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Reflections
Education Critical for Industry Future
In any organization, it is the people who 
determine the overall quality. No matter what 
aspect you consider, whether in management, 
operations, research, sales, communications 
or administration, it all comes down to the 
quality of the people and how competent 
they are in their jobs. With the rapid pace 
of new developments in the seed industry 
today, remaining competent requires ongoing 
education and training. Knowledge that was 
adequate or even cutting-edge only a few 
years ago is no longer sufficient to remain 
competitive. In a high-tech industry such as 
plant breeding, biotechnology and seed 
production, continuing education at all levels 
in an organization is an essential investment. 

The Seed Biotechnology Center (SBC) 
is focusing on identifying those needs for 
continuing education and is developing 
courses and programs targeted to the  
seed industry. In February 2010, we  
offered a two-day course on Breeding with 
Molecular Markers that focused on how 
to incorporate the latest genetic marker 
technologies into efficient breeding programs. 
On February 14-15, 2012, we will offer the 
popular course on Seed Biology, Production 
and Quality. Once again we are bringing 
the top international seed biologists to teach 
in this course, which can benefit virtually 
anyone who works in a seed company, from 
the front office to the greenhouse or field. 

This year, in response to extensive discussions 
with seed industry leaders, we have launched 
Seed Business 101SM, a one-week course 
to introduce personnel to the broad scope 
of management challenges in the seed 
industry. Utilizing instructors with a combined 
110 years of management experience 
in all aspects of the seed industry, this 
course provides employees with a unique 

opportunity to become familiar with the entire 
range of activities required for the successful 
operation of a seed company. The first series 
of offerings were highly successful, and this 
promises to be a required course for the 
development of new management talent in 
the seed industry. 
 
The supply of plant breeders continues to be 
a concern in the seed industry, and the SBC 
is working on this problem at several levels. 
We are currently serving our third class in  
the UC Davis Plant Breeding AcademySM 
(PBA) which provides an opportunity 
for current employees to enhance their 
knowledge of genetics, statistics and 
breeding methods and strategies to become 
more effective breeders or breeder support 
personnel. We are offering a parallel 
program in Europe as the European Plant 
Breeding Academy  (EPBA), and have 
received a strong response there as well. 
We have recently concluded an agreement 
with the Asia & Pacific Seed Association 
to collaborate with them to bring the Plant 
Breeding Academy to Asia also (APBA),  
with a target starting date of July 2012.  
This expansion is being led by Dr. Rale 
Gjuric, who was hired in 2009 as the 
Director of the PBA and also is a lead 
instructor in the EPBA. I note also that this 
program is entirely self-funded through tuition. 

We worked with a number of groups 
in 2010, including the national Plant 
Breeding Coordinating Committee and the 
National Association of Plant Breeders, to 
conduct a collaborative study of curriculum 
needs for plant breeders of the future. This 
project solicited input from breeders in 
the commercial and academic sectors, in 
developed and developing countries and 
from recent graduates to prioritize the 



“In a high-tech industry 
such as plant breeding, 
biotechnology and seed 
production, continuing 
education at all levels  
in an organization 
is an essential 
investment.”
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skills, knowledge and experience that plant 
breeders need to be successful. These 
curriculum guidelines will be distributed to 
academic institutions to provide a benchmark 
for educating the next generation of plant 
breeders around the world, who will be 
on the front lines in trying to increase food 
production globally by the estimated 70% 
that will be required by 2050. 

In 2008, the SBC collaborated with the 
American Seed Trade Association, the 
American Seed Research Foundation and 
the National Association of Commercial 
Plant Breeders to convene an American 
Seed Research Summit in Chicago. That 
meeting provided a consensus and blueprint 
for critical research needed to support plant 
breeding and seed production and allow it 
to capitalize on the flood of new information 
from genomics and biotechnology. A full 
report on the research priorities from that 
Summit has recently been published, (see 
sbc.ucdavis.edu) and is used as a basis  
for discussion at the national level to  
support increased funding for seed 
research and education. 

A key theme from the Summit was the need 
for partnership between the academic and 
commercial sectors to meet the educational 
needs of the seed industry. With the small 
percentage of the population currently 
engaged directly in agriculture in the US, 
public financial support for agricultural 
research and education is becoming 
increasingly difficult to maintain. Our Land 
Grant system for research, education and 
extension has been the model for the world, 
but is in jeopardy now due to cuts in public 
financial support. The SBC illustrates the 
benefits that can be generated by working 

together to take advantage of the  
strengths of both the public and private 
sectors. This type of partnership is 
needed now to maintain the educational 
infrastructure embodied in institutions 
like UC Davis. The creation of endowed 
professorships and student scholarships 
should be a high priority for the seed 
industry as an investment to maintain 
educational opportunities for its future 
employees. Because as we all know, an 
organization is only as good as its people.

Kent J. Bradford, Director
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Davis Plant Breeding AcademySM Class II 
Graduates 21 Plant Breeders
 
Filling a critical need for additional plant breeders, the UC Davis Plant Breeding 
Academy  (PBA) graduated its second class of students on June 11th. This class is 
composed of an international group of working professionals from 10 countries who 
have spent more than 300 hours in classes, workshops and field visits, training to 
enhance their plant breeding skills.  Howard Shapiro, Director of Plant Sciences for 
Mars Corporation, was the keynote speaker at the graduation. Dr. Shapiro is a  
long-time supporter of sustainable agriculture, and the Plant Breeding Academy.  
“UC Davis is committed to training plant breeders. We are very proud to have  
36 participants complete the Plant Breeding Academy programs over the last             
4 years,15 in Class I and now 21 in Class II,” said Allen Van Deynze, co-founder 
of the PBA. Academy courses are taught by internationally recognized plant breeders 
Doug Shaw and Larry Teuber, both of UC Davis, and Todd Wehner from North Carolina 
State University, with guest lecturers, including Allen Van Deynze and  
Kent Bradford of the SBC, speaking on their specific areas of expertise.

 

Congratulations to the following PBA Class II graduates  
and thanks to their employers for their sponsorship

Bruno Efombagn, Institute for Agricultural  
     Research, Cameroon (sponsored by 
     Mars Corporation)  

Dustin Batt, Crookham Company, USA
Bob Brunick, MillerCoors, USA
Damien Courtier, HSR Seeds Pty Ltd, Australia
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UC Davis Plant Breeding Academy  
Class III Begins

Following the successful format of the previous two classes 
and with a continuous committment from our three core 
lecturers, Class III of the Plant Breeding Academy started 
on September13th. The sixteen Class III participants 
represent thirteen companies from US, Canada,  
Thailand and Brazil:  

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 

 
Cody Fasbinder, Syngenta Seeds Inc., USA  
Anthony Gorin, Technisem, France
Donny Gray, WestBred LLC, USA
Randy Kallen, Pioneer Hi-Bred, USA  
Marty Madesko, Driscoll Strawberry Associates, USA
Andrea Maraldi, Maraldi Sementi, Italy 
Arnon Osri, A.B. Seeds, Israel
Andrea Pabon, Driscoll Strawberry Associates, USA
Lisa Polewczak, Syngenta Seed Inc., USA 
Esther Pullen, Driscoll Strawberry Associates, USA
Paul Readly, American Takii Inc., USA
Aneta Strachota-Jacobs, Johnny’s Selected Seeds, USA
Marcel Sturre, University of Groningen, The Netherlands
Carolina Uquillas-Herrera, Institute for Agricultural  
     Research (INIA-La Platina), Chile 
Andre vant Slot, De Ruiter Seeds, Spain
Richard Volz, HortResearch, New Zealand
Adam Young, Syngenta Seeds Inc., USA

Bruno Efombagn, Institute for Agricultural  
     Research, Cameroon (sponsored by 
     Mars Corporation)  
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European Plant Breeding Academy 

Collaborative Partnerships Lead to Success

Thank You to our Academy Partners and  
Students in Europe

Partners 
European Seed Association 
Vegepolys and French Seed Union in France 
Seed Valley and Naktuinbouw in The Netherlands 
The Center for Research in Agricultural Genomics and the  
 Spanish Plant Breeders Association in Spain 
Leibniz Institute of Plant Genetics and Crop Plant Research 
 and the German Plant Breeders Association in Germany

Students 
Guillermo Eladio Agulla Tortosa, Semillas Fitó, Spain 
Naama Barom Eliyahu, Hazera Genetics, Israel 
Andreas Girke, Norddeutsche Pflanzenzucht Hans-Georg, Lembke KG, Germany 

On March 8th, the first session of the European program of the Plant Breeding Academy 
began on the UC Davis campus. 

Created after the model of the highly successful Plant Breeding Academy, the SBC 
established this program to serve plant breeding companies and institutions in Europe. 
Under the leadership of PBA Director Rale Gjuric and instructor Idy van Leeuwen, fourteen 
students have completed three of the six week-long sessions. In addition to Davis, CA, 
sessions in Angers (France) and Enkhuizen (The Netherlands) were very successful. The 
remaining weeks will be held in Barcelona (Spain), Gatersleben (Germany), and the final 
week and graduation at UC Davis.  
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Bunterm Iamthian, Chia Tai Co. Ltd., Thailand  
Mika Isolahti, Boreal Plant Breeding LTD, Finland 
Inga Kottmann, Deutsche Saatveredelung AG, Germany 
Liora Lifshitz, Zeraim Gedera Ltd., Israel  
Wilbert Luesink, Norddeutsche Pflanzenzucht Hans-Georg 
     Lembke KG, Germany  
Jose Antonio Maldonado Guglieri, Monsanto Vegetable 
     Seeds Inc.,Spain 
Supat Mekiyanon, Chia Tai Co, Ltd., Thailand 
Diego Jesus Ramos Miras, Monsanto Vegetable Seeds Inc. 
Dominique Rouan, Bayer BioScience N.V., Belgium  
Mathieu Sanvoisin, Syngenta Seeds, France 
Marc Solsona, Semillas Fitó, Spain 
 

Meet Idy van Leeuwen

Idy van Leeuwen has taught plant breeding for 
the last 18 years, starting with the Plant Breeding 
Institute in Wageningen. In the beginning of 
2004, she founded BreedWise, a company 
specialized in education and consultancy in the 

plant breeding sector. In 
this relatively short period, 
BreedWise organized a 
variety of courses that were 
attended by over 2,000 
professionals working in the 
seed industry. The courses 
range from very basic that 
are offered to non-technical 

management to very advanced technical courses. 
Ms. van Leeuwen is one of the core instructors 
for The European Plant Breeding Academy. 
“Idy is an ultimate professional when it comes 
to teaching plant breeding. She has a unique 
ability to adjust the level of teaching, catering to 
a variety of students that range from having non-
technical backgrounds all the way to advanced 
post-graduate level experience” said Rale Gjuric, 
Director of the Plant Breeding Academy. The  
Center is grateful to have Idy and BreedWise as 
one of our key partners.
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Plant Breeding Curriculum Study Completed

Researchers at the SBC, along with Cary Trexler, in the UC Davis School of Education 
and UC Davis Professor Emeritus Fred Bliss, completed an interactive Delphi study 
to determine the educational needs for future plant breeders. Graduates from plant 
breeding programs will need more than cutting-edge scientific knowledge and 
know-how to support this increasingly important part of the agricultural industry. To be 
productive plant breeders, they should also be equipped with strong critical thinking 
ability and good inter-personal and time management skills, along with demonstrated 
technical proficiency of accomplishment. These conclusions were reached after 
surveying more than 200 experts in the field about the most important components of 
programs training students to be plant breeders. Experts from all over the world, at both 
universities and companies, participated in the study. 

The experts recommended engaging students in a range of practical research and 
breeding experiences to build plant breeding skills. In addition, they emphasized the 
need for students to have experience in communication, collaboration and teamwork. 
The compiled data will now help educators to train consistently high-quality breeders, 
while still retaining the individual strengths of each university. By bringing a wide 
range of opinions into program development and curriculum design, students can be 
better prepared for the future. For the complete analysis, please see our website at 
sbc.ucdavis.edu.

 
 
 
Researchers conducting the Plant Breeding Curriculum Study included (left to right) 
Cary Trexler, Shelby Repinski, Jamie Shattuck, Kathryn Hayes and Fred Bliss.
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SBC and SeedQuest Collaborate on Seed Central™ 
CONNECTS Initiative 
 
A new networking event was designed to connect university seed and plant 
scientists and students with seed industry leaders. Each event will feature a well-
known guest speaker. The inaugural Seed Central CONNECTS event held on 
Thursday, June 10th on the UC Davis campus was sponsored by Francois Korn 
of SeedQuest. Professor Simon Chan of UC Davis, co-author of the recent Nature 
article “Centromeres and chromosome inheritance: Haploid plants produced by 
centromere-mediated genome elimination,” spoke on how his basic research led to 
this breakthrough technology for plant breeding.  
 
Seed Central CONNECTS is the first of a series of services to be  
offered by Seed Central, an initiative of SeedQuest and the 
UC Davis Seed Biotechnology Center.  
 
The purpose of Seed Central is to: 
  •  enhance the connections between UC Davis researchers, students 
      and the private seed and plant science industries 
  •  strengthen UC Davis’ research and teaching programs in the seed 
      and crop sciences 
  •  make UC Davis a compelling destination for seed and crop sciences students 
  •  increase the pool of future employees for positions in the seed industry 
  •  attract talented individuals and innovative companies to the region 
 
Launched this year, the Seed Central initiative is supported by a broad coalition 
of seed industry, university, county and state organizations. Seed Central is 
a joint project of the Seed Biotechnology Center, SeedQuest, and a growing 
number of companies. 
 

Seed Business 101SM 

Professional Development for the Seed Industry

Professional courses continue to be an integral and growing  
component of the SBC’s outreach. New this year is Seed Business 101,  
a one-week course created with input from industry executives to accelerate 
the careers of promising new employees. By selecting and sponsoring 
employees to attend this course, companies acknowledge past performance 
and invest in accelerated professional development. The course offers 
invaluable insights, perspectives and experiences to enhance each 
participant’s career performance and help them avoid costly mistakes.   
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Seed Business 101 Class I
The first offering of this course was held at Harris Moran’s facilities 
in Davis, CA with 19 participants: 
 

Stephen Bernstein, Sunfield Seeds Inc. Julie McElhaney, US Agriseeds

Bobbie Catron, Magnum Seeds Inc. Tracy Murphy, Harris Moran Seed Co.
Adrienne Difuntorum, Harris Moran Seed Co. Nicolas Podesta, Bonanza Seeds

Mason Douglass, Sunfield Seeds Inc. Nicholas Rios, Sakata Seed America

Adriana Espinosa, Monsanto Fernando Rullan, US Agriseeds

Brendon Fricke, TS&L Seed Company Allen Satterlee, Sakata Seeds America

Rick Grider, Cal/West Seeds Joseph Valencia, Bonanza Seeds

Joe Guido, Harris Moran Seed Co. Jason Wadsworth, American Takii 

Jeanmarie Harty, Monsanto Vegetable Seeds Sheri Willis, Arcadia Biosciences

Matthew Leinfelder, Heinzseed

Breeding with Molecular Markers

The fourth offering of Breeding with Molecular Markers brought 55 participants to campus 
for two days of instruction. A diverse range of participants, including some from overseas, 
learned about and discussed ways to apply and integrate molecular markers into their plant 
breeding programs. This intensive course was taught by experienced academic and industry 
professionals including Allen Van Deynze, Richard Michelmore, Jorge Dubcovsky and  
Hamid Ashrafi (UC Davis), David Francis (The Ohio State University), Michael Lohuis 
(Monsanto Co.), Edie Paul (Geneflow) and Gene Hookstra (Eurofins/STA Laboratories).  
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In addition to lectures, two breakout sessions on parental selection/
population development with markers and Geneflow™ using a  
hands-on computer demonstration completed the course. The course 
will be offered again in 2012. 
 
Plant Breeding and Genomics for 
Potato Breeders 
 
The SBC and the USDA-Solanaceae Coordinated Ag Project (SolCAP)  
coordinated a hands-on computer workshop aimed at updating 
potato breeders about new tools in plant breeding and genomics. 
The workshop was held in conjunction with the 94th annual meeting 
of the Potato Association of America on the campus of Oregon State 
University, Corvallis, OR on August 15th. Topics included: working 
with the potato genome - C. Robin Buell (Michigan State University); 
working with Infinium genotype data - Allen Van Deynze (UC Davis); 
and linkage analysis and QTL mapping in tetraploids - Christine Hackett 
(Biomathematics and Statistics Scotland, Dundee, UK). Forty people 
attended the workshop and an additional 18 participated online via a 
webinar. Videos of the workshop can be seen at pbgworks.org.  
 
Plant Breeding and Genomics for 
Tomato Breeders 
 
The SBC worked with the SolCAP to host a workshop on November 16th 
in Tampa, FL., focusing on new tools for tomato breeders. Advances in 
DNA sequencing have generated vast amounts of genomic data related 
to tomato. Several new technologies and software tools are available to 
aid researchers in their efforts to breed enhanced varieties. This one-day, 
no-cost workshop hosted by SolCAP, “Using the Tomato Genome Sequence 
and Infinium Array in Breeding,” provided a detailed overview of how 
to apply several such technologies. Held in conjunction with the 25th 
Annual Tomato Disease Workshop, 26 on-site and 42 webinar participants 
discussed the applications to plant breeding of available sequence resources, the 
Tomato Genome Browser, bioinformatics and downstream analysis of genotypic 
data. Each of these presentations was recorded and is available through the 
SolCAP website (solcap.msu.edu).
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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 
million Solanaceae Coordinated Agricultural Project (solcap.msu.edu) to conduct 
and apply genomic research in potato and tomato. In its second year, the SBC contributed 
to developing a 7,600 SNP genotyping array for tomato and an 8,300 SNP array in 
potato based on elite breeding lines. These technologies were made available to 
the plant breeding community through a public consortium. The SBC also collected 
phenotypic data on 288 tomato lines to be combined with the genotypic data to study 
trait associations and population structure. Concurrently, breeding modules are being 
developed for the Solanaceae Genomics Network database and the Plant Breeding 
and Genomics Network on eXtension.org (see Outreach). Supporting classes were also 
delivered in 2010 (see Education). This work is supported by the USDA-National Institute for 
Food and Agriculture. 
 
Development of induced mutation resources for the tomato genomics community 
In 2010 the SBC worked with Luca Comai and Roger Chetelat from UC Davis to develop 
an induced mutation population in tomato to identify novel traits for gene functional analyses 
and breeding. By screening at the DNA level using TILLING (Targeting Induced Local Lesions 
in Genomes) technology, rather than visual screening, large populations can be tested 
rapidly for mutations in genes encoding complex traits. Several pilot populations are being 
developed and tested using several mutagens and varieties. This work is supported by the 
USDA National Research Initiative. 
 
Engineering disease resistance in tomato 
The SBC is working with 2-Blades  a non-profit foundation  to develop and test resistance to 
bacterial spot in tomato using biotechnology approaches. Bacterial spot in tomato can be 
devastating to commercial production, especially in areas of high humidity such as Ohio and 
Florida. A large number of transformants were developed and are in the process of being 
screened for efficacy. 

Cotton

Sampling nucleotide diversity in cotton 

The SBC is continuing to integrate second generation sequencing of genes and high 
throughput genotyping to expand molecular tools for cotton breeding. The SBC is working 
with David Stelly (Texas A&M), Chris Towne and Foo Cheung ( J. Craig Venter Institute) and 
Jeffrey Chen (University of Texas) to characterize the genetic diversity in five cotton varieties 
(Gossypium hirsutum) and five related interfertile species, G. barbadense, G. mustelinum, 
G. longycalyx, G. armourianum and G. tomentosum. DNA markers to manipulate 

In the past year, the SBC continued to work on applications of genomics and biotechnology 
for agriculture. They also worked to enable coexistence among production systems and for 
agricultural sustainability. The SBC expended $702,000 in extramural research support in 
2010, and secured grant funds extending until 2013. 

, ,
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agronomic and quality traits are being rapidly identified and verified in select breeding germplasm. 
This work is funded by Cotton Incorporated. 

Development of a haploid induction system in cotton 
In collaboration with David Tricoli and Simon Chan (UC Davis) and David Stelly (Texas A&M), the SBC 
is developing a haploid-inducing system for cotton based on technology developed in Arabidopsis by 
Dr. Chan. The work will develop inducer lines that can be used to create haploid plants containing only 
half of the chromosomes of a desired line. By doubling the chromosomes of the haploid plants, pure 
breeding (homozygous) diploid lines can be produced in a single generation, allowing rapid screening 
of genotypes in breeding and in-depth genetic studies for traits. 

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 
microarray-based tools for DNA marker discovery and application. Using this technology, the resolution of 
a genetic map consisting of 214 segregating lines and 14,000 genes was refined and released to the 
public. Several high quality target traits have already been identified. This project is co-funded by the 
UC Discovery Grant Program and Harris Moran/Vilmorin, Rijk Zwaan B.V. and Enza Zaden B.V. 
 
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 and resulting in yield losses and higher 
costs. The Bradford Lab identified a quantitative trait locus (QTL) termed high temperature germination 6.1 
(Htg6.1) 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. Blocking the expression of this gene allows lettuce seeds to germinate to high temperatures. 
Mutations in the gene were also identified that could be used to incorporate high temperature tolerance 
into lettuce cultivars. A second QTL is currently being characterized that also improves germination at high 
temperatures. This research is supported by the National Science Foundation and the USDA-National 
Institute of Food and Agriculture and by a collaboration with Arcadia Biosciences. 

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 
comprehensive Affymetrix microarray to discover and apply DNA markers (Single Feature Polymorphisms) 
in pepper. In 2010, the SBC genetically mapped over 16,000 known genes in pepper in two different 
populations. These genes are being correlated with data collected for physiological and quality traits in 
hot peppers. Furthermore, a diversity analysis of 43 pepper lines representing breeding germplasm was 
released. The genetic map is being integrated into the whole genomic sequence of pepper. Additional 
collaborators are Molly Jahn (University of Wisconsin), Michael Mazourek (Cornell University) and Doil 
Choi and Byoung-Cheorl Kang (Seoul National University). This research is funded by the  
UC Discovery Program, Rijk Zwaan B.V., Enza Zaden B.V., Nunhems, DeRuiter Seeds, Syngenta Inc.,  
Seminis Inc. and Harris Moran/Vilmorin.  
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Genes in pepper conferring microspore regeneration capacity 
The production of doubled haploid 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 lineages are amenable to this technology. The SBC has 
partnered with Rijk Zwaan B.V. to identify genes controlling regeneration capacity of pollen 
cells in pepper. The SBC is utilizing its pepper genetic map and next-generation sequencing 
to identify genes controlling this trait. This information will enable selection of breeding lines 
that are amenable to this technology and hasten the breeding process. This collaboration is 
sponsored by the UC Discovery Grant Program. 
 
An integrated approach to breeding resistance to Phytophthora capsici in pepper 
Resistance to Phytophthora capsici, the most devastating disease worldwide, is a must for 
pepper varieties grown in the U.S. Breeding for resistance is complicated by the large 
number of races of the pathogen, the dynamic variability of populations of races in fields 
and the differential genetic control of resistance across specific tissues and races. Taking 
advantage of the genomic and genetic tools that we previously developed, the SBC is 
currently evaluating disease resistance on a race-by-race basis to identify loci controlling 
resistance to Phytophthora in pepper. The SBC is collaborating with Jim Prince (Fresno State 
University), Raoul Adamchak and Carol Hillhouse (UC Davis) on this project. The project is 
funded by the USDA-Agriculture and Food Research Initiative.

Grasses 
 
Development of haploid inducer lines in Brachypodium 
The SBC is partnering with Simon Chan (UC Davis), Peggy Lemaux (UC Berkeley) and 
John Vogel (USDA/ARS, Albany, CA) to extend a novel technology developed in the model 
system Arabidopsis to induce haploid plants. When haploid plants have their chromosomes 
doubled using chemical reagents or spontaneously, the resulting homozygous lines can 
dramatically enhance breeding and genetic studies by providing pure breeding lines in a 
single generation. This novel technology involves mutating a specific protein that is essential 
for chromosome pairing. The SBC is testing this system in Brachypodium, a model grass 
species, with the intention to extend to other grass species such as sorghum. This work is 
funded by the SBC and the UC Davis College of Agricultural and Environmental Sciences. 

Seed Technology

Seed respiratory patterns during germination in relation to vigor 
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. We have tested seeds of a 
number of species in the Q2 and conducted comparisons of Q2 values with other measures 
of seed vigor. Originally funded by the American Seed Trade Association’s Vegetable and 
Flower Seed Research Fund, this research was continued in 2010 by a consortium of 13 
seed and seed technology companies. 
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Using zeolite drying beads for efficient seed drying and storage 
In hot and humid climates, such as the tropics, it is difficult to store seeds for extended periods without 
deterioration and loss of viability. When the ambient air humidity is high, air-dried seeds remain at high 
moisture contents that result in rapid deterioration. Novel desiccant beads have been developed using 
zeolites that can absorb and bind water tightly. Enclosing seeds together with the beads inside of a 
moisture-proof container can rapidly reduce seed moisture contents to safe levels for seed storage. The 
SBC is partnering with Keshavulu Kunusoth (ANGRAU, Hyderabad, India), Jwala Bajracharya (NARC, 
Kathmandu, Nepal) and Johan Van Asbrouck (Rhino Research, Phichit, Thailand) to test this seed drying and 
storage system and educate small farmers about its advantages. This work is supported by the USAID and 
the Horticulture Cooperative Research Support Program (hortcrsp.ucdavis.edu). 

Carrot 
 
Developing a genomic database for carrot 
Although carrot is an important source of nutrients, few genomic resources are accessible for breeding. 
The SBC is partnering with Philipp Simon (USDA/ARS, Wisconsin), Rijk Zwaan B.V., Bejo, Nunhems, 
Takii, and Vilmorin to develop a genomics database to characterize over 10,000 genes expressed in 
carrot roots and leaves. This resource is being developed to further define genetic diversity and useful traits 
for improving carrots. In 2010, the SBC worked with Phil Simon to validate SNPs discovered in mapping 
populations and breeding germplasm. 

Regulatory Roadblocks 
 
Regulatory roadblocks for biotech specialty crops 
While biotech cotton, soybeans, maize and canola are now widely grown, only a few biotech specialty 
crops have been commercialized. Jamie (Miller) Shattuck and Kent Bradford of the SBC surveyed the 
scientific literature and regulatory actions to determine where the blocks to commercialization are. 
They found that since 2003, 260 unique traits have been tested in 77 specialty crops, but only two 
new transgenic specialty crops have been deregulated since 1999. Thus, while research on potential 
applications of biotechnology in specialty crops is continuing at a rapid pace, the regulatory and 
marketing hurdles for biotech crops are blocking their commercialization. The study was published 
in Nature Biotechnology (sbc.ucdavis.edu/publications) and was funded in part by Specialty Crops 
Regulatory Assistance (specialtycropassistance.org).

 
The SBC Research Team 
 
Kent Bradford, Allen Van Deynze, Kevin Stoffel, Theresa Hill, Hamid Ashrafi, Sebastian Reyes 
Chin-Wo, Shawn Yarnes, Jareerat Chunthawodtiporn, William Rehrig, Peetambar Dahal, Pedro 
Bello, Alfred Huo, Fei Yian Yoong, Jacson Zuchi, Camilla Sediyama and Jamie (Miller) Shattuck.
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Translational Seed Biology: 
From Model Systems to Crop Improvement

Knowledge of seed biology is advancing rapidly, particularly in model systems that allow the 
integration of genetic, genomic, metabolic, molecular, and biophysical approaches. 
At the same time, the demands upon seeds in agriculture for germplasm conservation, crop 
propagation and as end products for food, nutrition and industrial or bioenergy materials 
are increasing. “Translational” seed biology is the effort to capitalize on this expanding 
fundamental knowledge base to develop applications for the improvement of seeds as 
genetic delivery systems for crop production, as foods and raw materials for diverse uses, 
and as storage materials for germplasm preservation. 
 
Seeds provide an inherently unifying principle due to interest in them as a plant developmental 
system and as products of agriculture that provide at least 75% of the food consumed by 
humanity. The ability to modify seeds by altering their development and composition offers 
enormous potential to meet the growing global demand for food, but only if those discoveries 
can be adapted to the biological requirements of seeds as propagules and the pragmatic 
and economic demands of the marketplace. Bridging this gap between the accelerating 
pace of knowledge generation and the need to reduce that knowledge to practice was the 
objective of an international symposium convened at the University of California, Davis, in 
September 2007. That symposium, titled Translational Seed Biology: From Model Systems 
to Crop Improvement, brought together leading public and private-sector scientists who focus 
on diverse aspects of seed biology in a format that emphasized the connections between 
fundamental discoveries and their applications in agriculture.  
 
Recently, a number of researchers were invited to submit papers to a special issue of  
Plant Science to illustrate some aspects of the topics addressed. This special issue 
illustrates the broad scope of current research on seeds and the potential for translating 
that knowledge into practical applications (sbc.ucdavis.edu).

• Bradford, K.J. and Harada, J.J. 2010. Introduction to Translational Seed Biology:  
From Model Systems to Crop Improvement. Plant Science 179: 553.

• Miller, J.K., Herman, E.M., Jahn, M. and Bradford, K.J. 2010. Strategic research,  
education and policy goals for seed science and crop improvement. Plant Science 
179: 645–652 

• Argyris, J., Truco, M.J., Ochoa, O., McHale, L., Dahal, P., Van Deynze, A., Michelmore, 
R.W. and Bradford, K.J. 2011. A gene encoding an abscisic acid biosynthetic enzyme  
(LsNCED4) collocates with the high temperature germination locus Htg6.1 in lettuce 
(Lactuca sp.).Theoretical and Applied Genetics 122: 95-108. 

• Cui, X.P., You, N., Girke, T., Michelmore, R. and Van Deynze, A. 2010. Single feature 
polymorphism detection using recombinant inbred line microarray expression data. 
Bioinformatics 26:1983-1989.

• Miller, J.K. and Bradford, K.J. 2010. The regulatory bottleneck for biotech specialty 
crops. Nature Biotechnology 10:1012-1014.

• Rivero, R.M., Gimeno, J., Van Deynze, A., Walia, H. and Blumwald, E. 2010. 
Enhanced cytokinin synthesis in tobacco plants expressing PSARK:IPT prevents the 
degradation of photosynthetic protein complexes during drought. Plant Cell 
Physiology 51:1929-41. 
 

PUBLICATIONS

Peer-reviewed Publications
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• Schwember, A.R. and Bradford, K.J. 2010. A genetic locus and gene expression patterns associated with the 
priming effect on lettuce seed germination at elevated temperatures. Plant Molecular Biology 73:105-118.

• Schwember, A.R. and Bradford, K.J. 2010. Quantitative trait loci associated with longevity of lettuce seeds 
under conventional and controlled deterioration storage conditions. Journal of Experimental Botany 61:4423-4436.

• Sim, S.C., Robbins, M.D., Van Deynze, A., Michel, A. and Francis, D.M. 2010. Population structure and 
genetic differentiation associated with breeding history and selection in tomato (Solanum lycopersicum L.). 
Heredity 106: 927- 935.

• Van Deynze, A., Hutmacher, R.B. and Bradford, K.J. 2011. Gene flow between Gossypium hirsutum and 
G. barbadense is asymmetric. Crop Science 51: 298-305.

Abstracts

• Bradford, K.J., Huo, H., Reyes Chin-Wo, S., Dahal, P., Kunusoth, K. and Still, D.W. Transcriptomic 
analyses of lettuce (Lactuca sativa L.) seeds in relation to thermodormancy. 3rd International Workshop on 
the Molecular Aspects of Seed Dormancy and Germination, York, UK, July 18-21, 2010.

• Bowman, M., Senalik, D., Matvienko, M., Van Deynze, A. and Simon, P.W. Developing 
genomic resources for the Apiaceae. Plant and Animal Genome XVIII, San Diego, CA Jan 8-13, 2010

• Dahal, P., Bradford, K.J., Kunusoth, K., Bajracharya, J., Mishra, B. and Van Asbrouck, J. New technology 
for post-harvest drying and storage of horticultural seeds.  USAID-HortCRSP Conference, Singapore 
May16-18, 2010.

• Douches, D., Buell, C.R., Francis, D., De Jong, W., Van Deynze, A., Mueller, L. Stone, A. and Zarka, K. 
Translating Solanaceae sequence diversity and trait variation into applied outcomes through  
integrative research, education, and extension. Plant 
and Animal Genome XVIII, San Diego, CA 
Jan 8-13, 2010.

• Hamilton, J.P., Francis, D.M., Van Deynze, A., 
De Jong, W., Douches D. and Buell, C.R. Single 
nucleotide polymorphism identification from potato 
and tomato short read transcriptome sequences. 
Solanaceae Genomics conference. Dundee, 
Scotland. Sept 5-10, 2010.

• Hill, T.A., Ashrafi, H., Reyes Chin-Wo, S., Kozik, 
A. and Van Deynze, A. Ultra high density EST-
based maps reveal genome differences between    
C. frutescens and C. annuum. Plant and Animal    
Genome XVIII, San Diego, CA. Jan 8-13, 2010.

• Van Deynze, A., Douches, D., Francis, D.M.,  
Hamilton, J., De Jong, W., Mueller, L. and Buell, 
C.R. Developing resources to assess diversity 
in potato. 24th Congress of the Latin America 
Association of Potato, Cuzco, Peru.  
April 23, 2010.

• Van Deynze, A., Matvienko, M., Kozik, A., 
Manchali, S., Wang, F., Yang, S., Jones, D., 
Chen, J., Town, C.D., Cheung, F. and Stelly, 
D. Comparative next-generation sequencing for 
transcriptome definition and SNP development in 
Gossypium hirsutum.  Plant and Animal Genome 
XVIII, San Diego, CA. Jan 8-13, 2010.

.
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Outreach
Behind the Greens Videos

Vantage Point Media develops educational video clips for the consumer to bring
awareness of the value of agriculture. They developed the following which can be found 
on the SBC website:  

• Cross breeding allows the development of leafy green varieties to suit every pallet 
with Kent Bradford

• Research into seed genetics offers disease resistant peppers with Allen Van Deynze
• Take a walk on wild side with UC Davis’ Roger Chetelat
• The key to peach variety. It’s all in the roots with UC Davis’ Fred Bliss

 
In addition, Vantage Point Media also recorded UC Davis’ Simon Chan talking about  
Plants with one genetic parent.

SBC’s New Website

The Center has a fresh new website! This updated look and layout makes it easier to 
find information. Events, Education, Research, Outreach and Publications continue to be
highlighted. Take a look at our Faculty Experts guide to find UC Davis experts who may 
be able to help you with your research needs. In addition, find out who our Advisory 
Council members are as well as some of the current projects highlighted on the 
homepage. We want this site to be useful to those looking for information, so  
please send us your comments and feedback.

 
Board and Committee Services 
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
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California Seed Association 
Board of Directors - Susan DiTomaso  
Industry Communications Committee - Susan DiTomaso 
Plant Breeders & Biotechnology Committee - Kent Bradford 
Plant Breeders & Biotechnology Committee - Allen Van Deynze 

 Vegetable and Flower Seed Committee - Kent Bradford, Allen Van Deynze 
Youth Activities Committee - Susan DiTomaso 
 
European Plant Science Organization 
Member Plant ETP (European Technology Platform) Education 
 Working Group - Rale Gjuric 
 
National Association of Plant Breeders 
Communications Committee Chair - Allen Van Deynze 

 Plant Variety Protection Office 
Advisory Board Member - Kent Bradford

SBC presents SeedQuest Keyword: Seed Biotechnologies

The Keyword section of SeedQuest was increased this year by the addition of the Seed Biotechnologies 
category. The information provided in Seed Biotechnologies was created by the SBC. The Center greatly 
appreciates the generosity of our Advisory Council member and SeedQuest owner, Francois Korn. His 
contribution of this site as sponsored by the SBC has given our Center significant exposure to the global seed
industry. The site is designed to provide concise explanations of the modern technologies utilized in the seed 
business. The target audience is members of the seed industy, news media and the public (SeedQuest.com)

Plant Breeding and Genomics Focus of New National Web Resource

The SBC worked with the USDA/AFRI Coordinated Project leaders to create a new website aimed at providing 
information to plant breeders and growers. As global food needs increase, so does the need for crops that can 
be efficiently and safely produced.  Traditional plant breeding methods have served well in the past and 
breakthrough technologies are now available to aid this process. These breakthroughs include key information
in the genetics, or “genomes” of crops. A group of researchers and educators from America’s land-grant 
universities, government agencies and industry have banded together to create the first-ever internet resource 
aimed at quickly putting basic research on crop genomes into practice through plant breeding programs across 
the U.S. to more efficiently improve crops. The resource is a new online community housed at eXtension 
(pronounced E-extension). For more information see: extension.org/plant_breeding_genomics. 

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 and consumers. As global agriculture continues to be 
challenged to enhance sustainability and reduce pressures on land, water and fuel, 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, the SBC developed a website dedicated to the theme of Biotechnology for Sustainability. Information 
is posted on the five most promising GE traits and recent peer-reviewed publications and useful websites 
and opinion pieces on this topic are also included. This project was designed to provide an accurate and 
informative reference on how biotech traits are enhancing environmental sustainability.
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SBC Team 
A Special Thanks to Mike Campbell 
Mike Campbell became involved with the SBC in 1996 when it was just a concept. 
As the Assistant Dean for College Relations, College of Agricultural and Environmental  
Sciences at UC Davis, he led the fundraising process to establish the SBC and to build 
the facilities in which it is now housed, the Plant Reproductive Biology building.  In 2000, 
he became Associate Vice Chancellor of University Relations for the new University of 
California, Merced. However, he continued to be involved with the SBC as a member of 
our Advisory Council. In August 2007, Mike returned to the SBC as its executive director. 
He retired from the Center in November 2010. 
 
Mike was a key leader on several growth initiatives including expanding the Plant Breeding 
Academy programs, co-organizing the American Seed Research Summit, developing the 
Chile-California Partnership, initiating studies on the economics of the California seed industry 
and on plant breeding education and conceiving Seed Business 101. 
 
The Seed Biotechnology Center is grateful for the important contributions that Mike  
made to the Center and to our stakeholders.  His incredible ability to build teams and 
networks for the SBC will be sorely missed. However, all of our best wishes go to Mike for 
a happy and healthy retirement and his continued involvement in agriculture.

A Special Thanks to Jamie Shattuck 
Jamie (Miller) Shattuck joined the SBC as a UC Discovery Fellow in 2008. The  
Fellowship was designed to help scientists learn about creating industry partnerships 
and technology transfer.  Jamie took every possible opportunity during her two 
years at the SBC to help build such partnerships and we appreciate her dedication 
to grow our programs. 
 
Jamie was instrumental on a number of important projects. She organized the SBC University 
Research Partners, conducted a study on specialty crops, developed the Biotechnology for 
Sustainability website and materials, co-organized the American Seed Research Summit, 
overhauled the SBC website and took lead roles on the California seed industry and 
plant breeding education studies. In addition, she organized the SBC’s 10th Anniversary 
Symposium in May 2010. 
 
Jamie immediately became a critical part of our team and will be missed by the SBC, but we 
look forward to working with her regularly in her new position in the UC Davis Corporate 
Relations program. The SBC is grateful to Jamie and the UC Discovery program for their 
contributions.
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SBC hires Rale Gjuric as Plant Breeding Academy Education Director 
Following an international search, SBC was pleased to appoint Dr. Rale Gjuric as the first Director of the Center’s 
Plant Breeding Academy. Dr. Gjuric is the president of Haplotech Inc., a Canadian company that he founded 
specializing in technical and consulting services for plant breeding companies. Dr. Gjuric received his Ph.D. from the 
University of Manitoba, Canada; his M.Sc. from the University of Novi Sad, Serbia; and his B.Sc. from  
the University of Sts. Cyril and Methodius, Macedonia. Previously, he held the positions of Breeding Manager of 
DL Seeds and Research and Managing Director of Deutsche Saatveredelung AG (DSV), Canada. Dr. Gjuric is an 
accomplished plant breeder with 35 canola varieties released in the last 15 years.  
 
In announcing the appointment, Kent Bradford, SBC Academic Director said, “We are very excited that Rale Gjuric 
will be joining us to lead the activities of the Plant Breeding Academy. He has the perfect combination of talents and 
professional experiences to educate and inspire our plant breeding students from around the world. His great breeding 
successes, business experience, connections in North America and Europe and his teaching abilities make him the ideal 
leader for the Plant Breeding Academy.” Dr. Gjuric was actively involved with the planning and launching of the new 
European Plant Breeding Academy and he is also one of the two lead instructors in that program. 

First row (left to right) 
Kent Bradford 
Michael Campbell 
Rale Gjuric 
 
Second row (left to right) 
Jamie (Miller) Shattuck 
Susan DiTomaso 
Allen Van Deynze 
 
Third row (left to right) 
Jeannette Martins  
Joy Patterson 
 
Bottom row 
Donna Van Dolah 
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A Glance at the Future
University - Industry Partnerships are Critical
Expectations were very high on both the university and seed industry sides when the  
SBC was being organized in 1996. Combining the business, research and technology 
sophistication of the California seed industry with the significant research, education 
and outreach resources of UC Davis made great synergistic sense. Fourteen years later 
the SBC is identified by university officials as a great industry-university success and a 
model for future partnerships at UC Davis. Externally, the SBC has also been recognized 
as a great success because it has listened to the seed industry’s needs and focused on 
delivering research and education that is innovative, relevant and timely. The most critical 
issue from the very beginning was not will it work, but where will the external funding 
come from to make it work. Thankfully, the California Seed Advisory Board stepped 
forward and invested the critical operational funding necessary to finance this new 
start-up. The California Seed Advisory Board remains our largest external investor. The 
Board’s funding represents approximately 10% of the SBC’s budget and it allows us to 
support staff members that bring in significantly more money in order to better serve the 
seed industry. Without this critical industry-wide support, based on assessments from  
over 300 companies, the SBC would not exist today.   

The future operations of the SBC depend on two critical items: the first is continued 
baseline industry funding and the second is a permanent UC Davis seed research faculty 
position.  In university terms, the SBC is primarily a soft money center, which means that 
most of the funding for salaries and research comes from sources outside the University 
of California. The only employee with a full-time hard money UC position is Academic 
Director Kent Bradford. College Dean Neal Van Alfen has assigned Kent to spend half 
his university time as the Academic Director of the SBC.  The other half of his position is 
dedicated to seed research and teaching. His is the only faculty position at UC Davis 
dedicated to seeds. Our other positions are either funded partially by the university or 
more typically completely funded from industry support, public and private grants and 
money earned from education programs. These sources of soft money pay for the majority 
of the salaries of the other Center employees. 

The Department of Plant Sciences at UC Davis, the SBC’s academic home, is the largest 
department of its kind serving production agriculture in the world. It will soon be 20% 
smaller due to continued State of California budget cuts and retirements. Extremely 
hard decisions will be made regarding the allocation of scarce new positions and the 
continuation of funding for specific research programs. It will become even more critical 
that programs like the SBC have strong industry support. This support sends a strong 
message to the campus decision makers that the seed industry is a full partner with the 
SBC and is investing its own resources to make the Center a great success. An important 
part of the decision to allocate faculty to future vacant positions and to continue research 
programs will be based on demonstrated industry funding support.  
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The Department of Plant Sciences cannot guarantee 
that Kent Bradford’s seed research position will be 
replaced when he retires. The only way to assure that 
the position will be refilled is to establish a permanent 
endowment for a seed research faculty position. This 
strategy has been followed successfully by a number 
of agricultural industry organizations, companies and 
individuals. The research areas currently supported by 
agricultural endowments include: peaches, walnuts, 
cattle, dairy, rice, agricultural economics, grapes, 
wine, soil science and agricultural sustainability. 
The establishment of these endowments guarantees 
that UC Davis will continue to appoint a researcher 
in each of these disciplines.

In the future the University of California, driven by 
budget issues, will continue to rely more and more on 
industry partnerships for funding. In relative terms, the 
state government will continue to reduce its share of 
contributions with the expectation that if a program 
is critical to the private sector, generous donors will 
make up the difference. I encourage leaders in the 
seed industry to investigate the opportunity to endow 
a seed research position at UC Davis. This visionary 
decision would guarantee a seed researcher  
position at UC Davis in perpetuity.

As I finish this report, I am also concluding 
my career at the University of California. During 
the past 24 years I have had the honor to work with 
hundreds of outstanding individuals both inside and 
outside the university. I have been most fortunate 
to serve with others to create programs to improve 
agriculture, human health, the environment and 
education. I feel very privileged to have been given 
this unique opportunity.

 
 
 
                              Michael L. Campbell 
                          Executive Director
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