1) There are two letters of support from the National Sunflower Association of Canada Inc.
included in this appendix. The letter from John Sandbakken of the National Sunflower
Association is missing
2) It would be great if Gregg Fotheringham could refer to the National Sunflower Association
of Canada Research Strategy (http://www.canadasunflower.com/wpcontent/uploads/2014/05/FINAL-National-Sunflower-Research-Strategy cp March-272014.pdf) and their support for SNP marker technology development for variety breeding,
adaptation to Canadian climate conditions

Appendix V: Publications
No recommended changes
Appendix VI: Data and Resource Sharing Plan
No recommended changes
Appendix VIII: Response to Pre-application Review
No recommended changes
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2014 LARGE-SCALE APPLIED RESEARCH PROJECT COMPETITION
GENOMICS FEEDING THE FUTURE
FULL APPLICATION CONSULTANT REVIEW
Project Leader(s): Rieseberg and Burke
Project Title: Genomics of Abiotic Stress Resistance in Wild and Cultivated Sunflowers
In your review please include constructive criticism that the team can use to make their
proposal more competitive. Please refer to the evaluation criteria in each of the sections.

Research Team (Section III)

Project Manager has an odd affiliation. Can’t be working for GBC and also be your full-time
project manager. Also, since Management section says she’s already at UBC, then she can’t
be at GBC.

Lay Summary (Section V)

Not lay enough – abiotic? cultivars? germplasm? Also, the focus for lay summary should be on
sunflowers not science, perhaps as follows:
1. Sunflowers are important because…..
2. A number of environmental conditions affect their growth and productivity,
particularly drought, flooding, salt, and low-nutrient levels
3. We are going to investigate how these environmental conditions affect the plants at
the molecular level
4. Our results will ….
It needs to sound exciting and useful to a general public whose tax dollars are being used for
this.
Summary of the Research (Section VI)

I wonder whether there should be a few more words about methodology in the “goals of the
research” para. You have indicated methods in a few of the points but not in others. GC
does ask you to “summarize the proposed research”.
See my comment in the Research section re adding to justification for GE3LS work.
SEBs para – can you also supply some $ for benefits less than 10 years – I am reviewing this
before reading SEB section but there must be earlier benefits (I subsequently saw a 5yr
benefit of $30M)? 10 years seems to be such a long time in the future for a food crop – this
timeline is more suitable for a tree. There are also other major benefits that should be
included here (as indicated in the SEB section) such as increased oil exports from Canada to
the US, improved yields of current Canadian sunflower cultivation and perhaps more specifics

on Uganda. Also, removing export bottlenecks (from Treaty work) The current size of the
SEB para is too small, given the importance SEBs have in this competition. I appreciate there
are space constraints, but perhaps you could merge first 2 “context” paras re the issues,
tightening the text to more focus on sunflowers.
Otherwise, I think most of the info is there but suggest it could be made to read more
dynamically to increase the wow factor. In fact, the beginning of the introductory part to the
research section was more dynamic so could replace some of the summary text.

Research Proposal and Project Team (Section VII)

GC Evaluation Criteria:
• Research Context and Originality
o Builds on lots of previous work by research team and presumably others (cf.
sunflowergenome.org) – it would be useful to mention this if it’s the case or, if that
resource is only from work by current team then should say so.
o I can’t comment on creativity.
o Seems to be relevant to end users, particularly those in developing countries.
• Research Plans and Execution
I can’t really comment on the methods, approaches or feasibility.
•

Research Expertise
o I know that some of Expertise is part of the SEB and Management sections, but the
main place for the scientific expertise is in the Research section. And, except in a
few places, it doesn’t really come out. Expertise of Rieseberg lab comes out well
throughout the discussion in Activity 4. For earlier activities there’s a mention of
Burke but could be more about him and others. Marden expertise well described in
the GE3LS section – shows she’s well positioned to influence policy. Ramankutty
expertise not even mentioned here (although some info on it in SEB section). I
suggest you add a short subsection on Research Expertise.
o Seems to be well integrated although not specifically mentioned – again, if you have
a research expertise subsection, you could cover this.
• Research Support
Doesn’t seem to say who has the sequencing or other equipment needed – whether in
Rieseberg or other investigators’ labs or at service providers (including GIN nodes). Need to
make this clear. Lots of work at DREC (home of a collaborator). I suggest you have a
subsection titled Research Support so you can cover this. BTW, I saw in Management section
that you seem to be working with GSC and USDA-ARS – I don’t think that was mentioned in
Research section and it should be, even if the reviewer is essentially referred to the
Management section.
•

GE3LS
o GE3LS research is closely aligned to realizing SEBs and has been well stated as such.
o Also good e.g. presented of how industry declined to license Rieseberg IP because of

o
o

treaty considerations. I think this is sufficiently important that it should be
included in the Research Summary – the Summary currently just states “strategies
for mitigating barriers to R&D (e.g., uncertainties in IP and profit sharing) caused by
international treaties” but it’s more than that – it significantly affects tech transfer
and usage. There’s lots of info on why we need the scientific research but very
little on why we need the GE3LS.
Seems well integrated with the scientific milestones – treaty work feeds into the
type of work science conducting.
GE3LS computer models research seems to be academically rigorous. Treaty work an
essential component for ensuring SEBs.

Other comments:
Some typos, e.g., p 12 - ecohysiological traits
Suggest you spell out abbreviations at first use in each major section e.g., INRA, USDA.

Socio-Economic Benefits (Section VIII)

GC
•
•
•
•

•
•

•

Evaluation Criteria:
Deliverables
Deliverables have been identified that will impact security and sustainable production.
Timelines have been put on the availability of all of the deliverables. I can’t comment
that these timelines will be met but it there seem to be no reasons why not.
Question on the database: you say “The model for sunflower cultivar yields under current
conditions should be available by the end of year 2 and for other Canadian crops by end of
year 3.” Do you talk about other Canadian crops in the Research proposal? Even if you do,
is this muddying the waters somewhat in the SEB section by removing the focus from
sunflowers? Also, there doesn’t seem to be anything in the Benefits or Strategy to Realize
Benefits subsections talking about this aspect of the deliverable but if it’s really part of
the deliverables then there should be.
Expected Benefits
Benefits of improved sunflower cultivars are nicely described. However, like the
Summary, I would also emphasize the 5 yr as well as 10yr benefits. You have done that
for marginal land but not for improved productivity. GC wants benefits asap (although
taking product into account) so try to show sooner rather than later benefits.
There is no description of the GE3LS benefits. Even if you can’t put a $ fig on them (and I
think you can), they should still go in here. Benefits of the model are presumably
removing the hit and miss aspects of trying new cultivars (and their associated costs);
benefits of treaty changes would be at least those lost by the opportunities not achieved
by previous Rieseberg germplasm and similar losses by others.

• Strategy for realizing benefits
I believe there are some key pieces of missing info in the section – I don’t think it adequately
describes “the next steps of how the deliverables from the research will be transferred,

disseminated, used, and/or applied to realize the social and/or economic benefits” (GC words):
• There’s a process (i.e., “the next steps” and beyond) to eventually getting your
deliverables into products that go into the ground and that’s missing. This process is
needed for the reviewers who may not know exactly how germplasm (or the other
deliverables) can be used to produce the cultivars or how the database will be used in the
development of new strains (i.e., what will happen with the deliverables to enable endusers to get the cultivars into the field within 3 years?).
• I don’t get a clear picture of how the government breeders differ from the seed
companies. Do the companies do their own breeding work? – I suspect so. How do the
government breeders interact with the seed companies? So it’s great that end users are
engaged but there’s a gap between your work and the end-users exploitation of it.
• Will SAP be involved in marketing the resources through its own channels? I would expect
they should be, particularly as they are being given the IP. You only talk about their
scientific contribution in the text, not their commercialization contribution. Also, there’s
no indication of exactly how the end users will use this resource and why they would want
to.
• I think you need to say more about the timelines and feasibility of alleviating treaty
barriers. I know this is difficult to do, but without any indication that the barriers will be
lifted, there is a shadow over whether the benefits outside Canada can be achieved.
• There’s a sentence in Management section which actually seems to be part of Strategy to
Realize Benefits and I strongly suggest it be moved to here: “We will provide sufficient
seed for immediate distribution to interested parties, and there will be no charge to those
requesting.” I fail to see why seed should be provided at no charge – surely there is a cost
of making the seed that should be charged to the interested parties even if there is no
other fee.
Timings. I think this can be incorporated into the Benefits subsection for better impact of the
latter.
• In Research proposal p17, you state: “We expect new sunflower cultivars to be in the field within
three years of project end, with initial impact mainly in mitigating year-to-year risk due to flooding and
drought within the existing sunflower growing region. Shortly thereafter, we expect significant
economic benefits through expansion of sunflower production onto marginal lands and important
social benefits through increased food security in Uganda and other developing countries.” This

•

more specific timeline didn’t come across in your SEB text but seems to be important –
you’ll be impacted existing growing regions first, then expand to marginal land.
I would suggest that the following from Timings is actually part of IP “As all of the material
we are producing will be made publicly available as soon as possible after it is produced, we
believe that breeders both inside and outside the project will gain from the project equally,
although our partners may have a small advantage in terms of timing because of access to
preliminary analyses of incoming data.”. See my comment on IP below – I think there
should be some protection, even if just through no-fee material transfer agreements
(MTAs).

Government Approvals. Do we really need the last 2 sentences in that para? It’s the first time
you talk of other plants outside the model timings. As I said before, if you talk about this

benefit in some subsections then it has to be carried through to the others.
IP strategy. I don’t think the strategy as currently described will fly with GC, particularly as
those who will use the deliverables will be able to obtain protection. I see from Expertise
subsection that USDA seems to just place everything in public domain so maybe that’s how it
happens with plant genomics but, if so, you need to make a very strong argument for why
corporations should benefit from Canadian tax payers’ $ (and in my opinion, you haven’t done
so). I think there needs to be MTAs with all companies/ government bodies (or anyone else)
who use the germplasm etc, even if there is no fee involved (notwithstanding that the
companies are putting up to $50k each into the project, although that seems to provide them
with individual benefit). These agreements should contain a clause that requires some sort of
fee/royalty if the germplasm is used to produce commercially successful cultivars (with
success defined in some obvious way). So there will be no up-front payment by companies for
the resource but if they start to make piles of $ then at least GC will get some return on its
$3M investment (and GBC will get a return on its ~$1.5M investment).
Good alignment between GE3LS and research deliverables to obtain SEBs although, as
indicated above, info is missing.
•
•
•
•

Expertise for realizing benefits
Good track record.
End users well involved.
Expertise good although tech transfer not thought to be important because they state
everything will be placed in public domain.

Other comments:
I suggest you somehow delineate the text below Fig 1 to make it separate from continuation
of normal text – maybe a box around it or smaller font. Otherwise it looks as if it runs into the
following text.

Management (Section IX)

GC Evaluation Criteria:
Essentially uses GC evaluation criteria as sub-headings which is useful.
• Governance, accountabilities of personnel and finance, and processes for decision-making
• Good presentation of management responsibilities and financial management.
• Decision making process adequately described.
• Governance not mentioned (presumably will happen through the ROC).
• Is GRA = graduate research assistant? Need to define – in fact, I suggest you define all HQP
abbreviations.
• Project schedule and “ramp-up”
Ramp up well described.
• Coordination of current and future partnerships
Partnerships described. Should also add that Project Leader (and other team members?) have
also worked well previously with Marden (and Ramenkutty?) – shows the GE3LS really can be
integrated.
• Plans for making the research results accessible to the research community

Described.
• Arrangements with GIN Nodes or other technology service providers
Described. Is GSC part of a GC GIN node? If so, say so (as GC asks this question).
• Project leaders experience in managing large-scale projects
Described well.
• Plans for HQP
Described well.

Response to the Pre-application Review (Appendix VIII)

Responses to the questions answered seem OK to me.
They seem to have missed out a question though:
“The likely influence of the white paper on MTAs for germplasm was questionable.”
From reading the Research section, it seems that the White Paper is no longer being
produced.

General Comments
This seems to be quite a good first draft. Team has obviously read the GC evaluation criteria!

An ignorant question: You ask, “How often are the same mutations, genes, and gene
networks exploited by natural selection in the evolution of stress resistance across different
species?”




Is some portion of the project devoted to x-referencing such mutations etc. found in
sunflowers to same in non-sunflower crop/wild species? Or is this intended as part of
the follow-on work for other crops, leveraging the results from this project?
I believe the latter is intended (e.g., the discussion at tope of p. 29, although there is
sounds more like you’ll try to use resistant sunflower alleles in other crops, rather than
cross-referencing) but at any rate it’s not quite explicit. As it’s very important, and
however it’s to be done, it’s worth putting in a more explicit sentence in the Research
Summary section VI, and the intro to section VIII.

Another ignorant question: The internet tells me sunflowers are the largest plant
family on earth. If true, does this add to its importance as a target for this
investigation; e.g., because there are so very many wild relatives? If yes, mention?
Yet another ignorant question: if one mechanism for drought tolerance is growing a
larger & deeper root system, doesn’t this require more nutrients to grow them,
which would be a challenge in marginal soils, or require more fertilization in
productive soils, either of which has implications for cultivation?
A final ignorant question: can genes and regulatory pathways be switched on and off
within a given cultivar, so that the same cultivar uses drought resistance
mechanisms in dry years, and flood resistance mechanisms in wet ones? If so, would
be really useful responding to uncertain climate change effects.
There appears to be moderate overlap in the “C. Rationale and Significance” subsection with what’s come before, so this could probably be shortened somewhat if
you need more space for technical details.
Table 2 has 3 varieties resistant to salt, 3 to drought, and 2 to flooding. If Canadian
marginal lands mainly suffer salt and flooding, is this enough re. flooding?
Why the specific additions of winter wheat, canola, and barley to the PEGASUS
model? Canola makes sense as it’s a follow-on target (but then why not soybean?),
so are the other two also follow-on targets? Or is it to provide a more complete
comparative model for producers?
Activity 6 is improved over the LOI, now more concrete, explicit, and action- and
results-oriented, nice job.
Activity 6.1 (3) and (4) are mis-worded. Perhaps “Identify etc.. . .”? Or put
“identify” in the lead-in sentence.
Is there some risk if Marden does not become the governance expert on the DivSeek
SC? Is there a mitigation strategy if not?
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2014 LARGE-SCALE APPLIED RESEARCH PROJECT COMPETITION
GENOMICS FEEDING THE FUTURE
FULL APPLICATION CONSULTANT REVIEW
Project Leader(s): Loren H. Rieseberg & John M. Burke
Project Title: Genomics of Abiotic Stress Resistance in Wild and Cultivated Sunflowers
In your review please include constructive criticism that the team can use to make their
proposal more competitive. Please refer to the evaluation criteria in each of the sections.
Lay Summary (Section V)

No comments

Summary of the Research (Section VI)

The overall theme of the objectives/deliverables doesn’t provide comfort that this is an
applied genomics research project; rather it’s a large-scale genomics project that will deliver
a tremendous amount of new data and knowledge. This impression continues throughout the
application and if most reviewers have this impression this project may have difficulty at the
GC review.
How realistic is it to have 5% of new land planted with sunflower in 10 years? Are there any
examples that would provide some legitimacy to that estimate?

Research Proposal and Project Team (Section VII)

On project team page should indicate the activity (and sub-activity) that each member of the
team is involved in. Also, indicate where every individual on the list is geographically
situated.
Page 13, top number 5. What does “rapid” mean?
Figure 1. Can’t associate any of the activities to the figure. Why are there no arrows
pointing to/from the middle box? Don’t really understand the flow of the project from this
figure.
How important is sunflower to Canada? How much is planted here.
Figure 2 doesn’t add value to the written text.
Page 17 The statement in the second paragraph that begins “In addition to addressing…”
While it’s clear that the project can deliver new germplasm resources, it’s not clear at all
what’s going to happen once those resources are created. For example, are there breeders in
Canada who have the ability to take that germplasm and create new breeds? The 3-4 year
gap between generating the germplasm and new cultivars is glaringly absent of any detail.
Include at the title level of each activity (and sub-activity) who from the project team will be
involved in that activity.

Should provide a rationale as to why Genomic selection isn’t proposed.
For Activity 1.4 (page 23) How will the subset of SAM lines be chosen? The GANTT chart has
this activity in years 2 and 3. Activity text has it at 3 and 4. How are these results used to
advance the project?
Some of these activities could benefit from a small table that summarizes all of the
experiments. E.g. act 1.5.
Indicate what milestones will be achieved at the end of each subactivity.
Activity 2 doesn’t have sub-sections 2.1, 2.2, and 2.3 shown (compare to GANTT chart). Same
issue with Activity 3.
Rationalize why 1500 genotypes (Act 2 page 25) are chosen for genotypic characterization.
Couldn’t find where the SAP breeding tool development work is described.
How is the data from Act 1 and 2 integrated into Activity 3?
Activity 4 doesn’t seem to be an integral part of the project. How is it relevant to the
development of breeding tools? For an activity that uses $1M the details provided for the
activity are inadequate.
Socio-Economic Benefits (Section VIII)

Made this point earlier but what is so “rapid” about the 4 year gap between generating
germplams in the project and the creation of new cultivars?
The numbers used to estimate uptake of and planting new land is highly speculative.
Outline all of the steps that would be taken in order to establish new sunflower lines for
planting in a specific location in Canada.
Section D page 49 typo: “The PIs have a long track record of …
Management (Section IX)

In the org chart avoid putting text vertically.

Response to the Pre-application Review (Appendix VIII)

No issues.

General Comments
What happens to the project if the NSF grant isn’t funded?
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2014 LARGE-SCALE APPLIED RESEARCH PROJECT COMPETITION
GENOMICS FEEDING THE FUTURE
FULL APPLICATION EXTERNAL REVIEW
Project Leader(s): Loren H. Rieseberg & John M. Burke
Project Title: Genomics of Abiotic Stress Resistance in Wild and Cultivated Sunflowers
In your review please include constructive criticism that the team can use to make their
proposal more competitive.
Summary of the Research (Section VI)
The summary should be able to stand alone. It should clearly articulate the following points in a
cohesive and coherent story:
•
•

•

Context: Is the problem/issue/ opportunity clearly articulated?
o Is the scope and scale of the problem in Canada clearly evidenced in appropriate economic and
societal terms?
Research Plan: Will the proposed research address the problem/issue/opportunity?
o Are the right scientific methods / technology being deployed and applied?
o Does the research plan integrate appropriate GE3Ls research or methodology?
o Does the research team contain the expertise and capacity to execute the research plan?
Are the expected deliverables clearly articulated?
Are the anticipated social and or economic benefits clearly articulated?

•
Comments:
This is one of the best proposed projects I have reviewed in several years. It takes a
comprehensive and highly feasible approach to investigation of broad stress tolerance in
sunflower. Sunflower is both a compelling model system and important crop in its own right –
both in Canada and key areas of the world with food security challenges. In addition to
making important basic discoveries, a clear plan is in place to translate knowledge into crop
improvement programs in the public and private sectors. The research team that has been
assembled is supremely well qualified to perform the research - maximizing the probability of
success.
Research Proposal and Project Team (Section VII)
•

•

Research Context and Originality
o To what extent does the proposed research lead, extend and/or complement national and
international work in the area?
o To what extent does the proposed research reflect creative, original thinking?
o To what extent is the research relevant to the end-users identified?
Research Plans and Execution
o How appropriate are the methods and approaches proposed (including handling of data and
resources) in terms of the research objectives?
o How feasible is the research, given the projected resources and timelines?
o How suitable are the available facilities, equipment and services?
o Does the GE3LS research address the most salient aspects of the project and is it closely
related to the overall project’s objectives, deliverables and potential social and/or economic
benefits?
o Is the integrated GE3LS research plan closely aligned with, and complementary to, the overall
project milestones?
o Is the GE3LS research plan sufficiently robust and systematic to advance generalizable

knowledge in relevant academic fields?
o
o

How appropriate is the expertise and track record of the research team in terms of realizing
the research goals?
How appropriate is the expertise and track record of the team that will further develop and
implement the strategy for realizing benefits?
How well will different types of expertise be integrated?

o
Comments:
The proposed research plan is highly creative and original in the way it aims to exploit the
characteristics of the sunflower system to improve understanding of abiotic stress tolerance
at the physiological and genetic levels. I am aware of only one other project globally
presenting an equivalently sophisticated approach to try and leverage stress tolerance of wild
relatives of elite crop species. The two projects are on very different species and take
distinct approaches, so the results will be highly complementary. I anticipate that this project
will become a model for similar collaborative efforts on other crops. Clear data products are
defined which will be of considerable benefit to the extensive list of project partners actively
involved in crop improvement. The methods proposed are all highly suitable, with only one
exception. I believe the crop model currently planned for use to simulate the potential
planting area and benefits of “improved” sunflower is too simple to capture the genotypic
variation in sunflower traits that are likely targets for improvement. For example, it is a
radiation use efficiency model that will not allow the explicit parameterization needed to
capture differences in water use efficiency/photosynthetic metabolism/stomatal function
likely to support improved drought tolerance. This is particularly true, when success will
depend heavily on identifying the genetic basis for breaking common physiological trade-offs
e.g. between water use and carbon gain. However, this is not a fatal flaw for the proposal,
because this team is more than capable of switching easily to a more sophisticated and
mechanistic crop model. The facilities and equipment proposed are ideally suited to meet the
project needs. The GE3LS plan is well designed, complimenting other aspects of the project.
The knowledge gained about the impact of the Convention on Biological Diversity impact use
of plant genetic resources seems likely to be of broad value. I do not believe you could find a
better team to undertake this research. This group has established sunflower as a powerful
model system and is made up of international leaders in almost every individual aspect of the
proposed work. The quality of the proposal suggests that diverse expertise will be very
successfully integrated.

Socio-Economic Benefits (Section VIII)
There is limited space allotted for this section and many points to cover. Any suggestions around
how to make this as coherent as possible will be appreciated by the team. All else being equal
between two proposals, the one that makes a stronger case for benefits to be achieved sooner will
be assessed more favourably.
•

•

Deliverables
o To what extent have the applicants identified appropriate deliverables in terms of their
potential to have impact on food safety, security and/or sustainable production?
o What is the likelihood that the deliverables will be achieved by the end of the funding period?
Expected Benefits
o How significant are the anticipated benefits described in terms of their potential of
contributing to food safety, security and/or sustainable production?
o Will the benefits be realized within a short time-frame after the end of the project, taking into

•

•

consideration what is reasonable for the different research areas in these sectors?
Strategy for realizing benefits
o How persuasive is the strategy set out by the applicants for realizing benefits from their
research?
o How strong is the plan for knowledge translation and development of benefits, i.e., how well
does the plan explain the next steps of how the deliverables from the research will be
transferred, disseminated, used, and/or applied to realize the social and/or economic benefits?
o How closely aligned is the plan for knowledge translation with the GE3LS research and the
overall deliverables and outcomes of the project?
Expertise for realizing benefits
o To what extent are likely end-users involved in the project and the strategy to realize benefits?
o If the strategy includes commercialization, to what extent has appropriate technology transfer
expertise been included?

Comments:
The proposal clearly lays out a persuasive plan to expand knowledge of the mechanisms
underpinning stress tolerance in sunflower, identify alleles driving stress tolerance, deliver
germplasm resources that can be used for crop improvement, and identify barriers to
research caused by conservation treaties. These targets seem very achievable in the period of
funding. The potential benefits would be significant in many places, including Canada and
sub-Saharan Africa. The geographical scale of these objectives/impacts mesh very well with
the proposed GE3LS component of the project. The only strand of the project that I failed to
see progress fully through the proposal was genome editing to be performed in soybean. The
project has considerable potential to be a model for similar efforts in other crops, but I did
not successfully find text that explained how/why the translation of knowledge/techniques to
soybean was to be performed.
General Comments
Comments: A tour-de-force that I found very accessible and compelling.
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2014 LARGE-SCALE APPLIED RESEARCH PROJECT COMPETITION
GENOMICS FEEDING THE FUTURE
FULL APPLICATION EXTERNAL REVIEW
Project Leader(s): Loren H. Rieseberg & John M. Burke
Project Title: Genomics of Abiotic Stress Resistance in Wild and Cultivated Sunflowers
In your review please include constructive criticism that the team can use to make their
proposal more competitive.
Summary of the Research (Section VI)
The summary should be able to stand alone. It should clearly articulate the following points in a
cohesive and coherent story:
•
•

•

Context: Is the problem/issue/ opportunity clearly articulated?
o Is the scope and scale of the problem in Canada clearly evidenced in appropriate economic and
societal terms?
Research Plan: Will the proposed research address the problem/issue/opportunity?
o Are the right scientific methods / technology being deployed and applied?
o Does the research plan integrate appropriate GE3Ls research or methodology?
o Does the research team contain the expertise and capacity to execute the research plan?
Are the expected deliverables clearly articulated?
Are the anticipated social and or economic benefits clearly articulated?

•
Comments:

The summary is very concise and well written, clearly stated the importance of this research project,
goals and deliverables of this project. Reviewer has following one comments:
I would think that deliverable 1 is too aggressive and may not be realistic. “(1) “next generation”
germplasm resources (resistance alleles with minimal trade-offs in relevant genetic backgrounds),
enabling sunflower breeders to put resistant, high yielding cultivars in the field within three years of
project end;”
I would say that “next generation” germplasm resources along with the genomic tools are available to
sunflowers breeders in both public and private sunflower breeders to develop high-yielding and stress
tolerance cultivars.
Research Proposal and Project Team (Section VII)
•

•

Research Context and Originality
o To what extent does the proposed research lead, extend and/or complement national and
international work in the area?
o To what extent does the proposed research reflect creative, original thinking?
o To what extent is the research relevant to the end-users identified?
Research Plans and Execution
o How appropriate are the methods and approaches proposed (including handling of data and
resources) in terms of the research objectives?
o How feasible is the research, given the projected resources and timelines?
o How suitable are the available facilities, equipment and services?
o Does the GE3LS research address the most salient aspects of the project and is it closely

o

o
o
o

related to the overall project’s objectives, deliverables and potential social and/or economic
benefits?
Is the integrated GE3LS research plan closely aligned with, and complementary to, the overall
project milestones?
Is the GE3LS research plan sufficiently robust and systematic to advance generalizable
knowledge in relevant academic fields?
How appropriate is the expertise and track record of the research team in terms of realizing
the research goals?
How appropriate is the expertise and track record of the team that will further develop and
implement the strategy for realizing benefits?
How well will different types of expertise be integrated?

o
Comments:

Research Context and Originality

Abiotic stress is one of important yield limitation factors that result in reduction of crop yield in the
world. Development of stress tolerance cultivars is one of best approaches to protect crop yield.
The proposed project attempts to evaluate sunflower germplasm for abiotic stress tolerance using
traditional phenotyping, sensor-based HTP approaches and greenhouse assays, to associate these
genetic variation among cultivated and wild sunflower lines with specific genes or network to
understand the mechanism of stress tolerance and to develop genomic tools as well as germplasm to
support sunflower breeding efforts. These are novel approaches and context in sunflower research in
the world. The proposal is very strong, will have big impacts on the sunflower breeding and will lay a
solid foundation for future sunflower genomic research.
The proposal is very well written. It presented strong background information, project rationale and
significance and showed great originality. The project has stated clear research objectives and
deliverables
The research will generate lots of interesting results. The genetic information and genomic tools
developed from this proposal will help advance the knowledge and understanding of the genes and
gene network, molecular mechanism of abiotic stress tolerance in sunflower. It will benefit the public
research community as well as private companies for sunflower breeding, eventually help improve
productivity of sunflower in Canada as well as in the world. In addition, the results and methodologies
generated from this project could be used by the scientists in other crops.
Research Plans and Execution

Overall, the experimental plan is very sound and well designed. Reviewer has following comments for
proposal improvement.
Activity 1.1 – Phenotyping in large-scale screens
Drought:
I would suggest to elaborate more about incomplete block design. It is not clear from the text how you
are going to grow well-irrigated and restricted-irrigated plots. It seems to me that the design should be
called as a split plot design instead
I would suggest to take plant height notes on all the plots instead of just on destructive plants. This is

very important agronomic trait in crop which can be used to understand if it is a confound factor for
traits of interest when conducting GAWS
Need to elaborate the rapid visual characterization of root architecture

Drought is a key trait in this proposal. The proposal will particularly focuses on the stress-tolerance
evaluation and genomics study by evaluating 288 selected germplasm lines. These 288 lines are key to
the success of this project. However, reviewer felt that the proposal lacks details about the likelihood
that researchers could identify a line possessing abiotic stress tolerance from these 288 lines. Drought is
a very complex trait and based on the research from another crop, not many germplasm lines possess
that trait.
It appears that the selection of these 288 lines was solely based on the allele diversity. However, it may
be possible that drought tolerance lines could not be found from these lines, which will risk all other
research activities. Reviewer would suggest that it is very important to select germplasm lines with prior
knowledge for abiotic stress tolerance or select them from abiotic stress-prone regions, not just solely
based on the allele diversity. Alternatively, it will be a good idea to screen more germplasm lines in the
first year and then narrow down to 288 lines in second year, which will provide a high probability to
succeed the research goals of this project
Flood, salt, and low nutrient stress

Again, I would think it should be split plot design instead of incomplete plot design
Salt phenotyping: I would think there will be lot of soil variation that will affect the evaluation results
when you try to do salt tolerance phenotyping in the field. Greenhouse assay worked very well. I would
suggest to conduct the greenhouse assays first and use field assays for validation
Harvesting several heads would not provide a good yield for the study. Since yield is one of very
important traits in this research project, reviewer would suggest to harvest all two rows for yield
In general, the methods and approaches proposed are appropriate in the proposal. However, the
sunflower lines have different maturity. The proposal lacks strategy how to handle the lines with
different maturities during the phenotyping process, which might affect the accuracy of phenotyping in
the field and ability of conducting the genome-wide associate mapping studies.
Activity 1.2 GWAS
Cutting off minor allele frequency of >10% appears to be high, especially when only a few lines in this
panel carry the traits of interest. I would suggest to use >5% instead
Activity 1.3 detailed eco-physiological characterization
“subsets of cultivated lines that have been ranked for resistance to each stress” Does that mean you
have evaluated some of lines for abiotic stress tolerance before? If yes, may need to provide additional
information for these lines
Activity 1.4 phenotyping with the Heliaphen platform
What will happen if you cannot find 15 drought resistant lines from year 1 and 2 to be used for this
study? Again, reviewer would think it is very important to select right lines included in the year 1 & 2
screening

Activity 1.5 – Transcriptomic analyses
Approaches look good, however it is still based on the assumption that you could find drought tolerant
lines from 288 lines
Activity 2: Population genomic analyses of stress adaptation in the wild
The proposal will “search for associations between genotypic variation (SNPs and haplotypes) and
important ecological variables (climate and soil characteristics) in natural populations of wild species
contributing to our multi-species mapping population”
I would question how you can know the wild species are from the exact area that you are going to take
climate data and soil samples for the study? An explanation here will help
Activity 3: Development and characterization of multi-species mapping populations
“IM1F1 lines are currently being produced” I think it should be IMxF1 instead.
“Note that because the MAGIC population design includes a backcross into cultivated material,” I did
not see any backcrossing step was involved from the diagram or they should not be called as backcross.
Backcross means that progeny are crossed with their one of parents
Parental lines used in this study were from different institutions, Reviewer would suggest to clarify the
IP of these lines as well as the progeny which will be accessed by other programs.
Since some crosses are involved with both parents that do not have specific trait, such as drought
tolerance. In order to use phenotyping resources efficiently and smartly, I would not phenotype all 600
RILs for the specific trait and only phenotype the progeny which were derived from the parents that
carry the traits of interest.
Activity 4: Functional validation of candidate stress resistance genes
“A subset of genes that are thought to have large impacts on drought, salt, or low nutrient resistance
will be targeted for functional validation.”
It will be good to specify the estimates of number of genes which will be studied in this project
Activity 5: Development of crop yield models
This is genomic research project. I am not sure if it is appropriate to include this section here. I am also
not clear about what results could be generated from this study.
Socio-Economic Benefits (Section VIII)
There is limited space allotted for this section and many points to cover. Any suggestions around
how to make this as coherent as possible will be appreciated by the team. All else being equal
between two proposals, the one that makes a stronger case for benefits to be achieved sooner will
be assessed more favourably.
•

Deliverables
o To what extent have the applicants identified appropriate deliverables in terms of their
potential to have impact on food safety, security and/or sustainable production?

•

•

•

o What is the likelihood that the deliverables will be achieved by the end of the funding period?
Expected Benefits
o How significant are the anticipated benefits described in terms of their potential of
contributing to food safety, security and/or sustainable production?
o Will the benefits be realized within a short time-frame after the end of the project, taking into
consideration what is reasonable for the different research areas in these sectors?
Strategy for realizing benefits
o How persuasive is the strategy set out by the applicants for realizing benefits from their
research?
o How strong is the plan for knowledge translation and development of benefits, i.e., how well
does the plan explain the next steps of how the deliverables from the research will be
transferred, disseminated, used, and/or applied to realize the social and/or economic benefits?
o How closely aligned is the plan for knowledge translation with the GE3LS research and the
overall deliverables and outcomes of the project?
Expertise for realizing benefits
o To what extent are likely end-users involved in the project and the strategy to realize benefits?
o If the strategy includes commercialization, to what extent has appropriate technology transfer
expertise been included?

Comments:
Deliverables
o To what extent have the applicants identified appropriate deliverables in terms of their
potential to have impact on food safety, security and/or sustainable production?
o What is the likelihood that the deliverables will be achieved by the end of the funding period?

I think the applicants have identified appropriate deliverables from this project, which will have a huge
impact on the sunflower breeding as well as sunflower production and food security in the long term. I
have made some comments in terms of experimental plans above. With suggested modifications in
place, I would be confident to say that the likelihood that the deliverables will be achieved by the end of
the funding period is very high. Reviewer has the following comments with regards to the specific
deliverables from this project:
In this proposal, reviewer believes that “Next Generation” germplasm that will be released to the
sunflower breeders should include not only those derived from multi-species, advanced generation
intercross populations, but also the germplasm lines that will be identified to be tolerant to stress in this
project. I would think this will be one of the important deliverables from this project. These germplasm
lines possessing specific abiotic stress tolerance traits can be used by sunflower breeders in both public
and private sectors for further germplasm enhancement.
Moreover, as I mentioned in my previous comments, it seems to me that “New highly resistant and
productive cultivars are expected in the field within three years of project end” is a very aggressive and
stretched deliverable for this project goal. It may not be realistic from breeding prospective since
breeding components are not part of this project.
Applicants indicated that mining and analysis tools are second deliverable. I would agree with that. This
is one of the most important deliverables for this project. In addition to the data analysis tools, I would
try to specifically emphasize the genomic information including QTL/genes, genetic mechanism, gene
network responsible for the abiotic stress tolerance generated form this projects as part of deliverables

as well. I would also emphasize the DNA markers linked to the QTL/ or genes for abiotic stress tolerance
generated from this project for marker-assisted selection or metabolites from this project as part of
deliverables. I think these tools and the genomic information can be used immediately in the sunflower
breeding programs and will have great impacts on the sunflower genetic research and breeding in both
short term and long term.
One of the new approaches is HTP field and greenhouse phenotyping methodologies to be used in this
project. I am sure that lots of optimization of phenotyping will be done during the course of the project.
I would suggest to include new phenotyping methodologies as one of the deliverables since it has not
been used in sunflower before. If these are successful, they can be implemented in the sunflower
breeding programs for screening progeny for breeding purpose in addition to the genetic studies.
Again, I would think the key deliverables of this project are germplasm identified, new phenotyping HTP
technologies, and genomic information. As we know, sunflower hybrids are being used for the
production. Since this project will not involve the breeding and hybrid testing across Canada, I do not
know how applicants could generate yield modeling results from this project. I would not emphasize too
much on crop yield models. It seems to me this is out of the scope for a genomic research project
Expected Benefits
o How significant are the anticipated benefits described in terms of their potential of
contributing to food safety, security and/or sustainable production?
o Will the benefits be realized within a short time-frame after the end of the project, taking into
consideration what is reasonable for the different research areas in these sectors?

As we know, with increased population in the world, food security is always a concern. I think the
germplasm identified and the technologies and genomic information generated from this project will
greatly benefit the sunflower genetic studies and soybean breeding which will help increase genetic
gains of yield and eventually contributing to the food security.
I would think that the benefit will be not only realized during the project or after the end of project and
it will have a long impact to the sunflower community. The results and methodologies could be used by
the scientists in other crops as well.
Strategy for realizing benefits
o How persuasive is the strategy set out by the applicants for realizing benefits from their
research?
o How strong is the plan for knowledge translation and development of benefits, i.e., how well
does the plan explain the next steps of how the deliverables from the research will be
transferred, disseminated, used, and/or applied to realize the social and/or economic benefits?
o How closely aligned is the plan for knowledge translation with the GE3LS research and the
overall deliverables and outcomes of the project?

I think the strategies for realizing benefits presented in this proposal are excellent since they have
included the engagement of end users, training of end users, partnering with private companies and
others. The plan in this proposal explains very well for the next steps of how the deliverables from the
research will be transferred and used. Great timeline and milestones are presented for each objective.
All these strategies will ensure to transfer the knowledge and technologies to the end users quickly and
to have the benefit realized.

Expertise for realizing benefits
o To what extent are likely end-users involved in the project and the strategy to realize benefits?
o If the strategy includes commercialization, to what extent has appropriate technology transfer
expertise been included?

I think the research team in this proposal is very strong. The team has the diverse expertise required for
the execution of this project, outstanding track record and capability to perform this project which will
help succeed in this project. In addition, the team has leveraged the expertise internationally as well as
partnered with industry to help them achieve the project goals. The team has included scientists who
have the expertise in abiotic stress phenotyping especially with sensor-based HTP approaches. I think
the end-users especially the sunflower breeders from both public and private will have great interests
being involved in the project and utilize the germplasm and genomic information generated from this
project.
General Comments
Comments:
In summary, the proposal is very well written, clearly stating the importance, goals and deliverables of
this project. Reviewer would think that adequate resources, facility and equipment are provided for the
research in the proposal. It is great to see the project team consists of international researchers and also
includes the scientists from private companies. This will help with the results generated and germplasm
lines developed from this project quickly to be utilized in the commercial breeding programs at the
private companies.
I think the research team in this proposal is very strong and has the expertise, outstanding track record
and capability to perform this project which will help them. Project leader Rieseberg has an excellent
track record and previously directed the US NSF-funded Composite Genome Project (CGP) and the
Genome Canada/BC-funded Genomics of Sunflower projects. He will provide a great leadership to this
proposal. Other PIs in the proposal also have a great track of working closely with industry and in
realizing both public and private benefits from genomic tools and resources. The project also include
seven sunflower breeders as PIs or collaborators on the project, who will use the information and
germplasm in their breeding programs immediately. In addition, the team of the proposal has leveraged
other expertise internationally to help them achieve the project goals.
One concern is what I indicated in my previous comments. The 288 lines used in the project are the key
to the success of this project. However, reviewer felt that the proposal lacks details about the likelihood
that researchers could identify lines possessing stress tolerance from these 288 lines. I would suggest
the applicants rethink the strategy to select these 288 lines based on the prior knowledge or information
of stress-prone regions, not solely based on the allele diversity per se. It will also be a good strategy to
include more lines for evaluation at least for drought tolerance in the field in the first year to ensure the
project could identify stress tolerant lines for on-going research objectives.
The overall funding request appears to be reasonable. Also the project has leveraged other funding to
support this project. Since I do not have the funding allocation for each objective, I will not be able to
make comments to the use of funding.

For Genome BC Use Only
R32

2014 LARGE-SCALE APPLIED RESEARCH PROJECT COMPETITION
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FULL APPLICATION EXTERNAL REVIEW
Project Leader(s): Loren Rieseberg
Project Title: Genomics of Abiotic Stress Resistance in Wild and Cultivated Sunflowers
In your review please include constructive criticism that the team can use to make their
proposal more competitive.
Summary of the Research (Section VI)
The summary should be able to stand alone. It should clearly articulate the following points in a
cohesive and coherent story:
•
•

•

Context: Is the problem/issue/ opportunity clearly articulated?
o Is the scope and scale of the problem in Canada clearly evidenced in appropriate economic and
societal terms?
Research Plan: Will the proposed research address the problem/issue/opportunity?
o Are the right scientific methods / technology being deployed and applied?
o Does the research plan integrate appropriate GE3Ls research or methodology?
o Does the research team contain the expertise and capacity to execute the research plan?
Are the expected deliverables clearly articulated?
Are the anticipated social and or economic benefits clearly articulated?

•
Comments:
I feel that the problem of crop productivity under stressful conditions, both in Canada and
worldwide, is well articulated. Please note that the lay summary is missing the word “million”
after “$300”.
The project goals are clearly laid out, and, though it is hard to assess methods from just a
summary, the goals seem achievable with established genetic, genomic, and phenotyping
methods. I am not familiar with GE3Ls methodologies, but there is a clear economic and
societal benefit to the research proposed.
The deliverables seem ambitious, but are clearly articulated.
The economic benefits to Canada, and social benefits in Africa and elsewhere are stated
clearly, but, if possible, it might be worthwhile to briefly explain/justify how an oil crop can
stave of famine (as compared, for example, to starchy staple crop). Or perhaps somewhere
closer to the beginning of the summary a statement about the importance of oilseed crops to
human diet can be made. I do realize that there is a statement about sunflower being used
for food in developing countries, but is it such a significant source of calories?
Research Proposal and Project Team (Section VII)
•

•

Research Context and Originality
o To what extent does the proposed research lead, extend and/or complement national and
international work in the area?
o To what extent does the proposed research reflect creative, original thinking?
o To what extent is the research relevant to the end-users identified?
Research Plans and Execution
o How appropriate are the methods and approaches proposed (including handling of data and
resources) in terms of the research objectives?
o How feasible is the research, given the projected resources and timelines?
o How suitable are the available facilities, equipment and services?
o Does the GE3LS research address the most salient aspects of the project and is it closely

o

o
o
o

related to the overall project’s objectives, deliverables and potential social and/or economic
benefits?
Is the integrated GE3LS research plan closely aligned with, and complementary to, the overall
project milestones?
Is the GE3LS research plan sufficiently robust and systematic to advance generalizable
knowledge in relevant academic fields?
How appropriate is the expertise and track record of the research team in terms of realizing
the research goals?
How appropriate is the expertise and track record of the team that will further develop and
implement the strategy for realizing benefits?
How well will different types of expertise be integrated?

o
Comments:
Context and originality
Both PIs are leaders in sunflower research, and the work proposed extends the genomic
resources they have been developing for the crop, creates new breeding and research
resources, and complements ongoing research about evolution and adaptation in the group.
The proposed research seemed highly creative to me, and the scale of the work proposed is
impressive and exciting. Because there are clear crop improvement implications to all the
activities proposed, the research seems highly relevant to the end-users (breeders and
companies).
Research Plans
The methods all seem appropriate to the questions being asked and make use of the most
cutting-edge techniques available. I just have a few comments on experimental design details
that I found confusing and could bear some clarification; it is very possible that I just missed
something in the text, but perhaps these could also give other reviewers pause:
-The significance of displaying Tajima’s D and interchromosomal LD in Figure 2 is not clear
-In activity 1.1, it is not clear how roots will be accessed for characterization of architecture
in field grown plants. Or is this part of the destructive sampling?
-It is not obvious why there will be a single greenhouse screen for flood stress, while other
stressors will have screens at two life stages
-If I understand activity 1.2 correctly, only phenotypes from the field drought stress
experiments and the greenhouse, drought, salt and nutrient stress experiments will be used
for GWAS, as stated in the first paragraph. This entails no GWAS for flood stress phenotypes,
and no GWAS using most of the field data. Why? I’m particularly puzzled about the lack of
GWAS for flood stress. And given the huge efforts to carry out screens in the field, why
wouldn’t that data be used? If this is due to the burden of too many statistical analyses,
couldn’t some sort of composite phenotype be calculated across field-greenhouse screens for
each line?
-Similarly, a brief explanation about why only lines from the drought screen will be
characterized with the Heliaphen platform would be useful in activity 1.4.
-For activity 2, it feels somewhat strange that no phenotyping is being carried out on samples
from wild populations. I see that this would probably make the project unmanageably large,
but is it reasonable to assume that all plants in a population or species are equally adapted to
the abiotic stressor they are presumably experiencing? Additionally, is it reasonable to assume
that the adaptive alleles for a given stressor will not occur in populations that are
geographically close but ecologically divergent to those experiencing the stressor? It seems
that shared ancestry or gene flow could very well bring such alleles in? A related question is,
given that these three wild species are known as extremophiles, is there sufficient evidence
that the stress tolerant traits are not fixed in these species?

-The MAGIC lines of activity 3 will begin development before initiation of the project. That
means that none of the knowledge obtained from activities 1 and 2 will inform the choice of
parents in these lines. I realize there are timing constraints, and perhaps the germplasm
knowledge of companies is sufficient, but are the parents of these crosses included in the SAM
population or the field trials of activity 1?
Research Plans (cont.)
The research proposed seems ambitious, but feasible in the time frame proposed, given the
partners involved. Necessary facilities and equipment all seem to be in place. The GE3LS
component seems relevant and useful and complements the project well. I do have one
question: due to my unfamiliarity with policy governing the sharing of plant genetic
resources, and the verbiage associated with it, I ended up not being sure if there were going
to be hurdles to making the MAGIC lines freely available or not both in and out of Canada.
Perhaps the impact of activity 6 on the project deliverables could be emphasized a bit more.
The expertise and track records of all involved seem appropriate for the project, and the
participant’s expertise is well-integrated.
Socio-Economic Benefits (Section VIII)
There is limited space allotted for this section and many points to cover. Any suggestions around
how to make this as coherent as possible will be appreciated by the team. All else being equal
between two proposals, the one that makes a stronger case for benefits to be achieved sooner will
be assessed more favourably.
•

•

•

•

Deliverables
o To what extent have the applicants identified appropriate deliverables in terms of their
potential to have impact on food safety, security and/or sustainable production?
o What is the likelihood that the deliverables will be achieved by the end of the funding period?
Expected Benefits
o How significant are the anticipated benefits described in terms of their potential of
contributing to food safety, security and/or sustainable production?
o Will the benefits be realized within a short time-frame after the end of the project, taking into
consideration what is reasonable for the different research areas in these sectors?
Strategy for realizing benefits
o How persuasive is the strategy set out by the applicants for realizing benefits from their
research?
o How strong is the plan for knowledge translation and development of benefits, i.e., how well
does the plan explain the next steps of how the deliverables from the research will be
transferred, disseminated, used, and/or applied to realize the social and/or economic benefits?
o How closely aligned is the plan for knowledge translation with the GE3LS research and the
overall deliverables and outcomes of the project?
Expertise for realizing benefits
o To what extent are likely end-users involved in the project and the strategy to realize benefits?
o If the strategy includes commercialization, to what extent has appropriate technology transfer
expertise been included?

Comments:
The deliverables seem appropriate and useful. The scientific deliverables seem achievable by
the project end. I don’t feel qualified to given an opinion on the policy-related deliverable.
The stated benefits to food security, crop production, and Canadian economy are significant.

Development of new cultivars by 3 years after funding ends seems very quick, but should be
achievable if breeders act on the data and resources produced right away.
The strategies for realizing the benefits, in particular the engagement of end-users, seem
very strong. I was unsure of how long-term the availability of data-mining/analyses resources
would be, in particular the cloud instance.
The dissemination plans seem reasonable.
I’m impressed by how the research tem was put together. I did not notice any red flags
regarding the expertise for realizing benefits.

General Comments
Comments:
I’m very impressed by the scale and potential impact of this project. I wish you luck!

