
Seed

Center
Partnerships for the Future

20
11A

N
N

UA
L  

RE
PO

RT

Biotechnology



pa
rtn

er
sh

ip
s 

2

From its initial conception, the Seed 
Biotechnology Center (SBC) has been 
based on partnerships. A partnership 
with the California Seed Advisory 
Board has provided funding for our 
core program since 2000, along 
with the College of Agricultural and 
Environmental Sciences (CA&ES) at 
UC Davis, which contributes office 
and laboratory space and partial 
salaries for key positions within the 
SBC. Many of our research projects 
are supported by consortia among 
seed companies, demonstrating that 
at least in fundamental research, 
competitors can also be partners. 
We partner with the California Seed 
Association to support student tours and 
outreach activities for the seed industry. 
Institutions and organizations in the US 
and around the world partner with us 
in the Plant Breeding AcademySM and 
other education, extension and research 
activities. For the SBC, partnerships 
really do make it all possible. 
 
Changes in public funding of 
California’s universities are expanding 
the need for partnerships. State funding  
for the University of California has 
fallen 25% in just the last four years, 
resulting in severe cutbacks in many 
programs. Specifically for the agricultural 
industry, support for the UC Agricultural 
Experiment Station (AES) is also 
declining, spreading the remaining 
resources more thinly. It is increasingly 
difficult to maintain the full spectrum 
of faculty, staff, research facilities and 
extension centers needed to serve the 
needs of California’s robust $37.5 
billion annual agricultural production. In 
the past, California’s agricultural industry 
could count on the innovation and 
advice of the world’s best agricultural 

research and extension system, supported 
to a large degree from public UC and 
AES funds. Today, this vast intellectual 
and infrastructural resource is in jeopardy. 
The clear mood of taxpayers is not to 
continue funding of these resources 
at past rates; instead, a “let the user 
pay” approach is being called for. 
The implication is that if the seed and 
agricultural industries want to retain 
the capacity of the UC to address 
their research needs, public-private 
partnerships will be necessary.
 
We are already taking concrete steps 
in this direction. As is described by our 
Advisory Council member Francois 
Korn in this Report (pg.26), the SBC 
is collaborating with his company 
SeedQuest (seedquest.com) to create 
Seed CentralTM, an organization 
dedicated to fostering partnerships 
among companies, UC Davis and local 
governments and agencies to enhance 
the economic opportunities for the seed 
industry in California. We are strongly 
supported in this effort by the UC Davis 
administration, including Chancellor 
Linda Katehi, Associate Vice 
Chancellor for Technology Management 
and Corporate Relations Dushyant 
Pathak and CA&ES Dean Neal Van 
Alfen.The environment for collaborative 
engagement with partner industries 
improved dramatically in 2011 with the 
new administrative team that Chancellor 
Katehi has recruited. Several projects 
initiated by the SBC are currently moving 
forward and receiving enthusiastic campus 
support; look to our 2012 Annual Report for 
the fruits of these efforts.
 
The SBC and Seed Central are working 

Partnerships Make It Possible
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Kent J. Bradford, director

hard to create mechanisms that will facilitate and 
streamline partnerships with industry to sponsor 
research, support students, maintain vital infrastructure 
and create value for both the participating companies 
and UC Davis. Realizing this vision depends upon the 
seed industry becoming a full partner and investing its 
own resources in assuring its future. Many companies 
are realizing that optimal efficiency in achieving 
their own goals means contracting out some of their 
research and development activities. Assuring a 
supply of young, creative and educated personnel 
means sponsoring scholarships, internships and 

recruitment activities. Sustaining an ongoing pipeline 
of crop germplasm for variety development means 
keeping public breeding and variety testing programs 
viable. Investment in all of these areas is essential 
for the future of California’s seed industry, and 
partnerships between the public and private sectors 
will make it possible.

Kent J. Bradford, director

“The SBC and Seed Central 
are working hard to create 

mechanisms that will facilitate 
and streamline partnerships with 

industry to sponsor research, 
support students, maintain 

vital infrastructure, and create 
value for both the participating 

companies and UC Davis.”
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Partnerships

Seed Central is an initiative of the Seed Biotechnology Center at UC Davis and SeedQuest, joined 
by a growing number of companies and organizations in the global seed and food industry. 
Formally launched in November 2011, Seed Central's purpose is to energize the seed industry 
cluster surrounding UC Davis. Seed Central activities are funded via industry memberships and 
sponsorships. The SBC serves as the UC Davis liaison. See the article by Francois Korn on 
page 26 for more information about Seed Central. 

Seed Central Research and Technology session discussed genomics and plant breeding 
Seed Central hosted a program on November 9th that featured Richard Michelmore, 
director of the UC Davis Genome Center, and Allen Van Deynze, Research Director of the 
Seed Biotechnology Center. Michelmore provided an overview of the services and capabilities 
of the Genome Center and a vision of the future for genomics and plant breeding. Van Deynze 
illustrated current applications of genomic information to plant breeding with examples from  
tomato and pepper. This was followed by a brainstorming session to discuss concepts for a 
Collaborative Research Laboratory that would bring together university and seed industry  
scientists on the UC Davis campus.

November Seed Central Forum featured Jorge Dubcovsky
Following an active networking session that included faculty, students, industry and other agency 
representatives, UC Davis Department of Plant Sciences professor Jorge Dubcovsky spoke 
to a group of 100 about his research that illustrates the power of modern genetics and genomics 
approaches in delivering new tools to breeders. In his keynote address, he shared the successes 
of the USDA-NIFA Triticeae CAP consortium of 55 universities focusing on improving barley and 
wheat breeding that he leads. Dubcovsky is one of two plant biologists at UC Davis to be among 

Seed CentralTM

Seed Central Event
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the inaugural class of Howard Hughes Medical Institute and the Gordon 
and Betty Moore Foundation Investigators. He and Simon Chan, also 
from UC Davis, are among15 plant scientists nationwide that the two 
organizations will support with $75 million over the next five years. 

December Seed Central Forum presented Florence Negre-Zakharov
Following the monthly networking event, UC Davis Department of Plant 
Sciences assistant professor Florence Negre-Zakharov presented 
“Investigating fruit volatile metabolism: toward improving crop flavor 
quality.” Zakharov explained how our perceptions of taste are affected by 
the relationships among genetics, the environment and aroma and flavor 
compounds. Currently she is working on melons, grapes, peppers, citrus 
and other crops. 

Collaborative Research Laboratory
Discussions with campus leaders and various companies were initiated 
to determine the need and interest in establishing a new research facility 
located on the UC Davis campus. Such a facility is envisioned to provide 
laboratory and administrative space for companies, house sponsored 
research projects, provide access to shared service programs, contain 
space for start-up ventures and train students, postdocs and industry 
personnel. In addition, meeting and educational spaces for symposia 
and courses are also being explored. Visits are being held with individual 
companies to gauge interest and support for this initiative along with 
investigations of other research park models. For more information go to 
seedcentral.org.

July Stakeholder Meeting
Agricultural leaders met with the SBC team at UC Davis on July 29th for 
a facilitated session to discuss how the center can best meet stakeholders’ 
future needs. At the workshop, participants ranked the importance of the 
SBC’s current activities, outlined future priorities and provided suggestions 
for sustaining the center. Through this process, over 300 feedback items 
and recommendations were collected and prioritized.

The majority of the group asked that the center continue to play a major 
role as a scientific voice to policy makers and the public, to provide 
educational programs to the industry, such as the Plant Breeding Academy 
and Seed Business 101, and to facilitate research opportunities with private 
and public partners.
 
In addition, participants indicated that the SBC could increase scientific 
communication and educational outreach to other industries, such as the 
food sector, as well as to governmental agencies. Many also felt that the 
center should play a bigger role in the development of genetically engineered 
crops and education about them to the public.
  Francois Korn, Seed Central Forum
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The center would like to recognize and thank the participants for their valuable insights and advice 
provided on behalf of the seed and produce industries. We would also like to recognize and 
thank our Advisory Council members, including Phil Ashcraft, Rick Falconer, Paul Frey, 
George Gough, Gary Hudson, Francois Korn, Betsy Peterson, Chip Sundstrom, 
Mary Wadsworth, Gary Whiteaker and Chris Zanobini. Those who were able to 
participate in this workshop are indicated below with an asterisk.

To remain sustainable, the participants suggested that the center continue to explore creative 
partnerships with industry such as research consortia and/or developing incubator facilities on 
campus. Participants also supported pursuing an endowed faculty chair for the director of the center 
and researcher dedicated to seed science. A number of the participants also encouraged the SBC 
to build stronger alliances with the food industry. 
 
Feedback was also received on a proposed UC Davis Center for Plant Breeding, international 
engagement, strategic alliances, potential research models and public service. Input and advice 
from this brainstorming session will contribute to updating the SBC’s strategic plan.

Cecilia Chi-Ham UC Davis, PIPRA Davis, CA
Lyle Crossland Monsanto Davis, CA
Jack de Wit Rijk Zwaan The Netherlands
Joe DiTomaso UC Davis Department of Plant Sciences Davis, CA
Marlin Edwards Monsanto Vegetable Seeds Woodland, CA
Mona Ellerbrock UC Davis Corporate Relations Davis, CA
Rick Falconer* American Takii Inc. Salinas, CA
Bonnie Fernandez-Fenaroli Center for Produce Safety at UC Davis Davis, CA
Paul Frey* Cal/West Seeds Woodland, CA
Bob Gilbertson UC Davis Department of Plant Pathology Davis, CA
Bob Gray California Agricultural Leadership Foundation Salinas, CA
Hank Hill Seed Dynamics, Inc. Salinas, CA
Gary Hudson* Hudson & Associates, Inc. West Sacramento, CA
Kelly Keithly Keithly - Williams Seeds Yuma, AZ
Francois Korn* SeedQuest Oakland, CA
Jim Lugg J. Lugg & Associates Salinas, CA
Mark McCaslin Forage Genetics Prior Lake, MN
Michael Pauly Mapp Biopharmaceutical San Diego, CA
Betsy Peterson* California Seed Association Sacramento, CA
Ken Scarlett Eureka Seeds Woodland, CA
John Schoenecker Harris Moran Seed Company Modesto, CA
Jamie Shattuck UC Davis Corporate Relations Davis, CA
Maurice Smith Smith, Summers & Associates LLC Danville, CA
Jean Sullivan Bryce Consulting, Inc. Sacramento, CA
Chip Sundstrom* FJS Consulting Davis, CA
David Tricoli UC Davis RMPF Plant Transformation Facility Davis, CA
Jason Wadsworth American Takii, Inc. Salinas, CA
Xingping Zhang Syngenta Seeds, Inc. Woodland, CA
Jeff Zischke Sakata Seed America, Inc. Salinas, CA
Mary Zischke California Leafy Greens Research Program Salinas, CA
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Partnerships make it happen 

1999-2011 total funding reaches nearly $19 million

 

Discussions to start a UC Davis seed center began in 1996. Three years later, 
the Seed Biotechnology Center was formally established. Visionary leaders 
during those early years conveyed the opportunities that would result from 
creating such a center. They argued that partnerships in research, outreach 
and educational programs would benefit both the industry and the university. 
Their leadership resulted in the foundational funding from the Seed Advisory 
Board that enabled the creation of the SBC. Twelve years later, the SBC has 
used this important foundation to build a center that now has a $2.2 million 
annual operating budget and has reached over 5,000 individuals through 
its educational programs. During these early years, Gabe Patin was a 
tireless advocate for the SBC. He promoted this project at the California Seed 
Association, the American Seed Trade Association and Seed Advisory Board 
meetings and during many one-on-one discussions. He spoke up at these 
meetings many times to state the value that such a center would bring to the 
industry and the benefits that would continue for years to come.

In 1999, Gabe became one of our first Advisory Council members and an early 
contributor (from Sakata Seed America) to a capital campaign to build a home for 
the center. This sent a strong message that this center was going to happen and 
many followed in his lead. Gabe helped guide us to make sure our programs 
were relevant and advanced the seed industry. He was involved with our strategic 
planning, watched the construction of our building, saw our educational programs 
grow and our research programs become strong. He enthusiastically attended our 
meetings and always encouraged us to keep growing.

After twelve years of service, Gabe retired from the SBC Advisory Council. The 
SBC would like to recognize Gabe’s vision, leadership and steadfast support 
in establishing the center. The SBC will miss Gabe’s presence at the Advisory 
Council meetings but look forward to continuing our lifelong friendship.

The center conducted a financial analysis 
and prepared a diagram to reflect the 
great diversity of funds that support SBC 
programs and allow the center to deliver 
research, education, outreach and service 
to the industry and the general public. The 
cumulative funding between 1999 – 2011 
totals nearly $19 million from the sources 
illustrated in the chart which have been 
used to support indicated activities.  
In 2000 our total annual budget was 
$150,000. Today, due to multiple 
collaborations, the SBC’s program budget 
from all sources totals over $2 million 
annually. The SBC would like to thank all of 
our collaborators for their partnership.

Gabe Patin with colleagues and friends

Honoring Gabe Patin
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Maurice Smith, lead instructor, SB101

This unique two-day course is designed for professionals in the seed industry, crop consultants 
and growers to update and expand their current knowledge. Participants learn fundamental and 
specialized information on topics including seed development, production, harvesting, testing, 
conditioning, enhancement, storage, pathology and quality assessment. The 66 participants came from 
as far as Canada, The Netherlands, Bangladesh, China and various states in the US. The instructors 
included Derek Bewley (University of Guelph, Canada), Kent Bradford (UC Davis), Robert 
Gilbertson (UC Davis), Henk Hilhorst (Wageningen University, The Netherlands), Deborah 
Meyer (California State Seed Laboratory) and Hiro Nonogaki (Oregon State University, Corvallis).

Seed Business 101SM shortens the learning curve for new employees
A new professional course, Seed Business 101, was created with input from industry executives to 
accelerate the careers of promising new employees. It offers valuable insights and perspectives to 
employees of seed producers, seed dealers and companies offering products and services to the seed 
industry, including seed treatments, crop protection, seed enhancement and technology, machinery 
and equipment. The purpose of this course is to shorten the learning curve for employees new to the 
seed industry by teaching them what every employee must know about the main functional areas of 
a seed company in order to perform optimally in the team as quickly as possible and avoid mistakes. 
The course focuses on operations of the five major functional areas of a seed company: research and 
development, production, operations, sales and marketing and administration.
 
Participants acquire a broad understanding of the major aspects of a seed company’s operations and 
cross-departmental knowledge of best practices for profitability. Case studies are designed to 
immerse participants in decision-making roles in all five functional areas of a seed company. The 
course was offered in January in Boise, Idaho, in February at Keithly-Williams Seeds in Yuma, 
Arizona, and at UC Davis in December to a total of 68 participants who came from many different 
companies.  

The courses are taught by industry leaders Maurice Smith (Smith, Summers & Associates), 
Gary Whiteaker (Verdant Partners) and Pieter Vandenberg (consultant) as well as guest 
lecturers. In 2011, planning began to offer two distinct courses, one targeted to horticultural crops 
and another dedicated to the field seed industry. Experts Dave Westphal (D3 Consulting) and 
Tom Francis (Francis Knowledge Share 
Inc.) along with Rale Gjuric (SBC education 
director) joined the core team of instructors 
to develop and offer the field crops version, 
which will be taught in 2012. See  
sbc.ucdavis.edu for more information.

“This (course) is a value to any seed company 
that is willing to invest in their people.”

Allen Satterlee, Sakata Seed America

Seed Biology, Production and Quality course offered in February

Education
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Herbarium Specimens

Class III met in February, June and September in 2011 and
will continue their program until graduation in June 2012. 
Meet PBA Class III:
Miguel Ahumada, Driscoll Strawberry Associates, USA
Anne Aaujo Barros, Syngenta Seeds Inc., Brazil
Laura Brown, K&B Development, LLC, USA
Jarunee Buaboocha, Chia Tai Co. Ltd., Thailand
Kanlayanee Chaichana, Chia Tai Co. Ltd., Thailand
Francine Giusti, Seminis Vegetable Seed Co., USA
Jonathan Gienapp, HM Clause, USA
Anna Hall, Bayer CropScience, USA
Jim Irvine, Ball Horticultural Company, USA
Jennifer Izzo, Driscoll Strawberry Associates, USA
Bradley Martin, HyTech Production Ltd., Canada
Jonny McIntier, Monsanto Vegetable Seeds, USA
Terry Moran, Driscoll Strawberry Associates, USA
Elizabeth Robertson, Abbott and Cobb Inc., USA
Naoki Yaya, Sakata Seed America Inc., USA
Helge Zieler, Synthetic Genomics Inc., USA

The SBC congratulates the following graduates: 
Andreas Girke, Norddeutsche Pflanzenzucht Hans-Georg Lembke KG, Germany
Bunterm Iamthian, Chia Tai Co., Ltd., Thailand
Diego Ramos, Monsanto Vegetable Seeds, Spain
Dominique Rouan, Bayer BioScience N.V., Belgium
Guillermo Agulla Tortosa, Semillas Fitó, Spain
Inga Kottmann, Deutsche Saatveredelung, Germany
Jose Maldonado, Monsanto Agricultura Espana, Spain
Liora Lifshitz, Zeraim Gedera Ltd., Israel
Marc Solsona, Semillas Fitó, Spain
Mathieu Sanvoisin, Syngenta Seeds, France  
Mika Isolahti, Boreal Plant Breeding, USA
Naama Barom Eliyahu, Hazera Genetics, Israel
Supat Mekiyanon, Chia Tai Co, Ltd., Thailand
Wilbert Luesink, Norddeutsche Pflanzenzucht Hans-Georg Lembke, Germany

This integrated postgraduate program teaches the fundamentals of plant 
breeding, genetics and statistics through lectures, discussion and field trips to 
public and private breeding programs in field and horticultural crops. Employers 
appreciate the opportunity to provide their valued employees advanced training 
without disrupting their full-time employment. Participants attend six 6-day 
sessions over a 22 month period. The instructors are internationally recognized 
experts in plant breeding and seed technology. Larry Teuber, Doug 
Shaw (UC Davis) and Todd Wehner (North Carolina State University) are 
the lead instructors for the Davis course and SBC’s Rale Gjuric and Idy van 
Leeuwen (Breedwise) are the lead instructors for the European PBA. 

European Plant Breeding Academy (EPBA) 
The EPBA Class I met in February in Spain at the Universitat Autònoma de 
Barcelona, in June at IPK, Gatersleben, Germany, and concluded the course 
in September at UC Davis. At the graduation event James MacDonald, 
executive associate dean, UC Davis College of Agricultural and Environmental 
Sciences, provided congratulatory comments as did Mike Campbell, former 
SBC executive director and co-founder of the EPBA. The graduation speaker was 
Xingping Zhang, global lead for watermelon breeding, Syngenta Seeds, Inc.

Plant Breeding Academy (PBA)



ed
uc

at
io

n
10

Nineteen students met in October in Gent, Belgium for an intensive first week of EPBA. 
The remaining five sessions will be held in Angers, France; Gatersleben, Germany; Enkhuizen, 
The Netherlands; Almeria, Spain; and UC Davis.  
Meet EPBA Class II: 
Ami Bar, A.B Seeds, Israel
Sandor Parisci, Dow AgroSciences, Hungary
Fulya Arslan, Monsanto Vegetable Seeds, Turkey
William Colfer, Plant Sciences, Inc., USA
Barbara Scheike, Deutsche Saatveredelung AG, Germany
Andrija Brkic, Agricultural Institute,Osjek, Croatia
Miguel Roca Rodriguez, Syngenta Seeds, Spain
Katja Hämäläinen, Boreal Plant Breeding Ltd., Finland
Harold Verstegen, KWS Lochow GmbH, The Netherlands
Sophie Lücke, Norddeutsche Pflanzenzucht 
  Hans-Georg Lembke KG, Germany
Juan Antonio Fernandez Garica, Semillas Fitó , Spain
Santiago Garcia Fernandez, Semillas Fitó , Spain
Bruno Chombart, Syngenta, France
Tomás David Lomas Cano, Monsanto, Spain
Jakob Witten, Monsanto SAS, France
Constanze Böhmel, KWS Saat AG, Germany
Julia Rudloff, University of Goettingen, 
  GermanyDerya Tescilar, MayAgro, Turkey
Selda Guzelkucuk, HM Clause, Turkey

Class II of the European Plant Breeding Academy

Plant Breeding Academy (continued)



Left:  EPBA Class I Participants and Instructors/A field visit during the PBA
Right:  PBA Instructor, Doug Shaw
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Bayer CropScience scholarship awarded
The Plant Breeding Academy is proud to announce that 
Bayer CropScience awarded a scholarship for full tuition 
and travel to Julia Rudloff in the 2013 class of the 
EPBA. The scholarship recognizes the importance of plant 
breeding excellence and the increasing demand for skilled 
experts. “Bayer CropScience is proud to support the UC 
Davis European Plant Breeding Academy,” said Mike 
Gilbert, Global Head of Breeding & Trait Development at 
Bayer CropScience. “As we grow and sustain our successful 
global seeds and traits business, we rely on teams of 
highly competent plant breeders who can understand 
and can optimize all of the modern plant breeding tools 
available. We also appreciate a healthy source of skills 
and knowledge in the science of plant breeding and 
are pleased to contribute to opportunities such as these,” 
explained Gilbert. The PBA thanks Bayer CropScience for 
this significant contribution. 

The EPBA appreciates support from our
European partners: 
European Seed Association, Belgium
Vegepolys and French Seed Union, France
Seed Valley and Naktuinbouw, The Netherlands
The Center for Research in Agricultural Genomics
  and the Spanish Plant Breeders Association, Spain
Leibniz Institute of Plant Genetics and Crop Plant Research 
  and the German Plant Breeders Association, Germany
Flandersbio, Belgium

Plant Breeding Academy Davis 
Plans are underway for several new programs including
Class IV at UC Davis which begins in September 2012. We are 
pleased to announce the addition of Rita Mumm (University 
of Illinois) as a lead instructor. Rale Gjuric and Larry 
Teuber (UC Davis) and Todd Wehner (North Carolina 
State University) will also continue as lead instructors.

Asian Plant Breeding Academy (APBA)
Planning was in progress to launch an APBA in partnership 
with the Asian & Pacific Seed Association. 
This program will be modeled after the UC Davis and 
European academies. The first five sessions will be in 
Thailand (Chiang Mai, Bangkok and Khon Kaen) starting 
in November 2012, with the final session at UC Davis in 
2014. The lead instructors are Rale Gjuric (UC Davis), 
Idy van Leeuwen (Breedwise), Todd Wehner (North 
Carolina State University), Allen Van Deynze and  
Kent Bradford (UC Davis).
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African Plant Breeding Academy

Plant Breeding Academy (continued)

The newly formed African Orphan Crops consortium launched a $40 million effort in 2011 
to sequence the genomes and facilitate breeding of some of Africa’s neglected native crops. 
In partnership with African scientists, the consortium will genetically sequence at least two 
dozen food crops, making the information freely available and applying advanced breeding 
techniques to develop new varieties that are higher yielding, more nutritious, and more tolerant to 
environmental stresses such as drought. In time, the selected species could play important roles in 
the African diet and help improve health, food security and economic vitality on the continent.

As part of the initiative, the SBC will establish an African Plant Breeding Academy in Accra, 
Ghana and Nairobi, Kenya, to train African scientists and breeders in the latest technologies for 
applying genomic information to crop breeding. Launched at the seventh-annual Clinton Global 
Initiative meeting, the consortium had raised $7.5 million and was seeking new partners and an 
additional $32.5 million in investments.

Plant Breeding Academy impacts career development
A survey of academy graduates showed that the program has a significant impact on both 
employers and the graduate employees. Graduates from the first two classes were surveyed with 
three statements assessing the impact of PBA on: 1) the contribution the graduates make to their 
organization; 2) whether their duties have changed; and 3) recognition they have received for 
their contributions. Based on an over 50% response rate, 89% of respondents agree or strongly 
agree that they have become more productive employees in their respective organizations; 72.2% 
agree or strongly agree that the complexity of their tasks and duties have increased as a result of PBA 
training; and more than 55% experienced positive career changes in terms of promotion and salary.
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Rale Gjuric, education director, reflected on the results of the survey and 
success of the program, “It is great to confirm that our graduates and their 
employers are benefiting from the training received through the PBA. It 
gives us great satisfaction and a sense of purpose. The recognition by the 
employers is another measure of industry satisfaction with the program.”
 
SolCAP workshops
Allen Van Deynze and his Solanaceae CAP (SolCAP) project colleagues 
hosted two workshops for plant breeders seeking to make better use of 
DNA sequence data in the context of crop improvement. Each workshop 
is also offered via a webinar. The first program, “Using SolCAP phenotype 
and Infinium SNP data in potato breeding," was offered in conjunction with 
the 95th Annual Meeting of the Potato Association of America in August in 
Wilmington, North Carolina. The second workshop, focused on tomato, 
was held in conjunction with the Tomato Disease Workshop in October 
at Cornell University in Ithaca, New York. All talks were recorded and 
broadcast as webinars at www.extension.org/plant_breeding_genomics. For 
more information on the USDA SolCAP, see the Research section.

Teaching plant breeding to young people
Based on current research at the Seed Biotechnology Center directed by 
Allen Van Deynze and in conjunction with the UC Davis Student 
Farm, the SBC developed an interactive, hands-on education program on 
breeding and genetic diversity. Over 1,500 students between kindergarten 
and sixth grades, 50 high school students and over 100 freshman 
undergraduates were introduced to plant breeding in the field. This program 
also involved graduate students and interns.
See asi.ucdavis.edu/sf for more information.

 Far Left:  PBA participants at a training session

Right: Barbara Blanco-Ulate, UC Davis Graduate Student (Photo by: Karin Higgins, UC Davis)

Left:  Young people learn about plant science at Picnic Day
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As global food needs increase, so does the need for crops that can be efficiently and safely 
produced. Traditional plant breeding methods have been highly successful in the past and 
breakthrough technologies are now available to aid this process. These breakthroughs include 
key information on the “genomes,” or total DNA, of crops. A group of researchers and educators 
from America’s land-grant universities, government agencies and industry, including the SBC’s 
Allen Van Deynze, have collaborated to create the first internet resource aimed at quickly 
putting basic information on crop genomes into practice through plant breeding to more efficiently 
improve crops. The resource is a new online community housed on eXtension (pronounced 
E-extension) at www.extension.org/plant_breeding_genomics. 

SBC organizes national workshop on gene flow and co-existence in agriculture and the environment
National leaders in the USDA called on SBC’s Allen Van Deynze and Kent Bradford  
to organize a national conference on “The Science of Gene Flow in Agriculture and Its Role in  
Co-existence.” More than 110 professionals in agriculture ecology and plant biology gathered in 
Washington, D.C. on September 7-8th to examine the interface between diverse mechanisms of 
trait transmission among plants and the co-existence of different agricultural production systems. 
While genetic engineering (GE) has produced improved crop varieties that are utilized on over 
half of the crop acreage in the U.S., some agricultural sectors, particularly organic and export, 
serve markets that are sensitive to the inadvertent presence of even very low amounts of GE 
products. Speakers from academia, government and industry discussed both consequences of 
unwanted gene flow and methods for its prevention. The conference was funded by the USDA’s 
National Institute of Food and Agriculture and Biotechnology Risk Assessment Grant programs.
See the SBC website for more information.  

Plant breeding and genomics is focus of new national web resource

Outreach & Public Service
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National Association of Plant Breeders
As the chair of the communications committee, Allen Van Deynze 
attended the National Association of Plant Breeders (NAPB) annual 
meeting at Texas A&M in May. The NAPB provides a forum for 
leadership regarding issues, problems and opportunities of long-term 
strategic importance to plant breeding. The NAPB partnered with 
SeedWorld to highlight the importance of plant breeding in society. 
Stories, interviews and 35 videos were posted in SeedWorld  
(www.seedworld.com) and on the NAPB websites 
(www.plantbreeding.org). Van Deynze was also elected vice chair 
of the Plant Breeding Coordinating Committee.
 
Biotechnology for Sustainability 
Genetically engineered (GE) crops have been in commercial 
production since 1996 and much information is available regarding 
ways they are benefiting farmers, consumers and the environment. 
As global agriculture continues to be challenged to enhance 
sustainability and reduce pressures on land, water and fuel while 
increasing productivity, studies are showing that GE crops will be 
one part of the solution. To date, research has been conducted on 
over 100 agricultural crops and many new promising traits have 
been identified. As part of a grant from the American Society 
of Plant Biologists, SBC has developed a website dedicated 
to the theme Biotechnology for Sustainability. Here you will 
find information on the five (5) most promising GE traits, recent peer-
reviewed publications and useful websites and opinion pieces on this 
topic. This site provides a useful reference on how biotech traits are 
enhancing environmental sustainability.  

As part of the project, a Biotechnology for Sustainability Display, 
conceived by Kent Bradford and Jamie Shattuck (formerly 
with SBC) and designed and constructed by Peggy Lemaux and 
Barbara Alonso (UC Berkeley), describes how biotechnology can 
improve agricultural sustainability. The display is composed of tactile, 
visually attractive interchangeable modules, and is available on loan for 
outreach uses. The display was funded by the American Society of 
Plant Biologists and the UC Davis College of Agricultural 
and Environmental Sciences. To reserve the display for use 
please contact Barbara Alonso at balonso@berkeley.edu.  
For more information see sbc.ucdavis.edu/B4S/B4S.html. 

Right:  African researchers learn about drying beads for seed storage
Left:    Sacks of seeds in market place, Arusha, Tanzania
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Photos: 
Left: & right: Limagrain leaders 
visit the SBC for field tours and 
discussion with Allen Van Deynze 

Below: Syngenta breeders visit 
the SBC

Right: Jeannette Martins and  
Betsy Peterson at Capital Ag Day

After much debate and three years conducting a court-ordered Environmental Impact Statement 

(EIS), the USDA-APHIS fully deregulated Roundup Ready Alfalfa for a second time in January 

2012. The SBC and University of California researchers Dan Putnam, Larry Teuber, 

Shannon Mueller, Allen Van Deynze and others developed and contributed agronomic 

and gene flow data on the efficacy and management of this new technology. The SBC 

collaborated with the above researchers to generate the gene flow data necessary for the 

environmental assessment and to organize a national conference that resulted in a publication 

that summarizes the biology of alfalfa with respect to gene flow (Van Deynze et. al. 2008), which 

was highly referenced in the EIS and is available on the SBC website. The SBC also submitted 

science-based comments to APHIS during the EIS process and previously hosted several meetings 

to develop coexistence principles for alfalfa seed production in California.

 

Roundup Ready Alfalfa fully deregulated
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Highlights 
The SBC hosts numerous visitors and guests every year. This year a few of those are highlighted below (partial list):

•  Met with Roger Beachy, director USDA/National Institute of Food and Agriculture, to discuss research funding (January)
•  Hosted visit with Dutch Embassy and trade group representatives exploring more formal connections  
    with UC Davis (February)
•  Designed and hosted “Breeding Workshop at UC Davis” for Syngenta’s vegetable breeders  (February)
•  Participated in “Capitol Ag Day” outreach event (February)
•  Assisted with a Bill and Melinda Gates Foundation Training Program under the direction of  
    Martina Newell-McGloughlin, director of the International Biotechnology Program at UC Davis (June)
•  Visited with FFA State Officers to provide a tour and research program overview ( July)
•  Hosted program for leaders from Limagrain ( July)
•  Participated in the California Seed Association Seed Tour (September)
•  Met with Plant Variety Protection examiners from China and American Seed Trade Association (ASTA) 
    representatives to discuss plant intellectual property protection (September)
•  Met with Legislative Analyst Office, Sacramento, to discuss proposed GM labeling initiative (December)
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2011 was an exciting year for our research efforts to develop and apply tools in plant breeding 
and seed improvement, as the SBC expended $919,759 in extramural funds that supported 20 
associate researchers, assistant researchers, postdocs, Masters and Ph.D. students, visiting scholars 
and several undergraduates and high school interns.
 
SolCAP project receives award 
Research Director Allen Van Deynze and his colleagues in the Solanaceae Coordinated  
Agricultural Project (SolCAP) received a U.S. Department of Agriculture (USDA) Secretary’s Honor Award, 
designed to recognize exceptional leadership in the science, public policy and management needed to 
guide a rapidly evolving food and agricultural system. SolCAP develops genomic tools for plant breeding for 
potato and tomato. Roger Chetelat, curator for the C.M. Rick Tomato Genetics Resource Center, 
is also a key collaborator in SolCAP. UC Davis Plant Sciences professors Jorge Dubcovsky and 
David Neale were also honored for their leadership of CAP projects on wheat, barley and
conifers. For more information and full article go to www.plantsciences.ucdavis.edu. 

HortCRSP grant supports novel seed drying method for smallholder farmers
The US Agency for International Development (USAID) and the Horticultural 
Cooperative Research Support Program (HortCRSP) awarded Kent Bradford and 
collaborators in Thailand, Bangladesh, Nepal, India and Kenya almost $1 million to improve 
and disseminate a novel method for seed drying using desiccant beads. The drying beads 
enable seeds to be dried to safe storage moisture contents even in high humidity climates, and 
also protect the seeds from damage due to molds, insects and rodents. The project aims to 
improve seed quality for farmers with very limited resources by developing affordable methods 
for preserving viable seeds and other horticultural commodities. Applications of the drying 
beads for large-scale seed drying are also being explored. For more information, see 
hortcrsp.ucdavis.edu/main/4Seeds.html.  

Carrots
Applying new tools
The SBC continues to work with Philip Simon (USDA/ARS, Wisconsin) and an international 
industry consortium (Bejo, Nunhems, Rijk Zwaan, Takii and Vilmorin) to develop and 
apply new tools for carrot breeding. In 2011, the SBC made 20,000 new DNA markers (single 
nucleotide polymorphisms, SNPs) publicly available. These were published with descriptions 
of their usefulness in carrot breeding germplasm (Iorizzo et.al. 2011). Furthermore, 4,000 of 
these markers have been used to characterize diverse breeding germplasm and associate their 
segregation with phenotypic traits in genetic maps. 

Cotton
Development of a haploid induction system for cotton
In collaboration with David Tricoli and Simon Chan (UC Davis) and David Stelly 
(Texas A&M), the SBC is translating research developed in Arabidopsis in the Chan lab to 
cotton. Chan identified a specific chromosomal protein (CenH3) that can be modified to simplify 
the development of haploid plants. Taking advantage of the genomic resources developed at 
the SBC (see following) and the recently released D-genome sequence, the SBC has isolated 
the CenH3 orthologous genes from cotton. These genes are being modified and expressed in 
cotton to test whether haploid inducer lines can be developed. The chromosomes of haploid 
lines can be doubled, resulting in pure breeding lines simply by crossing the inducer lines. These 
lines have significant impact in breeding and genetic studies by reducing breeding cycles, 
simplifying genetics and providing reproducible lines for accurate measurements of traits across 
environments. This work was funded by Cotton Incorporated.

Sampling nucleotide diversity
The SBC continues to refine its resources and databases on cotton diversity. We have combined 
resources with Joshua Udall (Brigham Young University) to add transcriptome sequences of 
cotton diploid progenitor species Gossypium arboreum and G. raimondii. By doing so, the SBC 

Research
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has developed an efficient bioinformatics pipeline to mine and 
validate SNP markers in cotton across five species with multiple 
accessions addressing barriers due to polyploidy in cotton. These 
markers are currently being evaluated and genetically mapped in 
populations. This work was funded by Cotton Incorporated.

Grasses
Using model systems to evaluate breeding techniques
Simon Chan (UC Davis) has developed a system to induce 
haploid plants in the model dicot plant Arabidopsis thaliana 
by modifying a chromosomal centromeric protein (CenH3). 
Beginning in 2010, orthologous genes from the model 
monocot plant, Brachypodium distachyon, were isolated 
by the SBC and shared with John Vogel (USDA/ARS, 
Albany) who transformed modified versions of them back into 
Brachypodium. Several events are currently being evaluated 
for their efficacy in inducing haploid lines to test the potential 
efficiency of this system in monocot plants such as rice, 
wheat and maize. Peggy Lemaux (UC Berkeley) is also a 
collaborator on this project. This project is funded by the 
UC Davis College of Agricultural and 
Environmental Sciences.

Lettuce
Dissection of genetic diversity
Following work beginning in 2006 to develop an Affymetrix 
GeneChipTM to discover and assay genetic variation 
in 35,000 lettuce genes, the SBC and the Richard 
Michelmore lab have defined genetic diversity in 52 
accessions from five lettuce species as well as genetically 
mapped about 14,000 genes. These results have been 
accepted for publication and will provide support to assemble 
the genomic sequence of lettuce (in progress). Moreover, by 
linking these genes to genomic sequences of individual lines, 
plant breeders and geneticists can begin to define the basis of 
important traits in plant populations and render plant breeding of 
lettuce much more efficient. This work was supported by the  
UC Discovery Program and Enza Zaden, Rijk Zwaan 
and Vilmorin.

Identification of genes involved in lettuce seed thermoinhibition
Germination of lettuce (Lactuca sativa) seeds is delayed or 
inhibited when planted at warm temperatures, leading to 
delays or failures in germination and seedling emergence 
resulting in yield losses and higher costs. The Bradford 
Lab identified a quantitative trait locus (QTL) that regulates 
the temperature sensitivity of germination and subsequently 
demonstrated that a gene (LsNCED4) encoding an enzyme 
in the biosynthetic pathway for abscisic acid (ABA) is 
responsible for the trait. A second QTL from a different genetic 
source that also improves germination at high temperatures 
is currently being fine-mapped. This research is supported 
by the National Science Foundation and the USDA-
National Institute of Food and Agriculture.
 

Kevin Stoffel, SBC Researcher
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Role of ethylene in lettuce seed thermoinhibition
In addition to ABA, the plant hormone ethylene also can influence lettuce seed germination at warm
temperatures. With support from Rijk Zwaan, the Bradford Lab is investigating genes 
involved in ethylene synthesis and action that may be associated with regulating germination. 
The project aims to identify and clone genes in which mutations have altered ethylene  
responses and germination behavior.

Pepper
Defining the genetic basis of Phytophthora capsici resistance
In an effort to define the inheritance and genetic factors controlling resistance to Phytophthora 
capsici in pepper, the SBC is leveraging technology developed to screen 31, 000 genes in 
pepper simultaneously (see below), enabling genetic mapping of resistance genes in bi-parental 
crosses. Several quantitative trait loci have been identified by screening a pepper population 
against a dozen isolates of P. capsici. Verification of these results will lead to new markers and 
candidate gene analyses and enable marker-assisted breeding for this trait in pepper. This 
research has been integrated to recruit grade school and undergraduate students into plant 
sciences (see Education). This project is funded by the USDA National Institute of Food 
and Agriculture.

Breeding germplasm pool is diverse
The genetic makeup of forty selected pepper breeding lines were surveyed with 31,000 genes using 
an Affymetrix Gene array developed by the SBC. These analyses showed that blocky types are 
derived from pungent pepper germplasm; jalapeno types have unique genetic makeup; cayenne 
peppers have a mix of genetics; and landraces have unique genetics relative to current breeding 
germplasm. These results as well as the genetic maps for 17,000 genes are being published. This 
work was conducted in collaboration with Jim Prince (California State University, Fresno) and 
Alex Kozik (UC Davis). It was supported by the UC Discovery program, DeRuiter Seeds, 
Enza Zaden, Vilmorin, Nunhems, Rijk Zwaan, Seminis Inc. and Syngenta Inc.

Determining the basis of haploid induction
Doubled haploid plants can be produced in a single generation using various methodologies 
including culture of pollen grains (microspores). They provide simpler genetics and can significantly 
enhance breeding programs. In pepper, only certain lineages are amenable to this technology. 
Through the UC Discovery program, the SBC has partnered with Rijk Zwaan to study the 
genetic bases of embryogenesis and regeneration of plants from microspores in pepper. By 
isolating the genes responsible for these traits, one can select and manipulate these genes to 
enrich germplasm, thus facilitating and enhancing the production of doubled haploid plants.

Potato
Selection based on gene dose
Cultivated potato has four sets of chromosomes, thus four copies of every gene, each controlling 
the same trait. Unlike plant breeders of diploid crops (two copies of every gene) with Mendelian 
genetics, potato breeders are challenged with the complex genetics resulting from tetraploidy. 
Through SolCAP, the SBC worked 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) to develop a database    
of 31, 950 SNPs (DNA markers). This was in turn converted to an Illumina array to assay 8,300 
SNPs simultaneously in potato. The publicly available array was used to assay 480 potato lines. 
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The sensitivity of the array allowed breeders for the first time to differentiate and select genes based on dose for about 
45% of genes. These analyses significantly increased the resolution to separate the lines by market class and genetic 
distance. This work was funded by the USDA National Institute for Food and Agriculture.

Tomato
Tomato industry embraces SolCAP tools
Similar to potato, the SBC and the SolCAP team sequenced the genes of five tomato breeding lines and its closest 
crossable species, Solanum pimpinellifolium. About 28,000 SNPs were discovered and 7,600 of these were utilized 
on a public Illumina array. Over 3,000 samples in breeding and genetic programs have been assayed thus far using 
this array. SolCAP has screened 384 diverse tomato lines to date. Furthermore, marketing class-specific markers sets 
have been defined and are being applied to populations to link to disease and quality traits. This work is supported 
by the USDA National Institute for Food and Agriculture.

Engineering resistance to bacterial spot
Bacterial spot  (XanThomonas) species is a serious disease in tomato production, especially in humid areas such 
as Florida and Ohio. The SBC has partnered with 2-Blades Foundation to transfer resistance to this pathogen 
from pepper to tomato using genetic transformation. Several hundred events are in the process of being tested in the 
greenhouse for efficacy. 

Seed physiology and technology 
Seed respiratory patterns during germination 
As soon as they take up water, seeds begin to respire in order to generate the energy required to power germination. 
The SBC has been using a new instrument, the Astec Q2, to study respiratory patterns of individual seeds during 
germination. Recently, SBC researchers developed new ways to analyze this data that make the results more readily 
understandable and amenable to analyses commonly applied to seed germination data. This research was supported 
by a consortium of 12 seed and seed technology companies (Bejo Zaden, Callas International, Coating 
Supply Inc., Germain’s Technology Group, Hoopman Equipment, INCOTEC, Monsanto, 
Nickerson-Zwaan, Rhino Research, Rijk Zwaan, SES vanderHave and Syngenta). 

Seed storage and longevity
Seeds are very sensitive to moisture content during storage. Just a 1% increase in seed moisture content can reduce 
seed storage life by half. Interestingly, seed moisture content differs depending upon whether the seeds are gaining 
or losing water (termed hysteresis). SBC research has now shown that these differences in seed moisture content, 
which average about 0.5% of fresh weight, result in corresponding differences in seed longevity for several species 
(carrot, pepper, radish and sweet corn). This indicates that the longevity of seeds in storage can be extended simply 
by first drying them to low moisture contents and then raising their moisture content back to the desired storage level. 
This work was supported by the Western Regional Seed Physiology Research Group, a consortium of 
seed and seed technology companies (American Takii, Ball Horticultural, Bejo Zaden, Enza Zaden, 
Germain’s Technology Group, HM.Clause, INCOTEC, Monsanto Vegetable Seeds, Nunhems 
USA, Rijk Zwaan, Sakata Seed America, Seed Dynamics and Syngenta).

The SBC research team
Kent Bradford, Allen Van Deynze, Kevin Stoffel, Theresa Hill, Hamid Ashrafi, Sebastian Reyes-Chin-Wo, Shawn 
Yarnes, Jareerat Chunthawodtiporn, Nick Eattock, William Rehrig, Marcelo Solano Romero, Peetambar Dahal, 
Pedro Bello, Alfred Huo, Fei-Yian Yoong, Jacson Zuchi, Camilla Sediyama, Luis Panozzo, Lingqi Kong, Mohan 
Niroula, Shuangshuang Liu and Jamie (Miller) Shattuck.
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Kent Bradford was recently featured in the UC Davis College of Agricultural and Environmental 
Sciences Outlook publication. “We only have two choices to feed nine billion people by 2050,” said 
Bradford. “Either we increase yields on the land that is already in agricultural production, or we expand 
agriculture onto new land. Those are the only two options.” For the entire article go to: caes.ucdavis.edu.  
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Public Service

SBC Team

American Seed Trade Association 
Biotechnology Committee - Kent Bradford, Allen Van Deynze
Future Seed Executives - Susan DiTomaso
Intellectual Property Rights Committee - Kent Bradford, Allen Van Deynze
Stewardship Committee - Allen Van Deynze

California Crop Improvement Association
Board of Directors - Kent Bradford

California Potato Research Advisory Board, UC Liaison - Kent Bradford

California Seed Association
Board of Directors - Susan DiTomaso
Industry Communications Committee - Susan DiTomaso
Plant Breeders & Biotechnology Committee - Kent Bradford, Allen Van Deynze
Vegetable and Flower Seed Committee - Kent Bradford, Allen Van Deynze
Youth Activities Committee - Susan DiTomaso

European Plant Science Organization
Plant European Technology Platform (ETP) Education Working Group Member - Rale Gjuric

International Seed Testing Association
Advanced Technologies Committee - Kent Bradford

National Association of Plant Breeders
Communications Committee - Allen Van Deynze 
Plant Breeding Coordinating Committee - Allen Van Deynze

Eucarpia Liaison - Rale Gjuric

Plant Variety Protection Office
Advisory Board Member - Kent Bradford

Kent Bradford

(left to right) 
Susan DiTomaso 
Joy Patterson

(left to right) 
Rale Gjuric 
Allen Van Deynze

(left to right) 
Jeannette Martins  
Donna Van Dolah
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Above: Key industry professionals participate in SBC’s Stakeholders’ Meeting
and visitors gather to learn more about the SBC
Right:  Dean Neal Van Alfen, College of Agricultural and Environmental Sciences, UC Davis,
and Xingping Zhang, Syngenta
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Seed Central

3. Fostering the establishment of 
proof-of-concept services that can 
validate the applicability of university 
discoveries to the market place, effectively 
“de-risking” them.

4. Channeling discoveries through 
an efficient licensing and 
marketing entity to reduce time to 
market.

5. Attracting to the region additional 
innovative companies and talented 
individuals.

 
On the 2nd Thursday of every month (except  
July and August), the Seed Central events  
(seedcentral.org/calendarofevents.htm)
now bring together university scientists, 
students and seed professionals for scientific 
presentations, brainstorming sessions, and 
plenty of networking.

Sponsored research will soon be greatly 
facilitated by a new Corporate Affiliate 
Partnership Program that is being set up 
between UC Davis and Seed Central.

The spirit of cooperation in the cluster is 
bearing early fruit with a plan to create on 
campus a new Collaborative Research 
Lab with industry partners 
(www.seedcentral.org/services.htm)
where UC Davis scientists and students would 
conduct pre-competitive research to translate 
genomic knowledge into useful phenotypes. 
Industry partners would have their own lab 
in the same building or adjacent structures, 
sharing equipment, facilities, conference and 
class rooms, and offices and benefit from 
strong networking opportunities. The project is 
attracting a high level of interest from a variety 
of companies large and small and enjoys 

By establishing the Seed Biotechnology 
Center, Kent Bradford and his team built 
a strong and valuable bridge between UC 
Davis and the seed industry. In 2010, we 
seized an opportunity to leverage everything 
that had already been achieved and take the 
cooperation to a whole new level. 

Three things had become clear to us:

• UC Davis is surrounded by a dense cluster of 
some 100 seed and seed-related companies, 
including 8 of the top 10 seed groups;

• UC Davis is the world’s leading university 
in plant and agricultural sciences;

• UC Davis, under its new leadership, is 
gearing up for an unprecedented level of 
cooperation with industry.

We thought: what Stanford University has 
done for Silicon Valley, UC Davis can do for 
the surrounding seed industry cluster.

The Seed Biotechnology Center and 
SeedQuest decided to team up to energize 
the cluster and create the conditions to “bring 
UC Davis science to market faster” in order to 
strengthen industry and university alike.

We named the cluster Seed Central
(seedcentral.org) and launched a 
5-point program to reach our goal:

1. Improving communication through 
monthly events where scientists present 
their research and network with seed 
professionals.

2. Facilitating sponsored research 
and IP & tech transfer by setting 
up Seed Central as single interface that 
streamlines agreements between the 
university and industry and reduces overhead.

Bringing science to market faster
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Francois Korn 
SeedQuest

strong support on campus. Seed Central and its 
initiatives are also attracting new companies 
to the area with the help of local city and county 
governments.

Seed Central empowers university and seed industry 
alike to reach a new level of cooperation for the 
benefit of all parties and of the region at large.
More information is available at seedcentral.org

Bringing science to market faster 
A UC Davis / Seed Central project 
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