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A C A D E M I C  D I R E C T O R ’ S  M E S S A G E

During the past year, the Seed Biotechnology Center 
(SBC) celebrated its first decade with a Symposium 
and other activities to highlight our research, educa-

tion, outreach and public service programs, which are de-
scribed in this Annual Report. Looking forward, what issues 
and challenges can we anticipate over the next 10 years and 
what will be the SBC’s role in addressing them? Prognostica-
tion is always risky, but here are my thoughts on topics that 
will likely be prominent in the next decade and how the SBC 
will be involved.

Climate change

While there may still be debate over the causes and 
appropriate responses, global warming will have real 

consequences for agriculture. In California, reduced snow-
pack will make water even more limiting as demands from 
urban areas and environmental restoration compete with 
crops.  The sustainability of  California’s agriculture will 
largely depend upon its access to water, and on our ability to 
develop crops and irrigation systems that can be productive 
while using less water. The SBC will support breeding tools 
that enable more rapid development of  crops that can adapt 
to the changing climatic and natural resource environment. 

Sustainability

The concept of  sustainability will continue to be promi-
nent, particularly in agriculture and energy. The SBC is 

launching a major focus on Biotechnology for Sustainability, 
highlighting modern plant improvement methods specifi-
cally designed to enhance the sustainability of  agriculture 
and food production. For example, evidence is clear that 
herbicide-tolerant crops have encouraged adoption of  mini-
mum tillage or no-till practices that save fuel and reduce soil 
erosion. Similarly, insect-resistant crops have reduced pesti-
cide use and improved the health of  farm workers. The next 
generation of  crops with drought tolerance and improved ni-
trogen use efficiency currently in the developmental pipeline 
promise even more direct positive impacts on sustainability. 
The SBC will increasingly focus on supporting the develop-
ment of  crops that can produce more with fewer inputs. 

Globalization

China, India, Brazil and other countries are develop-
ing and beginning to commercialize their own biotech 

crops. It is doubtful that the current regulatory structure 
for such crops will be able to cope with this situation. The 
problem of  asynchronous approvals of  biotech varieties 
in different countries over time is already creating major 
marketing issues for maize and soybean, particularly in the 
European Union, which is increasingly isolated by its anti-
biotechnology stance. It is possible that regulatory barriers 
will be lowered and realistic and pragmatic thresholds for 
adventitious presence of  unapproved events will be enacted, 
removing a major risk factor for trade in biotech seed and 

The 
Next 

Decade

Kent J. Bradford

1999
•  Seed Biotechnology Center receives support from UCD 

College of Agricultural and Environmental Sciences
•  SBC launches its website outlining goals, objectives, 

courses and archiving informational resources

•  Partners with California Crop Improvement Association 
and California Seed Association

•  Kent Bradford is Director and Sue DiTomaso is hired as 
Program Representative

•  The Seed Biotechnology Center Advisory Council
 offers strategic vision and advice to the
 center’s director and staff

•   Building campaign is launched
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commodities. It is equally possible, at least in the short term, the world 
will be divided into sectors where crop biotechnology is accepted and 
others where it is not. Non-governmental organizations (NGOs) heavily 
vested in opposing biotechnology will continue to mount public relations 
and legal challenges that can thwart even the biotechnologies that reduce 
agriculture’s environmental footprint and serve humanitarian goals. The 
outcome will largely depend upon whether China, India, South
Africa, Brazil, Australia and other countries with the capacity to develop 
and commercialize biotech crops are able to do so, or whether they are 
stymied by regulatory, legal and market gridlock. The SBC will continue 
to work for rational, science-based regulations that do not block needed 
improvements in crop traits. 

Genomics and breeding

Given the astounding advances in genomics in the past 10 years, it 
is hard to fathom where this field will be in another decade. The 

impact of  DNA sequencing and genomics on plant breeding is similar 
to the impact of  X-rays on medicine. It allows the breeder to “see” the 
genes themselves, rather than just their symptoms (phenotypes). The 
next advances in genomics will be as dramatic for breeding as the MRI 
or CAT scans were for medical imaging, or arthroscopy was for surgery. 
Marker-assisted breeding and mutation-based breeding will flourish, 
particularly if  transgenic methods remain mired in regulatory quicksand. 
Specialty crops in particular will increasingly utilize genomic methods 
in breeding, as they are largely excluded from using transgenic methods 
due to regulatory costs and marketing hurdles. We can only imagine the 
progress that could be made in the next decade if  all genetic modification 
methods were equally available to the plant breeder to use as appropri-
ate, without the artificial boundaries imposed by regulatory policies. As 

the power of  genomics is applied in breeding, demand for plant breeders 
will increase, and the SBC will expand its Plant Breeding Academysm and 
other educational courses and programs to provide human resources for 
the global seed industry. 

Intellectual property and patents

A key issue for the next decade will be how plant varieties are patented      
  or protected from unauthorized use. Examples from Argentina, 

Brazil, and India illustrate the difficulty of  enforcing plant breeders’ 
rights. On the other hand, research exemptions traditionally included in 
Plant Variety Protection or PBR plant breeders’ rights are absent in utility 
patents, increasingly being filed on genes and traits. This trend may have 
negative consequences for innovation. As biotech crops continue to be 
adopted by growers around the world and demonstrate their benefits, 
criticism of  biotechnology will increasingly shift to opposition to patent-
ing and commercialization practices distinct from the technology itself. 
The SBC will work to clarify these issues, attempting to distinguish the 
applications of  science and technology from the methods by which they 
are protected and commercialized. 

Regardless of  whether these predictions are right or wrong, the SBC 
will be engaged in research, education and public service to support 

the seed industry and the continuous improvement and delivery of  crop 
varieties. We look forward to working with you to achieve these goals.

•  Planning for building begins
•  SBC spearheads Ralph M. Parsons Foundation Plant 

Transformation Facility plan and funding

•  California Seed Advisory Board approves operating
funds for SBC

•  Compositae Genome Project begins

•  First course: Basics of Plant Biotechnology for Business 
Professionals

•  Seed Biology, Production and Quality course offered

2000
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2001
•  Building campaign continues to grow
•  SBC publishes “Biotechnology Provides New Tools for 

Plant Breeding”
•  Building construction begins

•  Seed Biology, Production and Quality course offered
•  Ralph M. Parsons Foundation Plant 

Transformation  Facility opens
•  Advisory Council grows

•  Gene Flow in Cotton: SBC conducts a study
on pollen movement to refi ne seed production isolation 
distances for cotton

•  SBC begins economic study of the state’s seed industry

R E S E A R C H 

In the past years, the SBC has focused on moving basic research to 
applications that will enable the seed and biotechnology industries to 
incorporate technologies for sustainable agriculture. 2009 marked a 

significant but logical change in the direction of  our research from building 
tools for plant breeding for California crops to applying them, specifically 
in the area of  using genomics to accelerate plant breeding. We continue to 
work to enable coexistence among production systems and to support the 
sustainability of  agriculture. The SBC expended $1.44 million in extramural 
research support in 2009, and secured grant funds extending until 2013. The 
following is a summary of  the research accomplished in 2009.

Alfalfa
California, with a large export market,  grows approxi-
mately 30% of  the alfalfa seed produced in the United 
States. A clear understanding of  gene flow is essential 
to produce high purity seed, especially with the pend-
ing re-introduction of  Roundup Ready® alfalfa in 2010. 
The SBC is continuing to work with Larry Teuber (UC 
Davis), Shannon Mueller (UC Cooperative Exten-
sion), James Hagler (USDA/ARS, Maricopa, AZ) and 
Forage Genetics International to determine gene flow 
between commercial-scale seed fields of  alfalfa. In 2009, 
data were collected and processed to trace bee move-
ment among fields using fluorescent “glow dust” and 

antibodies. The results indicate a high correlation between bee foraging and 
gene flow. The results of  this study are being prepared for several publica-

tions and have already helped growers and seed certification agencies refine 
isolation distances and practices for seed production in alfalfa. Funding for 
this research is from the USDA National Research Initiative.

Cotton 
The SBC is continuing to integrate second generation sequencing of  genes 
and high-throughput genotyping to expand molec-
ular tools for cotton breeding. The SBC is working 
with David Stelly (Texas A&M), Chris Towne, 
Foo Cheung (J. Craig Venter Institute) and Jef-
frey Chen (University of  Texas) to characterize the 
genetic diversity in four cotton varieties and four 
crossable species, Gossypium barbadense, G. mustel-
inum, G .longicalyx, G. armourianum and G. tomentosum. By working in select 
breeding germplasm, DNA markers to manipulate agronomic and quality 
traits are being rapidly identified and validated.  The research is supported 
by Cotton Incorporated.

Switchgrass 
Switchgrass has been identified as a promising source for ethanol produc-
tion due to its capacity to produce large amounts of  biomass annually. It is 
native to the US prairies, but not to California. The SBC is working with 
Joe DiTomaso, Eduardo Blumwald (UC Davis) and Ceres, Inc., a Califor-
nia-based genomics and breeding company, to evaluate the potential inva-
siveness and desirable habitats for switchgrass in different California
environments. In 2009, the physiological characteristics of  lowland and 
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2002
•  Allen Van Deynze, Biotechnology Specialist, joins SBC
•  SBC supports industry education program for seed

testing - Team Seed with the California Department
of Food and Agriculture

•  SBC leads effort to develop web-based crop isolation 
mapping

•  SBC and UC Agricultural Issues Center sponsor 
“Workshop on Biotechnology for Horticulture Crops: 

Challenges and Opportunities”
•  California Agriculture issue dedicated to Horticultural 

Biotechnology – 2004 
•  SBC raises $1.4 million for facility

upland switchgrass were evaluated in the greenhouse and field under 
drought and riparian regimes. Preliminary data indicate that switchgrass 
establishes poorly, indicating that it may be a poor competitor in natural 
situations. Funding is from the UC Discovery program and Ceres, Inc.

Tomato
Solanaceae Coordinated Agricultural Project:
The SBC is working with David Douches and Robin Buell (Michigan 
State University), David Francis (The Ohio State University), Walter 
DeJong and Lukas Mueller (Cornell University) and Alexandra Stone 
(Oregon State University) on a $5.45 milllion Solanaceae Coordinated 
Agricultural project (http://msu.solcap.edu) to translate genomic 
research to breeding in potato and tomato. In its first year, the SBC 
sequenced expressed genes in six relevant tomato breeding lines and 
three relevant potato lines. From these, DNA marker assays are being 
developed to scan the diversity of  480 tomato and 1,200 potato breeding 
lines. A subset of  480 lines, per crop,  were tested in replicated trials for 
production and quality traits to associate DNA regions and understand 
population structure in U.S. breeding programs. Concurrently, breeding 

modules are being developed for the Solanaceae Genomics Network 
database and extension classes have been delivered (see Education). The 
project is funded by the USDA, National Institute of Food and Agriculture.

Development of Induced Mutation Resources
for the Tomato Genomics Community:
In 2009, the SBC worked with Luca Comai and Roger Chetelat from 
UC Davis to develop an induced mutation population in tomato to iden-
tify novel traits for trait analyses and breeding. By screening at the DNA 
level using TILLING (Targeting Induced Local Lesions in Genomes) 
technology, rather than by phenotypes, large populations can be screened 
rapidly for mutations in genes encoding complex traits. A population 
of  5,000 mutation lines that will be available to the community is being 
validated for its use in TILLING. This work is supported by the USDA 
National Research Initiative.

Engineering Disease Resistance in Tomato:
The SBC is working with Two-Blades Foundation to develop and test 
resistance to bacterial spot in tomato using biotechnology approaches.
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2003
•  The Plant Reproductive Biology building is completed. 

SBC establishes offi ces and labs in the facility
•  Economic study continues
•  Seed Biotechnology Center dedication and Plant 

Science facilities Open House Oct. 15
•  Gene fl ow in cotton: SBC conducts gene movement study 

to refi ne seed production isolation distances 
for cotton

•  Web-based crop isolation program and training is 
launched

•  SBC develops high-throughput protocols for DNA extrac-
tion from seeds of a wide range of crops

Bacterial spot in tomato can be devastating to commercial production, espe-
cially in areas of  high humidity such as Ohio and Florida. 

Lettuce
A Whole Genome Approach to Marker Discovery in Lettuce:
The California lettuce industry is worth over $2 billion annually. The SBC 
and Maria Jose Truco, Alex Kozik and Richard Michelmore (UC Davis) 
have partnered with an industry consortium to develop and apply micro-
array-based tools for DNA marker discovery and application. In 2009, using 
this technology, the resolution of  the genetic map for lettuce was expanded 
from 114 to 214 segregating lines and 12,000 genes have been mapped. The 
genetic map serves as the basis to define and track traits in lettuce breeding. 
Several high quality target traits have already been identified. This project is 
co-funded by the UC Discovery program, Harris Moran/Vilmorin, Rijk 
Zwaan B.V. and Enza Zaden B.V.

Genetic Basis of Lettuce Seed Thermoinhibition: 
Lettuce seeds are susceptible to thermoinhibition when planted at high   
temperatures, leading to failures or delays in germination and seedling 
emergence and resulting in yield losses and higher costs. The Bradford lab 
has been working to identify the genetic basis of  this seed dormancy trait 
and to develop germplasm with reduced susceptibility to thermodormancy. 
The lab previously identified a quantitative trait locus (QTL) and an as-
sociated gene that regulates the temperature sensitivity of  germination. 
The gene is involved in the biosynthesis of  abscisic acid (ABA), which is a 
germination inhibitor. The lab also has shown that this gene (LsNCED4) is 
up-regulated during seed development and in response to high temperature. 
Global gene expression studies using the microarrays mentioned above have 
identified networks of  genes whose expression is altered in lettuce seeds by 

high temperature. A second genetic population is also being developed to 
map and study other QTLs and genes that are involved in seed germination 
and quality traits. This work is supported by the USDA-CSREES National 
Research Initiative and by the National Science Foundation through the 
Compositae Genome Project. 

Pepper
A Whole-Genome Approach

 to Characterizing Genes in Pepper:
California grows 40% of  the peppers in 
the United States. The SBC, James Prince 
(California State University, Fresno), Alex 
Kozik (UC Davis) and a consortium of  seed 
companies have developed a comprehen-
sive Affymetrix microarray to discover and 
apply DNA markers (Single Feature Poly-
morphisms) in pepper. In 2009, the SBC 
genetically mapped more than 6,000 genes 
in pepper. These genes are being

 correlated with data collected for 
physiological and quality traits in hot 
peppers. Additional collaborators are 
Molly Jahn (University of  Wisconsin) and 
Michael Mazourek (Cornell University). 
This research is funded by the UC

 Discovery program, Rijk Zwaan B.V., 
Enza Zaden B.V., Nunhems, DeRuiter 
Seeds, Syngenta Inc., Seminis Vegetable 
Seeds Inc. and Harris Moran/Vilmorin. 
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2003
•  SBC leads research on effi cacy of ozone to control seed 

borne Bakanae disease in rice
•  USDA-FAS Workshop. SBC designs a one-day program 

on agricultural biotechnology in collaboration with Michi-

gan State university and USDA Foreign Agriculture Service
•  SBC establishes doses for fast neutron irradiation of 

seeds and develops populations in tomato
•  SBC plays key role in organizing International 

Ministerial Conference and Expo on Agricultural Science 
and Technology

•  SBC leads collaborative research with Ceres, Inc. to test 
transgenes in tomato

Genes in Pepper Conferring Microspore Regeneration Capacity:
The production of  doubled haploid lines -- lines that are true breeding 
derived from individual pollen cells -- can significantly accelerate breeding 
programs by rapidly fixing and expressing traits. In pepper only a few line-
ages are amenable to this technology. Through the UC Discovery program, 
the SBC is partnering with Rijk Zwaan B.V. to identify genes controlling 
regeneration capacity of  pollen cells in pepper. This information will enable 
selection of  breeding lines that are amenable to this technology and hasten 
the breeding process in pepper.

An Integrated Approach to Breeding Resistance
to Phytophthora capsici in Pepper: 
Resistance to Phytophthora capsici, the most devastating disease worldwide, 
is critical for pepper varieties to grow in the United States. Breeding for 
resistance is complicated by the large number of  races found, the dynamic 
preponderance of  races in fields and the differential genetic control of  resist-
ance across specific tissues and races. Taking advantage of  the genomic 
and genetic tools that we previously developed, the SBC will integrate the 
high-density genetic map to pyramid genetic loci determining resistance 
to root rot and leaf  blight in pepper. The SBC is collaborating with James 
Prince (California State University, Fresno), Raoul Adamchak and Carol 
Hillhouse from UC Davis on this project funded by the USDA, National 
Institute of Food and Agriculture.

Carrot
Although carrot is an important source of  nutrients, few genomic resources 
are accessible for breeding. The SBC is partnering with Phil Simon (USDA/

ARS, Wisconsin) Rijk Zwaan B.V., 
Bejo, Nunhems, Takii and Vilmorin, 
to develop a genomics database con-
taining sequences for over 10,000 genes 
expressed in carrot roots and leaves. This 
resource is being developed to further 
define diversity and genetic traits for 
improving carrot.

Seed Quality
The ASTEC Q2 instrument can measure the respiration of  individual seeds 
during imbibition and ger-
mination. The Bradford lab 
is using the Q2 to investigate 
the relationship of  respira-
tion rates to various aspects 
of  seed quality in diverse 
species. The instrument can 
readily detect the effects of  
seed aging on seed quality. 
The effects of  reduced water 
availability on seed respira-
tion and germination have 
also been characterized. This work was supported by the Vegetable and 
Flower Seed Permanent Research Fund of  the American Seed Trade As-
sociation and will continue to be supported by a consortium of
seed companies. 
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2003
•  SBC establishes long-term program to develop DNA 

markers in cotton with Cotton Incorporated
•  Identify Preservation in Crop Production and Marketing 

course offered
•  Seed Biology, Production and Quality

course offered
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Ashrafi , H., Hill, T., Yao, A., van Leeuwen, H., Kozik, A. and Van 
Deynze, A. 2009. The Application of a Whole Genome Pepper 
Array to Identify SFPs in A Diversity Panel. Plant and Animal Ge-
nome, San Diego, CA., January 10-14.

Ashrafi , H., Hill, T., Yao, J., van Leeuwen, H., Michelmore, R., 
Kozik, A. and Van Deynze, A. 2009. The Application of a Whole 
Genome Pepper Array to Identify SFPs in a Diversity Panel. Inter-
national Plant and Animal Genome XVII Conference, San Diego, 
CA., January 10-14. Oral presentation in Solanaceae workshop. 
Workshop 459.

Bradford, K.J. Single-seed Respiration: A New Method to Assess 
Seed Quality. Seed Quality Assessment Workshop sponsored by 
ASTEC-Global Seed Technology, UC Davis, March 10-12.

Bradford, K.J. The Global Food Crisis: Challenges in the Develop-
ing World. Invited presentation and panel participant, Santa Clara 
University, Santa Clara, CA., April 20.

Bradford, K.J. and Schwember, A.R. A genetic locus and gene ex-
pression patterns associated with the priming effect on the upper 
temperature limit for lettuce seed germination. 4th International 
Symposium on Plant Dormancy, invited presentation, Fargo, ND., 
June 8-11.

Bradford, K.J. Seed Biotechnology. Presentation at the Interna-
tional Symposium on Seed Science and Technology and Seed 
Industry Development, Yunnan Agricultural University, Kunming, 
China, June 26-28. 

Bradford, K., Argyris, J.,  Dahal, P.,  Huo, A., Truco, M., Ochoa, 
O.,  Still, D., Hayashi, E. and Michelmore, R.W. Genetic and 
hormonal regulation of lettuce seed germination at high tem-
peratures. 5th International Symposium on Seed, Transplant and 
Seedling Establishment of Horticultural Crops: Integrating Meth-
ods for Producing More with Less. Murcia, Spain, Sept. 27-Oct. 1.

Bradford, K.J. The ethics of biotechnology for agricultural sustain-
ability. 4th Annual Fall Ethics Symposium, The Ethics of Food, 
Center for Practical and Professional Ethics, California State 
University, Sacramento, Nov. 9. http://www.csus.edu/cppe/sympo-
sium/symposium_fall_2009_video.html.

Bradford, K.J. Biotechnology for Sustainability. Guest Blog post-
ing http://scienceblogs.com/tomorrowstable/2009/11/biotechnol-
ogy_for_sustainabili.php#more.

Dahal, P., Argyris, J., Huo, A. and Bradford, K.J.  A gene encoding 
an ABA biosynthetic enzyme (LsNCED4) maps precisely with a 
QTL (Htg6.1) for thermodormancy of lettuce seeds. American So-
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2004
•  The SBC aids in establishing the Public Intellectual 

Property Resource for Agriculture (PIPRA)
•  Gene fl ow studies in cotton continue
•  Breeding with Molecular Markers Course fi rst offered

•  Developing DNA markers for breeding tomatoes
•  Testing genes from model systems in tomato
•  UC Davis Department of Plant Sciences is established 

by joining the departments of Agronomy & Range

Science, Environmental Horticulture, Pomology and 
Vegetable Crops

•  SBC becomes part of the Department
•  Compositae Genome Project renewed
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ciety of Plant Biologists Annual Meeting, Honolulu, HI., July 18-22.
Hill, T., Ashrafi , H., Yao, J., De Jong, W., Francis, D., Kozik A., Van 
Deynze, A. 2009. The Application of a Whole Genome Pepper Ar-
ray to Solanaceae Crops. Cologne, Germany.

Kozik, A., van Leeuwen H., Truco, M.J., Stoffel, K., McHale, L., 
Ashrafi , H.,  Lavelle, D., Cui, X., Van Deynze, A. and Michelmore, 
R. 2009.  Construction of an Ultra High Density Genetic Map of 
Lettuce using an Affymetrix GeneChip. International Plant and Ani-
mal Genome XVII Conference, San Diego, CA., January 10-14. 
Poster 68. 

Matthews, W.A.  The California seed industry: A measure of eco-
nomic activity and contribution to California agriculture. http://aic.
ucdavis.edu.

Sim, S., Robbins, M., Van Deynze, A., Francis, D.  Population 
Structure of Cultivated Tomatoes Using EST-Based and Intron-
Based Markers. International Plant and Animal Genome XVII 
Conference, San Diego, CA . January 10-14. 

Van Deynze, A., Stoffel, K., Lee,  M., Kozik, A., Wilkins, T.A.,  Can-
trell, R.G., Yu,  J.Z., Kohel, R.J., and Stelly, D.M. Sampling nucle-
otide diversity in cotton. BMC Plant Biology 2009, 9:125.

Van Deynze, A. Plant breeding education is a group effort, pp. 50 
Seed World, Vol. December 2009. Issues Ink. 

van Leeuwen, H., Stoffel, K., Truco, M.J., Ashrafi , H., Cui, X., 
Kozik, A., Michelmore, R., Van Deynze, A. Development and 
Utilization of a High Density 6.6 Million Feature Affymetrix Gene-
chip for Marker Discovery and Genotyping in Lettuce. International 
Plant and Animal Genome XVII Conference, San Diego, CA.,   
January 10-14, Poster 69. 

van Leeuwen, H., Stoffel, K., Kozik, A., Cui, X., Ashrafi , H., 
McHale, L., Lavelle, D., Wong, G., Chen, F. Truco, M.J., Van 
Deynze, A., Michelmore, R. High-Density Mapping of the Lettuce 
Genome with SFP Markers in over 15,000 Unigenes. International 
Plant and Animal Genome XVII Conference, San Diego, CA.,   
January 10-14, Workshop 126. 

Introducing the 2009 SBC Research Team:

Allen Van Deynze, Kevin Stoffel, Theresa Hill, Nicholas Eattock, Hamid Ashrafi , Hans van Leeuwen, Sebastian Reyes Chin-Wo
 and Lee Heekyoung 

Kent Bradford, Peetambar Dahal, Andres Schwember, Pedro Bello, Alfred Huo, Fei Yian Yoong, Keshavulu Kunusoth,
 Abdul Kadir Abel Wahab and Jacson Zuchi
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•  Plant Breeding Academy plans under way
•  SBC begins growth initiative

•  The SBC supports establishment of the Specialty Crops
Regulatory Initiative

•  SBC provides scientifi c input on international regulation 

of biotech crops as member of the Public Research and 
Regulatory Initiative

•  Alfalfa gene fl ow research continues
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Class II of  the Plant Breeding Academysm (PBA) met 
in Davis for three of  its six week-long sessions during 
2008 and 2009. The working professionals, from nine 

foreign countries and seven states in the U.S., will complete 
the certificate course in plant breeding in 2010. With the 
in-depth knowledge of  breeding theory and methods the 
graduates have acquired, they will return to their employers 
prepared to direct breeding programs and advance in their 
professional responsibilities. 

Applications are now being accepted and reviewed for 
Class III of  the PBA. Participants will meet for six 

one-week sessions between September, 2010 through June, 
2012.The number of  participants will be limited to ensure a 
personalized learning experience. We are fortunate to have 
Doug Shaw and Larry Teuber of  UC Davis and Todd Weh-
ner of  North Carolina State University as the lead instructors 
for the PBA. Applications are being accepted for the program 
(http://pba.ucdavis.edu). 

E D U C AT I O N

PBA 
Class II

 and
establishing

the
 European 

PBA

2005
TEN YEARS
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2005 •  In cooperation with UC researchers and farm advisors, 
the SBC spearheads publication of extension  bulletins on 
Roundup Ready Alfalfa: An Emerging Technology, followed 

    by Crop Biotechnology: Feeds for Livestock
•  Seed, Biology, Production and Quality course offered
•  Coordinates and hosts alfalfa stewardship meeting

•  Breeding tools for tomato, cotton and 
lettuce (DNA  hips)

•  Novel traits developed for crop improvement
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In October of  2008, SBC executive director Mike Camp-
bell and SBC Advisory Council member Francois Korn 

attended the European Seed Association (ESA) confer-
ence in Brussels, Belgium, to gauge the demand for a 
Plant Breeding Academysm in Europe. They determined 
that there was great need and support for the PBA con-
cept. Since that time, partnerships have been developed 
with agricultural and seed associations across Europe. 
These partners include: the European Seed Association, 
Vegepolys in France, Seed Valley and Naktuinbouw in 
the Netherlands, the Center for Research in Agricultural 
Genomics in Spain, the Spanish Plant Breeders Associa-
tion, Leibniz Institute of Plant Genetics and Crop Plant 
Research in Germany, and the German Plant Breeders 
Association. As a result, an European PBA course will 
start in March 2010 at UC Davis. The next four sessions 
will be held in Europe: Angers, France; Enkhuizen, the 
Netherlands; Barcelona, Spain; and Gatersleben, Germa-
ny. Idy van Leeuwen and Rale Gjuric will be the primary 
instructors with experts from UC Davis and Europe. 

Plant Breeding Education
The SBC is collaborating with James Prince (California 
State University, Fresno), Raoul Adamchak and Carol 
Hillhouse from UC Davis to integrate research with 
education in plant breeding. In an effort to recruit students 
into plant breeding, hands-on modules in related topics 
will be developed and integrated into current undergradu-
ate courses for sustainable agriculture, as well as the UC 
Davis kindergarten through grade 12 Student Farm pro-

gram. These modules will be modified and made available 
through distance learning. An internship program is also 
being developed with California State University, Fresno. 
The project is funded by the USDA, National Institute of 
Food and Agriculture.

Seed Biology, Production
and Quality Course 
Professional courses are an integral and growing part of  
the SBC outreach program. Since 2000, the Seed Bio-
technology Center has offered “Seed Biology, Produc-
tion and Quality” on six occasions. Participants learn the 
fundamentals and the most current research applications 
on seed biotechnology, flowering and pollination, seed 
development and maturation, production, harvesting and 
certification, conditioning, storage for seed vigor and vi-
ability, seed health and phytosanitation, enhancement and 
quality assessment. 

The two-day course held in February hosted 98 partici-
pants from more than 10 U.S. states, Canada, Guatemala, 
the Philippines, Israel, France, the Netherlands and China. 
The instructors, who are internationally recognized 
experts, included Derek Bewley, University of  Guelph, 
Canada, Hiro Nonogaki, Oregon State University, Henk 
W.M. Hilhorst, University Wageningen, the Netherlands 
and Kent Bradford, Robert Duncan, Larry Teuber and 
Allen Van Deynze, UC Davis. The SBC plans to offer 
the course again in 2011. Requests for information can be 
found at http://sbc.ucdavis.edu.

“I recently received a signifi-

cant promotion within the al-

falfa breeding program in my 

company, Dairyland Seed, 

18 months after my gradu-

ation from the UC Davis 

Plant Breeding Academysm.  

My promotion was directly 

linked to my participation 

in Class I of  the Academy.  

The Academy training gave 

me the knowledge and skills 

to significantly advance my 

plant breeding career. I was 

able to keep my great job with 

Dairyland, attend the six 

training sessions and advance 

my career without taking two 

years off  to earn a master’s 

degree in plant breeding.  My 

employer is also extremely 

pleased with the results.”
Dan Gardner, 

Dairyland Seed

TEN YEARS
OF EXCELLENCE



2006
•  Hosts SolCAP planning meeting
•  Breeding with Molecular Markers course offered
•  Growth initiative reaches goal of $420,000

•  Dr. Allen Van Deynze represents UC Davis on multi-state 
USDA Plant Breeding Coordinating Committee focusing 
on specifi c issues and funding for education outreach 
and research in public plant breeding programs

•  Dr. Kent Bradford appointed to a three-year term on U.S. 
Plant Variety Protection Advisory Board
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SolCAP Workshops:   
Excellent Partnership between
Researcher and Breeder Needs 
Research, education and extension
activities are integrated in the successful Sol-
CAP project. The first two SolCAP workshops 
were held in summer 2009. On June 28th, 70 
researchers from Spain, France, Guatemala, 
Mexico, Thailand, Brazil, Canada, the Nether-
lands and the U.S. attended the first workshop 
that was held in Sacramento, CA., in conjunc-
tion with the 42nd Tomato Breeder’s Roundtable 
meeting. Tomato breeders engaged in discus-
sions and lectures on “Utilizing Molecular 
Markers in Tomato Breeding.” Speakers Allen 
Van Deynze, Hamid Ashrafi (UC Davis), and 
David Francis (The Ohio State University) led 
the participants through topics that included marker technologies, 
quantitative trait loci, marker-assisted selection and the effect of  popu-
lation structure in marker analysis. Important input from the tomato 
breeders was also obtained to establish priorities for future workshops.

Similarly, 55 potato geneticists and breeders from the United States, 
Canada, Peru, Israel, Brazil, Australia and France attended the sec-
ond SolCAP workshop in Fredericton, Canada, on August 9th on “Ap-
plication of  Genomics Resources to Potato Breeding” in conjunction 

with the 93rd Potato Association of  America 
meeting. There was lively discussion on appli-
cation of  new technologies for marker discov-
ery and application in potato, as well as the 
development of  appropriate mapping popula-
tions that will best take advantage of  genomics 
information. There was a strong sentiment that 
hands-on workshops for marker and database 
tools would benefit the potato breeding com-
munity.  Over the next three years, SolCAP will 
continue to hold complementary workshops in 
conjunction with breeder meetings. The work-
shops were organized by Jeannette Martins and 
Allen Van Deynze.

Biotechnology for
Sustainability Grant

Dr. Kent Bradford and Dr. Jamie Shattuck secured a one-year grant 
from the American Society of Plant Biologists 2009 Grant Awards 
Program (GAP) for their project “Biotechnology for Sustainability: 
Building Resources for Public Education.” The grant will help develop 
informational materials that illustrate biotechnology’s role in sustain-
ability. Bradford and Shattuck are among five ASPB members who 
received grants this year from the Society’s Education Foundation to 
develop teaching ideas or outreach activities that effectively present 
and disseminate interesting topics in plant science.  

TEN YEARS
OF EXCELLENCE



2006
•  Allen Van Deynze offers the Seed Production course 

twice in China
•  Alfalfa gene fl ow study continues

•  The SBC leads project to develop a microarray to char-
acterize 31,000 genes in pepper in collaboration with 
seven seed companies and the UC Discovery program

•  Cotton, tomato, lettuce and pepper DNA markers and 
chips research progresses

•  Allen Van Deynze attends meeting of the Cartegena 
Protocol on Biosafety representing PRRI
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O U T R E A C H
SBC’s 10th Anniversary Symposium
To celebrate SBC’s 10th year as a Center, a symposium was held on the 
UC Davis campus May 11-12, entitled “Seed Biotechnologies: Filling the 
Gap between the Public and Private Sector.” This event was very suc-
cessful, with over 160 participants from academic institutions and seed 
companies joining in for the festivities, presentations and discussions. 
An evening reception allowed for much interaction between public and 
private researchers and was followed by a keynote address by Rob Dirks 
(Rijk Zwaan). Keynote speakers Mathilde Causse (INRA, France) and 
Molly Jahn (University of  Wisconsin) provided introductions during 
the symposium for the panel discussions which highlighted four areas of  
great interest to the SBC – molecular markers to facilitate plant breed-
ing, transgenic approaches to crop improvement, education of  future 
plant scientists and commercialization/regulation of  new varieties. To 
commemorate the work of  the SBC over the last 10 years, a timeline 
(portions are included at the bottom of  each page in this report) was 
created highlighting important events and projects with which the SBC 
has been involved.  The symposium was supported by the UC Discovery 
program, the UC Davis College of Agriculture and Environmental Sci-
ences and the SBC. Presentations from each of  the speakers are available 
at http://sbc.ucdavis.edu/events. 

Economic Study of the California Seed Industry 
California’s diverse climate and soils, in combination with sophisticated 
infrastructure for growing, harvesting, processing and marketing high 
quality seeds, makes this an ideal area for seed production. However, the 

overall economic value of  the industry to the state and the nation had 
not been accurately determined. To remedy this, the SBC collaborated 
with William Matthews and Dan Sumner of  the UC Agricultural Issues 
Center to conduct the first detailed economic analysis of  the California 
seed industry. Utilizing a combination of  historical data and primary 
information, researchers were able to estimate that California seed com-
panies generated $2.9 billion in gross revenue from seed sales worldwide 
in 2008. This represents 7.9% of  the global seed market. In addition, 
the evolution of  seed crop production in California over the past three 
decades was examined and a shift in production areas throughout the 
state was identified. The report serves as evidence of  the importance 
of  California as a supplier of  crop seed to U.S. and global agriculture 
and highlights the importance of  seed company activities as a source of  
revenue generation for the state. The full report, executive summary and 
brochure of  the analysis are available online at http://sbc.ucdavis.edu. 
Funding for this project was provided by the California Seed Advisory 
Board.

SBC Presents SeedQuest Keyword: 
Seed Biotechnologies 
The Keyword Section of  SeedQuest was increased this year by the ad-
dition of  the Seed Biotechnologies category.  The information provided 
in Seed Biotechnologies was created by the Seed Biotechnology Center.  
The Center greatly appreciates the generosity of  our Advisory Council 
member and SeedQuest owner, Francois Korn.  He credits the SBC with 
sponsorship of  this site giving our Center significant exposure to the 



global seed industry.  The site 
is designed to provide concise 
explanations of  the modern 
technologies utilized by the seed 
industry.  The audience includes 
members of  the seed industry, 
news media and the public.

Delphi Study Plant 
Breeding
Curriculum Study
As the demand for trained breed-
ers continues to increase, edu-
cational institutions around the 
world are working to strengthen 
their plant breeding programs. 
The SBC is working with Cary 
Trexler in the UC Davis School 
of Education and Fred Bliss of  
Seminis Vegetable Seeds,  Inc., 
to gather information from ex-
perts in the field regarding what 
knowledge, skills and experi-
ences graduate programs should 
provide to meet this critical de-
mand. This study is based on the 
Delphi method and consists of  
three survey rounds to build to-
ward a consensus of  ideas. Over 
200 experts have provided input 
for this study, which is expected 
to be complete in Spring, 2010.

2006
•  Cotton gene fl ow study continues
•   Allen Van Deynze continues workshop on translational 

genomics at Solanaceae Genomics Conference

•  Switchgrass study begins
•  Testing genes from model systems in tomato

•  Development of induced mutation resources for tomato
•  Researching the Regulation of Seed Thermodormancy
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The California Seed Advisory Board provides the critical funding foundation that
has allowed the SBC to expand such funds 6.6-fold from other sources of  income, including courses, 

grants and fund-raising activities. For details, see SBC’s 10-Year Report at http://sbc.ucdavis.edu.



2007
•  Molecular genotyping of a recombinant inbred population 

of lettuce
•  Regulation of lettuce seed thermodormancy
•  Research on seed respiration using Q2 technology 

•  Mike Campbell is hired as Executive Director
•  Seed Biology, Production and Quality offered
•  The SBC supports ASTA Future Seed Executives pro-

gram with Sakata Seed America

•  The SBC and Plant Sciences host international symposi-
um on Translational Seed Biology: From Model Systems 
to Crop Improvement (275-plus scientists attend)
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S P E C I A L  T H A N K S

In Memoriam: Joseph Hurley, a great champion and friend of  the SBC, passed away in 2009.  As Chairman of  the Ralph M. Parsons Foundation, Joe was instrumental in securing funding for the 
Ralph M. Parsons Plant Transformation Facility at UC Davis.  His sage advice as a member of  our Advisory Council and encyclopedic memory and wit will be greatly missed.

Over the past ten years the Seed Biotechnology Center has had many champions who 
have formed the building blocks of  our success



2007
•  Kent Bradford edits and coauthors book on Seed Develop-

ment, Dormancy and Germination with Dr. Hiroyuki Nonogaki
•  Kent Bradford coauthors Implications of Gene Flow in the 

Scale-up and Commercial Use of Biotechnology-derived 

Crops: Economic and Policy Considerations for the Coun-
cil on Agricultural Science and Technology (CAST)

•  An Analysis of Transgenic Field Trials in the United 
States, Diversity in Conserved Genes in Tomato, Toward 

Sequencing Cotton (Gossyplum) Genomes published
•  Allen Van Deynze provides scientifi c voice for USDA, Pub-

lic Research and Regulation Initiative, Specialty Crops 
Regulatory Assistance, and coexistence meetings
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The SBC Advisory Council is comprised 
of  very dedicated industry leaders who 

volunteer their time and talents to improve the 
Center’s operations and outreach.  The breadth 
of  their service is extensive: they collaborate on 
research projects and support fund-raising ac-
tivities, help create and promote new programs, 
serve as liaisons to the agricultural and plant 
science industry, and provide the SBC with in-
dustry access and advice.  We are very grateful 
for their dedicated service.

Phil Ashcraft, Verdant Partners
Rick Falconer, American Takii, Inc.
Paul Frey, Cal West Seeds
George Gough, Monsanto Co.
Gary Hudson, Gary Hudson and Associates
Joseph Hurley, Ralph M. Parsons Foundation
Francois Korn, SeedQuest
George Kotch, Syngenta
Jeff McElroy, Mendel Biotechnology, Inc.  
Nathan Olivas, Progeny Advanced Genetics
Gabe Patin, G. Patin Consultants 
Betsy Peterson, California Seed Association
Frank Plescia, Monsanto Co.
Chip Sundstrom, FJS Consulting
Bill Van Skike, Mazzei Injector Corporation
Mary Wadsworth, J.G. Boswell Company
Gary Whiteaker, Verdant Partners

Financial support is critical to the success of  the SBC.  As the Center expands, the need for support 
continues to grow in order to provide great research, education and outreach services.  In 2009 the 

California Seed Advisory Board with its 450 member companies was the Center’s largest external sup-
porter.  Within the University of  California, the College of  Agricultural and Environmental Sciences and 
the Department of  Plant Sciences continue to be the Center’s largest contributors of  operational funding, 
and the UC Discovery program the largest contributor of  research funding.  We recognize and thank the 
investors that make our research, education and outreach activities possible.

AdvisorsSupporters

A.B. Seeds
American Seed Trade Association
American Takii, Inc. 
Anthony Tse 
Asian and Pacifi c Seed Association
Ball Horticultural
Bejo
California Crop Improvement Association
California Seed Advisory Board
Chile Institute for Agricultural Research
Chile Seed Association (ANPROS)
College of Agricultural and Environmental
   Sciences, UC Davis 
Crookham Company
Cotton Incorporated
De Ruiters Seeds
Department of Plant Sciences, UC Davis
Driscoll Strawberry Association
Enza Zaden B. V. 
Food and Agriculture Organization of the
   United Nations
Fred Bliss 
Gary Whiteaker
Goldsmith Seeds
HSR Seeds 
Johnny’s Select Seeds

Maraldi Sementi
Mars, Inc.
MillerCoors
Monsanto Co.
National Council of Commercial
   Plant Breeders
National Science Foundation
New Zealand Horticultural Research
Nunhems
Oliver Manufacturing
Pioneer Hi-Bred
Rijk Zwann
SeedQuest
Seminis Vegetable Seeds, Inc.
Syngenta
Takii & Company, LTD
Technisem
UC Discovery
United States Department of Agriculture
USDA /CSREES
University of California Agriculture and
   Natural Resources
University of Groningen
Vilmorin
Watson, Rick
Westbred LLC

Special Thanks: To Joseph Hurley, Nathan 
Olivas, Frank Plescia and Bill Van Skike who complet-
ed their Advisory Council service during 2009.  Their 
early and continuous leadership was instrumental to the 
success of  the SBC.

TEN YEARS
OF EXCELLENCE



2008
•  The SBC supports ASTA Future Seed Executives program with 

Cal Poly San Luis Obispo, and Seminis Vegetable Seeds, Inc.
•  PBA Class II begins with 23 students from 10 countries
•  SBC hosts USDA APHIS feedback meeting

•  Jeannette Martins and Diane Nelson join SBC
•  UC Discovery fellow Jamie Shattuck is hired to develop

collaborations between faculty and the seed industry
•  SBC and the American Seed Trade Association convene

American Seed Research Summit 
•  UC Davis 100 Years of Breeding published
•  SBC hosts Chilean Ambassador to the U.S. Mario Fernandez 

and U.S. Ambassador to Chile Paul Simons

The mission of  the 

Seed Biotechnology 

Center is to mobilize the 

research, educational 

and outreach resources 

of  the University 

of  California, in 

partnership with 

the seed and plant 

biotechnology 

industries, to facilitate 

discovery and 

commercialization of  

new seed technologies 

for agricultural and 

consumer benefit. 

M I S S I O N

(top row, left to right)
Kent Bradford, Academic Director
Mike Campbell, Executive Director

(second row, left to right) 

Allen Van Deynze, Research Director
Jamie Shattuck, Assistant Director

Susan DiTomaso, Manager of Outreach
Jeannette Martins, Program Representative

Diane Nelson, Writer
Joy Patterson, Program Representative

Donna Van Dolah, Administrative Assistant

S TA F F
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Joy Patterson is the program representative for the Plant Breeding 

Academysm responsible for coordinating all aspects of  the program including 

curriculum compilation and distribution, website management, event logis-

tics and communications with alumni, current and future participants, in-

structors and guest lecturers. She also handles the marketing of  the Fall 2010 

Class III, the European Plant Breeding Academysm and all future academies. 

Previously, Joy worked at the UC Davis Medical Center as a resident coor-

dinator for the otolaryngology department. She considers her PBA students, 

as she did her medical residents, to be members of  her extended family. With 

her background in agriculture, the Master Gardener program and event plan-

ning, Joy brings very valuable expertise to the Plant Breeding Academysm.

Donna Van Dolah, administrative assistant, joined the SBC in April.  

She supports the day-to-day program and administrative functions of  the 

SBC. She coordinates, plans, and hosts events and manages travel arrange-

ments. She also is responsible for maintaining the Center’s international 

contact database and is one of  the leads on developing and maintaining the 

Center’s updated website. Donna’s creative background helps with many 

projects, including graphic timelines and marketing materials. Previously 

she was a program representative for UC Davis University Extension and a 

senior sales executive for both a national healthcare company and a media 

company. She attends the Academy of Design and Technology where she is 

honing her extensive design and artistic skills. 

W E L C O M E



2008
•  Gene Flow in Alfalfa: Biology, Mitigation and Potential 

Impact on Production published by CAST
•  SBC instrumental in Chile-California Partnership 
 

•  SBC attends Cartagena Protocol on Biosafety with PRRI
•  Cotton and alfalfa gene fl ow studies continue
•  Research continues on cotton, tomato, lettuce, pepper  
    DNA markers and chips

•  Development of induced mutation 
resources for tomato

•  More research on Regulation of Seed Thermodormancy
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The success of  the SBC can be directly linked to the 
partnerships developed over the past 13 years.  In the 
spring of  1996, Kent Bradford and I participated in 

a planning meeting with California seed industry leaders.  
The discussion focused on the industry’s interest in creating 
a UC Davis-based Center to conduct seed research, educa-
tion and outreach, and to serve as the access point con-
necting talented plant science researchers on campus with 
difficult industry research challenges.  We emerged from 
that meeting with the responsibility of  building industry 
awareness for the importance of  such a Center and, if  the 
reaction was positive, to begin a fundraising campaign to 
finance the creation of  the Center.  The subsequent highly 
successful industry fundraising campaign resulted in 
financial support for a facility on campus and the commit-
ment of  core operational funding from the California Seed 
Advisory Board. 

The Center could not have opened its doors in 1999 with-
out the industry’s appreciation for the historic contri-

butions that UC Davis has made in the plant sciences and 
its understanding that building a world class agricultural 
research program requires sustained industry investments. 
The State of  California, with limited resources, can invest 
enough to make university agricultural research programs 
good, but industry support is required to make them great!

The SBC has now completed its first decade.  By all 
measures 2009 was certainly our most successful year, 

featuring expanded service to the seed industry and in-
creased global recognition for the Center’s contributions. 
Research funding and accomplishments were at an all-time 
high and included a number of  research discoveries that 
created new scientific innovations that will be utilized by 
the seed industry and scientific community.  The California 
Seed Economic Study, generously funded by the California 
Seed Advisory Board, was completed in cooperation with 
the UC Agricultural Issues Center.  The findings recog-
nize California as one of  the most important seed research, 
production and marketing regions in the world.  The study 
estimated that the California seed industry is a nearly
$3 billion international enterprise representing nearly 8% of  
global seed sales.  A Delphi Study designed to establish a 
consensus of  the requirements to refine plant breeding edu-
cation curricula for both developing and developed coun-
tries was begun in 2009.  Over 400 international public and 
private sector plant breeding experts are being electronically 
surveyed.  The response rate for the first of  three survey 
rounds was over 50 percent.  This project is being funded 
by companies, institutions and individuals located around 
the world.  Without the support and determination of  Fred 
Bliss from Seminis Vegetable Seeds, Inc. this study would 
not have been created or moved forward.

E X E C U T I V E  D I R E C T O R ’ S  M E S S A G E

The
Industry-
University 
Success 

Story

Mike Campbell

TEN YEARS
OF EXCELLENCE



2009
•  USDA SolCAP: work on potato and tomato under way
•  Seed Biology, Production and Quality offered
•  Carrot DNA marker development started
•  Joy Patterson and Donna Van Dolah join SBC

•  Compositae Genome Project renewed
•  UC Research Partners program begins
•  SBC web revision begins
•  SeedQuest’s “Seed Biotechnologies” Keyword launched

•  Delphi Study on plant breeding curriculum begins
•  Plant Breeding Academysm Class II in session and new 

academies being developed
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Special emphasis was placed on the expansion of  the Plant Breed-
ing Academysm during 2009 resulting in the establishment of  the 

European Plant Breeding Academysm designed to attract participants 
from Europe as well as the Middle East and Africa.  Many seed and 
plant breeding associations, seed companies and educational insti-
tutions from around Europe were involved in its creation. The first 
class starts in March 2010.  At the same time that the planning for 
Europe was going on, Class II of  the UC Davis Plant Breeding Acad-
emysm completed three sessions on the Davis campus. It was a great 
pleasure to witness the participants from 10 countries developing 
as a cohesive international family that supports its members inside 
and outside the classroom.  Recruitment for both Class III and the 
European Academy was a top priority during the year.  We express 
special appreciation for the dedication and hard work of  the three 
lead Plant Breeding Academysm instructors: Doug Shaw and Larry 
Teuber from UC Davis and Todd Wehner from North Carolina State 
University.  They deserve much of  the credit for the Plant Breeding 
Academysm’s recognition as the premier training program of  its kind 
in the world.  

In 2010 the Center will begin a campaign to promote Biotechnol-
ogy for Sustainability led by Kent Bradford and Jamie Shattuck.  

The Center is committed to explaining the important role modern 
science plays in feeding the world and protecting the environment. 
The Delphi Study will be completed and the consensus results shared 
with agricultural universities and governmental institutions around 
the world.  It will be exciting to graduate Class II of  the Plant Breed-
ing Academysm in June and welcome Class III in September.  We will 

hire a full-time Plant Breeding Academysm Director early in 2010.  
We will also be working with other international seed organizations 
to expand the Plant Breeding Academysm to other important seed 
producing regions of  the world.

The great success the Center has achieved does not happen with-
out the dedication of  our staff, research partners, volunteers 

and financial supporters.  Once again our Advisory Council has 
proven to be an invaluable asset when they are called on to help. We 
are most grateful for the continued support of  the California Seed 
Association board of  directors and the California Seed Advisory 
Board for funding to allow the Center to continue operations for 
three more years.  The heart of  the success of  the Center continues to 
be the outstanding staff  committed to the highest standards of  excel-
lence.  Over the history of  the Center, the internal champions have 
been Kent Bradford, Sue DiTomaso and Allen Van Deynze.  The 
Center’s excellent new staff  has the example of  these three commit-
ted individuals to guide their own contributions at the Center.

The Seed Biotechnology Center has benefited greatly from volun-
teer service and creative suggestions from the industry, coupled 

with industry funding to both start and maintain operations and pro-
grams.  The industry-university partnership that was first discussed 
in 1996 is now stronger than ever.  Everyone involved with this great 
success can be justifiably proud.

TEN YEARS
OF EXCELLENCE
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