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Sun Grant-DOE Regional Feedstock Partnership

Herbaceous Biomass Feedstock Development

Quarterly Report



Not for Distribution



Herbaceous Group Lead: V.N. Owens

Project Period: 1 July – 30 September 2009

Overall Objective: Establish and perform replicated field trials of diverse herbaceous biomass feedstocks at different locations for assessing potential expansion of these feedstocks as a bioenergy resource.



Switchgrass: V.N. Owens, South Dakota State University, Switchgrass Coordinator



Collaborators: E. Heaton, IA; J. Fike, VA; D. Bransby, AL; D. Viands, NY; R. Farris, OK; R. Mitchell, NE



Objective: Establish and perform replicated field trials of switchgrass to gather biomass production and sustainability data that documents biomass yield at different regional locations for assessing potential expansion of switchgrass as a bioenergy feedstock resource.



Status:  We are in the second year of a five-year study. Approximately 25% of the planned activities have been completed.  



Planned activities

Planned activities for the reporting period included monitoring of existing switchgrass stands, preparation for fall harvest, continued upload of location data on the ORNL Sharepoint website, and a meeting of the switchgrass group in Brookings, SD.



Actual Accomplishments



1. Stand establishment: Stands were monitored at each site. The replanted AL location failed to establish successfully. Plans are being made to plant again in 2010 in a new location in AL.

2. Sharepoint: All collaborators have registered on the sharepoint website and a standardized excel template for switchgrass data upload has been developed and sent to Chris Abernathy at ORNL. Meta data and other data from some sites has been uploaded to sharepoint for this progress report.

3. Group meeting: The switchgrass group (OK was unable to attend) met 29-30 Sep. in Brookings, SD. Several items were accomplished including: finalizing the switchgrass data template for upload to Sharepoint, clarifying harvest plans for 2009 including sample collection procedures, detailing submission of samples to INL for possible future chemical characterization, field tours of switchgrass and other biomass plots in the area, discussion of successes/challenges at each location.

4. Sustainability: Further sustainability work is being done at the SD location. Water and gas measurements were taken at the SD location during the reporting period.

Explanation of Variance:  The AL site was replanted in 2009 but with little success. Discussion for this site at our meeting in Brookings, SD in Sep. focused on replanting in a different location in AL in 2010.



Plans for Next Quarter:  Switchgrass will be harvested at most locations during the coming quarter and new data uploaded to Sharepoint. Samples will be submitted to INL for future potential chemical characterization.



Publications / Presentations/Proposals Submitted:

A panel paper including all the species in the herbaceous group was presented by species leads at the World Congress on Industrial Biotechnology and Bioprocessing in Montreal, QC, Canada in July.






Miscanthus: T. Voigt, University of Illinois, Miscanthus Coordinator



Collaborators:  Stacy Bonos (NJ), Roch Gaussoin (NE), and David Williams (KY)



Reporting Period:  April 1, 2009 – June 30, 2009



Objective: Establish and perform replicated field trials of Miscanthus x giganteus (M. x g.) to gather biomass production and sustainability data that documents biomass yield at different regional locations for assessing potential expansion of M. x g. as a bioenergy feedstock resource.



Status:  We are in the second year of a five-year study and in 2009, and less than 25% of the planned activities have been completed.  



Planned Activities:  Planned activities July - September 2009 included collecting 2nd year Miscanthus x giganteus growth and morphological data at the five sites (IL, IN, KY, NE, and NJ), controlling weeds in the plots, continuing collecting data in the Sustainability study in IL, and beginning analysis of soil samples collected in 2008.  In an ongoing task, we continue to improve the accuracy of MiscanMod, a model used to predict Miscanthus x giganteus growth and yields in the U.S. as additional data from this study, and other studies becomes available and can be incorporated into the model.



Actual Accomplishments:  In 2008, all five sites were planted, fertilizer applied, weeds controlled, soil samples collected, and biomass samples submitted to INL.  In April - June 2009, after determining the % survival at each site (Table 1), replanting occurred at the IL and NE sites as needed, fertilizer was applied, and weeds were controlled. The KY and NJ are collecting 2nd year morphology growth data (Table 1).  Through June 2009, there appears to be no nitrogen response in any plots in the study (Table 1).



At IL, the Sustainability study has commenced.  Soil gas, temperature, and moisture data are being collected from each plot and soil analysis will commence during the October - December period as this year’s funding became available in July – September period.



During the July – September period, the PI visited the IL, KY, NE, and NJ sites.  All sites are performing well and 2nd year Miscanthus x giganteus growth and morphological data is being collected (Table 2) at the KY, NE, and NJ sites. 



Explanation of Variance:  The IN site has dropped out of the study due to poor winter survival at that site and a scheduled personnel change in early 2010; cooperator Zachary Reicher is moving to the University of Nebraska as his spouse has accepted a Department Head position there.  A fifth site will be added in 2010, most likely in the Southeastern U.S. where Miscanthus x giganteus appears to be well adapted.  Complete, second-year morphology and growth data is not being collected in 2009 in IL due to the replanting that occurred, however comparative morphological data from Illinois collected in October is shown in Table 3.



Plans for Next Quarter:  During the October – December period, plot harvests will take place and growth and morphological data will be analyzed.



At IL, soil gas, temperature, and moisture data will be collected and analyzed for the Sustainability study, and soil analysis will commence.  



The Species Leader will speak about the DOE Sun Grant Miscanthus x giganteus Bioenergy Field Trials in one University of Illinois class and at the University of Kentucky Turfgrass fall seminar.



Publications/Presentations/Proposals Submitted:  In July, the Species Leader spoke about the DOE Sun Grant Miscanthus x giganteus Bioenergy Field Trials at the University of Kentucky Turfgrass Field Day in Lexington, KY and at two presentations in Montreal, one at McGill University and the second at the World Congress on Bioindustry and Biotechnology.  In August, the IL plots were displayed at the University of Illinois Energy Farm Open House and the Species Leader hosted a biomass feedstock booth at the Farm Progress Show in Decatur IL.



Table 1.  2008-09 overwinter survival and 2009 morphology data at five sites in the Miscanthus x giganteus Bioenergy Field Trial.

		

Site

		2008- 09

Survival (%)

		Obvious N

Response?

		Approximate Height (m)

July 2009



		IL

		17

		no

		1.8 + .751



		IN

		33

		NA

		NA



		KY

		99

		no

		2.6



		NE

		79

		no

		2.2 + .21



		NJ

		100

		no

		2.6







1 At IL and NE, these are the approximate heights of the surviving 2008 plants + the heights of the replanted 2009 plants.



Table 2.  Differences in height and tiller number averages of five second year Miscanthus x giganteus plants in plots receiving different N amounts in Lexington, KY; Mead, NE; and Adelphia, NJ in September 2009.

		 

		0 kg N/ha

		60 kg N/ha

		120 kg N/ha



		Lexington, KY



		Average Height (M)

		3.1

		3.1

		3.1



		Average Tiller #

		39.1

		38.8

		36.5



		



		Mead, NE



		Average Height (M)

		2.7

		2.9

		3.0



		Average Tiller #

		45.5

		42.8

		45.0



		



		Adelphia, NJ



		Average Height (M)

		3.3

		3.4

		3.3



		Average Tiller #

		34.3

		40.1

		40.35









Table 3.  Differences in height and tiller averages of five first year and five second year Miscanthus x giganteus plants in plots receiving different N amounts in Urbana, IL in October 2009.

		 

		0 kg N/ha

		60 kg N/ha

		120 kg N/ha



		Year 1 Plants



		Average Height (M)

		1.6

		1.9

		1.6



		Average Tiller #

		14.8

		20.2

		21.8



		



		Year 2 Plants



		Average Height (M)

		3.2

		3.7

		3.1



		Average Tiller #

		36.8

		28.0

		31.6










Energycane: B. Baldwin, Mississippi State University, Energycane Coordinator



Collaborators:  Bill Anderson (ARS Tifton GA) Brian Baldwin (MSU Starkville MS), Jimmy Ray Parish (MSU Raymond, MS), E. Charlie Brummer (UGA Athens GA), Ken Gravois (LSU St. Gabriel LA), Juerg Blumenthal (TAM College Station, TX), Ted Wilson (TAM Beaumont, TX), Goro Uehara (UH Waimanalo [Ohau]).



Objective: Establish and perform replicated field trials of energycane to gather biomass production and sustainability data that documents biomass yield at different regional locations for assessing potential expansion of energycane as a bioenergy feedstock resource.



Reporting Period:  June 30 to October 1, 2009



Status:  (on time)



Task : 



1. Planned Activities: Monitor growth characteristics/morphology.  Assess field for survival.  Apply appropriate management practices to ensure maximum crop growth.



2. Actual Accomplishments: The management of the plots has proceeded according to schedule. Plants of all entries are growing well at most sites at the current time.  Excessive rainfall at Starkville, MS and St Gabriel LA have set yields (as measured by height) behind. 



The Beaumont site is a year behind on its fields. (See variance).



Herbicide was applied in the fall and late spring for weed control. Fertilizer was applied according to soil test. Weather data are being logged at research sites. Height measurements have commenced at all sites.  



Material Transfer Agreement and planning for shipments of seedcane to Hawai’i has been finalized.  Germplasm has been tested for virus and other pathogens (required before importation to Hawai’i).  Testing has been complete.  Billets will be cut and shipping is imminent.



3. Explanation of Variance: 

Beaumont Site, 1 year delay in field expansion.  Hurricane Ike (2008) and accompanying tornados caused severe damage to the Beaumont Station and the seed cane crop.  The same hurricane leveled cane at Houma LA.  Seed cane and the machinery to open furrows for planting was not available until spring. (Cane is fall planted.)



4. Plans for Next Quarter: Height measurements will continue to be made on bi-weekly intervals.  Plant heights will continue to be taken.  %Brix readings will continue until harvest – November at most sites.



Energycane should be arriving at the Waimanalo Expt. Station, on Oahu.  That material will be extensively propagated to establish a replicated field trial there.



Publications / Presentations/Proposals Submitted:

A panel paper including all the species in the herbaceous group was presented by species leads at the World Congress on Industrial Biotechnology and Bioprocessing in Montreal, QC, Canada in July.




Sorghum: W.L. Rooney, Texas A&M University, Sorghum Coordinator



Objective: Establish and perform replicated field trials of energy sorghums to gather biomass production and sustainability data that documents biomass yield at different regional locations for assessing potential expansion of sorghum as a bioenergy feedstock resource.



Planned Activities: 

1. Harvest, collect data and biomass samples from the 2009 cropping season.  

2. Complete analysis of 2008 data and submit to Oak Ridge National Labs.  



Actual Accomplishments: 

1. Trials partially completed in most of the locations in the country.  The sorghum trial in Corpus Christi, Texas was never planted due to extreme drought throughout 2009.  All other locations were planted and grown and data will be collected.  At this time, approximately ½ of the locations have been harvested; the remainder should be completed by the end of October.  

2. Data collected from 2008 was compiled and submitted to Oak Ridge National Labs. (See attached Table).  

3. Samples from 2008 were scanned and prepared for shipment to INL. 





Explanation of Variance: Lack of funding is causing problems at some locations. Drought at some locations may reduce yield. 



Plans for Next Quarter: Prepare for harvest.



Publications / Presentations/Proposals Submitted:

A panel paper including all the species in the herbaceous group was presented by species leads at the World Congress on Industrial Biotechnology and Bioprocessing in Montreal, QC, Canada in July.



Table 1. 2008 Agronomic performance of different sorghum hybrid across locations.  

		Location

		height

		fresh yield

		dry yield

		Dry 

		Brix



		Entry

		cm

		MT/ha

		ton/ac

		MT/ha

		ton/ac

		Matter

		%



		Corpus Christi

		

		

		

		

		

		

		



		22053

		167.6

		29.5

		13.2

		15.0

		6.7

		0.50

		.



		84G62

		147.3

		31.4

		14.0

		13.5

		6.0

		0.45

		.



		Graze-N-Bale

		254.0

		69.9

		31.2

		23.0

		10.3

		0.39

		.



		M81-E

		243.8

		62.2

		27.7

		21.3

		9.5

		0.37

		.



		Grazeall 3

		203.2

		35.0

		15.6

		10.3

		4.6

		0.39

		.



		Sugar T

		223.5

		44.8

		20.0

		14.4

		6.4

		0.33

		.



		lsd

		93.3

		9.9

		4.4

		5.6

		2.5

		0.14

		.



		





		

		

		

		

		

		

		



		College Station

		

		

		

		

		

		

		



		22053

		187.3

		28.4

		12.7

		12.8

		5.7

		0.52

		10.6



		84G62

		127.0

		21.2

		9.5

		11.0

		4.9

		0.47

		14.0



		Graze-N-Bale

		273.1

		47.2

		21.1

		29.1

		13.0

		0.52

		12.7



		M81-E

		241.3

		43.8

		19.5

		23.1

		10.3

		0.53

		13.4



		Grazeall 3

		200.0

		27.0

		12.0

		13.9

		6.2

		0.51

		15.4



		Sugar T

		244.5

		33.2

		14.8

		16.0

		7.1

		0.44

		10.7



		lsd

		36.9

		6.6

		3.0

		6.7

		3.0

		0.16

		7.2



		

		

		

		

		

		

		

		



		Mississippi

		

		

		

		

		

		

		



		22053

		274.7

		22.8

		10.2

		7.2

		3.2

		0.31

		.



		84G62

		70.3

		11.1

		5.0

		5.0

		2.2

		0.45

		.



		Graze-N-Bale

		362.0

		41.8

		18.6

		11.4

		5.1

		0.27

		.



		M81-E

		262.4

		36.3

		16.2

		10.4

		4.6

		0.29

		.



		Grazeall 3

		197.5

		21.4

		9.5

		9.6

		4.3

		0.45

		.



		Sugar T

		255.3

		27.3

		12.2

		8.4

		3.8

		0.31

		.



		lsd

		31.5

		5.2

		2.3

		2.4

		1.1

		0.04

		.



		

		

		

		

		

		

		

		



		Kentucky

		

		

		

		

		

		

		



		22053

		.

		11.5

		8.1

		6.2

		2.8

		0.35

		12.9



		Graze-N-Bale

		.

		14.4

		6.4

		4.5

		2.0

		0.32

		10.8



		M81-E

		.

		21.4

		9.5

		8.0

		3.6

		0.38

		9.1



		Grazeall 3

		.

		9.1

		4.1

		4.3

		1.9

		0.47

		11.8



		Sugar T

		.

		6.0

		2.7

		2.6

		1.2

		0.43

		10.8



		lsd

		.

		12.4

		2.0

		2.4

		1.1

		0.03

		4.3



		

		

		

		

		

		

		

		



		North Carolina

		

		

		

		

		

		

		



		22053

		.

		38.4

		17.1

		11.7

		5.2

		0.31

		8.0



		Graze-N-Bale

		.

		55.0

		24.5

		14.1

		6.3

		0.26

		11.0



		M81-E

		.

		22.9

		10.2

		7.2

		3.2

		0.33

		17.5



		Grazeall 3

		.

		11.1

		4.9

		5.1

		2.3

		0.46

		9.8



		Sugar T

		.

		34.4

		15.4

		10.0

		4.5

		0.3

		7.5



		lsd

		.

		15.7

		7.0

		3.7

		1.6

		0.48

		4.1



		

		

		

		

		

		

		

		



		Kansas

		

		

		

		

		

		

		



		22053

		341.9

		45.9

		20.5

		24.7

		11.0

		0.54

		.



		Graze-N-Bale

		339.9

		74.4

		33.2

		19.5

		8.7

		0.26

		.



		Grazeall 3

		276.2

		37.8

		16.9

		27.1

		12.1

		0.71

		.



		Sugar T

		341.2

		68.3

		30.5

		15.7

		7.0

		0.23

		.



		lsd

		19.9

		11.1

		4.9

		4.8

		2.2

		0.06

		.










Conservation Reserve Program (CRP) Land: D.K. Lee, University of Illinois, CRP Coordinator



Collaborators: Ezra Aberle (ND), Keith Harmoney (KS), Chengci Chen (MT), Carl Jordan (GA), Robert Kallenbach (MO), Gopal Kakani (OK)



Reporting Period:  July 1 – September 30, 2009



Objective:

 Perform replicated field trials on CRP land to gather biomass production and sustainability data that documents biomass yield at different regional locations for assessing potential of CRP land as a bioenergy feedstock resource 



Status:  We are in the second year of a five-year study and 35% of planned activities have been completed.



Planned Activities: continue CRP management work from the last year. 

ND: Species composition measurement and peak standing crop biomass harvest 

KS: Peak standing crop biomass harvest

MT: Biomass sample collection and preparation

GA: End of growing season biomass harvest and soil analyses

MO: Biomass sample collection and preparation and end of growing season biomass harvest

OK: Peak standing crop biomass harvest



Actual Accomplishments: 

ND-Warm season mixture: 

The peak standing harvest was swathed 9/3/09 and baled 9/6/09.



KS-Warm season mixture: 

The peak standing crop harvest for the second year was finished. Combined over both 2008 and 2009 at the peak standing crop harvest during the summer, the addition of 50 lb N/acre was more efficient at providing extra yield per pound of nitrogen added compared to the 100 lb N/acre treatment (9.5 lbs dry matter/lb N, vs. 6.6 lb dry matter/lb N). Dry weight rank sampling was finished in June, and the change in switchgrass and sweetclover composition from 2008 to 2009 for the peak standing crop and the after frost harvest that occurred in 2008.   Switchgrass composition was directly related to yield, especially at the peak standing crop harvest in 2008 and 2009.  Greater switchgrass composition resulted in greater dry matter yield (r2=0.70 in 2008, r2=0.47 in 2009).  Sweetclover composition in 2009 decreased the most with peak standing crop summer harvest in 2008 compared to the after frost harvest of 2008, and sweetclover composition declined rapidly with increased fertilizer rates.



MT-Cool season mixture: 

The first harvest of biomass was done on June 26, 2009. The actual accomplishments of this quarter include: Identify and separate plant species in the biomass samples taken from each treatment plot. The species composition of the CRP biomass was determined by weighing and calculation the proportion of each species. Plant samples were also ground for future chemical analysis. Plant samples were packaged and are ready to be ship to Idaho National Laboratory. The CRP biomass yield for each fertilizer treatment was calculated. Data will be entered into the data base managed by ORNL. 



GA-Cool season mixture

End of Growing Season (EGS) Biomass Harvest:  Biomass Subsample Processing and Moisture Analyses:  This biomass harvest, while expected in late September, was not conducted as expected due to a shift in our regional climate from drought to an extended period of intense and constant rainfall.  Virtually no opportunities arose in which a sufficient window of clear weather was predicted so as to allow for the planning and implementation of harvest activities.   A beneficial aspect of the wet weather was that it was matched by temperatures sufficient to stimulate the growth of targeted cool season grasses such as the Tall Fescue that dominates the phenological structure of our research plot.  



Baseline Soil Analyses (pH/electric conductivity (EC), Phosphorous (P), Potassium (K), Total Nitrogen (TN), Soil Organic Carbon (SOC):  Baseline soil No baseline soil analyses were carried out as expected  due to budgetary negotiations between fiscal managers at the University of Georgia, South Dakota State University, and the Department of Energy.  However, funding was made available to the UGA research team on September 1st, 2009.  On October 13th, 2009 Josh Egenolf contracted the Analytical Chemistry Lab at the University of Georgia to carry out the soil analyses.  



MO- Cool season mixture:

Biomass samples were collected from the bales harvested at the peak standing crop and completed the preparation for chemical analysis. We are waiting for late autumn harvest. It was delayed due to weather conditions.



OK- Warm season mixture:

Peak standing crop harvest was completed on Sept 9th 2009. Sub samples were collected from the windrows. Fresh weight of both round bales and sub samples were recorded in the field. The sub samples were dried and dry weights were obtained. The samples are ground and ready to be sent for analysis. Percent dry matter varied from 54-60%. Plot yields varied from 1500 lbs/acre to 4700 lbs/acre.



Explanation of Varian

GA and MO: Due to the weather conditions in GA and MO, the end of growing season harvest is delayed. 



Plans for Next Quarter: Continue collecting field data and complete biomass harvest for the second year.



Publications / Presentations/Proposals Submitted:

A panel paper including all the species in the herbaceous group was presented by species leads at the World Congress on Industrial Biotechnology and Bioprocessing in Montreal, QC, Canada in July.
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