants ranged from 35 to 70 (Table 1, Figure 1).  Such high chromosome numbers resulted from irregular meiosis in the interspecific hybrid (Kuhlman et al. 2008).  BC1F1 plants with chromosome numbers between 35 and 39 likely resulted from transmission of 25-29 chromosomes through the female gamete and 10 chromosomes through the S. bicolor gamete.  Transmission of 25-29 chromosomes from plants with 2n = 30 is best explained by the formation of a restitution nucleus composed of the univalents during meiosis.  Under this hypothesis, chromosomes would pair at meiosis, and those undergoing recombination would form bivalents at metaphase I and subsequently separate and move to the spindle poles.  The remaining chromosomes would form univalents, some of which might distribute themselves to the poles via spindle attachment, while the others would remain at the metaphase I plate and other intermediate positions.  In cells with a pole-to-pole distribution of univalents, a restitution nucleus would sometimes form between the two poles, and the product would contain all or most chromosomes.  Meiosis II typically conserves chromosome numbers of meiosis I products, so variable chromosome numbers among restitution and partial-restitution products from meiosis I would translate to megagametophytes with various chromosome numbers.  Restitution nuclei have been implicated in transmission of univalents in multiple species (Singh, 2003).  The two plants with 2n = 60 and 70 chromosomes may have been produced due to meiotic irregularities (Singh, 2003) resulting in tetraploid (2n = 60) female gametes.  Parthenogenesis of such a “4n” egg would result in 2n = 60 progeny or fertilization of such an egg would result in 2n = 70 progeny.  BC1F1 104 (2n = 12x = 60), is hypothesized to be a naturally produced allododecaploid.  It displayed slow growth and very stiff leaves, and complete sterility; backcrosses were not recovered.                 


BC2F1 families:  Three BC2F1 families consisting of 45 seed from the three partially fertile BC1F1s (101, 102, 107) were planted and evaluated.  Pollen samples were taken from plants of each family and scored for pollen stainability.  All three BC2 families had significantly lower mean pollen stainability than NR481.  Family 101 had higher pollen stainability than 102 and 107, which were not different (Table 2).  BC2F1 families 102 and 107 displayed significantly lower seed set (1.3% and 1.4%) than family 101 and NR481 (87% and 94%), which were not different (Table 2).  The vastly lower seed set from families 102 and 107 made obtaining selfed seed difficult and limited the evaluation of the BC2F2 generation.  


Chromosome number for plants within family 101 were 2n = 20 for 14 of 15 plants analyzed; one plant was 2n = 21.  Two plants each from families 102 and 107 had 2n = 20 chromosomes (Table 2).  BC2F1 progeny (2n = 20) were produced without embryo rescue from parents that contained 36, 37, and 38 chromosomes.  Whereas the restitution nucleus conferred survivability to the rescued BC1F1 embryos, it appears that it was selected against when embryos were not rescued and seeds were produced.  Of those surveyed, 95% of BC2F1 plants had 20 chromosomes.           

All BC2 individuals were tall, had red plant and seed color, and a dry midrib like the recurrent S. bicolor parent (NR481), except the BC2s in family 101 in which three individuals had white seed color, two individuals had juicy midribs, and one was short (102cm) (Table 2).  These traits are recessively inherited and should not be present in a population of BC2F1 individuals whose pollen parent (NR481) is tall, red seeded, has a dry midrib, and has not been observed to segregate for these traits.  Pollen contamination from a different genotype was impossible since no other genotypes were grown in the greenhouse during that time.  The simplest explanation is self-pollination, however, fertile pollen was never observed.  Parthenogenesis of an unfertilized egg cell is not possible as segregation was observed in selfed progeny (Table 2).  Alternatively, 2n  gametes (n = 20) could be produced via failed cytokenesis of the dyads during the second stage of meiosis (Singh, 2003).  As an example, a pollen mother cell, in this case possessing 36 chromosomes with 10II and 16I at metaphase, could produce two dyad cells with 10 and 26 chromosomes, assuming the univalents segregated as a restitution nucleus.  If cytokenesis failed during meiosis II, the sister chromatids would separate, and following macrogametogenesis form an egg cell with 20 chromosomes.  If this cell developed into an embryo parthenogenically, it would not necessarily be 100% homozygous since the chromosomes underwent recombination during meiosis I, resulting in the sister chromatids being genetically different.  This 2n = 20 progeny plant could not be differentiated from a selfed plant.  Therefore, BC2F1 progeny produced from BC1F1 101 are potentially a mix of pedigrees: backcross derived BC2F​1s, selfed BC1F2s, and parthenogenic progeny from diploid gametes.  As separation of all individuals into these classes is not possible, this generation will still be referred to as BC2F1.         


BC2F2 progeny were evaluated for visual expressions of introgression in both the field and greenhouse.  Overall, BC2F2 progeny deriving from family 101 had adequate seed set and segregated for traits polymorphic between BTx623 and NR481, such as seed color and plant height.  This significant variability in the population made identifying phenotypic evidence of introgression virtually impossible.  BC2F2 plants in families 102 and 107 showed one obvious sign of introgression: male-sterility.  Female fertility was unaffected as backcross seed set was normal.  Partial male sterility in the BC2F1 plants in these families was likely caused by S. macrospermum introgression and the plants were presumed to be heterozygous for any introgression.  BC2F2 plants were expected to segregate for male-sterility, but lack of segregation suggests that the BC2F1 plants were homozygous for such introgression (Table 2).  This could be possible if the BC2F1s were actually the result of selfing, but this is unlikely as stainable pollen was rarely observed.  Some form of asexual reproduction, as described for family 101, could also be causing progeny to be homozygous for introgression.  There would also have to be high selection pressure for the sterility inducing introgression as all BC2F1 plants from these two families produced sterile progeny.  

Molecular Marker Analysis of Introgression    

The amount of S. macrospermum genome that was introgressed into the BC2 generation was evaluated using AFLP markers.  In total, 32 primer combinations produced 528 AFLP markers unique to S. macrospermum.  The total amount of S. macrospermum genome detected in the BC2F1 generation was 26% (138 of 528 unique S. macrospermum markers).  Most introgression bands (82%) were found in single individuals, while 5% were shared by between 6 and 14 BC2F1s.  Each family possessed three types of introgression: unique to that family, shared between two families, and shared by all three families (Figure 2).  Estimates for introgression on an individual basis ranged widely from 0-18.6% (Table 2), although the amount of introgression did not significantly differ on a family mean basis (0.75% - 1.07%).  

Eleven of the BC2F1s from family 101 (44%) did not have detectable levels of introgression, while two had the highest levels (3.7% and 18.6%).  The total amount of introgression detected within family 101 was high (22.9%), although it was derived primarily from the two outstanding individuals.  Introgression was detected in all BC2F1 individuals within families 102 and 107, but the range was narrow, from 0.38%-1.17% (Table 2).  The total amount of introgression detected in families 102 and 107 was 3.4% and 1.5%, respectively.  A majority of introgression markers detected in families 102 and 107 (56% and 88%, respectively) were present in multiple (4 to 6) individuals within the family, indicating that common introgression sequences were inherited.  Thus, inheritance of introgression in these two families does not appear to be random.  This data in combination with the phenotypic male-sterility that is expressed by all individuals in these two families suggests there was selection of gametes carrying a common block of introgression.  In contrast, almost half of individuals within family 101 had no detectable introgression and few markers were present in multiple family members (3.4%, excluding individuals 206, 209, and 222).  Common introgression was found between the three excluded individuals, but overall introgression in the family 101 appeared random.      

The two individuals that were distinctly different from the rest were BC2F1s 209 and 222, both of which were from family 101 and had 18.6% and 3.7% of the S. macrospermum genome detected within their DNA.  Selected SSR markers were run on these DNA samples to confirm introgression.  Two different SSRs confirmed independent introgression of S. macrospermum DNA in these plants.  Txp482 confirmed introgression in BC2F1 209 but was absent in BC2F1 222, while the opposite confirmation occurred with Txp523.  Txp482 and Txp523 are located on SBI-01 of the genetic map by Menz et al. (2002) at approximately 31cM and 28cM, respectively (http://sorgblast3.tamu.edu).  SSR markers surrounding these two locations showed that no introgression had occurred in both plants.  This indicates that if the introgressed SSR sequences are on SBI-01, they are part of a small introgression segment.  Alternatively, the S. macrospermum SSR sequence may not have been homoeologous to SBI-01, and thus be on another S. bicolor chromosome, or it was not introgressed into the S. bicolor genome at all and be located on a whole S. macrospermum addition chromosome.  

Molecular Cytogenetic Analysis                    


Multiple types of S. macrospermum introgression were found in the BC2 generation.  BC2F1 209 (18.6% introgression) (2n = 20) visibly shows two S. macrospermum chromosomes and 18 S. bicolor chromosomes in its genome (Figure 3, A).  Visualization of the S. bicolor genome reveals that the S. macrospermum chromosomes are non recombinant (Figure 3, B).  The S. bicolor chromosomes, evidenced by the CEN38 probe, are 10 from the A subgenome and 8 from the B1 subgenome.  This plant is an example of an alien substitution line: two B1 S. bicolor chromosomes have been replaced with two S. macrospermum chromosomes.  The introgression detected by molecular markers, including Txp482, is largely located on two S. macrospermum alien substitution chromosomes.  The cytogenetic evidence, however, cannot disprove the existence of small introgression blocks within the S. bicolor genome.  This type of introgression has been used extensively in wheat breeding where alien substitution is well tolerated by the genome (Jiang et al., 1994; Jones et al., 1995; Jauhar and Chibbar, 1999).  Seed set was slightly lower than the check but still reasonably high (72%).  Morphologically this plant appeared to be in the range of that for segregation between BTx623 and NR481; therefore, no phenotypic trait can presently be assigned to the alien chromosomes.  It is surprising that the plant tolerates this level of alien substitution as S. bicolor trisomic lines have been recovered (Schertz, 1966) but monosomic lines have not.  This indicates that homoeologous chromosomes from the S. macrospermum genome must compensate for the missing S. bicolor chromosomes.       


GISH using S. macrospermum DNA as probe reveals that BC2F1 222 (3.7% introgression) (2n = 21) was an alien addition line; it had one non-recombinant S. macrospermum chromosome along with 20 S. bicolor chromosomes (Figure 3, C and D).  The introgression detected using molecular markers in this plant is most likely located on a single S. macrospermum chromosome, however, the presence of small introgression blocks cannot be disproven.  Txp523, which detected introgression in this plant, most likely is homoeologous to a sequence on the S. macrospermum chromosome.  This plant displays no deleterious effects of the introgression in that seed set was high (85%) and the plant was vigorous.  One potential phenotype influenced by introgression was the presence of normal and shriveled endosperm seeds produced by selfing.  The approximate ratio of normal to shriveled seed was not different from a 3:1 ratio (χ2 = 1.12ns).  This would be consistent with reduced seed size for progeny inheriting two copies of the alien chromosome.  This presumes, however, that normal segregation of an alien chromosome occurs through both gametes.  The fitness of gametes carrying an extra chromosome is normally reduced; thus, the transmission rate of an alien chromosome would also likely be low.  It is possible that this phenotype is controlled by the transmission of an alien chromosome, but this hypothesis needs cytological verification.  

SSR markers Txp482 and Txp523 were detected in BC2F1s 209 and 222, respectively, but neither marker was present in both plants.  This indicates that the alien addition chromosome in 222 is different from both substitution chromosomes in 209.  AFLP data is consistent with this hypothesis as only 3 introgression markers are shared out of 98 present in BC2F1 209 and 19 present in 222.  Both SSR markers map to chromosome 1 in the S. bicolor genome, which may indicate that the two detected S. macrospermum chromosomes are both homoeologous to SBI-01, perhaps the related chromosomes from subgenomes Am and B1m (Kuhlman et al. 2008).  The introgression estimate for 209 is much higher than 222.  Introgression estimates were based on AFLP markers which are mostly dominant, therefore being homozygous for an introgression marker does not increase the introgression estimate.  Thus, it would be unlikely for BC2F1 209 to contain two homologous S. macrospermum substitution chromosomes and still have a five fold increase in estimated introgression.  Neither S. bicolor nor S. macrospermum karyotypes show that broad of range for chromosome size, therefore, inheritance of larger homologous chromosomes does not explain the increased introgression (Wu, 1990; Kim et al., 2005a).  BC2F1 209 most likely contains two different S. macrospermum substitution chromosomes, both of which are different from the addition chromosome in BC2F1 222.

GISH using S. macrospermum DNA as probe revealed BC2F1s 228 and 244 (2n = 20, 20; 1.1% and 0.57% introgression, respectively) both contain two chromosomes with S. macrospermum introgression.  The introgression chromosomes also show hybridization with the S. bicolor probe (Fig. 3, F) and strong hybridization with CEN38; therefore, they are members of the A subgenome.  Using morphology to identify somatic chromosomes, the introgression sites appear to be located on SBI-01 homologous chromosomes.  These two plants are examples of introgression backcrosses, as they contain S. macrospermum DNA introgressed into the S. bicolor genome.  These two plants show phenotypic evidence of introgression like all members of their respective families (102 and 107).  Individuals 228 and 244 had low selfed seed set (2.1% and 0.1%, respectively) and all their BC2F2 progeny were completely male-sterile.  Backcross seed set was normal.  This strongly supports the hypothesis that these plants, and possibly all plants in these families, are homozygous for the introgression that they contain. 


66% of the AFLP introgression bands in BC2F1 244 are common to BC2F1 228.  In fact, 17 of 19 BC2F1 plants from families 102 and 107 share some common introgression with BC2F1 244.  A portion of the introgression block present in BC2F1 244 seems to have been preferentially transmitted to most progeny deriving from BC1F1s 102 and 107.  None of the 25 BC2F1 progeny from BC1F1 101 share any of the introgression block found in BC2F1 244.  This molecular evidence along with the suggestion that both 228 and 244 have introgression blocks on homologous SBI-01 chromosomes strongly supports the hypothesis that inheritance of this introgression block was not random.  It appears that strong selection was operating to transmit portions of this introgression block to apparently all BC2F1 progeny in these two families. 


BC2F1 206 (2n = 20; 1.72% introgression) contains common introgression with BC2F1 209.  Seven of its 9 introgression AFLP markers are also detected in BC2F1 209.  Although not analyzed with GISH, this individual likely contains a recombinant introgression block homologous to a portion of one of the alien substitution chromosomes present in 209.

SUMMARY


Introgression breeding utilizing the tertiary gene pool species S. macrospermum has resulted in the recovery of 2n = 20 chromosome backcrosses that contain wild species introgression.  BC1F1s were successfully recovered using the female hybrid gamete in combination with embryo rescue.  Chromosome numbers were high and sterility a problem; however, viable BC2F1 seed was set under backcrossing on 20% of the BC1 plants.  It is unclear what proportion of BC2F1 individuals were produced through sexual backcrossing versus parthenogenesis of 20 chromosome egg cells, but both likely occurred.  



Molecular markers verified that BC2F1 individuals contained S. macrospermum introgression and measurements were between 0 and 18.6%.  Molecular cytogenetic techniques, FISH and GISH, revealed that the introgression in the BC2F1 plants was of three types: alien substitution, alien addition, and alien introgression lines.  Male-sterility was the only obvious phenotypic trait observed that is likely caused by the introgression DNA.  



Family differences were apparent in this germplasm.  BC1F1 101 and its BC2 progeny showed the highest levels of fertility compared with families 102 and 107.  BC2s from this family were the only examples of alien substitution and addition lines observed.  It is unknown whether the mixed pedigree of BC1F1 101 is the cause of the increased fertility but it is a reasonable hypothesis.  The family may have possessed a mix of alleles that facilitated recovery of alien addition and substitution lines as well as buffered the deleterious effects of recovered introgression.  Such a hypothesis would suggest that using a complex and highly heterozygous population in introgression breeding may maximize the amount of recovered introgression as well as reduce the associated fertility problems.        



The germplasm produced by from this investigation confirm that introgression and recovery of recombinants is possible through wide hybridization in sorghum.  The introgression described herein documents an approach to introgression in sorghum that may not be limited to the Sorghum species.  In the case of S. macrospermum, the value 

will only be known if derivatives are characterized.  Using this research as a starting point, the true value of S. macrospermum genetic diversity can be determined.                          
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		Table 1. Chromosome number and phenotypic data of BC1F1 individuals ((S. bicolor x S. macrospermum) x S. bicolor) recovered using embryo rescue  



		BC1F1

		(2n)

		

		

		HT†

		Total Seed

		Seed Set (%)



		101

		37

		

		

		244

		126

		2.99A



		102

		36

		

		

		305

		28

		1.65B



		103

		70

		

		

		244

		0

		0



		104

		60

		

		

		198

		0

		0



		105

		39

		

		

		457

		1

		0.06



		106

		38

		

		

		305

		0

		0



		107

		38

		

		

		366

		36

		1.94B



		108

		

		

		

		61

		0

		0



		109

		38

		

		

		366

		0

		0



		110

		39

		

		

		366

		0

		0



		111

		

		

		

		183

		0

		0



		112

		36

		

		

		305

		0

		0



		113

		38

		

		

		274

		0

		0



		114

		35

		

		

		198

		0

		0



		115

		

		

		

		183

		1

		0.36



		†HT is height (cm).  Seed set is after pollination by S. bicolor. 


Seed set percentages followed by different letters are significantly different (p<.05)





		Table 2. Phenotypic data and S. macrospermum introgression estimates of BC2F1 individuals ((S. bicolor x S. macrospermum) x S. bicolor) and the recurrent parent.  Phenotypic data for BC2F2 progeny are given for some individuals.



		

		

		Individual BC2F1 Plant Data

		

		BC2F2 Progeny Data



		BC1 Family

		BC2F1

		2n

		DY†

		PL

		SD

		AW

		HT

		MR

		% INT‡

		% PS

		% SS

		

		HT§

		AW

		SD

		Mean % SS¶



		101

		201

		20

		62

		R

		R

		Y

		102

		D

		0.38

		62.6

		95.0

		

		S

		-

		R

		-



		

		202

		20

		57

		R

		R

		N

		193

		J

		0.00

		-

		95.0

		

		SEG

		-

		R

		-



		

		203

		20

		55

		R

		R

		N

		183

		D

		0.57

		63.0

		73.0

		

		SEG

		-

		SEG

		-



		

		204

		-

		55

		R

		R

		Y

		180

		D

		0.00

		70.4

		95.0

		

		SEG

		-

		SEG

		-



		

		205

		-

		-

		R

		R

		N

		196

		D

		0.19

		72.7

		80.0

		

		T

		-

		R

		-



		

		206

		20

		-

		R

		R

		N

		168

		D

		1.72

		40.4

		56.0

		

		T

		-

		R

		-



		

		207

		20

		56

		R

		R

		N

		175

		D

		0.00

		55.8

		95.0

		

		T

		-

		SEG

		-



		

		208

		-

		55

		R

		R

		N

		157

		D

		0.00

		-

		95.0

		

		SEG

		-

		SEG

		-



		

		209

		20

		-

		R

		R

		Y

		168

		D

		18.56

		-

		72.0

		

		T

		-

		SEG

		-



		

		210

		-

		56

		R

		R

		N

		124

		D

		0.19

		-

		95.0

		

		SEG

		-

		SEG

		-



		

		211

		20

		58

		R

		R

		Y

		180

		D

		0.19

		-

		95.0

		

		T

		-

		SEG

		-



		

		212

		20

		43

		R

		R

		N

		160

		J

		0.19

		56.8

		95.0

		

		

		

		

		



		

		213

		20

		41

		R

		R

		N

		224

		D

		0.00

		-

		88.0

		

		

		

		

		



		

		214

		20

		41

		R

		R

		Y

		206

		D

		0.00

		-

		95.0

		

		

		

		

		



		

		215

		20

		39

		R

		R

		Y

		201

		D

		0.00

		-

		75.0

		

		

		

		

		



		

		216

		-

		48

		R

		R

		N

		211

		D

		0.39

		-

		95.0

		

		

		

		

		



		

		217

		-

		40

		R

		W

		N

		165

		D

		0.00

		-

		95.0

		

		SEG

		SEG

		W

		57



		

		218

		-

		43

		R

		R

		N

		163

		D

		0.00

		57.1

		84.0

		

		

		

		

		



		

		219

		-

		41

		R

		W

		Y

		224

		D

		0.00

		-

		95.0

		

		SEG

		Y

		W

		52



		

		220

		20

		39

		R

		W

		Y

		198

		D

		0.00

		-

		82.0

		

		T

		Y

		W

		63



		

		221

		20

		39

		R

		R

		Y

		193

		D

		0.19

		-

		95.0

		

		

		

		

		



		

		222

		21

		40

		R

		R

		N

		206

		D

		3.66

		-

		85.0

		

		

		

		

		



		

		223

		20

		40

		R

		R

		N

		135

		D

		0.19

		-

		95.0

		

		

		

		

		



		

		224

		-

		41

		R

		R

		N

		241

		D

		0.19

		-

		78.0

		

		

		

		

		



		

		225

		-

		45

		R

		R

		N

		249

		D

		0.19

		49.4

		82.0

		

		

		

		

		



		

		Mean

		

		47

		R

		

		

		183

		

		1.07

		58.7

		87.4

		

		

		

		

		>50



		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		102

		226

		-

		41

		R

		R

		Y

		234

		D

		1.14

		-

		0.1

		

		T

		Y

		-

		0



		

		227

		-

		44

		R

		-

		Y

		188

		D

		1.17

		17.9

		0.0

		

		

		

		

		



		

		228

		20

		41

		R

		R

		Y

		201

		D

		1.14

		15.2

		2.1

		

		T

		Y

		-

		0



		

		229

		-

		43

		R

		R

		N

		178

		D

		0.57

		-

		0.6

		

		T

		Y

		-

		0



		

		230

		-

		45

		R

		R

		Y

		224

		D

		0.38

		-

		0.1

		

		T

		Y

		-

		0



		

		231

		-

		43

		R

		R

		Y

		229

		D

		0.95

		51.5

		1.5

		

		T

		Y

		-

		0



		

		232

		-

		42

		R

		R

		N

		226

		D

		0.76

		11.5

		4.5

		

		T

		Y

		-

		0



		

		233

		-

		42

		R

		R

		N

		173

		D

		0.76

		4.0

		0.1

		

		

		

		

		



		

		234

		-

		44

		R

		R

		Y

		211

		D

		1.14

		22.1

		3.0

		

		T

		Y

		-

		0



		

		235

		20

		45

		R

		R

		Y

		224

		D

		0.97

		10.0

		1.3

		

		T

		Y

		-

		0



		

		247

		-

		43

		R

		R

		N

		170

		D

		0.76

		-

		1.0

		

		T

		Y

		-

		0



		

		Mean

		

		43

		R

		R

		

		206

		D

		0.88

		18.9

		1.3

		

		

		

		

		0



		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		107

		237

		-

		44

		R

		R

		Y

		221

		D

		0.38

		-

		0.1

		

		T

		Y

		-

		0



		

		238

		-

		44

		R

		R

		N

		203

		D

		1.16

		41.6

		5.5

		

		T

		SEG

		-

		0



		

		239

		-

		43

		R

		R

		Y

		170

		D

		0.76

		13.4

		1.3

		

		T

		Y

		-

		0



		

		240

		-

		43

		R

		R

		N

		203

		D

		0.58

		35.1

		3.4

		

		T

		SEG

		-

		0



		

		241

		-

		46

		R

		R

		N

		218

		D

		0.95

		-

		0.3

		

		T

		SEG

		-

		0



		

		242

		20

		45

		R

		-

		N

		216

		D

		0.76

		-

		0.0

		

		

		

		

		



		

		243

		-

		44

		R

		R

		Y

		196

		D

		0.77

		8.6

		0.5

		

		T

		Y

		-

		0



		

		244

		20

		43

		R

		R

		N

		216

		D

		0.57

		0.0

		0.1

		

		T

		Y

		-

		0



		

		Mean

		

		44

		R

		R

		

		191

		D

		0.74

		19.7

		1.4

		

		

		

		

		



		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		NR481

		Mean

		20

		57

		R

		R

		Y

		206

		D

		0.00

		88.3

		94.2

		

		

		

		

		



		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		LSD(.05)

		

		6.1

		

		

		

		36.6

		

		2.68

		15.8

		8.4

		

		

		

		

		



		

		ANOVA#

		

		**

		

		

		

		NS

		

		NS

		**

		**

		

		

		

		

		



		† DY, PL, SD, AW, HT, MR, PS, SS are days to flowering, plant color, seed color, awns, height (cm), midrib, pollen stainability and seed set respectively

‡ % INT is introgression, the percent of the S. macrospermum genome detected via AFLP markers in the respective plant 


§ HT in the BC2F2 generation potentially segregated for dwarfing genes, S is short, T is tall, and SEG is segregating 


¶ Seed set was not measured for BC2F2 progeny from plants 201-211 as these were field evaluated in Weslaco, TX, however seed was harvested from each plant and no sterile plants were found.  All other BC2F2 evaluation was carried out in the greenhouse.  


# Analysis of variance between mean values for families and check, not individuals
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Figure 1. Interspecific BC1F1 generation with pedigree: (S. bicolor x S. macrospermum) x S. bicolor.  (A) Vigorous growth of adult BC1F1 101 with (B) large panicle at maturity.  (C) Somatic chromosome spread of BC1F1 106 with 2n = 38 chromosomes.



[image: image2]

Figure 2. Graph depicting S. macrospermum introgression, as detected using AFLP markers, of BC2F1 individuals summed by family.  Stacked bars represent introgression that is unique to a family, shared by two families, or common to all three families.    
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Figure 3. Genomic in situ hybridization of somatic chromosome spreads from introgression BC2F1 generation.  (A, C, E) Chromosomes hybridized with S. macrospermum GISH probe (red) and stained with DAPI (blue). (B, D, F) Chromosomes hybridized with S. bicolor GISH probe (green).  (A) BC2F1 209 (2n = 20) showing two chromosomes with significant S. macrospermum hybridization (red), (B) lack of S. bicolor hybridization (circles) indicates they are non recombinant whole S. macrospermum chromosomes.  (C) BC2F1 222 (2n = 21) showing one chromosome with significant S. macrospermum hybridization (red), (D) lack of S. bicolor hybridization (circle) indicates it is a non recombinant whole S. macrospermum chromosome.  (E) BC2F1 244 (2n = 20) showing two chromosomes with S. macrospermum hybridization sites (arrows) which also show (F) S. bicolor hybridization (circles) indicating these are recombinant chromosomes with S. macrospermum introgression.  
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In addition, no work may be published in GENOME unless the publisher receives an assignment of
copyright form from each author. You should have downloaded these forms during the submission
process. If you have not done so already, please complete these forms and upload them with your
revised manuscript files or fax them to the Editorial Office at 1-905-237-3645.

If your manuscript contains colour figures you need to fill out additional forms that I can provide by e-
mail. Please ask if you need this form.

Sincerely,

Alistair Coulthard

Assistant to the Editor
GENOME

e-mail: genome@yorku.ca
Associate Editor's Comments:

I agree with the reviewer in that this is a very well written manuscript. However, it does need tot be
carefully edited by the authors to make several small corrections as noted in the review.

Review 1
Questions/Answers

Q.There are four general questions for recommendation:
A.Accept as it stands

Comments

These are my general/specific comments:

The manuscript is well written. Properly methodology and protocol were followed in conducting the
research. Conclusions drawn are proper.

The research adds new knowledge on the potential to introgress genes from other Sorghum species into
S. bicolor.

Manuscript is acceptable for publication as submitted.
The reference Sharma (1999) on page 6 is not listed in the References.

Huelgas et al., reference - location is Tamworth, not Tomworth. (See Franzmann and Hardy)
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From: Bill Rooney

To: “felderhoff@tamu.edu"; "Payne Burks"
Subject: FW: 2009 New Grad Student Orientation
Date: Wednesday, August 19, 2009 6:39:00 AM
Attachments: 2009 Invitation.pdf

Kathy Ferguson.vcf

Make sure you attend.

Dr. William L. Rooney

Professor, Sorghum Breeding and Genetics

Chair, Plant Release Committee

Texas A&M University

College Station, Texas 77843-2474

979 845 2151

----- Original Message-----

From: Kathy Ferguson [mailto:KFerguson@ag.tamu.edu]

Sent: Tuesday, August 18, 2009 8:35 AM

To: Don Vietor; Juerg Blumenthal; Joe Cothren; Jane Dever; Jacqueline Peterson; Dirk Hays; Charles
Thomas Hallmark; Richard White; Scott Senseman; Dave Stelly; Bill Payne; Bill L Rooney
Subject: Fwd: 2009 New Grad Student Orientation

Please accept this follow-up regarding the New Grad Student Orientation. We have not heard from the
students noted below with an **. Please encourage them to RSVP to me and to attend the luncheon.

Thanks!
Kathy

>>> Kathy Ferguson 8/4/2009 4:01 PM >>>

We sent the attached invitation to our 2009 incoming graduate students for our annual orientation.
Please encourage your students to attend this luncheon. We will use this opportunity to introduce the
admin staff and share information that will help them throughout their graduate career.

The list of students we invited includes:
Ben McKnight (Senseman) **

Ryan Mueller (Hallmark) **

Julianna Osorio (Dever) **

Chance Robinson (Hallmark) **
Cheryl Verbree (Peterson) **

David Verbree (Payne) **

Jatara Wise (Vietor) **

Melanie Ancheta (Cothren) **

Derek Husmoen (Vietor)

Aaron Turner (Senseman)

Terry Felderhoff (Rooney, B) **
Payne Burks (Rooney, B)

Yuan Chen (Cothren) **

Kyle Whitmire (Jessup)

Szilvia Zilahi-Sebess (Blumenthal) **
Jim Florey (Gentry)

Mohammed Suheb (Hays)**

Cort Winkle (White) **

Xiuting Zheng (Stelly) **

If you have any questions, please let me know.

Thanks,


mailto:wlr@tamu.edu
mailto:felderhoff@tamu.edu
mailto:payne11@neo.tamu.edu

Welcome to all
2009
New Graduate Students

You are invited to the
Soil and Crop Sciences
New Student Orientation Luncheon
Monday, August 24, 2009
12:00—1:30
Heep Center, Room 440

Lunch Buffet
Drinks

You will receive valuable information to help you
with your graduate career here at Texas A&M.

RSVP to Kathy Ferguson
By Noon on Friday, August 22nd

E-mail: kferguson@ag.tamu.edu
Phone: 845-4620

Office: Room 217, Heep Center







BEGIN:VCARD

VERSION:2.1

X-GWTYPE:USER

FN:Ferguson, Kathy

TEL;WORK:979.845.3341

ORG:;Soil & Crop Sciences

TEL;PREF;FAX:979.845.0456

EMAIL;WORK;PREF;NGW:KFerguson@ag.tamu.edu

N:Ferguson;Kathy

TITLE:Senior Office Associate

END:VCARD






Kathy

Make it a GREAT day!

Kathy Ferguson

Senior Office Associate

Soil & Crop Sciences | Instruction Programs

MEPS | Instruction Programs

Texas A&M University

TAMU 2474

Heep Center, Rm 217

Phone: 979-845-4620 | MEPS: 979-845-0532 | Fax: 979-458-0533

"Learning is ever in the freshness of its youth, even for the old." Aeschylus
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From: Bill Rooney

To: delroy@tamu.edu; dustin_b82@yahoo.com

Subject: FW: 2009-2010 Puerto Rico Winter Nursery and Growout Service.
Date: Saturday, October 10, 2009 11:11:08 PM

Attachments: CSCo Nursery Pricing for2009-2010.doc

Don’t know if the Crosbyton Seed Guys sent this to you, but just in case, here it is.
Looks like seed needs to be to Jim by Nov 10.
We will likely need 300 rows (maximum).

If we need their seed envelopes, please make arrangements to get those in the next few weeks.
My goal is to have the planting list ready by the first of November.

Regards,
Bill

From: James Osborne [mailto:kjo64@msn.com]

Sent: Thursday, October 08, 2009 12:41 PM

To: Dr. Bill Rooney; Dr. Cleve Franks; Dale Wimmer; delroy@tamu.edu; Donnie Swink; Dr. Gary C
Peterson; Dr. George Graef; Dr. Gebisa Ejeta; kjo64@msn.com; jerry; Jianming Yu; Prihoda, Karen L;
Dr. Kassim Al-Khatib; Leslie L Korte; mmolina@ksu.edu; Mitch Tuinstra; Nathan Boardman; Reba
Cargile; sbrown; Shan Podduturi; Sharon E. Mitchell, Ph.D.; Stephen Kresovich; Tesfaye Tesso;
Lemming, Terry R.; Mark Stelter

Subject: 2009-2010 Puerto Rico Winter Nursery and Growout Service.

All,

It is that time of year again!

Crosbyton Seed Company will once again be offering the winter (Off Season) Nursery and
Grow out planting Service in the Indios Valley of Puerto Rico. 1 will have you ship your
seed to me here in Kansas, | will assemble it for nursery planting, then forward it to the
Crosbyton Seed Company personnel in Puerto Rico. Once again because of family
concerns | will not personally be planting again this year, however, the highly
experienced employees who planted last season will be planting again this year.

Some points to remember or information for those of you that will be working with us for
the first time:

PLEASE try and send your nurseries to me by November 10 so | can have them in
planting order and in Puerto Rico for planting the week following Thanksgiving.

Package your seed in the 2 3/8" x 4 1/4" coin envelopes with the 1/4" hole in the flap
and the top of the packet stapled below the hole. If you need nursery planting packets
they will be available from Crosbyton Seed Company, let us know and we will send them
to you as soon as possible.

Plan your nurseries in multiples of 25 or 50 plot increments, (fields will be 25-15 ft. plots
long, 2 rows wide = 50 plots/bed).

Be sure and let me know if you want row 1&2 on the same bed or if you want row 1 on
the right side of bed #1 and row 2 on the left side of bed #2 so you can work your


mailto:wlr@tamu.edu
mailto:delroy@tamu.edu
mailto:dustin_b82@yahoo.com

Crosbyton Seed Company


 Research Division


Puerto Rico


 Price Schedule


2009 – 2010

100+ 15 ft. rows – Sorghum Nursery $4.75/row – customer furnishes all supplies and labor except planting and normal cultural crop care.  (Corn Nursery $7.15/row)

365 ft. Hand rows of Sorghum Nursery B &/or R lines - $385.00/row – customer furnishes all supplies and labor except planting and normal cultural crop care.  (Corn Nursery $575.00/row)


100+ 25 ft. rows – Sorghum Nursery $8.40/row – customer furnishes all supplies and labor except planting and normal cultural crop care.  (Corn nursery $12.65/row)

Dryer and Utility Expense will be billed at $450.00/day of use.


Pollinating bags billed at $85.00/1,000 (special quantity and bulk ordering available at reduced pricing).


Annual Puerto Rico Import, Export and Seed Production License Fee: $350.00/Customer.


1/20th Acre Grow Out $115.00/sample (Sorghum) ($200.00/sample (Corn) customer furnishes all supplies and labor except planting and normal cultural crop care.  

1/10th Acre Grow Out $230.00/sample (Sorghum) ($400.00/sample (Corn) customer furnishes all supplies and labor except planting and normal cultural crop care.  


1/5th Acre Grow Out $460.00/sample (Sorghum) ($800.00/sample (Corn) customer furnishes all supplies and labor except planting and normal cultural crop care.  


Seed quantities not guaranteed.  “Act-of-God” pro-rated to stage of growth at time of loss.


All Seed must be safened and a phytosanitary certificate must accompany all seed sent to Puerto Rico.


All nursery planting seed must be packaged in 2 3/8” x 4 ¼” coin envelopes with ¼” hole in flap and the top of packet stapled below the hole.  Nursery planting packets will be available at no charge from Crosbyton Seed Company.  Seed storage packets for returning nursery seed are the customer’s responsibility or will be billed with the final billing after harvest.  Prices include land and planting, all chemicals and application.  All rates are based on normal planting dates of  late November – early December in Puerto Rico all other planting dates or special requests will be priced on a case-by-case basis.

Local, part-time, labor is available at the rate of $12.50/hour billed through Crosbyton Seed Company.  Pollinating and harvest supplies may be available on site and/or can be ordered from Crosbyton Seed Company in advance.  A Stationary Plot Thresher/Sheller is available.  All seed leaving Puerto Rico requires a U.S.D.A. inspection before shipment.


Terms for Service:  10% of projected project cost prior to planting, 40% “at stand” and the balance due at harvest and final billing.

CSCo Nursery Pricing for 2009-2010 doc.





material walking in he furrow between beds.

Please include your nursery field map so we are sure to plant your nurseries the way you
want them. You can also email your maps to me at kjo64@msn.com.

If any of you have special herbicide experiments | recommend 3 beds/6 rows buffer
between treatments to help reduce the chance of drift from resistant onto non-resistant
material. The sprayer is 7 beds/14 rows wide, we can spray using just the one side of
the sprayer boom (4 beds/8 rows) minimum coverage on one pass.

Please let me know AS SOON AS YOU CAN the approximate number of rows/beds you will
be using this year so we can get the land reserved and prepared.

If you know of anyone interested in this service that | have inadvertently missed please
forward this email to them or let me know so | can contact them personally. It appears
that we will have more corn this year and in the coming years so please include those
interested in winter corn nursery space also.

Thank you all, | look forward to another productive year for the Corn and Sorghum
Research Community!! If you have any questions, please, give me a call or send an
email.

Please find attached the price schedule for 2009-2010, which remains the same as 2008-
2009 prices.

Regards,

Jim Osborne

Crosbyton Seed Company

2500 N. 231st. W.

Andale, Kansas 67001-9510

(H) 316.444.2530

(C) 316.734.2303

(Fax) 316.444.2530 (please call first)

kjo64@msn.com


mailto:kjo64@msn.com
mailto:kjo64@msn.com

From: McCutchen, Bill

To: Avant, Bob; wir@tamu.edu; Mullet, John E.; stelly@tamu.edu
Subject: Fw: Biofuels
Date: Wednesday, September 23, 2009 4:40:27 PM

DO NOT FORWARD - FYI

From: Giroir, Brett

To: Kirkpatrick, Douglas <Douglas.Kirkpatrick@darpa.mil>
Sent: Wed Sep 23 13:52:17 2009

Subject: Biofuels

Doug:

Regina’s trip was very successful, and she was extremely enthusiastic about the biofuels project.
The team had freshly cut sorghum, as well as live wide hybrid plants in pots. Impressive.

Best
Brett

Brett P. Giroir, MD

Vice Chancellor for Research,

The Texas A&M University System;

Research Professor, Dwight Look College of Engineering;

Adjunct Professor, The Bush School of Government and Public Service;
200 Technology Way, Suite 2043

College Station, Texas 77845-3424

Phone: 979-458-6054

Fax: 979-458-6044


mailto:bmccutchen@tamu.edu
mailto:bavant@tamu.edu
mailto:wlr@tamu.edu
mailto:jmullet@tamu.edu
mailto:stelly@tamu.edu

From: MEGAN ROONEY

To: Bill Rooney
Subject: Fw: Calender
Date: Saturday, September 05, 2009 12:07:56 PM

Attachments: Microsoft Office Outlook - Weekly Style.pdf

I



mailto:megaroo@verizon.net
mailto:wlr@tamu.edu
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From: Bill Rooney

To: "Steve Searcy"”; "James Richardson”

Cc: "Avant, Bob"; "John Mullet"; "bmccutchen@tamu.edu"
Subject: FW: DARPA draft

Date: Wednesday, September 02, 2009 10:06:00 PM
Attachments: GOAL I.doc

DARPA RD Plan 90209.doc

Steve and James
Bob asked me to forward an "opportunity” for your input.

We have been in development stages of a grant proposal to DARPA as is outlined in the attached
document DARPA RD Plan. This was submitted as a concept paper back in July; they have now
asked for a more detailed proposal. The group working has felt that your expertise is important for
Goal | (ie, harvest logistics and economics of production). Bob had some information from a previous
grant, but we are trying to tailor more to the concepts described in both of these documents.

So, hopefully you are interested in contributing. What we need now is for you to review and edit the

information on the Goal | document. Specifically, objective 3 to Searcy and Objective 4 to Richardson.
As of now there is $1 million annually (total) for three years for all the objectives in Goal I.

I'm sure you've 'fot questions, and please feel free to contact either Bill M., John M, Bob or myself

Regards,

bil

Dr. William L. Rooney

Professor, Sorghum Breeding and Genetics
Chair, Plant Release Committee

Texas A&M University

College Station, Texas 77843-2474

979 845 2151

----- Original Message-----

From: Avant, Bob [mailto:bavant@tamu.edu]
Sent: Wednesday, September 02, 2009 8:17 PM
To: Bill Rooney

Cc: Mullet, John E.

Subject: Re: DARPA draft

I'll work on it tomorrow night.

Would one of you send the latest version to Searcy and Richardson for their input
and provide background. This will be their first intro to the project. They both
contributed to the document I sent John on Friday, but it was for a DOE proposal.

I am traveling until midnight and will be in meetings until 5 tomorrow. So | can't
contribute until then

Sent from my iPhone

On Sep 2, 2009, at 6:50 PM, "Bill Rooney" <wlr@tamu.edu> wrote:

Bob:


mailto:wlr@tamu.edu
mailto:s-searcy@tamu.edu
mailto:jwrichardson@tamu.edu
mailto:bavant@tamu.edu
mailto:jmullet@tamu.edu
mailto:bmccutchen@tamu.edu
mailto:wlr@tamu.edu

DARPA SORGHUM DRAFT (AVANT)



Sorghum Production and Logistics for Strategic Areas





Goal: 

The overall goal of this research is to optimize production of energy sorghum hybrids and wide hybrids in strategic areas that can provide feedstocks for JP8 production for military installations.  

Rationale: 

The C4 grass sorghum has been identified as a superior plant species for lignocellulosic bioenergy production due to this plant’s ability to produce ~10-15 dT of biomass per acre in good production environments.  The development of high yielding bioenergy crops is of central importance to the successful establishment of a large-scale biofuels industry for several reasons; (1) high yielding bioenergy crops will reduce the cost of biomass per unit of biofuels produced, (2) high yielding bioenergy crops will reduce competition for land and between food and fuel crops by minimizing bioenergy production footprints, (3) high yielding bioenergy crops will reduce the cost of transporting biomass to biorefineries by increasing the amount of biomass that can be generated near a biorefinery, and (4) high yielding bioenergy crops will significantly reduce carbon emissions per unit of transportation fuel produced generating carbon credits and positive environmental impact.  


The challenge of producing bioenergy sorghum is maintaining yield potential in areas with environmental stresses.  There is a need to assess the productivity and to identify hybrids adapted to specific regions.  Thus, the evaluation of bioenergy sorghums for regions with low rainfall, saline soils, and poor quality irrigation water is critical for further improvement and development.  The development of lignocellulosic bioenergy crops under these conditions will reduce competition between food and fuel crops and expand the acreage available for bioenergy production especially for strategic areas.  For example, the acreage of drought-affected and saline soils across the world has expanded greatly and sub-standard irrigation in these regions has increased. In some regions, this land has been abandoned and could be brought back into production if drought-resistant and/or saline tolerant bioenergy crops were available. In other regions, poor quality irrigation water is available that could be used for production of bioenergy crops if these crops had an increased level of salt tolerance.  


Objectives: 


1. 

2. Screen a range of energy sorghum hybrids for performance in locations appropriate for evaluation and important to DOD. 

3. 

4. 

5. Establish sustainable agronomic practices.

6. Evaluate systems to meet biomass delivery specifications (moisture content, particle size, total carbohydrate composition, ash content, etc.) for conversion systems.


7. Provide unit operation data and costs for production of feedstock for pilot facility, and model the performance and costs of commercial scale logistics systems. 

Deliverables: 

1. Identify and provide commercially available sorghum bioenergy hybrids adapted to specific production environments.  


2. An agronomic production guide for sustainable production of bioenergy sorghum.


3. Recommendations on harvesting preprocessing and storage appropriate for specific conversion systems.  


Technical Plan by Objective:


Objective 1: Screen a range of energy sorghum hybrids for performance in locations appropriate for evaluation and important to DOD.


Rationale: It is critical that sorghum bioenergy hybrids be screened in an array of environments to ensure that the hybrids that are best adapted to general regions are selected, to assess the realistic yield potential in a region, and to identify and screen for the factors that are most limiting in those environments.  This approach is the only logical approach for the selection and development of hybrids optimized to environments.  


Implementation Plan:.

a. 

b. Field experimental plots of bioenergy sorghum hybrids will be established at two locations in Texas (one at College Station, the other to be determined), and a third at a location strategically important to DOD (Hawaii?).  At each location, replicated tests will be managed as appropriate for cropping systems in the region.  In College Station, the tests will be duplicated; one will be irrigated and the other rainfed to assess the yield potential under optimal and dryland conditions.  

c. As some production will be in drier regions where saline irrigation water maybe used, an evaluation will be completed in West Texas where the trial is irrigated with water of different salinity levels. Irrigation will be performed at a level appropriate for bioenergy sorghum production.  In all locations, at harvest, both yield and composition will be analyzed.  The production data will also be compared with the concurrent bioenergy sorghum production at other locations.

Objective 2:  Establish sustainable and best mangment practices for optimum agronomic production.



Rationale: The genetic potential of a particular hybrid is only expressed if best management practices are utilized to manage the environment.  

Implementation Plan: At the same locations used in Objective 1, large plots 

a. 

b. 



a. (1-2 acres) will be established to test agronomic practices that include but are not limited to plant population, fertility, irrigation and harvest scheduling.  

b. 

c. Experiments will be designed to determine optimum fertility levels and plant populations; relative effects of irrigation and the timing of irrigation will be determined and hybrid type will e optimized to harvest schedule (in collaboration with Objective 3) to ensure biomass supply on a continual basis to a processing plant.  


Objective 3: Evaluate systems to meet biomass delivery specifications (moisture content, particle size, total carbohydrate composition, ash content, etc.) for conversion systems.

Rationale: Efficient harvest systems that consistently provide biomass to the processing gate in a timely and desired mode is essential for any biorefinery.  


Implementation Plan: Thirty acres of dryland production sorghum will be established near College Station, TX to produce a minimum of 100 dry tons that will replicate harvest systems and conditions at the other strategic locations.  This plot is sized to ensure the availability of the desired quantity of dry material if rainfall is short during 2011, and to provide sufficient material for evaluation of harvest date impact on the ability to provide low moisture feedstock.  Site establishment will be in April, with harvest operations beginning in July.  The majority of the field will be harvested at a time to provide as uniform feedstock material as possible for the conversion pilot plant.  In the remainder of the area, sorghum will be harvested periodically through the summer and fall, with the intent of evaluating  the time required for the stalks to field dry to the desired moisture content of <20% w.b. throughout an extended harvest season.  Previous experience with sorghum harvest has shown that, depending on weather conditions, the regrowth of the sorghum may occur before the cut stalks dry to the desired level.    Conditioning of the stalks to enhance field drying will ensure the desired moisture content while minimizing dry matter loss.  Alternative conditioning techniques will be used to determine the optimum techniques for differing weather conditions.  Detailed harvest activities are listed below.


a. Harvest for the collection of the 100 tons of sorghum at as low a moisture content as conditions will allow.  Specific dates for harvest will be determined by examining the long-range forecast, and selecting a period that is expected to provide an extended period of desirable drying conditions.

b. For the purpose of evaluating the impact of harvest date on feedstock moisture content and composition, sorghum will be harvested at four target dates throughout the crop year; July 15, September 1, October 15 and December 1.  Approximately one fourth of the allocated area will be harvested at each period.  Sorghum varieties will be selected for single or double harvest as appropriate for the target dates.  With regrowth of the sorghum, the first two dates will be harvested a second time in October or December, depending on field conditions and long-term weather forecast. 


i. Two conditioning methods will be evaluated in each harvest period.  Specific machines will be selected based on available data at that time.  With current knowledge, the selections would be a MacDon auger header and a Deere Tri-Lobe conditioner would be selected.  These will be evaluated to determine the impact of the conditioning methods on feedstock dry down rate and composition.


ii. At each harvest date, the moisture content of the sorghum will be determined prior to cutting and at two day periods until the material reaches a moisture content below 20%.  In the earlier dates, field drying may be terminated if the regrowth of the sorghum becomes excessive before the desired moisture level is reached.  


c. For both harvest activities, sorghum will be baled into 3 x 4 x 7 ft. bales and wrapped in plastic tubes for storage.  Bales from each harvest date will be wrapped separately.  


Objective 5
.

a. The logistics system necessary to support a commercial scale version of the pilot conversion plant will be analyzed using the Integrated Biomass Supply Analysis and Logistics (IBSAL) modeling environment developed by DOE’s Oak Ridge National Laboratory.  The IBSAL modeling environment can be used to assess the capacity, costs and carbon footprint of various machine and operational systems with weather scenarios for selected locations.  A limited number of candidate logistics systems and locations will be selected, in consultation with DARPA, for analysis.  Searcy and project personnel will optimize the complement of machines used in those systems and provide the project costs for delivery of the feedstock.

b. The results of the field data collection and logistics system simulation will be combined into an assessment of sorghum production, harvest and delivery system.  This effort will include details on the equipment, fuel use, man hours, and costs of planting, growing, harvesting, handling, and transporting feedstock in order to generate accurate projections of delivered feedstock cost under a commercial scenario.


�I assume this is the economic analysis objective.  I must have delected up above, but I am not adverse to including it, if appropriate., but I need insight and help from others.  
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DARPA proposal: 90209




High-Biomass Energy Crops for U.S. Energy Security


VISION: The Texas A&M University System (TAMUS) will create and deliver advanced energy sorghums and new energy crops through a novel, non-GMO, wide-hybridization technology platform.  These unique energy crops will be sustainable, high yielding, widely adapted, drought tolerant, optimized for biofuels and biopower generation and will significantly improve U.S. energy security.  Prototypic lines are available for immediate testing and use.


PHASE I REQUIRED RESOURCES:  $9M/3 years: By year:  $3M, $3M, $3M.


Budget categories: personnel, instrumentation, supplies, costs associated with genomics, breeding, production site management, harvesting logistics, IP protection/management, travel, and indirect costs. A more detailed budget will be provided upon request.

PROJECT DELIVERABLES:

1. Energy sorghum production maximized in locations of national security importance using optimized management practices and harvest logistics.


2. Energy sorghum hybrids with increased yield (15-20dT/acre/yr) and optimized composition for advanced biofuels and biopower generation.


3. An integrated genomics-to-energy crop breeding technology platform that will enhance the rate of energy sorghum and wide hybrid energy crop improvement for 10+ yrs.


4. Novel wide hybrid energy crops and/or seed propagated versions of energy cane or miscanthus and an understanding of the genetic basis of wide hybridization.


GOALS AND APPROACH:

1. Grow and optimize production of current energy sorghum hybrids at sites of importance to national security (including but not limited to Hawaii and Puerto Rico) starting in 2009/10 (Figure 1).  TAMUS has created unique high-tonnage drought-tolerant, non-GMO “energy sorghum” hybrids that yield 10-15 dry tons (dT) of lignocellulosic biomass per acre.  Energy sorghum enables biomass delivery to biorefineries at ~$60/dT providing a ~75% GHG offset for advanced biofuels production or ~95% for biopower. Current energy sorghum hybrids will be grown at sites of national security interest such as Hawaii and Puerto Rico and other locations where agronomic management and harvest logistics will be optimized. Hybrid seed will be produced and tested in cooperation with our corporate partner Ceres, a bioenergy crop seed company.
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2. Build a full-scale integrated genomics-to-breeding technology platform that will accelerate the rate of stable genetic improvement of energy sorghum and wide hybrids for at least the next 10 years (Figure 2).  Sorghum is one of the most highly productive C4 grass species known, with excellent genetics, a complete genome sequence, and an extensive germplasm collection (~40,000 accessions) that contains valuable genetic diversity for the design and improvement of energy sorghum and other energy crops.  TAMUS has developed Digital Genotyping Technology using high performance DNA sequencers in conjunction with the annotated sorghum genome sequence to acquire detailed profiles of genetic variation of germplasm accessions, gene discovery populations, and breeding materials. Implementation of this technology within an expanded TAMUS energy sorghum and wide hybrid genomics, breeding and improvement program will significantly increase the long-term rate of energy crop design and improvement. The goal is to increase energy crop yield to 15-20 dT/acre while optimizing biomass composition to improve conversion efficiency into advanced biofuels and biopower.
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3. Develop next generation energy crops using novel wide hybridization technology that enables sorghum to be crossed with energy cane and other energy grasses (Figure 3).  Wide-hybridization technology developed at TAMUS allows sorghum to be crossed with sugarcane and other C4 grasses that can increase yields by 20% or more. The resulting intergeneric hybrids have the potential to exhibit strong hybrid vigor and express unique combinations of useful traits from the species being crossed, such as large seed size or drought tolerance from sorghum, with perennial growth, cold tolerance, and/or high nitrogen use efficiency from other C4 grasses.  This technology when fully developed will also allow mass-production of hybrid seed from crosses with energy canes (first time ever) reducing the cost of planting energy cane by at least a factor of ten, providing for the first time seed-based (or vegetative) propagation of wide hybrid energy crops, and potentially generating a novel suite of next generation energy grasses for advanced biofuels and biopower generation.
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Figure 3. Wide hybridization technology showing cane fertilizing sorghum. 

NATIONAL SECURITY IMPLICATIONS: Energy sorghum hybrids optimized for geographic regions of national security importance have the capacity to supply lower cost feedstocks with specialized characteristics for advanced biofuels or biopower generation with high GHG offsets. Accelerating the improvement of energy crops will lead to cost decreases, supply increases, better conversion efficiency, reduced competition with food and feed production, and improved life cycle assessment of fuels derived from energy sorghum and wide hybrids. Successful implementation of these technologies will provide a strategic, sustainable, low-cost source of advanced biofuels and biopower for DOD, and in the longer term could significantly impact the world’s supply of energy and transportation fuels. 

IP/LICENSING PLAN: Current energy sorghum hybrids are being developed in collaboration with Ceres, a commercial energy crop seed company.  Ceres has agreed to extend preferred customer status to DOD for its sorghum hybrids and to supply commercial amounts of seed. The results of research funded by DARPA will be protected via both statutory means (e.g. patents, plant variety protection certificate) and contractual means (e.g. distribution of tangible materials under appropriate agreements).  Licensing of TAMUS intellectual property will include diligence to ensure licensees will meet both commercial and national security requirements for these novel energy crops.


 RESEARCH PLAN:


GOAL 1: Optimize energy sorghum production at sites of national security.


[Bob Avant, Bill Rooney - in progress.]


Deliverables:


Rationale/Approach:


Objectives:


Budget:


GOAL 2: Develop next generation energy sorghum by building and utilizing an integrated germplasm/genomics to breeding technology platform.


[John Mullet, Bill Rooney – in progress]


Deliverables:


Rationale/Approach:


Objectives:


Budget:


Goal 3: Develop next generation energy crops using novel wide hybridization technology that enables sorghum to be crossed with energy cane and other energy grasses.  


[David Stelly, Bill Rooney – in progress]


Rationale: Wide-hybridization technology developed at TAMUS allows sorghum to be crossed with sugarcane and other C4 grasses that can increase yields by 20% or more. The resulting intergeneric hybrids have the potential to exhibit strong hybrid vigor and express unique combinations of useful traits from the species being crossed, such as large seed size or drought tolerance from sorghum, with perennial growth, cold tolerance, and/or high nitrogen use efficiency from energycane or miscanthus.  This technology, when fully developed, has the potential to allow mass-production of hybrid seed from crosses with energy canes (first time ever).  This innovation would reduce the cost of planting an energycane-type crop by at least a factor of ten, providing for the first time seed-based (or vegetative) propagation of wide hybrid energy crops, and potentially generating a novel suite of next generation energy grasses for advanced biofuels and biopower generation.


Project Objectives:


1. Production and selection of elite wide hybrids of sorghum/energycane and sorghum/miscanthus


2. Agronomic evaluation of intergeneric hybrids using vegetative propagated hybrids.

3. Use elite hybrids for introgression of desirable traits into both sorghum and energycane or miscanthus 


4. Development of seed-based propagation systems for sorghum/energycane hybrids.  


5. Molecular Characterization of iap and other important genes that influence intergeneric hybridization and recombination.


Deliverables: 


1. Elite intergeneric hybrids with improved phenotypic performance for a variety of traits including but not limited to drought tolerance, sugar accumulation, and adaptation range.


2. Assessment of the value and range of production of these intergeneric hybrids.   


3. Production of sorghum, energycane and miscanthus derivatives with traits derived from the complementary donor species.  


4. Development of parental lines that optimize seed-based production of sorghum/energycane and/or sorghum/miscanthus hybrids.  


Research Plan

Objective 1: Production and selection of elite wide hybrids of sorghum/energycane and sorghum/miscanthus

Rationale: The basis for the wide hybridization is the creation of intergeneric hybrids between sorghum with both energycane and miscanthus.  Once large numbers of these hybrids are produced, these hybrids can be selected for elite performance and selected hybrids will be advanced for use in crop testing, and as a source for further breeding and development (Figure 1).  Evaluation of current hybrids indicates that elite hybrids comprise <5% of all currently produced hybrids.  Consequently, screening of large numbers of hybrids is needed to identify the most promising germplasm.  

Implementation Plan: Sorghum line Tx3361 and other iap derivative lines will be hybridized in large numbers in special crossing greenhouses in Weslaco and College Station, Texas.  On an annual basis, at least 10,000 seedlings will be produced for evaluation, with at least 1,000 of these seedling transplanted to the field in College Station for evaluation and selection.  By year 3, production of at least 30,000 hybrid seed are produced and directly seeded into the field for selection.  Select hybrids will be propagated at the end of the season for use in objectives 2-4.  


Budget: 
$_____/year




$_____/year for hybridization




$_____/year for hybrid evaluation nursery


Objective 2: Agronomic evaluation of intergeneric hybrids using vegetatively propagated hybrids.

Rationale: The agronomic characterization of wide hybrid progeny is critical to clearly identify which traits are expressed in these hybrids and what their value is relative to existing sorghum and energycane bioenergy crops.  This baseline information is also necessary to identify important clones to advance for research objectives 3 and 4.  

Implementation Plan: Hybrids selected from Objective 1 will be vegetatively propagated through stem cuttings.  Once enough clonal “seed” stock is available, replicated trials of these materials will be planted in multiple locations to assess productivity in different environments and for different phenotypic traits.   At a minimum, replicated trials will be established in Weslaco and College Station, Texas.  In both locations, two complete trials will be planted; one will be grown under full irrigation and the second will be produced under limited irrigation to fully assess the level of drought tolerance.  Trials will be evaluated for at least three years to determine adaptation, perenniality and biomass yield potential.  All trials will have comaparative checks of bioenergy sorghum and energycane.  In year 3, the elite lines will be identified and propagated for advanced testing in a larger number of locations; including but not limited to sites of important to DARPA and DOD production.  


Budget: 
$_____/year




$_____/year for evaluation - Weslaco




$_____/ year for evaluation – College Station


Objective 3: Use elite hybrids for introgression of desirable traits into both sorghum and energycane or miscanthus


Rationale: Introgression breeding provides a viable mechanism to transfer agronomically important traits across species using traditional approaches that are not GMO.  In addition, many of these traits are quantitatively inherited and are difficult if not impossible to transfer using transgenic approaches.  Thus, the iap wide hybrid program provides a viable “bridge” through which these traits can move across generic boundaries that were not possible previously.  Potential lines expressing valuable traits that were identified in Objectives 1 and 2 will serve as the basis for work in Objective 3.  

Implementation Plan: Selected hybrids (from either objective 1 or 2) will be propagated for use in introgression breeding back to both energycane (or miscanthus) and sorghum.  Propagated hybrids will be grown in crossing greenhouses (either College Station or Weslaco) and induced to flower via the use of short day treatments (or winter planting).  At anthesis, fertility of the hybrids will be assessed; a large amount of sterility is expected.  To mitigate this issue, other clones of the same lines will be treated to induce chromosome doubling.  This should enhance fertility and allow these lines to be backcrossed to either parent as appropriate.  BC1 progeny will be for each will be recovered and grown for additional backcrossing until progeny are recovered that have stable chromosome levels and fertility. Once derived lines are obtained, these lines will be assessed using molecular and cytological testing for evidence of introgression.  In addition, the derived progeny for each species will be evaluated in agronomic field trials similar to those described in Objective 2, except that the lines will be compared directly with the recurrent parents (ie, energycane vs. derived energycane). 


Budget: 
$_____/year


$_____/year for breeding/cytological manipulations  (Weslaco and/or College Station)




$_____/ year for evaluation – College Station




$_____/ year for evaluation – Weslaco


Objective 4: Use elite hybrids for introgression of desirable traits into both sorghum and energycane or miscanthus


Rationale: Seed based propagation of an energycane like crop would have world-wide impact due to the reduction in production and flexibility in production and management program.  Seed based propagation costs are approximately 10% of vegetative propagation methods, resulting in savings ranging from $400 to 800/acre (depending on location) for planting annually.  Our programs have confirmed that there are differences among energycanes in their effectiveness in pollinating Tx3361.  

Implementation Plan: Breeding programs to optimize hybridization will be developed for both sorghum (seed parent) and energycane derived hybrids (to be used as pollinators).   The timeline on this objective is five years; at that time we expect to produce quantities of seed derived hybrids suitable for advanced testing and development.  


a. Sorghum Seed Parental Line Development (iap) – improved sorghum seed parents are under development.  These include iap sorghum with high stem sugar, enhance disease resistance, and improved drought tolerance.  Both male fertile and male sterile versions are under development and this process is continuous throughout the project.  

b. Energycane Pollinator Parent Line Screening – research in objective 1 will assess seed set of different energycane pollinators.  This information will be used to develop energycane populations that will be screened for enhanced seed set on Tx3361.  Selected hybrids from the best pollinators will be used to develop true breeding pollinators for hybrid seed production.

c. Cytological Manipulations of Pollinator Parent to Produce Uniform Commercial Hybrids.  Because energycane is genetically heterogeneous, it will be necessary to stabilize the genetics of the pollinator to produce genetically uniform sorghum/energycane hybrids.   The most logical approach to stabilize the pollinator parent and further enhance seed set is to create an amphidiploid of elite sorghum/energycane hybrids.  These lines will be genetically stable (homozygous), and the presence of the sorghum genome will combine with the sorghum genome in the seed parent during hybrid seed production.  


Budget: 
$_____/year


$_____/year for breeding sorghum (College Station)


$_____/year for breeding energycane (Weslaco)


$_____/cytological manipulations and crossing trials (College Station)


Objective 5: Molecular Characterization of iap and other important genes that influence intergeneric hybridization and recombination.

Rationale: Identifying the gene responsible for the iap phenotype will facilitate (1) marker-assisted breeding to enhance the breeding program,  (2) assess in the identification of additional genes involved in enhancing wide hybridization not only in sorghum but in other crop species as well.  


Implementation Plan:  Initial mapping of a small subset of progeny has located the iap location to linkage group __ on chromosome __.  To fine map the iap locus, a large (300 individual) BC1F1 population has been created and is ready to be phenotyped.   

Budget: 
$_____/year


$_____/year for phenotyping mapping population (College Station)


$_____/year for genetic analysis (College Station)


I understand and agree. We need additional input on that (or have you write
them).

Regards,
Bill

Dr. William L. Rooney

Professor, Sorghum Breeding and Genetics
Chair, Plant Release Committee

Texas A&M University

College Station, Texas 77843-2474

979 845 2151

————— Original Message-----

From: Avant, Bob [mailto:bavant@tamu.edu]

Sent: Wednesday, September 02, 2009 3:19 PM
To: Mullet, John E.; Bill Rooney; Stelly_David Stelly
Cc: McCutchen, Bill

Subject: RE: DARPA draft

Under the Project Deliverables section, | think we should include logistics
and economics bullets. | won't have time until Thur evening on way back
from Albuquerque to edit more. Have to prepare for that meeting by 9 am in
morning.

Bob Avant

Program Director

Texas AgriLife Research
979/845-2908
512/422-6171 (Cell)
bavant@tamu.edu
http://agbioenergy.tamu.edu

----- Original Message-----

From: John Mullet [mailto:jmullet@tamu.edu]
Sent: Wednesday, September 02, 2009 8:06 AM

To: Avant, Bob; Bill Rooney; Stelly_David Stelly
Cc: McCutchen, Bill

Subject: DARPA draft

All,

I revised the front part of our proposal and provided space for the GOAL
implementation plans/budgets we are developing.

Thanks,

John
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Comment [MSOfficel]: | assume this is the
economic analysis objective. | must have delected
up above, but | am not adverse to including it, if
appropriate., but | need insight and help from
others.




From: McCutchen, Bill

To: wir@tamu.edu; Mullet, John E.; stelly@tamu.edu; ssearcy@tamu.edu; jwrichardson@tamu.edu; Avant, Bob
Cc: Hussey, Mark; Dugas, William; Lunt, David; Slovacek, Jackie; Penn, Nancye B

Subject: Fw: DARPA Visit Itinerary

Date: Wednesday, September 16, 2009 6:54:54 AM

Attachments: DARPA Director Visit Itinerary - Sept 17-20 2009.doc

Reaina E Dugan BIO 091109.pdf

From: Pollard, Claudia

To: 'tfossum@cvm.tamu.edu’ <tfossum@cvm.tamu.edu>; Junkins, John; 'Theresa Maldonado'
<maldonado@tamu.edu>; McCutchen, Bill; Seemann, Jeffrey; 'David Shanahan'
<dshanahan@marycrowley.org>; Giroir, Brett; Shanks, LauraLee M.

Cc: 'Marcia Wenck' <MWenck@tamu.edu>; 'Deanna Jones' <deannajones@tamu.edu>; Slovacek,
Jackie; Lily Portales <lportales@tamu.edu=>

Sent: Tue Sep 15 21:06:14 2009

Subject: DARPA Visit Itinerary

Good evening —
The itinerary for Dr. Dugan’s visit to Aggieland is finalized. Attached s a copy of the itinerary along

with her bio.
Thank you, again, for helping put together a stellar program.

Regards,
Claudia

Claudia Pollard

Assistant to the Vice Chancellor for Research
The Texas A&M University System

200 Technology Way, Suite 2043

College Station, TX 77845-3424
cpollard@tamu.edu

Phone: 979.458.6052

Fax: 979.458.6044

www.tamus.edu


mailto:bmccutchen@tamu.edu
mailto:wlr@tamu.edu
mailto:jmullet@tamu.edu
mailto:stelly@tamu.edu
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mailto:bavant@tamu.edu
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DARPA Director Site Visit to The Texas A&M University System


September 17-20, 2009

College Station, Texas




Key Participants


Mr. Husameddin Almadani, President of the Graduate Student Council, Texas A&M University 

Frank B. Ashley, III, Ph.D., Vice Chancellor for Academic Affairs, The Texas A&M University System

Theresa W. Fossum, DVM, MS, Ph.D., Diplomate, ACVS


Director, Texas A&M Institute for Preclinical Studies 
Tom and Joan Read Chair in Veterinary Surgery
Director and Founder, Texas A&M Institute for Preclinical Studies
Director, Clinical Programs and Biomedical Devices, Michael E. DeBakey Institute
Professor of Surgery, College of Veterinary Medicine


Brett Giroir, M.D.


Vice Chancellor for Research, The Texas A&M University System

Research Professor, Dwight Look College of Engineering

Adjunct Professor, The Bush School of Government and Public Service

John Junkins, Ph.D., P.E., NAE


Regents Professor, Distinguished Professor of Aerospace Engineering, Texas A&M University 

Holder of the Royce E. Wisenbaker '39 Chair in Engineering


Director of Center for Mechanics and Control


R. Bowen Loftin, Ph.D., Interim President, Texas A&M University

Theresa A. Maldonado, Ph.D., P.E., Executive Associate Vice President for Research, Texas A&M University; Professor of Electrical & Computer Engineering Texas A&M University


Bill F. McCutchen, Ph.D., Associate Director, Texas AgriLife Research

Michael D. McKinney, M.D., Chancellor, The Texas A&M University System

Jeffrey R. Seemann, Ph.D., Vice President for Research, Texas A&M University

Mr. David Shanahan, Founder and President, G-CON, LLC


Karan L. Watson, Ph.D., P.E.


Interim Provost and Executive Vice President for Academics, Texas A&M University

Regents Professor in the Department of Electrical and Computer Engineering 
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DARPA Director Site Visit


September 17-20, 2009



Thursday, September 17


6:13 p.m.


Dr. Regina Dugan and Ms. Patricia Haigwood 






AR Houston IAH via Continental Airlines flt 1859






Giroir to meet party at IAH and drive to College Station


8:30 p.m.


Dinner at Christopher’s World Grille






Reservations at the College Station Hilton 

(3 nights for Dr. Dugan and Ms. Haigwood)



10:12 p.m.


Dr. Greg Kovacs arrives at Easterwood Airport 

Continental flt 9578 IAH – CLL






LauraLee Shanks to meet Kovacs at airport







Overnight at Giroir residence


Friday, September 18

7:45 a.m.


Giroir to transport party to System Offices


8:00 – 8:30 a.m.

Meeting with Chancellor McKinney and Vice Chancellor Ashley






Chancellor’s Conference Room 2070


8:30 – 8:50 a.m.

Transport to main campus – Giroir


8:50 – 9:30 a.m.

Meeting with Interim President Loftin and Interim Provost Watson


9:30 – 9:45 a.m.

Break


9:45 – 10:30 a.m.

Meeting with Distinguished Professors

Room 701 Rudder Tower






Host: Dr. Theresa Maldonado


10:30 – 11:45 a.m.

Meeting with the Vice President for Research and College Deans –





Room 701 Rudder Tower






Host: Dr. Jeffrey Seemann, Vice President for Research

11:45 a.m. – 12:30 p.m.
Lunch with Students – University Club, 11th Floor Rudder Tower






Host: Mr. Husameddin Almadani, President of the Graduate 





Student Council


1:00 – 2:15 p.m.

Presentation and Town Hall Meeting with Faculty





Room 601 Rudder Tower






Host: Dr. Brett Giroir


2:30 p.m.


Transport Dr. Kovacs to Easterwood Airport – Shanks

American flt 3416 departs at 3:55 p.m.

2:30 – 3:00 p.m.                    
Briefing and Tour of the Land, Air and Space Robotics (LASR) 


                           
                     Laboratory – Room 108 Donald L. Houston Building, 200 





         Discovery Drive (Junkins’ Lab)


                                               Host:  Dr. John Junkins


3:10-3:40 p.m.                        Bio-fuels Briefing and Demonstration


Borlaug Center for Southern Crop Improvement






Host: Dr. Bill McCutchen


4:00 – 4:30 p.m.                     Modular Mobile Biomanufacturing Pods





Host:  Mr. David Shanahan


4:45 – 5:15 p.m.                     TIPS – Texas Institute for Preclinical Studies






Host: Dr. Terry Fossum

5:15 – 5:30 p.m.                     Transport to Hotel - Giroir

6:20 p.m.                                Transport from hotel to The Reed House – Giroir


6:30 p.m.                                Reception and Dinner at The Reed House





Hosts: Mike and Lou Ann McKinney





Entertainment  - The Singing Cadets and Ms. Jacqueline Giroir





Transport to hotel – Giroir


Saturday, September 19


2:45 p.m.


Transport – Giroir


3:00 p.m.


Pre-Game Buffet – Duncan Dining Hall


4:30 p.m.


Depart Dining Hall via Bus - Giroir

5:00 p.m.


Review the Corps of Cadets






Lt. Gen. Loyd S. “Chip” Utterback, Commander, 13th Air Force, 







Hickam Air Force Base, Hawaii






Giroir and Dugan in Reviewing Stand



6:00 p.m.


Fightin’ Texas Aggie Football Game


Following game

Transport to Hotel 


Sunday, September 20







Transport to Easterwood Airport - Giroir

10:25 a.m.


Depart College Station via American Eagle flt 3362






Stop – Dallas/Ft. Worth






AR Los Angeles 1:40 p.m.


9/14/09



Regina E. Dugan
Director
Defense Advanced Research Projects Agency

Appointed by President Barack Obama, and announced by Defense Research and Engineer Director Zachary
Lemnios, Dr. Regina E. Dugan was sworn in as the 19" Director of DARPA — the Defense Advanced Research
Projects Agency — on July 20, 2009.

Founded in 1958 as a response to the Soviet Union’s launch of Sputnik, DARPA’s mission is to prevent
strategic surprise for the United States as well as create strategic surprise for our adversaries. From its
founding more than 50 years ago to current day, this mission implies one imperative for the Agency: radical
innovation for national security. Today DARPA is the principal agency within the Department of Defense for
research, development and demonstration of high-risk, high-payoff projects for the current and future combat
force.

Experienced in counterterrorism and defense against explosive threats, Dr. Dugan first served the Nation as a
DARPA program manager from 1996 to 2000. During this first tour with the Agency, she directed a diverse
$100 million portfolio of programs including the “Dog’s Nose” program, an effort focused on the development of
an advanced, field-portable system for detecting the explosive content of land mines. In 1999, Dr. Dugan was
named DARPA Program Manager of the Year for her efforts, and in 2000 she was awarded the prestigious
Bronze deFleury medal by the Army Engineer Regiment. She is also the recipient of the Office of the Secretary
of Defense Award for Exceptional Service and the Award for Outstanding Achievement.

Dr. Dugan’s contributions to the United States military are numerous. She led a counterterrorism task force for
the Deputy Secretary of Defense in 1999 and, from 2001 to 2003, she served as a special advisor to the Vice
Chief of Staff of the Army, completing a Quick Reaction Study on Countermine for Enduring Freedom. The
results of this study were subsequently briefed to joint senior military leadership and successfully implemented
in the field.

Prior to her appointment as Director of DARPA, Dr. Dugan co-founded Dugan Ventures, a niche investment
firm, where she served as President and CEO. In 2005, Dugan Ventures founded RedXDefense, LLC, a
privately held company devoted to innovating solutions for combating explosive threats, where she also served
as President and CEO. From private industry, Dr. Dugan brings a wealth of management, finance, product
development, and marketing experience to the Agency.

Widely recognized for her leadership in technology development and as an experienced public speaker, Dr.
Dugan has appeared on the Discovery Channel, National Public Radio, and The AAAS Science Report. Her
projects have been the subject of articles in The New York Times Science Times, The New York Times
Circuits, Forbes, The Wall Street Journal, Chemical and Engineering News and Science News. Additionally,
Dr. Dugan previously participated in wide-ranging studies for the Defense Science Board, Army Science
Board, National Research Council, and the Science Foundation, and sat on the Naval Research Advisory
Committee and the Defense Threat Reduction Agency and Technology Panel.

Dr. Dugan obtained her doctorate degree in mechanical engineering from the California Institute of Technology
and her master’s and bachelor's degrees from Virginia Tech. She is the sole inventor or co-inventor on multiple
patents and patents pending. Dr. Dugan is the co-author of Engineering Thermodynamics, 1996. She is the
first female director of DARPA.
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DARPA Director Site Visit
September 17-20, 2009

Dr. Regina Dugan and Ms. Patricia Haigwood
AR Houston IAH via Continental Airlines flt 1859

Giroir to meet party at IAH and drive to College Station
Dinner at Christopher’s World Grille

Reservations at the College Station Hilton
(3 nights for Dr. Dugan and Ms. Haigwood)

Dr. Greg Kovacs arrives at Easterwood Airport
Continental flt 9578 IAH — CLL

LauraLee Shanks to meet Kovacs at airport
Overnight at Giroir residence

Giroir to transport party to System Offices

Meeting with Chancellor McKinney and Vice Chancellor Ashley
Chancellor’'s Conference Room 2070

Transport to main campus — Giroir
Meeting with Interim President Loftin and Interim Provost Watson
Break

Meeting with Distinguished Professors
Room 701 Rudder Tower
Host: Dr. Theresa Maldonado

Meeting with the Vice President for Research and College Deans —
Room 701 Rudder Tower
Host: Dr. Jeffrey Seemann, Vice President for Research

Lunch with Students — University Club, 11" Floor Rudder Tower
Host: Mr. Husameddin Almadani, President of the Graduate
Student Council

Presentation and Town Hall Meeting with Faculty
Room 601 Rudder Tower
Host: Dr. Brett Giroir



2:30 p.m.

2:30 — 3:00 p.m.

3:10-3:40 p.m.

4:00 — 4:30 p.m.

4:45 - 5:15 p.m.

5:15 -5:30 p.m.
6:20 p.m.

6:30 p.m.

Saturday, September 19
2:45 p.m.
3:00 p.m.
4:30 p.m.

5:00 p.m.

6:00 p.m.
Following game

Sunday, September 20

10:25 a.m.

9/14/09

Transport Dr. Kovacs to Easterwood Airport — Shanks
American flt 3416 departs at 3:55 p.m.

Briefing and Tour of the Land, Air and Space Robotics (LASR)
Laboratory — Room 108 Donald L. Houston Building, 200
Discovery Drive (Junkins’ Lab)

Host: Dr. John Junkins

Bio-fuels Briefing and Demonstration

Borlaug Center for Southern Crop Improvement

Host: Dr. Bill McCutchen

Modular Mobile Biomanufacturing Pods
Host: Mr. David Shanahan

TIPS — Texas Institute for Preclinical Studies
Host: Dr. Terry Fossum

Transport to Hotel - Giroir

Transport from hotel to The Reed House — Giroir
Reception and Dinner at The Reed House
Hosts: Mike and Lou Ann McKinney

Entertainment - The Singing Cadets and Ms. Jacqueline Giroir

Transport to hotel — Giroir

Transport — Giroir

Pre-Game Buffet — Duncan Dining Hall

Depart Dining Hall via Bus - Giroir

Review the Corps of Cadets

Lt. Gen. Loyd S. “Chip” Utterback, Commander, 13" Air Force,
Hickam Air Force Base, Hawaii

Giroir and Dugan in Reviewing Stand

Fightin’ Texas Aggie Football Game

Transport to Hotel

Transport to Easterwood Airport - Giroir

Depart College Station via American Eagle flt 3362
Stop — Dallas/Ft. Worth
AR Los Angeles 1:40 p.m.



Regina E. Dugan
Director
Defense Advanced Research Projects Agency

Appointed by President Barack Obama, and announced by Defense Research and Engineer Director Zachary
Lemnios, Dr. Regina E. Dugan was sworn in as the 19" Director of DARPA — the Defense Advanced Research
Projects Agency — on July 20, 2009.

Founded in 1958 as a response to the Soviet Union’s launch of Sputnik, DARPA’s mission is to prevent
strategic surprise for the United States as well as create strategic surprise for our adversaries. From its
founding more than 50 years ago to current day, this mission implies one imperative for the Agency: radical
innovation for national security. Today DARPA is the principal agency within the Department of Defense for
research, development and demonstration of high-risk, high-payoff projects for the current and future combat
force.

Experienced in counterterrorism and defense against explosive threats, Dr. Dugan first served the Nation as a
DARPA program manager from 1996 to 2000. During this first tour with the Agency, she directed a diverse
$100 million portfolio of programs including the “Dog’s Nose” program, an effort focused on the development of
an advanced, field-portable system for detecting the explosive content of land mines. In 1999, Dr. Dugan was
named DARPA Program Manager of the Year for her efforts, and in 2000 she was awarded the prestigious
Bronze deFleury medal by the Army Engineer Regiment. She is also the recipient of the Office of the Secretary
of Defense Award for Exceptional Service and the Award for Outstanding Achievement.

Dr. Dugan’s contributions to the United States military are numerous. She led a counterterrorism task force for
the Deputy Secretary of Defense in 1999 and, from 2001 to 2003, she served as a special advisor to the Vice
Chief of Staff of the Army, completing a Quick Reaction Study on Countermine for Enduring Freedom. The
results of this study were subsequently briefed to joint senior military leadership and successfully implemented
in the field.

Prior to her appointment as Director of DARPA, Dr. Dugan co-founded Dugan Ventures, a niche investment
firm, where she served as President and CEO. In 2005, Dugan Ventures founded RedXDefense, LLC, a
privately held company devoted to innovating solutions for combating explosive threats, where she also served
as President and CEO. From private industry, Dr. Dugan brings a wealth of management, finance, product
development, and marketing experience to the Agency.

Widely recognized for her leadership in technology development and as an experienced public speaker, Dr.
Dugan has appeared on the Discovery Channel, National Public Radio, and The AAAS Science Report. Her
projects have been the subject of articles in The New York Times Science Times, The New York Times
Circuits, Forbes, The Wall Street Journal, Chemical and Engineering News and Science News. Additionally,
Dr. Dugan previously participated in wide-ranging studies for the Defense Science Board, Army Science
Board, National Research Council, and the Science Foundation, and sat on the Naval Research Advisory
Committee and the Defense Threat Reduction Agency and Technology Panel.

Dr. Dugan obtained her doctorate degree in mechanical engineering from the California Institute of Technology
and her master’s and bachelor's degrees from Virginia Tech. She is the sole inventor or co-inventor on multiple
patents and patents pending. Dr. Dugan is the co-author of Engineering Thermodynamics, 1996. She is the
first female director of DARPA.



From: David Baltensperger

To: Girisha Ganjegunte; bavant@tamu.edu
Cc: Bill L Rooney

Subject: Fw: DOE FOA 0000123

Date: Tuesday, August 18, 2009 7:59:55 PM
Attachments: DOE FOA 0000123 (34.4 KB).msa
Girisha,

I think this would be a good place to include your salt tolerance work on sorghum at Pecos.

Please touch base with Bill Rooney and Bob Avant on this.

David Baltensperger
Professor and Head
Soil and Crop Sciences
Texas A&M University
2472 TAMU

College Station

Texas 77843-2474

979-845-3041


mailto:DBaltensperger@ag.tamu.edu
mailto:GKGanjegunte@ag.tamu.edu
mailto:bavant@tamu.edu
mailto:wlr@tamu.edu

RE: DOE FOA 0000123

		From

		Avant, Bob

		To

		Mullet, John E.; Bill Rooney

		Cc

		McCutchen, Bill; Baltensperger, David; Jaroy Moore

		Recipients

		jmullet@tamu.edu; wlr@tamu.edu; bmccutchen@tamu.edu; dbaltensperger@ag.tamu.edu; j-moore@tamu.edu



I spoke too soon, the $1million budget would be broken down over 3 years as shown on the attached spreadsheet.  Based on this, it might make more sense to add breeding and agronomics into one project for screening and agronomics.  Also note the match requirement and be thinking about how we deliver.  Could Ceres $ be used as match?  Your thoughts?



 



Bob Avant



Program Director



Texas AgriLife Research



979/845-2908



512/422-6171 (Cell)



bavant@tamu.edu



http://agbioenergy.tamu.edu



 



From: Avant, Bob 
Sent: Tuesday, August 18, 2009 7:00 PM
To: 'John Mullet'; Bill Rooney
Cc: Bill McCutchen (bmccutchen@tamu.edu); David Baltensperger (dbaltensperger@ag.tamu.edu); Jaroy Moore
Subject: DOE FOA 0000123
Importance: High



 



John and Bill,



 



General Atomics is assembling a consortium in response to a recent DOE FOA for cellulose production and they would like us to submit a mini proposal to develop salt tolerant energy sorghum varieties for production at Pecos and the Southwest.  (Ceres is also part of the consortium to evaluate compositional analysis of sorghum.)  



 



I suggested a budget of $1 million per year for 3 years including IDC.  Would you be interested in participating?  If so GA needs a 2 page miniproposal within a week.



 



Bob Avant



Program Director



Texas AgriLife Research



979/845-2908



512/422-6171 (Cell)



bavant@tamu.edu



http://agbioenergy.tamu.edu



 





TAMU budgets 8-18-09.xls

Sheet1


			TAMU FOA123 funding


			8/18/09


			Task			Funding ($K)


						Total DOE Funding			Annual DOE Funding ($/yr)			Total Cost Match			Task Total


			BioEngineered Feedstock			1,000			333			250			1,250


			Distress H2O Feedstock			500			167			125			625


			Biomass Delivery			250			83			63			313


			Economic Impact Analysis			250			83			63			313


			Totals			2,000			667			500			2,500








Sheet2


			








Sheet3


			











From: Avant, Bob

To: Mullet, John E.; Bill Rooney

Cc: McCutchen, Bill; Baltensperger, David; Jaroy Moore
Subject: RE: DOE FOA 0000123

Date: Tuesday, August 18, 2009 7:30:12 PM
Attachments: TAMU budgets 8-18-09.xIs

| spoke too soon, the S1million budget would be broken down over 3 years as shown on the
attached spreadsheet. Based on this, it might make more sense to add breeding and agronomics
into one project for screening and agronomics. Also note the match requirement and be thinking
about how we deliver. Could Ceres $ be used as match? Your thoughts?

Bob Avant

Program Director
Texas Agrilife Research
979/845-2908
512/422-6171 (Cell)
bavant@tamu.edu

http://agbioenergy.tamu.edu

From: Avant, Bob

Sent: Tuesday, August 18, 2009 7:00 PM

To: 'John Mullet'; Bill Rooney

Cc: Bill McCutchen (bmccutchen@tamu.edu); David Baltensperger (dbaltensperger@ag.tamu.edu); Jaroy
Moore

Subject: DOE FOA 0000123

Importance: High

John and Bill,

General Atomics is assembling a consortium in response to a recent DOE FOA for cellulose
production and they would like us to submit a mini proposal to develop salt tolerant energy
sorghum varieties for production at Pecos and the Southwest. (Ceres is also part of the consortium
to evaluate compositional analysis of sorghum.)

| suggested a budget of S1 million per year for 3 years including IDC. Would you be interested in
participating? If so GA needs a 2 page miniproposal within a week.

Bob Avant

Program Director
Texas Agrilife Research
979/845-2908
512/422-6171 (Cell)
bavant@tamu.edu

http://agbioenergy.tamu.edu


mailto:bavant@tamu.edu
mailto:jmullet@tamu.edu
mailto:wlr@tamu.edu
mailto:bmccutchen@tamu.edu
mailto:dbaltensperger@ag.tamu.edu
mailto:j-moore@tamu.edu

Sheet1

		TAMU FOA123 funding

		8/18/09

		Task		Funding ($K)

				Total DOE Funding		Annual DOE Funding ($/yr)		Total Cost Match		Task Total

		BioEngineered Feedstock		1,000		333		250		1,250

		Distress H2O Feedstock		500		167		125		625

		Biomass Delivery		250		83		63		313

		Economic Impact Analysis		250		83		63		313

		Totals		2,000		667		500		2,500
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From: Bill Rooney

To: GUTIERREZ, MIGUEL ; "Daniel Packer”; "mohan gowda"; "Payne Burks"; "Rebecca Corn"; "Bartek Matthew S";
“felderhoff@tamu.edu"”; "Hoffmann. Leo, Jr"

Subject: FW: Fall 2009 PBGC Seminar

Date: Wednesday, August 19, 2009 5:22:00 PM

Attachments: PBGC Seminars Fall 2009.doc.pdf

Folks,

I assume all of you saw this. | expect it is time for some of you to make presentations to the group.
regards,
bill

Dr. William L. Rooney

Professor, Sorghum Breeding and Genetics
Chair, Plant Release Committee

Texas A&M University

College Station, Texas 77843-2474

979 845 2151

----- Original Message-----

From: Anna J Fox [mailto:AFox@ag.tamu.edu]
Sent: Wednesday, August 19, 2009 1:46 PM
To: undisclosed-recipients:

Subject: Fall 2009 PBGC Seminar

Please see attached.

Thank you,
Anna


mailto:wlr@tamu.edu
mailto:miguel.1.gutierrez@monsanto.com
mailto:dj_packer@yahoo.com
mailto:mohangowda_hk@yahoo.com
mailto:payne11@neo.tamu.edu
mailto:rcorn@neo.tamu.edu
mailto:mbartek@tamu.edu
mailto:felderhoff@tamu.edu
mailto:leohjr@neo.tamu.edu

AgriLIFE RESEARCH i | TEXAS AsM
« EXTENSION

Texas A&M System

UNIVERSITY

COLLEGE OF AGRICULTURE
AND LIFE SCIENCES

Department of Soil and Crop Sciences
August 19, 2009

To: Members of the Plant Breeding and Genetics Circle

Sub.: Friday Lunch Seminars - Fall Semester, 2009

The theme for the PBGC seminars this semester is “Breeding for food, fodder and fiber quality”. Plant breeders,
food scientists and biotechnologists working on various crops as well as their graduate students whose theses

research focus on food, fodder, or fiber quality are invited to present their work.

Presentations could include: 1) major quality traits, 2) brief review of completed research work and gaps, 3) current
research objectives and ongoing work (methods and results), and 4) future challenges and opportunities.

The dates available for the seminars are given below:
September 4, 11, 18, 25
October 2, 9, 16, 23 30
November 6, 13, 20, 27

The first seminar (Sept. 4) would be a lead paper entitled “Improving food quality in crops — An end use
perspective” presented by Dr. Joseph M. Awika, Assistant Professor of Food Science and Technology.

All other dates are open. Interested scientists and graduate students are encouraged to submit titles and dates for
their presentations by August 31.

If you have questions or suggestions, please don’t hesitate to contact Amir Ibrahim (aibrahim@ag.tamu.edu) or B B
Singh (BSingh@ag.tamu.edu). Thank you.

Regards,

= - — -
P Z é—-—-——A

.

Amir Ibrahim and B.B. Singh, Co-chairs

Amir Ibrahim, Ph.D.

Small Grains Breeder

Heep Center, 370 Olsen Boulevard
2474 TAMU, RM 430

College Station, Texas 77843-2474
Tel. 979.845-8274; Fax. 979.845.0456
http://soilcrop.tamu.edu
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Texas A&M System

UNIVERSITY

COLLEGE OF AGRICULTURE
AND LIFE SCIENCES

Department of Soil and Crop Sciences
August 19, 2009

To: Members of the Plant Breeding and Genetics Circle

Sub.: Friday Lunch Seminars - Fall Semester, 2009

The theme for the PBGC seminars this semester is “Breeding for food, fodder and fiber quality”. Plant breeders,
food scientists and biotechnologists working on various crops as well as their graduate students whose theses

research focus on food, fodder, or fiber quality are invited to present their work.

Presentations could include: 1) major quality traits, 2) brief review of completed research work and gaps, 3) current
research objectives and ongoing work (methods and results), and 4) future challenges and opportunities.

The dates available for the seminars are given below:
September 4, 11, 18, 25
October 2, 9, 16, 23 30
November 6, 13, 20, 27

The first seminar (Sept. 4) would be a lead paper entitled “Improving food quality in crops — An end use
perspective” presented by Dr. Joseph M. Awika, Assistant Professor of Food Science and Technology.

All other dates are open. Interested scientists and graduate students are encouraged to submit titles and dates for
their presentations by August 31.

If you have questions or suggestions, please don’t hesitate to contact Amir Ibrahim (aibrahim@ag.tamu.edu) or B B
Singh (BSingh@ag.tamu.edu). Thank you.

Regards,

= - — -
P Z é—-—-——A

.

Amir Ibrahim and B.B. Singh, Co-chairs

Amir Ibrahim, Ph.D.

Small Grains Breeder

Heep Center, 370 Olsen Boulevard
2474 TAMU, RM 430

College Station, Texas 77843-2474
Tel. 979.845-8274; Fax. 979.845.0456
http://soilcrop.tamu.edu



From: Bill Rooney

To: "Nilesh Dighe"

Subject: FW: FMC Potential Partnership Meeting

Date: Saturday, October 10, 2009 11:11:08 PM

Nilesh:

FYI, you will probably be asked to make our presentation for me. I'll work with you next week to

get set up and confirm. It will be on October 20th.
Regards,
Bill

From: Zak, Kendra [mailto:kzak@tamu.edu]

Sent: Tuesday, October 06, 2009 11:34 AM

To: Irooney@tamu.edu; wir@tamu.edu; Turner, Nancy; Lunt, David; Sawyer, Jason; Wickersham, Tryon
A.; Simpson, Shay; Avant, Bob; smpall@yahoo.com; McCutchen, Bill; Helms, Adam; Spurlin, Shayna
Cc: Slovacek, Jackie

Subject: FMC Potential Partnership Meeting

All,

Todd McGee with FMC BioPolymer will be on campus at the Corporate Relations Conference Room in

the Centeq building on Tuesday October 20t from 8-2pm. | have the conference line reserved for
those off campus. Below are his interest. This could have significant sponsored research potential.
Please make arrangements to attend. | will make individual contact on what topic areas you will need
to discuss.

Please let me know your availability by tomorrow Wednesday October 7hats pm. le: if you have a
class that day | need to schedule around.

From Todd:
Where | would see next steps going, for example with sorghum, is to understand how we can

extract from sorghum the fiber, minerals and protein and potentially supply it and some revised
recipes for food companies. Might be very interesting for companies supplying things like muscle
milks, meal replacement systems, gluten free baked goods, etc.

Only addition if not already part of it, would be to cover anything you know about nutrients in
seaweeds (properties, potential health and nutrition benefits, extract-ability).

Fundamentally we supply food and nutraceutical ingredients and delivery systems, so anything that
will help our customers add additional value to their products are a potential fit for us.

Thank you,

Kendra Zak

Administrative Assistant
AgriLife Corporate Relations
1500 Research Pkwy Suite 100


mailto:wlr@tamu.edu
mailto:nileshdighe@neo.tamu.edu

College Station, TX 77845
office: 979-845-4281

cell: 512-304-5373

fax: 979-458-2155
kzak@tamu.edu


mailto:kzak@tamu.edu

From: Helms. Adam

To: g-petersonl@tamu.edu; nmelhout@ag.tamu.edu; thomasson@tamu.edu
Cc: jmgould@ag.tamu.edu; wir@tamu.edu; ssearcy@tamu.edu

Subject: FW: Highest Priority: DARPA Energy Crops

Date: Tuesday, September 29, 2009 12:01:43 PM

Attachments: DARPA Eneray Crops Assianed Tasks.doc

TIGM DTRA Milestones and Deliverables.pdf
Budaet Instructions.doc
RR FedNonFed Budget 2010.xls

Importance: High

Drs. El-Hout, Peterson and Thomasson,

| hope that Mike Gould, Bill Rooney or Steve Searcy have all talked to you about this project with
DARPA. Attached are several documents — the assigned tasks document shows what tasks we would
like for you work on with other collaborators. The other files are explained in the email below. Please,
if you have any questions, contact me at your earliest convenience.

Thanks,,
Adam

Adam Helms

AgriLife Research Corporate Relations
979-255-0752 (mobile)

979-458-2677 (office)

From: Helms, Adam

Sent: Monday, September 28, 2009 2:58 PM

To: wir@tamu.edu; stelly@tamu.edu; Mullet, John E.; ssearcy@tamu.edu; jwrichardson@tamu.edu;
jmgould@ag.tamu.edu; pklein@tamu.edu

Cc: Simpson, Shay; Spurlin, Shayna; Nelson, Michelle; Bridges, Brenda; Giroir, Brett; Avant, Bob;
McCutchen, Bill

Subject: Highest Priority: DARPA Energy Crops

Importance: High

Good Afternoon:

Please find attached the proposal for the DARPA Energy Crops proposal. | have updated each
objective to include assigned PI's. There are several things we need to accomplish to submit this

proposal to DARPA by October oth,

1. Please submit your budgets by close of business October 1 to myself and Shayna Spurlin.
Shayna prepared the budget template (attached) with instructions for entering information
— if you have any questions, please refer them to her ( sfspurlin@tamu.edu ). If you have
any capital equipment or lab supplies, we will need a detailed list of items to be purchased
as well as a quote for the expenses. We will send an example budget justification out
ASAP.

2. Timelines for Gantt Chart development — The example we were given for the latest
DARPA proposal from Engineering showed a Gantt Chart developed on the weekly level. |
do not know if we can honestly justify developing a Gantt Chart to that level of detail and
defend it (specifically due to unknown weather concerns, start time, etc). We are aiming
for a quarterly Gantt Chart timeline to begin this project, and if need be, refine the chart to
DARPA'’s specific needs (Dr. Giroir — do you know reporting format is preferred?).

a. For each Objective you are assigned, please submit a numbered Milestones and
Metrics/Deliverables/Total Cost breakdown (example attached)

3. PowerPoint — John Mullet will send me a PPT which | will distribute to the group. This

PPT will be presented to the DARPA team and can be thought of as the “defense” for this


mailto:ahelms@dsmail.tamu.edu
mailto:g-peterson1@tamu.edu
mailto:nmelhout@ag.tamu.edu
mailto:thomasson@tamu.edu
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High-Biomass Energy Crops for U.S. Energy Security


VISION: The Texas A&M University System (TAMUS) will create and deliver advanced high yielding energy sorghums and new energy crops through a novel, non-GMO, wide-hybridization technology platform.  These unique energy crops will be sustainable, high yielding, widely adapted, drought tolerant, optimized for biofuels and biopower generation, thereby significantly improving U.S. biofuels and biopower production capability and long-term energy security.  


REQUIRED RESOURCES:  $21M / 5 years: By year:  $3M, $3M, $5M, $5M, $5M.


PROJECT DELIVERABLES:


1. Energy sorghum production maximized in locations of national security importance using optimized management practices, harvest logistics, and economic assessment.


2. Energy sorghum hybrids with increased yield and optimized composition for advanced biofuels and biopower generation designed using an integrated genomics-to-energy crop breeding technology platform.


3. Novel wide-hybrid energy crops propagated vegetatively and/or through seed production and an understanding of the genetic basis of wide hybridization.


OVERALL APPROACH: The capacity to sustainably produce a large supply of low cost compositionally optimized biomass is an essential requirement of large-scale economic production of advanced biofuels.  Researchers at TAMUS have determined that energy sorghum and wide-hybrids derived by crossing sorghum to cane and other energy grasses can meet the biomass feedstock requirements of the cellulosic-advanced biofuels industry.  The proposed R&D plan will accelerate the genetic improvement of energy sorghum, develop novel sorghum/cane wide-hybrids for energy use, deploy these crops in sites of national security importance, and optimize crop management, biomass harvesting and delivery to biorefineries.

NATIONAL SECURITY IMPLICATIONS: Energy sorghum hybrids optimized for geographic regions of national security importance have the capacity to supply lower cost feedstocks with specialized characteristics for advanced biofuels or biopower generation with high GHG offsets. Accelerating the improvement of energy crops will lead to cost decreases, supply increases, better conversion efficiency, reduced competition with food and feed production, and improved life cycle assessment of fuels derived from energy sorghum and wide-hybrids. Successful implementation of these technologies will provide a strategic, sustainable, low-cost source of advanced biofuels and biopower for DOD, and in the longer term could significantly impact the world’s supply of energy and transportation fuels. 

GOAL 1. Grow and optimize production of current energy sorghum hybrids at sites of importance to national security (Figure 1).  TAMUS has created unique high-tonnage drought-tolerant, non-GMO “energy sorghum” hybrids that yield 10-15 dry tons (dT) of lignocellulosic biomass per acre.  Current versions of energy sorghum enables biomass delivery to biorefineries at ~$60/dT providing a ~75% GHG offset for advanced biofuels production or ~95% for biopower. Energy sorghum hybrids will be grown at sites of national security interest such as Hawaii and other locations where agronomic management and harvest logistics will be optimized. Hybrid seed will be produced and tested in cooperation with our corporate partner Ceres, a bioenergy crop seed company.
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GOAL 2. Build a full-scale integrated genomics-to-breeding technology platform that will accelerate the rate of genetic improvement of energy sorghum and wide-hybrids (Figure 2).  Sorghum is one of the most highly productive C4 grass species known, with excellent genetics, a complete genome sequence, and an extensive germplasm collection (~40,000 accessions) that contains valuable genetic diversity for the design and improvement of energy sorghum and other energy crops.  TAMUS is creating an advanced Genomics to Breeding Technology Platform based in part on a novel digital genotyping technology that enables the acquisition of detailed profiles of genetic variation of germplasm accessions, gene discovery populations, and breeding materials. Implementation of this technology within an expanded TAMUS energy sorghum and wide-hybrid genomics, breeding, and improvement program will significantly increase the long-term rate of energy crop design and improvement. The goal is to increase energy crop yield to 15-20 dT/acre while optimizing biomass composition to improve conversion efficiency into advanced biofuels and biopower.
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GOAL 3. Develop next-generation energy crops using novel wide-hybridization technology that enables sorghum to be crossed with energy cane and other energy grasses (Figure 3).  Wide-hybridization technology developed at TAMUS allows sorghum to be crossed with sugarcane and other C4 grasses. The resulting intergeneric hybrids have the potential for increased yield, to exhibit unusual hybrid vigor, and to express unique combinations of useful traits from the species being crossed, such as large seed size or drought tolerance from sorghum, with perennial growth, cold tolerance, and/or high nitrogen use efficiency from other C4 grasses such as energy cane or Miscanthus.  Revolutionary ramifications are expected: [1] mass-production of hybrid seed from crosses with energy canes (first time ever); [2] 25-90+% cost reduction for planting energy canes; [3] option to grow wide-hybrid energy crops as seed-based crops (much more flexible than production based on vegetative propagules); and [4] a suite of newly created next-generation energy grasses for advanced biofuels and biopower generation in diverse agricultural and climatic conditions.


[image: image5.wmf]

IP/LICENSING PLAN: The intellectual property for sorghum wide-hybridization and wide-hybrids is wholly owned by TAMUS. Current energy sorghum hybrids (not wide-hybrids) are being developed in collaboration with Ceres, a commercial energy crop seed company.  Ceres has agreed to extend preferred customer status to DOD for its sorghum hybrids and to supply commercial amounts of seed. The results of research funded by DARPA will be protected via both statutory means (e.g. patents, plant variety protection certificate) and contractual means (e.g. distribution of tangible materials under appropriate agreements).  Licensing of TAMUS intellectual property will include diligence to ensure licensees will meet both commercial and national security requirements for these novel energy crops.

RESEARCH AND DEVELOPMENT PLAN:


GOAL 1: Optimize production of energy sorghum hybrids in strategic areas to provide feedstocks for biofuels production for military installations.  


Deliverables: 


1. Energy sorghum hybrids adapted to specific production environments of national security interest.  


2. Agronomic guidelines for sustainable production of energy sorghum.


3. Location-specific logistics system for supplying biomass feedstocks to biorefineries that meet product specifications.  


4. Economic assessment of dedicated energy sorghum production and biomass delivery to biorefineries at sites of national security interest.  


Rationale: Energy sorghum, a C4 grass, is a superior plant species for lignocellulosic bioenergy production due to its ability to produce at least 10-15 dry ton/acre of biomass in good production environments.  The development of high yielding energy crops such as energy sorghum is important to the successful establishment of large-scale biofuel production because these crops will (1) reduce the cost of biomass per unit of biofuels produced, (2) reduce competition for land and between food and fuel crops by minimizing bioenergy production footprints, (3) reduce the cost of transporting biomass to biorefineries by increasing the amount of biomass that can be generated near a biorefinery, and (4) reduce carbon emissions per unit of transportation fuel produced generating carbon credits and positive environmental impact.  The goal of this objective is to maximize the yield of energy sorghum hybrids in sites of national security interest by screening current and next-generation energy sorghum hybrids for adaptation to specific locations, optimizing crop management, harvesting schedules and the logistics of processing and transport of biomass feedstock to biorefineries.  The economics of the integrated energy sorghum production system will also be analyzed.


RESEARCH PLAN:


Objective 1: Identify the best energy sorghum hybrids for specific production environments of national security interest.  (Ceres, Inc)

Rationale: Energy sorghum hybrids need to be evaluated in multiple environments to identify specific hybrids that are best adapted to each production site, to assess the yield potential in each region, and to identify the factors that limit yield in each environment so they can be minimized through genetic improvement and crop management.    


Implementation Plan:


1. Small replicated trials of at least 25 different energy sorghum hybrids in 8-10 environments to assess and identify the optimum genotypes for each adaptation zone.   Production test sites will include and focus on sites of current national security interest and regions that are likely to be important in the longer term. As appropriate to environment, selected energycane varieties will be included for relative comparison of performance.  


2. Plant Breeding Data to collect includes but is not limited to


a. Biomass Yield


b. Composition


c. Height, Maturity


d. Disease Reaction


e. Pest Reaction


Budget:  Years 1-2, $175K/year; Years 3-5, $400K/year


Objective 2: Establish sustainable and best management practices for optimum agronomic production of energy sorghum at selected locations of strategic importance.  (Blumenthal)

Rationale: The genetic potential of elite hybrids or cultivars will be expressed and yield maximized only if best management practices are utilized to optimize the production environment.  


Implementation Plan: 


1. Large replicated trials of the highest yielding energy sorghum hybrids for agronomic testing at selected locations.  Variable factors to evaluate include 


a. plant population


b. fertility, irrigation requirements


c. harvest scheduling


d. hybrid or cultivar


e. composition


2. In Years 1 and 2, we expect testing in 2 to 3 locations.  In Years 3 to 5, additional locations will be established.


3. As appropriate to locations such as Hawaii, energycane cultivars will be planted and evaluated in comparable studies. 


Budget:  Years 1-2, $175K/year; Years 3-5, $400K/year


Objective 3: Evaluate systems to meet biomass delivery specifications (quantities, moisture content, particle size, total carbohydrate composition, ash content, etc.) for conversion systems. (Searcy & Thomasson)

Rationale: Efficient harvest systems that consistently provide acceptable biomass to the processing gate in a timely and desired mode is essential for any biorefinery.  


Experimental Plan:  Given DOD’s desire for drop-in biofuels that can displace significant quantities of petroleum-based JP-8 and JP-5, the most likely conversion techniques will be thermo-chemical in nature, at least in the mid-term future.  Without selecting a specific conversion technique, general feedstock characteristics can be anticipated.  Thermo-chemical conversion techniques typically require biomass with lower moisture content and smaller, more uniform particle sizes, both of which are significant challenges without applying excessively high levels of energy.  All technical challenges to providing the desired feedstock characteristics will be prioritized, and greatest emphasis placed on the most limiting factors.  


The following is a five-year plan to assess potential biomass feedstock logistics systems that would be required to meet DOD demands for biofuels.  This plan will be closely coordinated with activities under the related objectives, and with DARPA.


Year 1:  


a. Obtain from DARPA preferred target locations for biofuels production and consumption and target biomass characteristic specifications.  Anticipate three distinct sites to be evaluated during the initial phase of the project.  If DOD specs are unavailable, establish target specifications for generic thermo-chemical conversion techniques based on existing techniques such as Fischer-Tropsch and pyrolysis.


b. Assess agricultural infrastructure at the selected sites to determine the potential suite of machinery needed for harvest, storage, transport and preprocessing.


c. Utilize the DOE feedstock logistics simulation model (IBSAL) to assess the impact of regional weather conditions on the operation of potential logistics systems.


d. Identify probable optimum logistics systems for each site evaluated, and challenges to be overcome in each system.


Year 2:


a. Utilizing Texas AgriLife Research regional experiment stations, select locations and harvest periods most capable of simulating the DOD target locations.


b. Establish small-scale (30-50 acre) studies to evaluate of the performance of the identified logistics systems.  


c. Evaluate the performance of the logistics systems relative to the established delivery specifications and the anticipated and unanticipated challenges to achieving the desired characteristics.


d. Compare actual and simulated logistics systems performance at each target site based on desired and achieved biomass feedstock characteristics, and identify logistics operations requiring modification or alternative techniques.


Year 3:


a. In consultation with DOD project managers, determine if each target site logistics system testing should continue on a small-scale basis at Texas AgriLife Research centers with revised logistics mechanisms intended to address year 2 identified deficiencies, transition to larger scale/longer harvest period studies, or establish a study in the target site region.


b. Evaluate tested systems in a manner similar to year 2, concentrating on challenges with each site.


c. Comparison of desired and achieved biomass feedstock characteristics under revised logistics systems, identification of logistics unit operations representing greatest opportunity for enhancement of feedstock quality if fundamental changes are made in machines or techniques.


Years 4 & 5:


a. Optimized logistics systems will be evaluated and enhanced in large-scale demonstrations in conjunction with the sorghum hybrids and production technique developed under objective 1 and 2.


Budget:  Years 1-2 - $350K/year; Years 3-5 $800K/year

Objective 4:  Determine the optimal production harvesting system in alternative regions and prices farmers must be paid to grow a dedicated energy crop.  (Richardson)

Rationale:  It is critical to the project’s success to know what the cost of producing biomass feedstocks and the prices (and contracts) farmers will have to be offered to get them to grow a dedicated energy crop. Risk of production and harvesting energy crops must be considered relative to risks of producing traditional crops or breaking out new land to grow energy crops.  


Experimental Plan:  The results of the field data collection and logistics system simulation will be combined into an assessment of sorghum production, harvest and delivery system.  This effort will include details on the equipment, fuel use, labor requirements, and costs of planting, growing, harvesting, handling, and transporting feedstock in order to generate accurate projections of delivered feedstock cost under a commercial scenario.  Information about weather risk, soil productivity, and costs of production for traditional crops at each alternative site will be modeled in a Monte Carlo economic model to project risk adjusted net incomes for energy crops and existing food/feed crops.  Costs of production and production functions for dedicated energy crops will be modeled to estimate risk adjusted net returns for energy crops using alternative production and harvesting practices.  Stochastic efficiency techniques will use the risky net returns for energy crops and traditional crops to estimate utility adjusted net returns for alternative price/contract arrangements to estimate which price/contract will be necessary to induce farmers to grow energy crops. Model results will be validated through interviews with local commercial scale farmers.


Analyses of acreage competition with traditional food/feed crops will be done for alternative areas.  For regions with no current crop production, the costs to convert open ground to energy crop production will be estimated.  Budgets developed for growing an energy crop under alternative production and harvesting systems will be used to determine the economically optimal production/harvesting system for each study area.  Local risk factors are expected to make the optimal production/harvesting system differ across study areas.


Budget:  Years 1-2, $225K/year; Years 3-5 $350K/year.


Objective 5: Identify feasible production regions for commercial production of dedicated energy crops at sites of national security interest.  (Richardson)

Rationale: Many different factors must be considered in identifying production sites.  Site selection is a critical factor, as it will directly affect what kind of energy sorghum to produce, crop yields, and the costs of production. Early selection of feasible sites will directly affect the plant breeding program and where field tests will be conducted. Once feasible sites are identified, the basic and agronomic research can proceed to optimize the energy crop’s biomass production potential for regions of interest. The site selection criteria must consider many different factors, such as: growing season for sorghum, current production of sorghum in the region, harvesting and storage requirements, proximity to end users, availability of land and irrigation water, rainfall patterns, temperature patterns, competition with existing crops and livestock, population density, and environmental considerations.


Experimental Plan: 


1. Identify the DARPA site selection criteria.  


2. Identify additional location criteria based on secondary data and experience and assign weights to site selection criteria to form a lexicographic function for ranking alternative sites. 


3. Develop models to analyze the possible sites discussed at the meeting plus additional sites that also may meet the site selection criteria.  


4. Location studies will be updated in subsequent years as the breeding program produces new varieties that could expand the climatic/resource zones where dedicated energy sorghum can be produced.


Budget:  Years 1-2, $75K/year; Years 3-5, $50K/year

GOAL 2:  Increase the yield and optimize the composition of energy sorghum using an integrated genomics-to-breeding technology platform to accelerate the rate of genetic improvement and design of energy sorghum. 


Deliverables:


1. Energy sorghum inbreds and hybrids with increased yield (~15-20dT/acre) and improved composition for conversion processes.


2. A genomics-to-breeding technology platform that will sustain increased rates of energy sorghum improvement.


3. Identification of genes/QTL/markers that control traits important for the design of energy sorghum and other energy crops including wide-hybrids.


Approach: The TAMUS sorghum-breeding program is developing next-generation energy sorghums by screening the sorghum germplasm collection for useful genes/traits and then pyramiding these genes through breeding and marker-assisted selection into elite energy sorghum hybrids (Figure 4).  DARPA funding will be used to accelerate the genetic improvement of energy sorghum through development of an advanced Genomics to Breeding Technology Platform.  
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Digital Genotyping Technology, recently developed at TAMUS, will be used to screen germplasm accessions and breeding lines, create core collections, populations, for QTL/trait to gene mapping, and to carry out genome wide marker-assisted-breeding (MAB) (Figure 5). Implementation of this technology within an expanded energy sorghum and wide-hybrid breeding and improvement program will significantly increase the rate and efficiency of energy crop design. 
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Figure 5: Germplasm-mining pipeline that begins by collecting diversity profiles of sorghum germplasm accessions, followed by the creation of core collections, populations, trait/QTL mapping, breeding and marker-assisted selection (MAS). 


RESEARCH PLAN:


Objective 1: Collect diversity profiles of sorghum germplasm accessions and use this information to create core collections of known genetic composition that contain a large portion of the genetic diversity present in the sorghum germplasm collection.  (Mullet, Klein, Rooney)

Experimental Plan:


1.1 Collect genomic diversity profiles of ~2,500-5,000 accessions per year.




a. Collect accession phenotypes/genotypes.


b. Collect diversity profiles (~1,000 markers/genotype)


c. Process GAII sequence data to identify SNPs, INDELs


d. Create a diversity database and dendograms.


1.2 Create and genotype enriched core germplasm collections.


a. Create core collections based on genetic diversity/phenotypes.


b. Collect 500+ high-resolution genotype profiles of accessions.


c. Process sequence data, database entry.


Budget: $250K/yr - Yr1/2; $350/yr – Yr 3-5


Objective 2: Create and screen an integrated set of breeding and discovery populations for phenotypes/genotypes/genomic regions that contribute to combining ability, yield, and QTL/genes that modulate key energy sorghum traits.  (Mullet, Klein, Rooney) 


Experimental Plan:


2.1. Create 3-5 PS energy R-line derived populations (F2 to RILs).


2.2. Screen populations for key energy traits.


a. Biomass yield/partitioning.


b. Tillering, lodging


c. Flowering time, height


d. Composition (NIR)


e. Conversion efficiency


f. Drought/salt tolerance 


2.3 Map QTL and generate markers for energy trait marker-assisted breeding.


2.4 Search germplasm for optimum versions of target genes/QTL/traits.


Budget: $250K/Yr – Yr1/2; $400K – Yrs 3-5


Objective 3: Develop and test advanced inbred lines and hybrids for yield, adaptation, and traits that contribute to the value and overall utility of energy crops.  (Mullet, Klein, Rooney, Peterson)

Experimental Plan:


3.1 Construct a large number of crosses among converted energy lines to sample diversity.



3.2 Test-cross/phenotype/genotype/select improved lines.


a. 
Biomass yield/partitioning.


e. Tillering, lodging


f. Flowering time, height


g. Composition (NIR)


h. Conversion efficiency


i. Drought/salt tolerance 


3.4 Conduct selective mapping per se and in hybrids.


3.3 Pyramid beneficial traits in elite pollinator parents.


a. Using phenotypic selection.


b. Using marker-assisted-selection.


3.4 Generate and test hybrids in multiple locations.


 Budget:  $500K for Years 1, 2; $750K/yr for Years 3-5.

GOAL 3:  Create revolutionary next-generation energy crops by wide hybridization of diverse sorghums with sugarcanes and other energy grasses.  


Deliverables: 


1. Elite intergeneric hybrids individually selected for vegetative propagation and biofuel production characteristics; diversity that expands production range.


2. Assessments of values and production ranges for the elite intergeneric hybrids.


3. Parental lines that optimize production of intergeneric F1 or BC1F1 seed for seed-based cultivation of heterotic “sor-canes” and other wide-hybrids, and/or self-fertile synthetic polyploids.  


4. Genetic types that expand the ease and scope of wide-hybridization among C4 grasses for deriving additional biofuel crops.  

Approach: Because the highest yields of plant biomass are derived from exceptional C4 grass hybrids, the most energy and cost-effective plant-based biofuel strategies will rely on C4 hybrids. TAMUS recently established technology that revolutionizes the range and facility of wide-hybridization between sorghum and other C4 grasses, including sugarcanes. TAMUS is uniquely capable of creating extremely large numbers of genetically unique intergeneric hybrids that have never been produced before.  These have the potential for [1] strong vegetative hybrid vigor, [2] unique combinations of useful traits from the species and genotypes being crossed, [3] high capacities for clone-based production, like sugarcane, and [4] large enough seed sizes to allow for production of “wide-hybrid” canes from seed-based plantings.  Potential trait combinations include resistances to multiple diseases, pests, drought, heat, cold, salinity, and soil deficiencies, perennial or annual growth, high nitrogen-use efficiency.  This DARPA project will expectedly lead to a suite of novel next-generation energy grasses for advanced biofuels and biopower generation, the revolutionary benefits of which will include significantly higher biofuel yields, greater diversity of bio-fuel crops available to DARPA and other bio-fuel producers, expanded geographic, climatic and environmental ranges usable for biofuel production (thereby reducing impact on food production), and a seed-based system for producing cane-like intergeneric crops which eliminate costly vegetative plantings (up to $1,000/acre).

Research Plan


Objective 1: Create large numbers of individually distinct sorghum/energycane hybrids.  (Rooney, Stelly, Gould/Sugarcane Breeder)

Rationale: Evaluation of current wide-hybrids indicates that “elite” hybrids (top 2%) offer great promise as biofuel feedstocks. If grown clonally as biofeedstocks using methods that rely on vegetative propagules, as for sugarcane, only the very best wide-hybrids will be used for biofuel production.  The best hybrids will be obtained most rapidly by screening very large numbers of progeny from very diverse pollen parents.  The best hybrids will be advanced for use in crop testing and hybrid development.  


Experimental Plan: 


1. Hybridization of Tx3361 sorghum (and other iap derivative lines) with energycane in crossing greenhouses in Weslaco and/or College Station, Texas.  


2. Produce at least 10,000 intergeneric seed annually 


3. Selectively establish at least 1,000 seedlings in field nurseries in College Station for evaluation.  


4. Through five years, screen at least 50,000 hybrids.  Select hybrids will be propagated at the end of the season for use in other objectives.  


Budget: 
$150K/yr, Years 1-2; $200K/yr, Years 3-5



Objective 2: Multi-location screening of wide-hybrids to identify elite and unique hybrids.  (Rooney, Beaumont, Weslaco) 


Rationale: The performance of intergeneric hybrids will be affected by interactions of genotype and environment (GxE).  Given the possibility that subsequent production may be best served by selection directly in each area of subsequent use, we will grow and select early-generation wide-hybrids in multiple locations that are expected to be biofuel production sites.  Data and selections from these sites will collectively reveal site-specific and site-nonspecific trait and/or genetic tendencies that foster improved selection subsequently.     


Experimental Plan: 


1. Intergeneric hybrids will be grown as transplanted seedlings or direct-seeded seedlings in three different production environments (College Station, Weslaco and Beaumont).  One of two general approaches will be used to distribute materials to multiple locations destined to serve as biofuel production test sites.  


2. F1 seedlings selected in breeding nurseries will be vegetatively propagated and distributed clonally for replicated evaluation at the test sites.   


3. Wide-hybrid F1 seed identified as to parentage will be distributed to the multiple-location sites, for either direct seeding or greenhouse-based germination and subsequent transplanting; in this case, results from multiple locations would be collated according to parentage, not individual genotypes (i.e., family-based selection).  


Budget: 
$150K/yr, Years 1-2; $200K/yr, Years 3-5


Objective 3: Determine agronomic performance and conduct pilot-scale testing of intergeneric hybrids.   (Rooney, Gould/Sugarcane Breeder, El-Hout, Blumenthal)

Rationale: Agronomic characterization of intergeneric hybrids will define the best management practices for these new crops, their relative strengths, and the best genotypes for commercialization.  This information will be used to identify clones to advance for research objective 4.


Experimental Plan:

1. Years 1-2: 


a. Hybrids selected in Objective 1 or 2 will be clonally propagated and planted in multiple locations (Weslaco, College Station, and Beaumont, Texas). 


b. In select locations, two complete trials will be planted; one will be grown under full irrigation and the second will be produced under limited irrigation to fully assess the level of drought tolerance.  


c. Evaluation for at least three years to determine adaptation, perenniality and biomass yield.  All trials will have comparative checks of bioenergy sorghum and energycane.  


2. Years 3-5: 


a. Continue additional testing, as described in Years 1-2. 


b. In years 3-5, the elite lines will be clonally propagated for advanced testing in a larger number of locations; including but not limited to sites of importance to DARPA and DOD production.    

Budget: 
$150K/yr, Years 1-2; $300K/yr, Years 3-5

Objective 4: Develop seed-based propagation systems for sorghum/energycane hybrids  (Rooney, Gould/Sugarcane Breeder, Stelly)

Rationale: Seed-based planting of an energycane-like crop could reduce planting costs by >90% and greatly increase production flexibility, and attractive feature for both producer and biofuel plant feedstock production facilities.  Current data indicate that major strides in seed production and hybrid performance will be obtainable through improvements of both parents, i.e., breeding of improved sorghum seed parents and concomitant selection among energycane pollen parents.   


Experimental Plan: 

1. Sorghum Seed Parental Line Development (iap)

a. iap sorghum with high stem sugar

b. enhanced disease resistance

c. improved drought tolerance

d. production of A/B lines

2. Energycane Pollinator Parent Screening and Development

a. assess seed set of different energycane pollinators on Tx3361 or other iap sorghums

b. select energycane pollinators based on pollen viability, Tx3361 seed set, and progeny performance

c. selectively breed energycane specifically for pollination of iap sorghum genotypes

d. test selected derivatives from breeding for enhance pollination of iap sorghum genotypes

3. Cytological Manipulations of Pollinator Parent to Produce Uniform Commercial Hybrids

a. recover an amphiploid of each elite sorghum/energycane hybrid

b. test fertility of derived line

c. test hybridization of derived line to sorghum (4.1a)

d. derive lines that are good pollinators and genetically stable

Budget: 
$400K/year, Years 1-2; $600K/year, Years 3-5


Objective 5: Molecular characterization of iap and other important genes that influence intergeneric hybridization and recombination, and parental and intergeneric hybrid genotypes.  (Klein, Mullet)

Rationale: Characterization of the iap gene will facilitate further selection of promising parental genotypes for producing intergeneric crosses.  In this case, marker-assisted selection will expedite and economize the development of genetic combinations of iap with other genes that enhance production, performance and quality of wide-hybrids.  Mapping of a trait-controlling gene at high resolution is often key to its identification, which may well stimulate the discovery and utilization of similar genes in other species. Such advances could lead to additional advances in US biofuel feedstock production. 


Experimental Plan:  


a. Evaluate a BC1F1 mapping population (N=300) for the iap phenotype.


b. Genotype the BC1F1 mapping population to the ~0.3 cM resolution.  


c. The iap-containing segment between most closely flanking markers will be searched for genes that have the expected function.


d. Candidate genes will be sequenced from Tx3361 and wild type and validated bioinformatically and experimentally as the gene that enables intergeneric hybridization.


e. DNA markers linked to iap alleles will be developed for use in the wide-hybridization breeding program.


a. “Digital Genotype” parental lines and select progeny.


b. Analyze the Digital Genotypes to determine the sizes and extents of genome admixture in the hybrids.


c. “Digital Genotype” selected cane genotypes that are tested for efficacy in wide-hybridization, and determine if the genotyping technology can enhance parental line selection.


Budget: 
$150K/yr, Years 1-2; $200K/yr, Years 3-5


BUDGET SUMMARY: Total Costs


		Task

		Year 1

		Year 2

		Year 3

		Year 4

		Year 5

		Totals



		1.1

		$175,000

		$175,000

		$400,000

		$400,000

		$400,000

		$1,550,000



		1.2

		$175,000

		$175,000

		$400,000

		$400,000

		$400,000

		$1,550,000



		1.3

		$350,000

		$350,000

		$800,000

		$800,000

		$800,000

		$3,100,000



		1.4

		$225,000

		$225,000

		$350,000

		$350,000

		$350,000

		$1,500,000



		1.5

		$75,000

		$75,000

		$50,000

		$50,000

		$50,000

		$300,000



		

		$1,000,000

		$1,000,000

		$2,000,000

		$2,000,000

		$2,000,000

		$8,000,000



		

		

		

		

		

		

		



		2.1

		$250,000

		$250,000

		$350,000

		$350,000

		$350,000

		$1,550,000



		2.2

		$250,000

		$250,000

		$400,000

		$400,000

		$400,000

		$1,700,000



		2.3

		$500,000

		$500,000

		$750,000

		$750,000

		$750,000

		$3,250,000



		

		$1,000,000

		$1,000,000

		$1,500,000

		$1,500,000

		$1,500,000

		$6,500,000



		

		

		

		

		

		

		



		3.1

		$150,000

		$150,000

		$200,000

		$200,000

		$200,000

		$900,000



		3.2

		$150,000

		$150,000

		$200,000

		$200,000

		$200,000

		$900,000



		3.3

		$150,000

		$150,000

		$300,000

		$300,000

		$300,000

		$1,200,000



		3.4

		$400,000

		$400,000

		$600,000

		$600,000

		$600,000

		$2,600,000



		3.5

		$150,000

		$150,000

		$200,000

		$200,000

		$200,000

		$900,000



		

		$1,000,000

		$1,000,000

		$1,500,000

		$1,500,000

		$1,500,000

		$6,500,000



		

		

		

		

		

		

		



		Total

		$3,000,000

		$3,000,000

		$5,000,000

		$5,000,000

		$5,000,000

		$21,000,000





�



FIGURE 3.  Diagrammatic representation of wide-hybridization technology for sorghum (Sorghum bicolor):  normal sorghum stigmas are highly “self-compatible”, i.e., with sorghum pollen (left), but highly incompatible with alien pollen (center), pollen tubes of which are forced to cease growth soon after emergence, thus precluding fertilization.  In the specially bred TAMUS “promiscuous” lines of sorghum, the alien pollen is much more compatible (right) resulting in pollen tube growth, which thus permits fertilization, embryogenesis and formation of F1 seed.   
























Task 1:

Milestones and Metrics:

1.

W

We will scale WT clones to grow and differentiate in 96-well plates. We will
demonstrate that greater than 90% of wells differentiate into tissue types as defined
below.

Undifferentiated ES cells will be defined by morphology under a light microscope and
expression of markers specific for pluripotency including Oct4 and alkaline phosphatase.
Neurons will be defined by expression of neuronal markers: Lhx3 and Isl 1/2.

EBs will be defined by morphology, size, and cell number.

Gut epithelia will be defined by Cdx2 expression and spontaneous contractions. Lung
epithelia will be defined by Q-RT-PCR for SP-C and TTF-1.

Deliverables: We will provide a report with complete methods for growth and differentiation of
mouse embryonic stem cells in 96-well plates for use by the government and its contractors.

Cost:

Task 2:

$513,407

Milestones and Metrics:

1. We will demonstrate a dose response curve, minimally including LD5 to LD95, over > 1
log concentration of agent, in tissue types under examination.

2. We will identify and QC at least 3 mutant clones as positive controls for each agent.
Positive controls will be defined by a 22X shift in the dose response curves for each
agent.

Deliverables:

1. We will generate a report detailing complete assay protocols and all data generated.

2. Asdesired by DTRA, we will transfer the positive control clones to a DoD cell bank for
use by the government and its contractors.

3. We will provide the government an option for TIGM to generate knockout mouse

models using these resistance genes, for use by the government and its contractors as
models for BW resistance.

Cost: $1,744,030





Task 3:
Milestones and Metrics:
1. We will identify at least 10 novel genetic targets that mitigate toxicity for the agents
tested. Mitigation is defined as a 22X shift in the dose response curve for each agent.

Deliverables:
1. We will generate a complete report detailing all data on identified genetic targets, as well
as genetic alterations that do not result in mitigated toxicity.
2. As desired, we will transfer clones mitigating toxicity to a DoD cell bank for use by the
government and its contractors.

Cost: $3,304,226

Task 4:
Milestones and Metrics:

1. We will demonstrate > 1 siRNA per target that shows > 90% in vitro knockdown of target
MRNA expression as assayed by quantitative RT-PCR.

2. We will evaluate siRNAs for in vitro activity (resistance induction) against agents under
examination in the tissue types screened.

3. If candidate siRNAs demonstrate a 22X shift in the dose response curve for a given agent
in vitro, we will proceed to in vivo evaluation.

4. Efficacy goals for in vivo siRNA studies will be evaluated by a shift in the lethality curve
of 22X.

Deliverables:
1. We will generate a complete report detailing protocols, all data generated, sequences of
siRNAs, and quantitative RT-PCR primers, probes, and assays.
2. All materials and protocols will be made available to the government and its
contractors.

Cost: $436,189





Task 5:

Milestones and Metrics:

1. We will develop 2-4 homozygous knockout mouse lines per agent, based on novel
targets identified in previous tasks.

2. All knockout lines will be clinically phenotyped. (These data will be relevant for any
therapeutic developed by TMTI against this target for any current or newly identified
infectious diseases, irrespective of efficacy of the target in this model).

3. Avalidated target will be defined by achieving a knockout mouse line with > 1 log shift
in the dose response curve to that agent.

Deliverables:

1. We will generate a complete report detailing protocols and all data generated including
all clinical phenotyping data and resistance data.

2. Mice will be made available for use by the government and its contractors as models for
BWA resistance. As desired frozen sperm or embryos for each mouse line will be
transferred to the DoD bank/repository.

Cost: $1,921,538
Task 6:

Milestones and Metrics:

1. We will establish differentiation protocols such that > 90% of wells show differentiation
into dendritic cells.

2. Dendritic cells will be identified by morphology and immunohistochemical analyses.

3. We will demonstrate a dose response curve, minimally including LD5 to LD95, over > 1
log concentration of agent, for Brucella in tissue types under examination.

4. We will identify and QC at least 3 mutant clones as positive controls for Brucella.
Positive controls will be defined by a 22X shift in the dose response curve for Brucella.

Deliverables:
1. We will provide a report with complete methods for growth and differentiation of

mouse embryonic stem cell in 96-well plates for use by the government and its
contractors.

As desired by DTRA, we will transfer the positive control clones to a DoD cell bank for
use by the government and its contractors.

We will provide the government an option for TIGM to generate knockout mouse
models using these resistance genes, for use by the government and its contractors as
models for BW resistance.

Cost: 51,161,931





Task 7:

Milestones and Metrics:

1. We will identify at least 10 novel genetic targets that mitigate toxicity for the agents
tested. Mitigation is defined as a 22X shift in the dose response curve for Brucella.
Deliverables:
1. We will generate a complete report detailing all data on identified genetic targets, as
well as genetic alterations that do not result in mitigated toxicity.
2. Asdesired, we will transfer clones mitigating Brucella toxicity to a DoD cell bank for use

by the government and its contractors.

Cost: $745,292

Task 8:

Milestones and Metrics:

1.

We will demonstrate > 1 siRNA that shows > 90% in vitro knockdown of target mRNA
expression as assayed by quantitative RT-PCR.

2. We will evaluate siRNAs for in vitro activity (resistance induction) against Brucella in the
tissue types screened.

3. If candidate siRNAs demonstrate a 22X shift in the dose response curve for Brucella in
vitro, we will proceed to in vivo evaluation.

4. Efficacy goals for in vivo siRNA studies will be evaluated by a shift in the lethality curve
of 22X.

Deliverables:

1. We will generate a complete report detailing protocols, all data generated, sequences of
siRNAs, and quantitative RT-PCR primers, probes, and assays.

2. All materials and protocols will be made available to the government and its

contractors.

Cost: $585,130





Task 9:
Milestones and Metrics:
1. We will develop 2-4 homozygous knockout mouse lines based on novel targets
identified in previous tasks.
2. All knockout lines will be clinically phenotyped.
3. Avalidated target will be defined by achieving a knockout mouse line with > 1 log shift
in the dose response curve to Brucella.

Deliverables:
1. We will generate a complete report detailing protocols and all data generated including
all clinical phenotyping data and resistance data.
2. Mice will be made available for use by the government and its contractors as models for
BWA resistance. As desired frozen sperm or embryos for each mouse line will be
transferred to the DoD bank/repository.

Cost: $1,689,378






Attached is a sample format to use for the budget justification. If everyone formats the justification for their tasks in this format, Jean Ann Bowman will assist us by combining them all into one overall project justification for submission. 


Also attached is the AgriLife C&G budget template for FY10. It is already populated with the correct figures for FY10 fringe and insurance rates and built with formulas to correctly calculate the indirect costs based on our modified total direct cost method (if you have a subcontract on your project, let us know so we can re-calculate the IDC as appropriate for subs). 


Notes/Helpful Hints to make the Budget Sheet work for you:


Entering Faculty/Staff: 


Enter the exact monthly salary (for named personnel) or the salary you wish to pay (for to-be-determined personnel) in the “Salary” column for year 1, then enter the number of full-time person months that person will be working on the project in year 1 under the column labeled “Person Months Request.” The spreadsheet will auto-calculate the total salary to be paid for year 1 and the correct insurance/fringe for that position. The spreadsheet will also automatically fill in the salary for years 2-5 for you with a 3% inflation rate built in. For years 2-5, all you need to do is enter the number of full-time person months for those years for each position to complete the salary.  


REMINDER: If any of the personnel will be less than 100% time for the number of full-time person months entered in the budget, please indicate their percent effort for those months next to the position title or named person. See the graduate research assistant entry as an example. 


Graduate Research Assistants:


By definition, GRAs can only be 50% time to be considered full-time and the spreadsheet is built to accommodate that. For GRAs, enter the monthly salary you want to pay them and then for the “Person Months Request” remember to enter FULL-TIME PERSON months. For example, if you are budgeting for one GRA to be on the project the entire 12-month year, then that is equal to 6 full-time person months and you would enter 6 under the “Person Months Requested” column. 


REMINDER: If you budget a GRA on your project, you MUST include tuition for each GRA at a minimum of $5352 for the year.


For Undergraduate Student Labor, there are no salary/month formulas built in since this is wage labor. You can just manually enter the total you want to spend on undergrad labor in the Fed Salary column for that line and then the spreadsheet will calculate the appropriate fringe required for your undergrad labor. It is helpful for us if you enter the hourly rate you are going to pay under the “Salary” column. 


Equipment: Must be $5000 or more per piece of equipment (or if you are buying all the parts to manufacture a specific piece of equipment yourself and the sum is more $5000 or more) and have a useful life of one year or more; otherwise, it goes under materials and supplies or other direct costs. 


Participant Support Costs are very rare and you shouldn’t have any of these. 


If you have any other questions, please let us know. 


Thanks, 

Shayna Spurlin

Contract Manager

Texas AgriLife Research, Corporate Relations

100-G Centeq Building A

1500 Research Parkway

College Station, Texas 77843-2583

979.845.2364 office

979.575.2070 mobile

979.458.2155 fax

sfspurlin@tamu.edu

http://AgriLifeResearch.tamu.edu 
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		6.  Equipment or Facility Rental/User Fees								$   - 0		$   - 0		$   - 0								$   - 0		$   - 0		$   - 0								$   - 0		$   - 0		$   - 0								$   - 0		$   - 0		$   - 0								$   - 0		$   - 0		$   - 0

		7.  Alterations and Renovations								$   - 0		$   - 0		$   - 0								$   - 0		$   - 0		$   - 0								$   - 0		$   - 0		$   - 0								$   - 0		$   - 0		$   - 0								$   - 0		$   - 0		$   - 0

		8.  Other Costs								$   - 0		$   - 0		$   - 0								$   - 0		$   - 0		$   - 0								$   - 0		$   - 0		$   - 0								$   - 0		$   - 0		$   - 0								$   - 0		$   - 0		$   - 0

		Tuition (GRA)								$   - 0		$   - 0		$   - 0								$   - 0		$   - 0		$   - 0								$   - 0		$   - 0		$   - 0								$   - 0		$   - 0		$   - 0								$   - 0		$   - 0		$   - 0

		Itemize								$   - 0		$   - 0		$   - 0								$   - 0		$   - 0		$   - 0								$   - 0		$   - 0		$   - 0								$   - 0		$   - 0		$   - 0								$   - 0		$   - 0		$   - 0

		Itemize								$   - 0		$   - 0		$   - 0								$   - 0		$   - 0		$   - 0								$   - 0		$   - 0		$   - 0								$   - 0		$   - 0		$   - 0								$   - 0		$   - 0		$   - 0

		Itemize								$   - 0		$   - 0		$   - 0								$   - 0		$   - 0		$   - 0								$   - 0		$   - 0		$   - 0								$   - 0		$   - 0		$   - 0								$   - 0		$   - 0		$   - 0

		Total Direct Costs								$   - 0		$   - 0		$   - 0								$   - 0		$   - 0		$   - 0								$   - 0		$   - 0		$   - 0								$   - 0		$   - 0		$   - 0								$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0				$   - 0

		G.  Total Direct Costs								$   - 0		$   - 0		$   - 0								$   - 0		$   - 0		$   - 0								$   - 0		$   - 0		$   - 0								$   - 0		$   - 0		$   - 0								$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0				$   - 0

		H.  Indirect Costs/F&A

		@ 46.5% MTDC								$   - 0		$   - 0		$   - 0								$   - 0		$   - 0		$   - 0								$   - 0		$   - 0		$   - 0								$   - 0		$   - 0		$   - 0								$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0				$   - 0

		I.   Total Project Costs								$   - 0		$   - 0		$   - 0								$   - 0		$   - 0		$   - 0								$   - 0		$   - 0		$   - 0								$   - 0		$   - 0		$   - 0								$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0				$   - 0

		Note																																																																0.0%

		1) Fringe Benefits are estimated per the FY 10 procedures:

		Faculty/Staff:  17.1% of salary plus group health benefits of $494/month/FTE

		GRA:  9.7% of salary plus group health benefits of $199/month

		Undergrad/Wage Labor:  9.7% of salary only

		2)  If Subcontracts are involved calculation must be modified to exempt each subcontract in excess of $25K
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project. Please add no more than a slide or two summarizing your assigned task with
budget in the spirit and theme of the original PPT.

4. Drs. Gould, Rooney & Searcy — please forward this note on to Dr. El-Hout, Dr.
Blumenthal, Dr. Peterson and Dr. Thomasson once you have updated them to the
situation.

If you have any questions, please contact me at your earliest convenience.
Best,
Adam

Adam Helms

AgriLife Research Corporate Relations
979-255-0752 (mobile)

979-458-2677 (office)

From: Avant, Bob [mailto:bavant@tamu.edu]

Sent: Sunday, September 27, 2009 12:54 PM

To: McCutchen, Bill; wir@tamu.edu; stelly@tamu.edu; Mullet, John E.; ssearcy@tamu.edu;
jwrichardson@tamu.edu; jmgould@ag.tamu.edu; pklein@tamu.edu

Cc: Simpson, Shay; ahelms@tamu.edu; Spurlin, Shayna; Nelson, Michelle; Bridges, Brenda; Gilliland,
Diane M.; Giroir, Brett; Slovacek, Jackie

Subject: RE: Highest Priority: DARPA

Bill (and Brett can correct me), we do not need to add much more to the scope of work, but we do
need to provide the detailed forms that include budget outlays, budget justification, Gantt chart,
etc. This takes a lot of work and we must have direct input from all involved PI’s (which is the
critical path). In the morning, Shayna will be in contact with the PI's to develop this information
unless you or Brett advise me otherwise.

Bob Avant

Program Director
Texas Agrilife Research
979/845-2908
512/422-6171 (Cell)
bavant@tamu.edu

http://agbioenergy.tamu.edu

From: McCutchen, Bill

Sent: Sunday, September 27, 2009 12:45 PM

To: 'wir@tamu.edu'; 'stelly@tamu.edu’; Mullet, John E.; 'ssearcy@tamu.edu'; ‘jwrichardson@tamu.edu’;
'jmgould@ag.tamu.edu’; ‘pklein@tamu.edu’

Cc: Avant, Bob; Simpson, Shay; 'ahelms@tamu.edu’; Spurlin, Shayna; Nelson, Michelle; Bridges,
Brenda; Gilliland, Diane M.; Giroir, Brett; Slovacek, Jackie

Subject: Highest Priority: DARPA

All,
Please read Brett's email below.

Timing is of critical importance for completing the DARPA package, but we do not have to be as
stringent as the example the Bob has (or will) provided.



We need to shoot for having a final package ready for submission by October 9th. Therefore we need
to get started immediately, and | believe we have most of the RD components outlined. There maybe a
little flex in the budget (+/- S5percent) starting in year 2 but especially year 3-5. We also need to ask
Ceres for their input for Hawaii, TX and any other RD/plots that they may oversee.

| have asked Bob and his group to make this project their top priority, and | would suggest we meet as
team or small groups periodically to facilitate. Now | am asking all of you to make this your top priority.
We have a great opportunity to advance our bioenergy programs to the next level.

Thanks and please call with any questions.

Bill

From: Giroir, Brett

To: McCutchen, Bill

Cc: Pollard, Claudia

Sent: Sun Sep 27 08:28:24 2009
Subject: RE: DARPA UPDATE

| don’t think you need that detailed of a statement of work as we did for DTRA. But it gives you
some idea. | would not sit too long on this.
| will be happy to meet multiple times in the next 2 weeks to get this done

Brett P. Giroir, MD

Vice Chancellor for Research,

The Texas A&M University System;

Research Professor, Dwight Look College of Engineering;

Adjunct Professor, The Bush School of Government and Public Service;
200 Technology Way, Suite 2043

College Station, Texas 77845-3424

Phone: 979-458-6054

Fax: 979-458-6044

From: McCutchen, Bill

Sent: Friday, September 25, 2009 5:33 PM

To: Schuerman, Peter L.; Ellison, Mark M.; Howell, Bill; Diedrich, Guy
Cc: Giroir, Brett; Avant, Bob

Subject: Fw: DARPA UPDATE

We are starting to round 3rd base with DARPA per dedicated energy crop proposal.

Bill

From: McCutchen, Bill

To: Rooney Bill <wlr@tamu.edu>; John Mullet (jmullet@tamu.edu) <jmullet@tamu.edu>;
stelly@tamu.edu <stelly@tamu.edu>; James Richardson (jwrichardson@tamu.edu)
<jwrichardson@tamu.edu>; 'Gould Mike' <jmgould@tamu.edu>; Steve Searcy
(ssearcy@tamu.edu) <ssearcy@tamu.edu>; (pklein@tamu.edu) <pklein@tamu.edu>

Cc: Avant, Bob; Dugas, William; Hussey, Mark; Giroir, Brett; Lunt, David; Baltensperger, David;
Reinhart, Gregory; Riskowski, Gerald; Nichols, John P; Davis, Tim; Simpson, Shay; Gilliland,



Diane M.; Adam Helms <ahelms@tamu.edu>; Spurlin, Shayna; Nelson, Michelle; Bridges,
Brenda

Sent: Fri Sep 25 13:51:48 2009

Subject: DARPA UPDATE

Al,

| just wanted to provide an update on progress w th DARPA per
Dedi cat ed Bi oenergy Crops proposal.

DARPA is now asking for a detailed technical brief (detailed task,
work plan, schedul e, and budget) inclusive of the recent proposal that

we submitted. We will be receiving an exanple for you to work fromin
the near future. W will ask all of you to cooridate with Bob Avant’'s
Corporate Relations and Diane Glliland’ s Contracts and Grants groups

to make this happen as soon as feasible.

Thanks again for all of your hard work and dedication, and no doubt
that this reguest from DARPA is very positive news — no guarantees

yet, but good news.
Thanks,
Bill

Bill F. MCutchen, Ph.D.
Associ ate Director
Texas AgriLife Research

Texas A&M University System

113 Jack K. WIlianms Adm nistration Building
2142 TAMJ Col | e?e Station, TX 77843-2142
979- 845- 8488 Te

979- 458- 4765 Fax

bnccut chen@ anu. edu



Attached is a sample format to use for the budget justification. If everyone formats the justification
for their tasks in this format, Jean Ann Bowman will assist us by combining them all into one
overall project justification for submission.

Also attached is the AgriLife C&G budget template for FY10. It is already populated with the
correct figures for FY10 fringe and insurance rates and built with formulas to correctly calculate
the indirect costs based on our modified total direct cost method (if you have a subcontract on
your project, let us know so we can re-calculate the IDC as appropriate for subs).

Notes/Helpful Hints to make the Budget Sheet work for you:

Entering Faculty/Staff:

Enter the exact monthly salary (for named personnel) or the salary you wish to pay (for to-be-
determined personnel) in the “Salary” column for year 1, then enter the number of full-time person
months that person will be working on the project in year 1 under the column labeled “Person
Months Request.” The spreadsheet will auto-calculate the total salary to be paid for year 1 and
the correct insurance/fringe for that position. The spreadsheet will also automatically fill in the
salary for years 2-5 for you with a 3% inflation rate built in. For years 2-5, all you need to do is
enter the number of full-time person months for those years for each position to complete the
salary.

REMINDER: If any of the personnel will be less than 100% time for the number of full-time
person months entered in the budget, please indicate their percent effort for those months
next to the position title or named person. See the graduate research assistant entry as an
example.

Graduate Research Assistants:

By definition, GRAs can only be 50% time to be considered full-time and the spreadsheet is built
to accommodate that. For GRAs, enter the monthly salary you want to pay them and then for the
“Person Months Request” remember to enter FULL-TIME PERSON months. For example, if you
are budgeting for one GRA to be on the project the entire 12-month year, then that is equal to 6
full-time person months and you would enter 6 under the “Person Months Requested” column.
REMINDER: If you budget a GRA on your project, you MUST include tuition for each GRA
at a minimum of $5352 for the year.

For Undergraduate Student Labor, there are no salary/month formulas built in since this is wage
labor. You can just manually enter the total you want to spend on undergrad labor in the Fed
Salary column for that line and then the spreadsheet will calculate the appropriate fringe required
for your undergrad labor. It is helpful for us if you enter the hourly rate you are going to pay under
the “Salary” column.

Equipment: Must be $5000 or more per piece of equipment (or if you are buying all the parts to
manufacture a specific piece of equipment yourself and the sum is more $5000 or more) and
have a useful life of one year or more; otherwise, it goes under materials and supplies or other
direct costs.

Participant Support Costs are very rare and you shouldn’t have any of these.
If you have any other questions, please let us know.

Thanks,

Shayna Spurlin

Contract Manager

Texas AgriLife Research, Corporate Relations
100-G Centeq Building A

1500 Research Parkway

College Station, Texas 77843-2583



979.845.2364 office
979.575.2070 mobile
979.458.2155 fax
sfspurlin@tamu.edu
http://AgriLifeResearch.tamu.edu



mailto:sfspurlin@tamu.edu�
http://agriliferesearch.tamu.edu/�
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From: Kimberly Christiansen

To: g-petersonl@tamu.edu; gpeterso@ag.tamu.edu; bpendleton@mail.wtamu.edu; hamakerb@purdue.edu;
erbaugh.1@osu.edu; wir@tamu.edu; gejeta@purdue.edu; jfl@ksu.edu; Charles S Wortmann;
baduguma@usaid.gov

Cc: Joan Frederick; eheinric@vt.edu; Diane Sullivan; John M Yohe; dtopliff@mail.wtamu.edu; dDILL1@unl.edu;
fcholick@ksu.edu; lowenbej@purdue.edu; w-payne@tamu.edu; ddoan@ksu.edu; Gary L Cunningham;
slack.36@osu.edu; ASTRUTHERS2@UNL.EDU

Subject: Fw: INTSORMIL Advisory Committee Meeting to Organize a Technology Transfer Project & Discuss
Communications Project

Date: Wednesday, October 07, 2009 4:07:14 PM

Attachments: 2009-2010 BUDGET .xls

Letter to Pls on Tech transfer10062009.docx

All:

Asyou recall at our Advisory Committee Meeting in Lincoln, NE on July 16-17, 2009 we
discussed the USAID letter of July 14 which announced the change in the INTSORMIL
authorization ceiling from $9,000,000 to $12,900,000 for the period of September 30, 2006 to
September 29, 2011. The ME presented a budget which was approved by the Advisory
Committee. This budget with some revisions to accommodate the USAID/Procurement
Office was approved by the Board of Directors at their meeting in Lubbock, Texas on
September 29 - 30, 2009. Now, in this budget we have a new project indicated for
Technology Transfer for $215,000 per year for year 4 and year 5. | wish to call an advisory
committee meeting for developing a workplan for this project and moving forward on this
ASAP. Theinformation below iswhat we created on a very short time notice and was
approved by the USAID procurement office. We used Southern Africa as the model site.
However, this can be modified to include all regions or simply focus on one or a few sites.
We need to present a more comprehensive plan. We are al'so going to invite someone from
the private sector or an NGO person to attend who has experience in developing country
technology transfer activities.

| propose to hold this meeting in Kansas City near the Airport sometime in early November
or early December. We are looking at the period of November 9 - 13 or 19 — 20 or December
3-4 or 7-11 for a 1% day meeting. Kim Christiansen will be sending out a link with a Doodle
poll to determine your availability.

We will also be inviting a representative from the UNL School of Journalism to discuss with
the Advisory Committee the development and application of effective and user-friendly
communication tools as was discussed in part (g) of the Technical Application which was on
page 2 of the July 14 USAID letter. A brief description of thisis described in part Il. of this
message below.

The approved budget is attached.

John
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				SMOG :  2009-2010 ALLOCATIONS

								2009-2010				REGIONAL PROGRAMS

				U.S. PROJECTS		LEAD P.I.		AWARD						2009-2010

												West Africa		150,000

				ARS 101		J. WILSON		105,000				Niger, Mali, Burkina, Senegal, Nigeria

												Horn of Africa		75,000

				WTAM 101		B PENDLETON		105,000				Ethiopia, Tanzania, Uganda, Kenya

												Southern Africa		100,000

				OSU 101		M. ERBAUGH		105,000				Botswana, South Africa, Zambia,

						D. LARSON						Mozambique

												Central America		50,034

				KSU 101		J. LESLIE		105,000				El Salvador, Nicaragua

				KSU 102		J. HANCOCK		105,000						375,034

				KSU 104		V. PRASAD		105,000

						S. STAGGENBORG						Program Initiatives		2009-2010

				UNL 101		C. WORTMANN		105,000				Impact Assessment Studies

				UNL 102		D. JACKSON		105,000				West Africa		120,000

												Horn of Africa		120,000

				PRF 101		G. EJETA		105,000				Southern Africa		120,000

				PRF 102		B. HAMAKER		105,000				Central America		75,000

				PRF 103		J. SANDERS		105,000						435,000

				PRF 104		M. TUINSTRA		105,000

				PRF 105 (Striga)		G. EJETA		100,000				Technology Transfer		215,000

				TAM 101		W. ROONEY		105,000				Communications/Media Development		100,000

				TAM 102		G. PETERSON		105,000

				TAM 103		L. ROONEY		105,000				Total		1,025,034

				Totals				1,675,000

				Management Office		2009-2010						Management Programs		2009-2010

				Personnel		71,014						Technical Committee Meetings		17,400

				Fringe		19,884						Board of Directors Meetings		16,210

				Direct		90,898						CRSP Council Meeting		13,000

				IDC .449		40,813						CRSP Council Synthesis Project		25,000

				Total		131,711						Workshop (one each year)		52,248

												International Conference (in year 5)		75,000

				Additional management costs are included

				in the previous awards for year 4 & 5								Total		198,858

				U.S. Awards		1,675,000

				Management Office		131,711

				Regional Awards		375,034

				Program Initiatives		1,025,304

				Manement Programs		198,858

						3,405,907

				AWARD 9/30/2009		3,058,096
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All:

As you recall at our Advisory Committee Meeting in Lincoln, NE on July 16-17, 2009 we discussed the USAID letter of July 14 which announced the change in the INTSORMIL authorization ceiling from $9,000,000 to $12,900,000 for the period of September 30, 2006 to September 29, 2011. The ME presented a budget which was approved by the Advisory Committee. This budget with some revisions to accommodate the USAID/Procurement Office was approved by the Board of Directors at their meeting in Lubbock, Texas on September 29 - 30, 2009. Now, in this budget we have a new project indicated for Technology Transfer for $215,000 per year for year 4 and year 5. I wish to call an advisory committee meeting for developing a workplan for this project and moving forward on this ASAP. The information below is what we created on a very short time notice and  was approved by the USAID procurement office. We used Southern Africa as the model site. However, this can be modified to include all regions or simply focus on one or a few sites. We need to present a more comprehensive plan. We are also going to invite someone from the private sector or an NGO person to attend who has experience in developing country technology transfer activities. 

I propose to hold this meeting in Kansas City near the Airport sometime in early November or early December. Please let us know what your availability is during the period of November 9 - 13 or 19 – 20 or December 3-4 or 7-11 for a 1½ day meeting. We will also be inviting a representative from the UNL School of Journalism to discuss with the Advisory Committee the development and application of effective and user-friendly communication tools as was discussed in part (g) of the Technical Application which was on page 2 of the July 14 USAID letter. A brief description of this is described in part II. of this message below.  


The approved budget is attached.

John 


I. 
TECHNOLOGY TRANSFER        $215,000 per year for two years 
Sub-Award   * IDC charged on first $25,000 of award 

This will be a contract with a senior agricultural extension specialist. The specialist (consultant) will travel to Southern Africa to identify key technologies produced by the SMOG program and National programs.that have high potential economic and social impact and are ready for transfer to farmers. A technology transfer strategic plan will be developed by the consultant and approved by the SMOG Director and Board of Directors for implementation. The consultant will implement the technology transfer activities in collaboration with INTSORMIL and host country scientists, NGOs and other relevant stakeholders.   

The extension specialist will receive a consulting fee of $81,225 for year 4 which is based on a monthly salary of $10,830.  This amount is an annual salary of approximately $130,000.  Travel and per diem to the host country (7.5 months) in four separate trips (each trip will be for 2 months, with the last trip 1.5 months). Travel will include airfare (2,800) each trip, 4 trips.  Per diem of $258/day (Pretoria, SA) for 7.5 months.  Supplies are estimated at $2500/month to include all field work expenses.  Other Direct Costs are estimated at $4,800 month which will include on-farm demonstrations with regional scientists and farmers. In year 5, additional funds for ODC include preparation of the final report. 

This project will: 

       Identify key technologies that are ready for transfer to stakeholders 
       Predict the  potential impact of the selected key technologies on stakeholders 
       Implement on-farm demonstrations to widely spread the selected key technologies. 
       Collaborate with NGOs and National Research Extension personnel to monitor and evaluate the impact of the technology transfer project. 
  
The number key technologies to be selected for transfer will be determined but will likely not be more than 1-4. The key technologies to be transferred  to stakeholders will be in one or more of the following research areas: 
       Integrated crop management 
       Production agronomy 
       Plant breeding 
       Pest management 
       Economics 
       Marketing 
       Grain utilization for food, feed and fodder 


		Year 4                                               

		Yr 5               



		$ 81225                Consultant                       

		$81225                Consultant



		$69250                Travel                               

		$69250                Travel



		$17500                Supplies                               

		$17500                Supplies                               



		$35875                ODC                               

		$35875                ODC                               



		$11225                *IDC (.449)                       

		$11225                *IDC (.449)                       



		$215000		Total	

		$215000		Total	









II.  Comunications:   UNL’s College of Journalism and Mass Communications (CoJMC) is well-known for its depth reports and promotional/public relations campaigns. Therefore, the INTSORMIL ME will partner with CoJMC to produce: 1) a comprehensive report that documents the SMOG CRSP’s major accomplishments during the last 30 years and 2) a suite of user-friendly communication products (e.g., brochures, fact sheets, short video segments, photographs, etc.) designed to explain CRSP programs, capabilities, and impacts to a range of audiences, including members of Congress, USAID missions, potential donors, and the public. 

CoJMC will write informative and explanatory articles to be included within a glossy, stand-alone report (printed in magazine format no later than May 15, 2011) that details INTSORMIL’s key impacts under UNL’s leadership. Collectively, the articles comprising the report are expected to:  

1. Describe the abiotic and biotic threats to sorghum and millet crops, such as pests and recurring drought in Africa;


2. Explain processes that INTSORMIL scientists use to develop new millet and sorghum varieties with pest- and drought-resistant qualities;  

3.  Explain how INTSORMIL varieties are transferred and adopted by farmers and report on the impacts of  these developments on farm families and communities; 

4. Explore the relationship between indigenous farming and marketing practices and those advocated by INSTORMIL; 

5.  Profile selected INTSORMIL scientists, former students and current graduate students; and 

6. Profile farmers using the new millet and sorghum varieties. 

To ensure the scientific relevance and accuracy of all materials produced through these activities, an experienced, professional agriculturist (e.g., a Ph.D. scientist who leads or has led a SMOG CRSP project) will be engaged throughout the developmental process and work closely with the ME to approve or suggest the topics or projects put forth by CoJMC; this individual also will take a leading role in vetting and revising all content prior to dissemination. In addition to production of the stand-alone report, CoJMC will work closely with the ME to conduct a communications needs assessment and subsequently develop a fully integrated marketing communications plan to promote the report and the INSTORMIL program. The plan will include innovative retooling of and plans for distributing the written and visual content previously generated by CoJMC. Examples of the efficacious, user-friendly communication products that will be developed may include: brochures, fact sheets, short videos for upload to INSTORMIL’s Web site or YouTube, social media outreach, and content for mobile devices. Finally, to support the CRSP’s in-county capacity building efforts, CoJMC and the professional agriculturist will design and deliver a communications/media training workshop for INTSORMIL host country collaborator communication/media specialists during the summer of 2010.








specialists during the summer of 2010.
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Program Director
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113 Biochemistry Hall

Lincoln, NE 635830743
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Fax: 402-472-7073
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All:

Asyou recall at our Advisory Committee Meeting in Lincoln, NE on July 16-17, 2009 we
discussed the USAID letter of July 14 which announced the change in the INTSORMIL
authorization ceiling from $9,000,000 to $12,900,000 for the period of September 30, 2006 to
September 29, 2011. The ME presented a budget which was approved by the Advisory
Committee. This budget with some revisions to accommodate the USAID/Procurement Office
was approved by the Board of Directors at their meeting in Lubbock, Texas on September 29 -
30, 2009. Now, in this budget we have a new project indicated for Technology Transfer for
$215,000 per year for year 4 and year 5. | wish to call an advisory committee meeting for
developing aworkplan for this project and moving forward on this ASAP. The information
below iswhat we created on a very short time notice and was approved by the USAID
procurement office. We used Southern Africa as the model site. However, this can be modified
to include al regions or simply focus on one or afew sites. We need to present amore
comprehensive plan. We are also going to invite someone from the private sector or an NGO
person to attend who has experience in developing country technology transfer activities.

| propose to hold this meeting in Kansas City near the Airport sometime in early November or
early December. Please let us know what your availability is during the period of November 9 -
13 or 19 — 20 or December 3-4 or 7-11 for a 1¥2 day meeting. We will aso beinviting a
representative from the UNL School of Journalism to discuss with the Advisory Committee the
development and application of effective and user-friendly communication tools as was
discussed in part (g) of the Technical Application which was on page 2 of the July 14 USAID
letter. A brief description of thisis described in part 1. of this message below.

The approved budget is attached.

John










From: Bill Rooney

To: "Karen L Prihoda"

Subject: FW: Invoice from SCSC IT Resources
Date: Wednesday, August 26, 2009 5:45:00 PM
Attachments: Inv_25_from_SCSC_IT_Resourc.pdf

Please print and account it (to one of the ones that is expiring). I'll sign and you can send it back.

bill

Dr. William L. Rooney

Professor, Sorghum Breeding and Genetics
Chair, Plant Release Committee

Texas A&M University

College Station, Texas 77843-2474

979 845 2151

----- Original Message-----

From: SCSC IT Resources [mailto:klabar@ag.tamu.edu]
Sent: Wednesday, August 26, 2009 3:12 PM
To: wir@tamu.edu

Subject: Invoice from SCSC IT Resources

Dear Bill Rooney :

Your invoice is attached. Please remit payment at your earliest convenience.
Thank you for your business - we appreciate it very much.

Sincerely,

SCSC IT Resources
979-845-3913

To view your invoice

Open the attached PDF file. You must have Acrobat® Reader® installed to view the
attachment.


mailto:wlr@tamu.edu
mailto:k-prihoda@tamu.edu
http://www.adobe.com/products/acrobat/readstep2.html
http://www.adobe.com/products/acrobat/readstep2.html
http://www.adobe.com/products/acrobat/readstep2.html
http://www.adobe.com/products/acrobat/readstep2.html

Invoice

SCSC IT Resources .
Date Invoice #
Soil & Crop Sciences 8/4/2009 25
TAMU 2474
College Station, TN 77843-2474
Bill To
Soil & Crop Scieces
Dr. Bill Rooney
Account # P.O. No. Terms Project
Quantity Description Rate Serviced Amount
Troubleshoot slow Internet performance/lockups in 40.00| 1/9/2009 40.00
IE on Karen Prihoda's PC. MSN toolbar causing
problems-removed-rebooted
Troubleshoot Internet Explorer adware/hijack 40.00 | 1/22/2009 160.00
problem. Remove outdated Norton Antivirus
2003-install Symantec Endpoint Protection 1
Troubleshoot AC power adapter connectivity 40.00 | 2/11/2009 80.00
problem on DelRoy's laptop-bend internal connector
pins out to make better contact-test on
Troubleshoot antivirus360 problem on DelRoy's 40.00 | 2/26/2009 40.00
laptop.
Continued troubleshooting antivirus360 problem on 40.00 | 2/27/2009 40.00
DelRoy's laptop
Re-establish connection and shared connection for 40.00 | 4/8/2009 40.00
HP LJ 2100 on Karen's front desk PC
Take inventory of two Dell Dimension 8300 PC's at 40.00 | 4/20/2009 80.00
the seed foundation building and check on
laserjet2100 on Karen's desk-needed paper
Check on DelRoy's Dell Inspirion 8500 laptop pwer 40.00 | 4/29/2009 40.00
adapter problem. Bring two student worker PC's
back to office to re-install Windows and applications
Reinstall windows on student Dell Inspiron 8300 pc 40.00 | 4/30/2009 80.00
Continue setting up student PCs with programs and 40.00 | 5/4/2009 80.00
updates
Setup student PC's and re-establish connection to 40.005/6/2009 40.00
printers in front office.
Pickup DelRoy's laptop and disassemble to prepare 40.00 | 5/21/2009 40.00
for installation of new DC jack on the motherboard.
Remove old DC jack and install new one on Dell 40.0015/22/2009 160.00
Inspiron 8500 motherboard. Test for proper
operation.
Total
Phone # Fax # E-mail Web Site
Page 1

979-845-3913

979-845-0456

klabar@ag.tamu.edu

soilcrop.tamu.edu






Invoice

SCSC IT Resources .
Date Invoice #
Soil & Crop Sciences 8/4/2009 25
TAMU 2474
College Station, TN 77843-2474
Bill To
Soil & Crop Scieces
Dr. Bill Rooney
P.O. No. Terms Project
Account # )
Quantity Rate Serviced Amount
1 | Telco w/Del Roy re: Dell laptop power connection 40.00 | 5/28/2009 40.00
not charging his battery battery is ok. works in
another laptop. Power connection on laptop not
charging the battery
1 | Remove corrupt print jobs from Karen's PC and test 40.0017/1/2009 40.00
shared connection to her HP LI 2100 printer
Total $1,000.00
Phone # Fax # E-mail Web Site
Page 2

979-845-3913

979-845-0456

klabar@ag.tamu.edu

soilcrop.tamu.edu
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Troubleshoot antivirus360 problem on DelRoy's 40.00 | 2/26/2009 40.00
laptop.
Continued troubleshooting antivirus360 problem on 40.00 | 2/27/2009 40.00
DelRoy's laptop
Re-establish connection and shared connection for 40.00 | 4/8/2009 40.00
HP LJ 2100 on Karen's front desk PC
Take inventory of two Dell Dimension 8300 PC's at 40.00 | 4/20/2009 80.00
the seed foundation building and check on
laserjet2100 on Karen's desk-needed paper
Check on DelRoy's Dell Inspirion 8500 laptop pwer 40.00 | 4/29/2009 40.00
adapter problem. Bring two student worker PC's
back to office to re-install Windows and applications
Reinstall windows on student Dell Inspiron 8300 pc 40.00 | 4/30/2009 80.00
Continue setting up student PCs with programs and 40.00 | 5/4/2009 80.00
updates
Setup student PC's and re-establish connection to 40.005/6/2009 40.00
printers in front office.
Pickup DelRoy's laptop and disassemble to prepare 40.00 | 5/21/2009 40.00
for installation of new DC jack on the motherboard.
Remove old DC jack and install new one on Dell 40.0015/22/2009 160.00
Inspiron 8500 motherboard. Test for proper
operation.
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not charging his battery battery is ok. works in
another laptop. Power connection on laptop not
charging the battery
1 | Remove corrupt print jobs from Karen's PC and test 40.0017/1/2009 40.00
shared connection to her HP LI 2100 printer
Total $1,000.00
Phone # Fax # E-mail Web Site
Page 2

979-845-3913

979-845-0456

klabar@ag.tamu.edu

soilcrop.tamu.edu




From: Bill Rooney

To: “felderhoff@tamu.edu"; "Payne Burks"
Subject: FW: 2009 New Grad Student Orientation
Date: Tuesday, August 04, 2009 5:04:00 PM
Attachments: 2009 Invitation.pdf

Kathy Ferguson.vcf

| trust that both of you will be at this meeting.
bill

Dr. William L. Rooney

Professor, Sorghum Breeding and Genetics

Chair, Plant Release Committee

Texas A&M University

College Station, Texas 77843-2474

979 845 2151

————— Original Message-----

From: Kathy Ferguson [mailto:KFerguson@ag.tamu.edu]

Sent: Tuesday, August 04, 2009 4:01 PM

To: Don Vietor; Juerg Blumenthal; Joe Cothren; Jane Dever; Jacqueline Peterson; Terry J Gentry; Dirk
Hays; Charles Thomas Hallmark; Richard White; Russell Jessup; Scott Senseman; Dave Stelly; Bill Payne;
Bill L Rooney

Subject: 2009 New Grad Student Orientation

We sent the attached invitation to our 2009 incoming graduate students for our annual orientation.
Please encourage your students to attend this luncheon. We will use this opportunity to introduce the
admin staff and share information that will help them throughout their graduate career.

The list of students we invited includes:
Ben McKnight (Senseman)

Ryan Mueller (Hallmark)

Julianna Osorio (Dever)

Chance Robinson (Hallmark)
Cheryl Verbree (Peterson)

David Verbree (Payne)

Jatara Wise (Vietor)

Melanie Ancheta (Cothren)

Derek Husmoen (Vietor)

Aaron Turner (Senseman)

Terry Felderhoff (Rooney, B)
Payne Burks (Rooney, B)

Yuan Chen (Cothren)

Kyle Whitmire (Jessup)

Szilvia Zilahi-Sebess (Blumenthal)
Jim Florey (Gentry)

Mohammed Suheb (Hays)

Cort Winkle (White)

Xiuting Zheng (Stelly)

If you have any questions, please let me know.
Thanks,
Kathy

Make it a GREAT day!


mailto:wlr@tamu.edu
mailto:felderhoff@tamu.edu
mailto:payne11@neo.tamu.edu

Welcome to all
2009
New Graduate Students

You are invited to the
Soil and Crop Sciences
New Student Orientation Luncheon
Monday, August 24, 2009
12:00—1:30
Heep Center, Room 440

Lunch Buffet
Drinks

You will receive valuable information to help you
with your graduate career here at Texas A&M.

RSVP to Kathy Ferguson
By Noon on Friday, August 22nd

E-mail: kferguson@ag.tamu.edu
Phone: 845-4620

Office: Room 217, Heep Center
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Kathy Ferguson

Senior Office Associate

Soil & Crop Sciences | Instruction Programs

MEPS | Instruction Programs

Texas A&M University

TAMU 2474

Heep Center, Rm 217

Phone: 979-845-4620 | MEPS: 979-845-0532 | Fax: 979-458-0533

"Learning is ever in the freshness of its youth, even for the old." Aeschylus
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12:00—1:30
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with your graduate career here at Texas A&M.

RSVP to Kathy Ferguson
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From: Bill Rooney

To: delroy@tamu.edu; dustin_b82@yahoo.com

Subject: FW: 2009-2010 Puerto Rico Winter Nursery and Growout Service.
Date: Saturday, October 10, 2009 11:11:08 PM

Attachments: CSCo Nursery Pricing for2009-2010.doc

Don’t know if the Crosbyton Seed Guys sent this to you, but just in case, here it is.
Looks like seed needs to be to Jim by Nov 10.
We will likely need 300 rows (maximum).

If we need their seed envelopes, please make arrangements to get those in the next few weeks.
My goal is to have the planting list ready by the first of November.

Regards,
Bill

From: James Osborne [mailto:kjo64@msn.com]

Sent: Thursday, October 08, 2009 12:41 PM

To: Dr. Bill Rooney; Dr. Cleve Franks; Dale Wimmer; delroy@tamu.edu; Donnie Swink; Dr. Gary C
Peterson; Dr. George Graef; Dr. Gebisa Ejeta; kjo64@msn.com; jerry; Jianming Yu; Prihoda, Karen L;
Dr. Kassim Al-Khatib; Leslie L Korte; mmolina@ksu.edu; Mitch Tuinstra; Nathan Boardman; Reba
Cargile; sbrown; Shan Podduturi; Sharon E. Mitchell, Ph.D.; Stephen Kresovich; Tesfaye Tesso;
Lemming, Terry R.; Mark Stelter

Subject: 2009-2010 Puerto Rico Winter Nursery and Growout Service.

All,

It is that time of year again!

Crosbyton Seed Company will once again be offering the winter (Off Season) Nursery and
Grow out planting Service in the Indios Valley of Puerto Rico. 1 will have you ship your
seed to me here in Kansas, | will assemble it for nursery planting, then forward it to the
Crosbyton Seed Company personnel in Puerto Rico. Once again because of family
concerns | will not personally be planting again this year, however, the highly
experienced employees who planted last season will be planting again this year.

Some points to remember or information for those of you that will be working with us for
the first time:

PLEASE try and send your nurseries to me by November 10 so | can have them in
planting order and in Puerto Rico for planting the week following Thanksgiving.

Package your seed in the 2 3/8" x 4 1/4" coin envelopes with the 1/4" hole in the flap
and the top of the packet stapled below the hole. If you need nursery planting packets
they will be available from Crosbyton Seed Company, let us know and we will send them
to you as soon as possible.

Plan your nurseries in multiples of 25 or 50 plot increments, (fields will be 25-15 ft. plots
long, 2 rows wide = 50 plots/bed).

Be sure and let me know if you want row 1&2 on the same bed or if you want row 1 on
the right side of bed #1 and row 2 on the left side of bed #2 so you can work your


mailto:wlr@tamu.edu
mailto:delroy@tamu.edu
mailto:dustin_b82@yahoo.com

Crosbyton Seed Company


 Research Division


Puerto Rico


 Price Schedule


2009 – 2010

100+ 15 ft. rows – Sorghum Nursery $4.75/row – customer furnishes all supplies and labor except planting and normal cultural crop care.  (Corn Nursery $7.15/row)

365 ft. Hand rows of Sorghum Nursery B &/or R lines - $385.00/row – customer furnishes all supplies and labor except planting and normal cultural crop care.  (Corn Nursery $575.00/row)


100+ 25 ft. rows – Sorghum Nursery $8.40/row – customer furnishes all supplies and labor except planting and normal cultural crop care.  (Corn nursery $12.65/row)

Dryer and Utility Expense will be billed at $450.00/day of use.


Pollinating bags billed at $85.00/1,000 (special quantity and bulk ordering available at reduced pricing).


Annual Puerto Rico Import, Export and Seed Production License Fee: $350.00/Customer.


1/20th Acre Grow Out $115.00/sample (Sorghum) ($200.00/sample (Corn) customer furnishes all supplies and labor except planting and normal cultural crop care.  

1/10th Acre Grow Out $230.00/sample (Sorghum) ($400.00/sample (Corn) customer furnishes all supplies and labor except planting and normal cultural crop care.  


1/5th Acre Grow Out $460.00/sample (Sorghum) ($800.00/sample (Corn) customer furnishes all supplies and labor except planting and normal cultural crop care.  


Seed quantities not guaranteed.  “Act-of-God” pro-rated to stage of growth at time of loss.


All Seed must be safened and a phytosanitary certificate must accompany all seed sent to Puerto Rico.


All nursery planting seed must be packaged in 2 3/8” x 4 ¼” coin envelopes with ¼” hole in flap and the top of packet stapled below the hole.  Nursery planting packets will be available at no charge from Crosbyton Seed Company.  Seed storage packets for returning nursery seed are the customer’s responsibility or will be billed with the final billing after harvest.  Prices include land and planting, all chemicals and application.  All rates are based on normal planting dates of  late November – early December in Puerto Rico all other planting dates or special requests will be priced on a case-by-case basis.

Local, part-time, labor is available at the rate of $12.50/hour billed through Crosbyton Seed Company.  Pollinating and harvest supplies may be available on site and/or can be ordered from Crosbyton Seed Company in advance.  A Stationary Plot Thresher/Sheller is available.  All seed leaving Puerto Rico requires a U.S.D.A. inspection before shipment.


Terms for Service:  10% of projected project cost prior to planting, 40% “at stand” and the balance due at harvest and final billing.

CSCo Nursery Pricing for 2009-2010 doc.





material walking in he furrow between beds.

Please include your nursery field map so we are sure to plant your nurseries the way you
want them. You can also email your maps to me at kjo64@msn.com.

If any of you have special herbicide experiments | recommend 3 beds/6 rows buffer
between treatments to help reduce the chance of drift from resistant onto non-resistant
material. The sprayer is 7 beds/14 rows wide, we can spray using just the one side of
the sprayer boom (4 beds/8 rows) minimum coverage on one pass.

Please let me know AS SOON AS YOU CAN the approximate number of rows/beds you will
be using this year so we can get the land reserved and prepared.

If you know of anyone interested in this service that | have inadvertently missed please
forward this email to them or let me know so | can contact them personally. It appears
that we will have more corn this year and in the coming years so please include those
interested in winter corn nursery space also.

Thank you all, | look forward to another productive year for the Corn and Sorghum
Research Community!! If you have any questions, please, give me a call or send an
email.

Please find attached the price schedule for 2009-2010, which remains the same as 2008-
2009 prices.

Regards,

Jim Osborne

Crosbyton Seed Company

2500 N. 231st. W.

Andale, Kansas 67001-9510

(H) 316.444.2530

(C) 316.734.2303

(Fax) 316.444.2530 (please call first)

kjo64@msn.com


mailto:kjo64@msn.com
mailto:kjo64@msn.com

Crosbyton Seed Company
Resear ch Division
Puerto Rico
Price Schedule
2009 — 2010

100+ 15 ft. rows — Sorghum Nursery $4.75/row — customer furnishes all supplies and
labor except planting and normal cultural crop care. (Corn Nursery $7.15/row)

365 ft. Hand rows of Sorghum Nursery B &/or R lines - $385.00/row — customer
furnishes all supplies and labor except planting and normal cultural crop care. (Corn
Nursery $575.00/row)

100+ 25 ft. rows — Sorghum Nursery $8.40/row — customer furnishes all supplies and
labor except planting and normal cultural crop care. (Corn nursery $12.65/row)

Dryer and Utility Expense will be billed at $450.00/day of use.

Pollinating bags billed at $85.00/1,000 (special quantity and bulk ordering available at
reduced pricing).

Annual Puerto Rico Import, Export and Seed Production License Fee: $350.00/Customer.

1/20™ Acre Grow Out $115.00/sample (Sorghum) ($200.00/sample (Corn) customer
furnishes all supplies and labor except planting and normal cultural crop care.

1/10™ Acre Grow Out $230.00/sample (Sorghum) ($400.00/sample (Corn) customer
furnishes all supplies and labor except planting and normal cultural crop care.

1/5" Acre Grow Out $460.00/sample (Sorghum) ($800.00/sample (Corn) customer
furnishes all supplies and labor except planting and normal cultural crop care.

Seed quantities not guaranteed. “Act-of-God” pro-rated to stage of growth at time of
loss.

All Seed must be safened and a phytosanitary certificate must accompany all seed
sent to Puerto Rico.

All nursery planting seed must be packaged in 2 3/8” x 4 ¥ coin envelopes with ¥4 hole
in flap and the top of packet stapled below the hole. Nursery planting packets will be
available at no charge from Crosbyton Seed Company. Seed storage packets for
returning nursery seed are the customer’s responsibility or will be billed with the final

CSCo Nursery Pricing for 2009-2010 doc.



billing after harvest. Prices include land and planting, all chemicals and application. All
rates are based on normal planting dates of late November — early December in Puerto
Rico all other planting dates or special requests will be priced on a case-by-case basis.

Local, part-time, labor is available at the rate of $12.50/hour billed through Crosbyton
Seed Company. Pollinating and harvest supplies may be available on site and/or can be
ordered from Crosbyton Seed Company in advance. A Stationary Plot Thresher/Sheller
is available. All seed leaving Puerto Rico requires a U.S.D.A. inspection before
shipment.

Terms for Service: 10% of projected project cost prior to planting, 40% “at stand” and
the balance due at harvest and final billing.

CSCo Nursery Pricing for 2009-2010 doc.
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