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The Application Process.   The 2011 grant competition opened with the release of the Request for 
Applications (RFA) in September, 2010, with Letters of Intent required by November 10, 2010, and the full 
applications were due on February 2, 2011.  We received 122 Letters of Intent, with 82 full proposals 
submitted by the deadline through the on-line webnibus system.  This year the RFA included funds from the 
U.S. Department of Agriculture, in the amount of $947,700 (3 years in duration) for one Partnership 
Technology Grant, and $1,100,000 in funding from the U.S. Department of Transportation to support 
Research Proposals and Education, Extension, Rural Economic Development Mini-Grant projects. 
 
Funding Levels.  The 2011 RFA invited proposals for three funding levels:  

Research Proposals: Grants that address the Northeast Sun Grant priorities will be provided to 
single investigators or small teams for up to $150,000 (total Sun Grant dollars) (1-3 years in 
duration). Single or multi-component (research and/or education and/or outreach) proposals are 
appropriate (10 page proposal narrative limit). 

Education, Extension, and Rural Economic Development Mini-Grant Proposals: Education, 
outreach and/or rural economic proposals may seek up to $30,000 (total Sun Grant dollars) (1-3 
years in duration) in support of graduate students, cooperative extension educator training, 
outreach programs, or economic development projects (5 page proposal narrative limit). 

Partnership Technology Proposals:  A single 3-year grant that addresses the Northerast Sun Grant 
Priorities will be provided to a single multi-institution, multi-state investigator team for up to 
$947,700 (total sun grant dollars, 3 years duration, $315,900 maximum per year).  Proposals must 
allocate at least 30% funding effort to technology development and 30% to technology 
implementation.  Multi-component (research and/or education and/or outreach) proposals are 
appropriate (15 page proposal narrative limit). 

Technical panel review.  An eleven-person technical review panel was formed containing seven past 
members and four new members. Each proposal was assigned a primary and secondary reviewer.  Each 
reviewer was assigned approximately 10-12 proposals to review.  All panel members were expected to 
review the abstracts of all proposals.  Five weeks prior to convening the panel, electronic copies on USB flash 
drive were distributed to all panel members. Within two weeks of receipt the panel members indicated 
whether they had any conflicts of interest.  Ad Hoc reviews were sought for all proposals in the competition. 
Four proposals were re-assigned reviewers to avoid a potential conflict of interest and ad hoc reviews were 
requested from qualified scientists and provided in writing to the Chair.  The panel convened in Ithaca, NY, on 
Wednesday March 29 through Thursday March 31 to review and rank the proposals. 

 

The 2011 proposals were separated into the following subject categories: 
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 RESEARCH GRANTS ($150K limit):  
Conversion technology (32 proposals) 
Feedstock development (13 proposals) 
Logistics (8 proposals) 
Systems integration (5 proposals) 
Economics (4 proposals) 
Environment (4 proposals) 
Scalable technologies (3 proposals) 
Life cycle analysis (1 proposal) 
 

EDUCATION, EXTENSION, AND RURAL ECONOMIC DEVELOPMENT MINI-GRANTS ($30k limit): 
 All categories (12 proposals) 
 
PARTNERSHIP TECHNOLOGY PROPOSAL ($947,400 limit):  1 Proposal 
 

Following is the distribution of proposals by State submitted to the 2011 competition: 19 were submitted  
from Pennsylvania, 16 from New York, 9 from Ohio, 6 from Michigan, New Jersey and Maine, 5 from 
Massachusetts and West Virginia,4 from Connecticut,  2 from Maryland and Vermont, and one each from 
Delaware and Rhode Island. No proposals were submitted from New Hampshire or the District of Columbia, 
for a total of 82 full applications that were received by the Northeast Sun Grant.  

The review panel spent the first two days reviewing each proposal by describing the proposal goals, methods, 
expected outcomes, and relevance to the program, strengths and weaknesses.  During the evaluation 
proposals were given a score of between 1 and 5, with 5 being excellent and 1 being poor.  The primary and 
secondary reviewers each provided a score and the average of the two scores was taken.  Proposals with 
average scores of 4.0 or higher were held for further consideration.  Proposals with scores below 4.0 were 
placed in the “Do not Fund” category.  Of these, some were noted as proposals that should be invited to re-
submit with modifications.  Of the “Do Not Fund” category, the majority of these proposals were either 
poorly written, or did not sufficiently describe the proposed methods or experimental details. Proposals that 
scored 4.0 or higher were considered to be proposals with strong merit, but due to limited funds ($1,100,000 
for Research and Education grants), a ranking of these was required to select the strongest proposals.  There 
was general agreement within the group that projects that demonstrated high potential for immediate 
impact (lower risk) were generally preferred this year, though high quality fundamental research also was 
eligible for funding. 

 

The following is a list of the projects recommended for funding in the 2011 competition:  

DOT PROJECTS: 

Title: Improving Switchgrass Establishment Through Breeding 
PI:  Stacy Bonos, Rutgers University, Jul 1, 2011   to   Jun 30, 2013 
Total Sun Grant Funds requested:  $64,749.  Cost share funds: $21,697 
 

Abstract: Switchgrass (Panicum virgatum L.) is a C4 perennial warm-season grass currently being 
considered as a bioenergy feedstock. One of the major limitations to the successful adoption of this 
bioenergy crop is poor germination resulting in slow and inconsistent establishment and heavy weed 
competition. Our project will utilize an easy selection procedure to increase seedling vigor and 
establishment in switchgrass. If successful, this project will result in new cultivars with improved 
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germination which will provide growers with more affordable, and reliable cultivars thereby increasing 
the use of switchgrass for biofuel production. 

 
Title: Tapping Into Lignin Potential For High-End Co-Products Using Bionanocatalysts with Enhanced 
Depolymerizing Activities  

PI:  Stephane C. Corgie, Cornell University, July 1, 2011 – June 30, 2013 
Total Sun Grant Funds requested:  $149,759, Total Cost Share:  $38,388 
 

Abstract: We are proposing to investigate the effect of magnetic nanoparticles on the activities of 
peroxidase enzymes and apply the enhanced ligninolytic activities of the optimized peroxidase-
nanoparticle complexes to the depolymerisation of lignin and production of aromatic monomers from 
real and pretreated feedstocks of high potential for the Northeast region. 

 
 
Title:  Design of a Catalytic-Cone Reactor for Direct Conversion of Woody Biomass to Transportation Fuels  

PI:  Paul Dauenhauer, University of Massachusetts, Amherst, Sept. 1, 2011 – August 31, 2013 
Total Sun Grant funds requested:  $149,234, Total Cost Share: $39,437 
 

Abstract:  This project will design a catalytic combustion catalyst in an ablative cone reactor which will 
permit reduced-scale biomass pyrolysis reactors that can potentially produce green gasoline directly from 
biomass commonly found in the Northeastern United States. 
 

 
Title:  Metabolic Engineering to Enhance Butanol Production from Lignocellulosic Biomass through use of an 
Endogenous Ribozyme and Artificial non-coding RNAs in Clostridium Beijerinckii 

PI:  Thaddeus Ezeji, Ohio State University, July 10, 2011 – June 30, 2013 
Total Sun Grant Funds: $81,483, Total Cost Share:   
 

Abstract: The proposed research will use a ribozyme-based metabolic engineering strategy to develop 
Clostridium beijerinckii strains with more desirable characteristics in terms of mixed-sugar utilization, 
especially pentose sugars. We will also optimize operational conditions for a newly developed biomass-
compatible, vacuum-assisted gas stripping process for in situ recovery of butanol during fermentation of 
lignocellulosic biomass by C. beijerinckii 8052. We will additionally explore the possibility that a 
consortium of C. beijerinckii 8052 and its mutant derivatives (with either CcpA+XylR or CcpA+AraR 
knocked down) might operate synergistically to generate butanol from fermentation of mixed-sugar 
components present in Miscanthus x giganteus lignocellulosic hydrolysates. 

 
 
Title:  Bioenergy Multimedia Resource Development on eXtension.org.  

PI:  Susan Hawkins, University of Vermont, July 1, 2011 – June 30, 2012 
Total Sun Grant Funds requested: $29,990, Total Cost Share: $9,467 
 

Abstract:  This project will connect the Sun Grant and eXtension communities by developing multimedia 
educational resources on bioenergy feedstocks using information generated by Sun Grant projects and 
publishing them on the eXtension Farm Energy website. Deliverables include: 12 one hour webinars, 50 
peer-reviewed articles, 100 five to ten-minute videos, and 500 images of biofuel energy feedstocks. 

 
 
Title:  Experimental Evolution and Metabolic Engineering of Fusarium graminearum PH-1 and 
Colletotrichum navitas Cn09 for the Enhanced Conversion of Lignocellulosic Biomass 



PI:  Marshall Hayes, Cornell University, October 1, 2011 – September 30, 2012 
Total Sun Grant funds requested: $146,172, Total Cost Share: $36,543 
 

Abstract:  Our goals are to generate and characterize variants of two phytopathogenic fungi that will 
have enhanced metabolic capabilities to thrive on and degrade processed switchgrass. 

 
 
Title:  Enhanced feedstock-to-H2 conversion using hyperthermophiles 

PI:  James F. Holden, University of Massachusetts Amherst, July 1, 2011 – June 30, 2014 
Total Sun Grant funds requested:  $149,987, Total Cost Share: $38,736 
 

Abstract:  High H2 production rates by the hyperthermophile Pyrococcus furiosus directly from starch, 
cellulose, and protein at 95°C may make it an ideal candidate for producing bioenergy from municipal 
sewage sludge in a single processing step. 
 

 
Title: Production and life-cycle assessment of switchgrass across the heterogeneous landscape of the 
Northeast  

PI: Armen R. Kemanian, Pennsylvania State University, Jul 1, 2011 to Jun 30, 2014 
Total Sun Grant Funds, $150,000, Total Cost Share funds, $103,941 
 

Abstract:  In this project, we combine field measurements and modeling of switchgrass in two intensively 
monitored watersheds of the Northeastern (NE) United States with the objective of optimizing nitrogen 
(N) management and landscape placement of switchgrass. These two factors are considered critical for 
securing a sustainable supply of bioenergy feedstock and a synergistic integration of this species in 
northeastern agricultural production systems. 

 
 
Title:  Development and Dissemination of a Bioenergy Educational Curriculum for Children 

PI:  Scott Sheer, Ohio State University, July 1, 2011 – December 31, 2012 
Total Sun Grant funds requested:  $29,982, Total Cost Share: 8,166 
 

Abstract:  The proposed grant would develop a bioenergy educational curriculum for children (K-2) to 
inform and educate future consumers and supporters of biobased energy and its products. The leader-
directed curriculum would be disseminated and evaluated initially through the Ohio 4-H Extension 
system via a print and web-based platform ultimately leading to its utilization with the Northeast Sun 
Grant regional states. 

 
 
Title:  Predictive Relationships for Assessing Quality of Densified Biomass using Fundamental Mechanical 
Properties of Granular Bio-Feedstock 

PI:  Hojae Yi, Pennsylvania State University, July 1, 2011 – June 30, 2013 
Total Sun Grant funds requested:  $148,644, Total cost share: $37,396 
 

Abstract:  The feasibility of relating granular materials’ mechanical properties in low pressure regime 
(typically <10 MPa) to the quality attributes of densified products was recently established. This approach 
will be used as a foundational framework to engineer optimal efficiency of transportation and 
downstream processes of densified biomass via quantification of its quality-related mechanical 
properties. Since the mechanical properties of densified biomass are a direct consequence of mostly by 
the properties of raw material, i.e. granular bio-feedstock; knowledge of its physical and mechanical 



properties are essential and, therefore, will be quantified also.  For measurement of true and 
fundamental mechanical properties of granular bio-feedstock, the Cubical Triaxial Tester (CTT) will be 
utilized along with other standardized characterization methods. Based on the measurements, predictive 
relationships will be developed using regression analysis. A theoretical explanation for the validity of the 
relationships will be proposed; which will provide the needed framework for generalization to materials 
beyond those tested in this study. We expect the set of predictive relationships will be a valuable tool for 
engineering, monitoring, and controlling the quality of granular bio-feedstock; which is a critical raw 
material contributing to the ever expanding bio-based renewable energy.  
 

USDA PROJECT: 
 

Title:  Genetic Improvement for Yield and Establishment of Short Rotation Woody Biomass Crops on 
Marginal Lands 

PI:  Lawrence Smart, Cornell University, July 1, 2011 – June 30, 2014 
Total Sun Grant Funds requested:  $946,412, Cost Share:  $274,990 
 

Abstract:   The proposed multi-institutional, multi-state research, education, and extension project 
addresses the priority areas of improving biomass feedstock production, sustainability, and economic 
viability by developing novel cultivars of shrub willow bioenergy feedstock crops using advanced, 
genomics-based breeding techniques. This cultivar technology will be implemented based on a 
knowledge base of varietal performance across a range of marginal sites typical of the Northeast region 
and demonstration of improved agronomic practices and sustainability that will encourage commercial 
deployment of this high-yielding willow crop technology. 

 
Funding Synopsis 
       
DOT Available Funding by  Enabling Activity 

 Education, Ext. and Rural Econ. Dev.  $  59,972 
 Conversion Processes   $676,635 
 Feedstock Development  $  64,749 
 Feedstock Logistics   $148,644 
 Life Cycle Analysis     $150,000 

 
          TOTAL Funding for 2011 Recommended              $1,100,000 
 
USDA Available Funding 

 Partnership Technology   $946,412 
 

      Funding by State (DOT Funds) 
 MA (2 Awards)  $299,221 
 PA (2 Awards)   $298,649 

NY (2 Awards)   $295,931 
OH (2 Awards)  $111,460 

 NJ  (1Award)  $  64,749 
 VT (1 Award)  $  29,990       
 
      Funding by State (USDA Funds) 
 NY (1 Award)  $946,412 
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Appendix 

 

Summary of Project Recommended for Funding through USDA 

for the 2011 Northeast Sun Grant Competitive Grants Program 
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Proposal:  Genetic Improvement for Yield and Establishment of Short Rotation Woody Biomass Crops 
on Marginal Lands 
PI:  Lawrence Smart 

Part-FDev-11-48

Project Title:  Genetic Improvement for Yield and Establishment of Short Rotation Woody 
Biomass Crops on Marginal Lands

Principal Investigators and affiliations: 

PI: Lawrence Smart (Cornell Univ., NYSAES, Horticulture)•
Co-PI: Stephen DiFazio (West Virginia University, Department of Biology)•
Co-PI: Tom Richard (Penn State University, Ag. and Biological Engineering)•
Co-PI: Raymond Miller (Michigan State University, MI Agricultural Experiment Station)•
Co-PI: Lawrence Abrahamson (SUNY-ESF, Forest and Natural Resources Management)•
Co-PI: John Carlson (Penn State University, School of Forest Resources)•
Co-PI: Michael Jacobson (Penn State University, School of Forest Resources)•
Co-PI: Timothy Volk (SUNY-ESF, Forest and Natural Resources Management)•
Co-PI: Armen Kemanian (The Pennsylvania State University, Crop and Soil Sciences)•

 

Budget Period Total Sun Grant Requested Total Cost Share

2011-2012 $315,539 $91,191

2012-2013 $315,219 $91,618

2013-2014 $315,654 $92,181

TOTAL $946,412 $274,990

 

Start Date: 7/1/2011      End Date: 6/30/2014

Key Words: 
Agronomy; biofuels; breeding; feedstocks; genetic improvement; genomics; trait mapping; 
Salix; sustainability; willow; woody biomass; yield 

Objectives: 
The proposed multi-institutional, multi-state research, education, and extension project 
addresses the priority areas of improving the feedstock production yields, sustainability, and 
economic viability of short-rotation shrub willow crops across the Northeast region. The 
overall goal of the proposed project is to develop novel cultivars of shrub willow bioenergy 
feedstock crops using advanced, genomics-based breeding techniques, with the broad 
outcomes of demonstrating improved varietal performance, agronomic practices, and 
sustainability across a range of marginal sites typical of the NE region that will encourage 
commercial implementation and deployment of this high-yielding willow crop technology. Our 
specific objectives for this project will be to: 1) Develop high-throughput, low cost molecular 
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genetic/genomic tools leading to the breeding and selection of novel shrub willow cultivars 
with resistance to environmental stresses and increased biomass quality and yields; 2) Select 
new, improved varieties of shrub willow crops produced through advanced breeding that 
display increased yields and implement this technology through scale-up and deployment with 
our commercial partners; and 3) Establish a network of test sites for the demonstration and 
modeling of production potential across an expanded range of marginal sites, improved 
agronomic practices, and greater sustainability of willow bioenergy crops across the Northeast 
region.

Methodology: 
Next generation technology for DNA sequencing has brought the price of genomic analysis 
down to levels that genomics based selection can be developed even for minor and emerging 
crops, such as Salix. We aim to utilize the soon to be completed sequence of the Salix purpurea 
genome to develop very high density and low cost marker systems that can be applied to map 
key traits important for yield, biomass composition, pest and disease resistance, cold and 
dehydration stress resistance, nutrient use efficiency, and tolerance to low pH soils. This 
technology will be applied in the development of new, improved cultivars of shrub willow 
bioenergy crops through breeding in a fraction of the time required by traditional phenotypic 
selection. To achieve the project research objectives, we will accomplish the following tasks: 1) 
Develop linkage and association mapping populations for Salix purpurea, a reference species in 
the willow breeding program; 2) Develop new genotyping by sequencing technology for use in 
mapping studies of Salix; 3) Select, characterize, and scale-up new varieties of shrub willow 
bioenergy crops; 4) Establish genotype-by-environment relationships for current commercial 
shrub willow cultivars; 5) Establish yield and demonstration trials for new shrub willow 
varieties; 6) Conservation tillage trials and assessment of sustainability; and 7) Extension, 
dissemination, and technology transfer. Education of graduate students will be accomplished 
at Cornell University, Penn State University, West Virginia University, and SUNY-ESF. In 
addition to field day events in at least four states involving extension educators, growers, and 
the public, the results of these studies will be disseminated widely to stakeholders through 
social media and production of extension publications published on newly developed 
Northeast Wood Bioenergy website at Penn State and the Willowpedia website at Cornell.

Rationale: 
The growth of perennial shrub willow (Salix spp.) as a feedstock crop for biofuels and 
bioproducts offers superior net energy ratio, soil conservation, nutrient management, 
biodiversity, and utilization of marginal agricultural land relative to annual crops, in addition 
to diversifying the feedstocks available to the biofuels industry. Shrub willow is a sustainable, 
high-yielding, low input perennial crop that can be grown on marginal agricultural land, 
especially poorly drained land unsuitable for food crops. The hybrid willow varieties developed 
as bioenergy crops are not invasive or weedy, in fact many are infertile triploids. Many studies 
have shown willow biomass to be a suitable feedstock for biofuels production. However, the 
deployment of perennial willow crops faces significant barriers identified by stakeholders, 
including: high production costs linked to low yields and inefficient harvesting logistics, 
underdeveloped agronomic practices, risk of pest and disease outbreaks, high cost of specialty 
planting and harvesting equipment, lack of understanding of cultivar by site interactions 
essential for yield modeling and optimization, and restricted range of production. While this 
one project cannot address all of those barriers, it will overcome several through the 
development of improved shrub willow varieties and their commercial implementation and 
deployment as sustainable feedstock crops for the Northeast region. Efforts to improve yield 
through genomics-assisted breeding and optimizing agronomic and management techniques 
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will promote commercial deployment of shrub willow crops on the rural agricultural landscape 
across the Northeast region, bringing underutilized agricultural land and spoiled land in need 
of reclamation back into production. This project is an opportunity for the Northeast Sun 
Grant program to support a regional woody crop species that has been excluded by agencies 
focused on grass crops for the Midwest and Southeast.

Expected Outcomes: 
The implementation of genomic selection for shrub willow crops is predicted to cut the time 
required for selection in half. This project will establish the foundation resources that will 
accelerate the progress of genetic gains through breeding for yield, pest and disease resistance, 
drought, cold, and heat stress resistance, and productivity on low nutrient and acidic sites. 
Final selections of high-yielding cultivars from previous breeding will be accomplished during 
this project, these varieties will be scaled-up for commercial deployment, and filings for 
appropriate intellectual property protection (plant patent) of this technology initiated. Based 
on early stage measurements, we expect to achieve yield gains of approximately 20% over 
current commercial cultivars. If these yield gains are sustained in commercial acreage across 
multiple environments, growers should realize over 50% increases in the internal rate of 
return. The description of these yield improvements in extension publications, in social media, 
and in live demonstrations of willow growth in field day events will result in highly favorable 
grower and public perception of the system, encouraging expanded adoption. We will also 
demonstrate lower cost methods of site preparation through conservation tillage practices and 
cover crops that improve soil health and the sustainability of the system, while widening the 
range of possible sites for cultivation. All of these systems improvements will contribute to “de-
risking” engagement in the willow crop enterprise for landowners, growers, regulators, and 
investors. These efforts will encourage implementation of improved willow cultivar technology, 
use of willow biomass as a bioenergy feedstock, and will lead directly to reduced reliance on 
foreign petroleum, lower net greenhouse gas emissions through the displacement of fossil 
fuels, and stimulation of the rural agricultural economy through job creation and farm 
revenues.
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