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T         he guiding principle of the Seed 
Biotechnology Center (SBC) since its formation 
in 1999 is that seeds are the delivery system 

for the products of plant breeding. As such, seeds 
embody the latest developments of the application 
of the science of genetics to improve crops. 
Expanding knowledge in genetics, genomics and 
molecular biology is accelerating the pace at which 
useful traits can be discovered and incorporated 
into new varieties. However, this is only true if plant 
breeders are educated about these new methods 
and tools and have access to the technologies that 
enable them. 

A new USDA national “roadmap” for plant 
breeding notes that “a large cohort of 
plant breeder retirements has begun and 

will continue through perhaps a decade.” This 
is occurring just as the opportunities for genetic 
crop improvement have never been greater, but 
the challenges to be addressed are also greater. 
Emerging threats of diseases and pests are being 
exacerbated by more extreme environmental 
variation. As the USDA plan notes, “Together these 
factors create a pressing need for motivated, well-
educated young people to become plant breeders 
to meet current and anticipated industry demands 
and food security.” In addition, a recent seed 
research forum sponsored by Seed Central (see 
http://seedcentral.org/vegr&dforum.htm) noted 
that this demand is not limited to plant breeders, 
but extends to all disciplines associated with crop 
improvement, seed production and seed quality. 
For example, seed technologists and registered 
seed analysts are becoming especially scarce.

The SBC has anticipated and responded to 
this situation through its course offerings and 
educational programs. Our long-running 

short courses on Seed Biology, Production and 
Quality and Breeding with Molecular Markers 
(now Breeding with Genomics) enable seed 
industry professionals to update their knowledge 
with the latest developments in these fields and 
allow credit for continuing professional education. 
More recently, our Seed Business 101sm courses 

(in both horticultural and field crops) targeted 
to professionals new to the seed industry have 
been enthusiastically received. Our flagship 
Plant Breeding Academysm (PBA) conducted 
programs at UC Davis, in Europe and in Asia 
in 2013, and to date has graduated more than 
130 participants from 60 organizations and 30 
countries. In 2013 we also offered a new course 
in Program Management for Plant Breeders that 
was very well-received and will be offered again 
in September 2014. SBC Director of Education  
Dr. Rale Gjuric, the instructors and the entire SBC 
staff are to be congratulated for the high quality 
of these courses, as is evidenced by evaluations, 
testimonials and continued participation by seed 
industry personnel.

I n 2013, the SBC opened an exciting variant of 
the Plant Breeding Academy. We are a partner 
in the African Orphan Crops Consortium 

(AOCC), an “uncommon collaboration” of 
diverse groups (see page 7 for the complete list of 
collaborators) to enable modern breeding in over 
100 neglected species of African food plants. 
The AOCC’s goal is to sequence the genomes of 
these species as well as sample the genomes of 
100 genotypes within each species. The result 
will be 10,000 complete genomic sequences 
that will enable the construction of genetic maps, 
assessment of genetic diversity, identification of 
useful traits and application of molecular tools 
to the improvement of these crops that have to 
date received little or no attention. The SBC’s 
role is to create an educational program for 
professional African breeders to develop their 
skills and knowledge in utilizing this genomic 
information in breeding programs. We have 
recruited an outstanding group of instructors under 
the leadership of Dr. Rita Mumm, who opened 
the first two-week session of the African PBA in 
December 2013 in cooperation with the World 
Agroforestry Center in Nairobi, Kenya. After 
two further sessions in 2014, this cohort of 23 
breeders will be able to apply modern breeding 
approaches to these uniquely African crops, with 
particular emphasis on nutritional quality. Over ed
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the planned 5 years of the program, we expect to 
educate over 120 African plant breeders, some 
of whom will take over instruction in the program. 
We anticipate major benefits from this program for 
food security and improved health over the next 
decade. 

I n further developments closer to home, we noted 
in our 2012 Annual Report that efforts were 
underway to create a Plant Breeding Center 

at UC Davis that would provide leadership and 
institutional support to enhance our activities in 
crop improvement. We are pleased that this has 
come to fruition and Dr. Charles Brummer has been 
recruited to be the founding director of this new 
center. We anticipate close interaction between the 
Seed Biotechnology Center and the Plant Breeding 
Center, to the benefit of both organizations.  
Dr. Brummer’s note at the end of this report 
provides insight into his vision for the future of 
plant breeding at UC Davis. We expect that 
this development will significantly enhance 
our ability to educate new plant breeders and 
seed professionals through undergraduate and 
graduate academic programs as well as by 
continuing and expanding our professional 
extension education programs.  

I f you have educational needs or ideas for 
courses or programs that would benefit the 
seed industry, let us know. Our most successful 

programs began as suggestions from stakeholders, 
so we look forward to hearing from you. 

Photo by Axiom

African Plant Breeding Academy opening week
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Kent J. Bradford, director
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Plant Breeding AcademySM 
 
The UC Davis Plant Breeding Academy (PBA) is a postgraduate program that teaches the 
fundamentals of plant breeding, genetics and statistics through lectures, discussions and field 
trips to public and private breeding programs. Employers appreciate the opportunity to provide 
their valued employees advanced training without disrupting their full-time employment. Upon 
completion of the program, participants will have spent over 300 hours in classes, workshops 
and the field, training to become professional plant breeders. To date, the Academy has or is 
training a total of 133 plant breeders.

 
Highlights in 2013: 

Europe Class II: This class completed sessions in Almeria, Spain and graduated at UC Davis in 
California, USA. Course participants include:
Fulya Arslan, Monsanto Vegetable Seeds, Turkey 
Ami Bar, A.B Seeds, Israel 
Constanze Böhmel, KWS Saat AG, Germany 
Andrija Brkic, Agricultural Institute Osjek, Croatia 
Tomás David Lomas Cano, Monsanto, Spain 
Bruno Chombart, Syngenta, France 
William Colfer, Plant Sciences, Inc., USA 
Santiago Garcia Fernandez, Semillas Fitó, Spain 
Juan Antonio Fernandez Garica, Semillas Fitó, Spain 
Selda Guzelkucuk, HM.Clause, Turkey  
Katja Hämäläinen, Boreal Plant Breeding Ltd., Finland 
Sophie Lücke, Norddeutsche Pflanzenzucht Hans-Georg Lembke KG, Germany 
Sandor Parisci, Dow AgroSciences, Hungary 
Miguel Roca Rodriguez, Syngenta Seeds, Spain 
Julia Rudloff, University of Goettingen, Germany 
Barbara Scheike, Deutsche Saatveredelung AG, Germany 
Derya Tescilar, MayAgro, Turkey 
Harold Verstegen, KWS Lochow GmbH, Netherlands 
Jakob Witten, Monsanto SAS, France

 
Davis Class IV: These students attended UC Davis sessions in February, June and September. 
The following group will graduate in June 2014: 
Xavier Barreto, East West Seed Company Inc., Philippines  
Craig Bednarz, Bayer CropScience, USA  
Matthew Calloway, Rice Experiment Station, USA  
Linda (Chia-Hui) Chang, Known-You Seed Co, Taiwan  
Adrianne Difuntorium, HM.Clause, USA  
Diego Alejandro Druetto, NuSeed S.A., Argentina  
Peter Flett, NuSeed, Australia  
Stephane Gorin, Green Seeds Inc., USA  
Ginger Light, Bayer CropScience, USA  
Rogelio Marchetti, DuPont Pioneer, USA  
Renae Robertson, Driscoll’s Strawberry Associates, USA  
Robert Schimerowski, Pannar Seed, Inc., USA  
Rolando Solano, Ball Horticulture Company, Costa Rica  
Mariano Sposaro, Nidera S.A., Argentina  
Jennifer Vaughn, DuPont Pioneer, USA 
Michelle Wood, Bayer CropScience, USA

 
 



Davis Class IV

European Class II

African Class I

Asian Class I

   

Europe Class II

Davis Class IV

Asia Class I 

Africa Class I
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Asia Class I: These participants attended three sessions in Thailand during 
2013.  The first was in April at Kanchanaburi, the second in July in Bangkok 
and a third in November at Khon Kaen. This program is in collaboration with the 
Asian & Pacific Seed Association and East-West Seeds. The Asian Academy  
participants include: 
Nor Azwani Abu Bakar, Malaysian Palm Oil Board, Malaysia 
Thu Bui Viet, Syngenta, Vietnam 
George Jubay, Syngenta, Philippines 
Chanaphong Khamkanya, Chia Tai Co., Ltd., Thailand 
Maria Venus Salutan, East-West Seed Company, Philippines 
Chun-Lin Su, Known-You Seed Co. Ltd., Taiwan 
Chanin Taweekij, Syngenta, Thailand 
Gang Wang, Urumqi Yunong Seed Co. Ltd., China   
Zulkifli Yaakub, Malaysian Palm Oil Board, Malaysia 
Pichet Yamyen, Hortigenetics Research, Thailand 
Ren Yi, National Engineering Research Center for Vegetables, China 
Shuancang Yu, Beijing Vegetable Research Center, Beijing Academy of  
  Agriculture and Forestry Science, China 
Luan Zhaoshui, Degao Vegetable Seed and Seedling Research Institute, China

Africa Class I: The African Plant Breeding Academy began in December in 
Nairobi, Kenya. Class I includes:
Ayodeji Abe, University of Ibadan, Ibadan, Nigeria
Ngozi Eucharia Abu, University of Nigeria, Sukka, Nigeria
Olagorite Adetula, National Horticultural Research Institute/ 
  National Seed Council, Nigeria
Daniel Adewale, Cocoa Research Institute of Nigeria, Nigeria
Michael Teye Barnor, Cocoa Research Institute of Ghana, Ghana
Rogério Chiulele, Faculty of Agronomy and Forestry Engineering, Eduardo  
  Mondlane University, Mozambique
Agyemang Danquah, West Africa Centre for Crop Improvement, Ghana
Bathe Diop, Senegalese Agriculture Research Institute (ISRA)/Agriculture Research  
  Center of Djibelor, Senegal
Million Fikreselassie Erena, Haramaya University, Ethiopia
Yonas Moges Gelaw, Haramaya University, Dire Dawa, Ethiopia
Abdou Razakou Ibrahim Bio Yerima, National Agricultural Research Institute of  
  Niger (INRAN), Niger
Honoré Kam, Institut de l’Environnement et de Recherches Agricoles (INERA), 
  Burkina Faso
Mieso Keweti, Dilla University, Ethiopia
Sunday Makinde, Lagos State University, Ojo Campus, Nigeria
Busiso Mavankeni, Department of Research & Specialist Services, Zimbabwe
Firew Mekbib, Haramaya University, Ethiopia
Desire N’Da Pokou, Centre National de Recherche Agronomique (CNRA), 
  Côte-D’Ivoire (Ivory Coast)
Theophile Ndacyayisenga, Rwanda Agriculture Board, Rwanda
Wonder Nunekpeku, Biotechnology and Nuclear Agriculture Research Institute, Ghana
Godson Nwofia, Michael Okpara University of Agriculture, Umudike, Nigeria
Bunmi Olasanmi, University of Ibadan, Nigeria
John Onditi, Kenya Agricultural Research Institute, Kenya
Yayis Rezene Tedla, Southern Agricultural Research Institute (SARI), Ethiopia



African Plant Breeding Academy and  
African Orphan Crops Consortium
On December 3, 2013 the SBC launched the African Plant Breeding Academy (AfPBA) as part of 
the African Orphan Crops Consortium (AOCC). The AfPBA is a professional development course to 
inform and enable Africa’s top breeders to integrate modern breeding and genomics technologies 
into their crop improvement programs. The program is grounded in statistics, quantitative genetics 
and plant breeding theory and introduces students to the latest statistical models and designs, 
selection theory, objective phenotyping, and integration of genomics into breeding programs. 
Participants meet for 3 two-week sessions over 13 months and participate in lectures, discussions 
and practical exercises in class, laboratory and field settings with world renowned and local 
experts. The opening in Nairobi was attended by ministers of agriculture, health and finance from 
many African and European countries.

The program is organized by the SBC’s directors of education and research, Rale Gjuric and Allen 
Van Deynze. Rita Mumm manages the program and is lead instructor with expertise in selection 
theory and genotype x environment interactions. Her teaching is complemented by experts in 
statistics, Iago Hale; quantitative genetics, Bruce Walsh; plant breeding, Todd Wehner; applications 
of genomics to plant breeding, Allen Van Deynze; and seed systems, Kent Bradford. Logistical 
support is provided by Susan DiTomaso and Kitty Schlosser at UC Davis. The AfPBA is hosted 
in Nairobi by the CGIAR World Agroforestry Center directed by Tony Simons with financial and 
logistical support from Mehmood Hassan and Imelda Ingumba. 

The inaugural class has 23 of Africa’s top breeders from 11 countries across Africa including four 
women. Collectively, the participants in Class I work on 59 crops, indicating the diversity of crops 
of interest in Africa.

The AOCC is the vision of Howard Shapiro, Chief Agricultural Officer for Mars, Incorporated 
and Senior Fellow at UC Davis, and Ibrahim Mayaki, Chief Executive Officer of the New 
Partnership for Africa’s Development (NEPAD) Planning and Coordinating Agency, to improve the 
nutrition, productivity and climatic adaptability of some of Africa’s most important indigenous food 
crops to decrease the malnutrition and stunting that is rife among the continent’s rural children. 
To achieve these goals, AOCC will work with African governments and foundations to develop 
long-term support for plant breeding of crops important to African diets. The AOCC has begun 
by investing in training Africa’s top breeders to integrate modern tools into their plant breeding 
programs. The next objective is to sequence the reference genomes and 100 genotypes for each 
of the 101 African orphan crops. 

Through its partners, the AOCC is developing a state-of-the art laboratory hosted and managed 
by the World Agroforestry Center in Nairobi as well as genotyping through LGC. The laboratory 
is equipped with four IoN Proton sequencers and automation donated by Life Technologies Inc. 
The primary function of the lab will be to re-sequence the 100 lines for each of the 101 plant 
genomes to characterize genetic diversity and identify molecular markers. It will also be used 
for Genotype-by-Sequencing (GBS) to assay variation present in breeding programs. The lab 
is also available for use by any public program in Africa on an at-cost basis. The lab will be 
managed by Ramni Jamnadass, Leader, Tree Diversity, Domestication and Delivery at the World 
Agroforestry Center, who will supervise four personnel to receive, extract, assay and analyze 
samples. 

All data created by the AOCC will be publicly available, stored and managed by the iPlant 
Collaborative supported by the US National Science Foundation. Reference genome data will 
be deposited in GenBank and replicated at BGI and iPlant. Analyzed data will be accessible 
through the Integrated Breeding Platform (IBP). The IBP is being made available to all students 
who receive significant hands-on training through the AfPBA.
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Significant contributions by AOCC partners

BecA/ILRI (Nairobi, Kenya). Laboratory and project support and training of 
breeders; curation of germplasm used by AOCC.

BGI (Shenzhen, China). Sequencing, annotation, assembly and curation of 
101 African orphan crop genomes.

Google (Mountain View, USA). Ultra high-capacity data transfer and 
storage.

iPlant Collaborative (Tucson, USA). Analysis and curation of sequence and 
genotype data.

LGC (Hoddesdon, UK). A high-throughput genotyping service and platform 
for breeders.

Life Technologies (Thermo Fisher Scientific, Carlsbad, USA). Four Proton 
sequencers and 4 Chef Stations and reagents for sequencing 10,000 
African orphan crop lines.

Mars, Incorporated (Maclean, USA). Over $2 million for the African Plant 
Breeding Academy, scholarships for breeding programs and support for 
AOCC lab personnel.

NEPAD (Nairobi, Kenya). Administration and development for the AOCC.

UC Davis (Davis, USA). Delivering the African Plant Breeding Academy 
and lab support.

University of Ghent, Plant Systems Biology (Ghent, Belgium). Annotation 
of genomes and bioinformatic analyses.

World AgroForestry Centre (Nairobi, Kenya). Hosting the AfPBA, 
construction and management of AOCC lab and data.

Poster session at the opening event

Allen Van Deynze providing opening remarks

Allen Van Deynze hosts tour in Nairobi 

Participants at the opening celebration

Purity Njagi and Howard Shapiro at the opening of 
the African Plant Breeding Academy 
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This two and a half day course reached the maximum enrollment of 40. Participants came from Spain, 
Argentina, Turkey, Italy, Brazil, India, Mexico, The Philippines as well as numerous states in the US. Lead 
instructors were Fred Bliss, Tom Francis and Rale Gjuric.  A second course will be offered in 2014. ed
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Modern Tools in Plant Breeding
Breeding Technologies for Improving Global Crop Production 
This one-day program held on April 12, 2013 was supported by Pioneer Hi-Bred and UC Davis. 
Graduate students, including SBC’s Randi Jimenez, organized and hosted the event, providing 
experience in essential management and public speaking skills. Presentations and speakers included: 
Introductory remarks Tabare Abadie, Dupont Pioneer; Genetics and physiology of seed quality, Kent 
Bradford, UC Davis; Precision phenotyping in environmentally controlled facilities, Lisa Newman, 
DuPont Pioneer; Bridging the gap between genomics and breeding: the African Bean Consortium 
(ABC), Paul Gepts, UC Davis; Seeds of Discovery (SeeD): Developing a toolkit to enable the targeted 
broadening of the genetic base of maize and wheat breeding efforts, Peter Wenzl, CIMMYT; 
Agricultural sustainability and the future of plant breeding, Molly Jahn, University of Wisconsin; New 
tools and strategies for increasing rates of genetic gain in staple crops in Africa and South Asia, Gary 
Atlin, Bill and Melinda Gates Foundation. Over 250 participants attended this annual event in person 
or via webinar.

Seed Biology, Production and Quality course offered in February
This unique two and a half day course is designed for professionals in the seed industry, crop 
consultants and growers to update and expand their current knowledge. Participants learned 
fundamental and specialized information on topics including seed development, production, 
harvesting, testing, conditioning, enhancement, storage, pathology and quality assessment. This 
year the class was expanded to include hands-on workshops which were well-received. The 60 
participants came from as far as Thailand, The Netherlands, Japan, Switzerland, Brazil and various 
states in the US. The instructors included Derek Bewley (University of Guelph, Canada), Kent 
Bradford (UC Davis), Lindsey du Toit (Washington State University), Robert Gilbertson (UC Davis), 
Henk Hilhorst (Wageningen University, The Netherlands), Deborah Meyer (California State Seed 
Laboratory), Peter Marks (Aginnovation LLC) and Hiro Nonogaki (Oregon State University, Corvallis). 

Program Management for Plant Breeders course held in September

This course’s objective is to enhance the management skills of professional scientists who are 
leading and directing plant breeding and laboratory programs in modern agricultural research and 
development programs of agribusiness companies and the public sector. Here are a few topics that 
were presented: 

	 Understanding where your plant breeding or research program fits in the overall strategy 
of the organization. Establishing a vision and goal for your program and defining your key 
strategies and capacities.

	 Comprehending the financial aspects of your program. Managing budgets, expenses, 
capital projects and period reporting. Reading and understanding a financial statement and 
managing your resources within the goals of your organization.

	 Leading and managing people towards a common goal. Learning the principles of effective 
hiring, retention, evaluation, promotion, training, mentorship and motivation. Handing difficult 
situations using conflict resolution. Dealing with and embracing change and creating a culture 
of innovation.

	 Creating effective and efficient programs. Understanding the principles of work flow, 
scheduling, safety, and legal compliance. Learning issues surrounding intellectual property 
and contracts, treaties and agreements.



Marker workshop students visiting

Left: Rale Gjuric presenting at the European Seed 
Association conference
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Seed Authentication Markers Workshop

In conjunction with the International Seed Academy and the Centor Group, 
this two-day technical program covered authentication markers for seeds that 
are commercially available or are in the development pipeline. Authentication 
markers include various tagging markers or additives that can be included 
in seed treatments and coatings to enable authentication, identification, 
and quantification of seed characteristics, seed treatments and seedlings. 
Participants came from The Netherlands, Thailand and various states within 
the US. Lead instructors included Johan Van Asbrouck (International Seed 
Academy), Peter Marks (Aginnovation LLC) and Pedro Bello (UC Davis). 

 
Seed Business 101SM

This one week program is designed to expose participants to the five functional 
areas of a seed company (research and development, production, operations, 
sales and marketing and administration). The course content is delivered in a 
very interactive way by creating a virtual seed company and case studies for 
each functional area. The program gives persons new to the seed industry a 
broad understanding of the major aspects of a seed company’s operations and 
cross-departmental knowledge of best practices for profitability. The class is 
taught by widely respected industry executives with additional help of experts 
participating as guest speakers. Starting in 2012 we began offering two 
distinct programs, one focusing on field crops and the other on horticultural 
crops. More than 200 participants have completed this course since 2010. 
The following sessions were offered in 2013:

Field Crops - January, Davis, California 
Field Crops - September, Guelph, Ontario, Canada

Two horticulture sessions and two more field crop sessions will be offered in 2014. 

Image from the marker workshop

Computer lab breakout session

Seed biology workshop participant at the microscope
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OUTREACH & PUBLIC SERVICE
Seed Central/Food Central 
 
Seed Central is an initiative of the Seed Biotechnology Center 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 and to bring science to market faster. Seed Central 
activities are funded via industry memberships and sponsorships. Seed Central is a non-
profit corporation and the SBC serves as its UC Davis liaison. To attend the Forums and 
value-added afternoons, please mark your calendar on the second Thursday of each month 
(during the academic year) and join us. Each Forum typically has 100 students, faculty, 
and industry and development people attending, providing a truly unique and powerful 
networking opportunity. In addition to Forums, three “value-added” afternoons each year 
featured lively brainstorming and science sessions. For a complete list of activities see 
www.seedcentral.org.

2013 Seed Central/Food Central Forum presenters and topics:
 
David Mills, endowed chair, Department of Food Sciences, Defining the microbial terroir of wine 
David Zilberman, Robinson Chair, Department of Agricultural and Resource Economics, UC Berkeley,  
  Agricultural biotechnology: The promise and the prospects
Bart Weimer, professor, School of Veterinary Medicine, UC Davis, Microbial genomics in food  
  and plant interactions 
Matthew Johnston, CEO, HM.Clause, Collaboration: why it is no longer optional for the seed industry
Mary Zischke, CEO, California Leafy Greens, Panel: Water quality & water scarcity 
Dan Flynn, executive director, UC Davis Olive Center, Doing for olives what UC Davis did for wine
Ian Puddephat, senior director, Agro Sciences PepsiCo, Breeding and the blue can 
Natalia B. Neerdaels, global production manager genetics, Driscolls Strawberry Associates Inc. &
Carolyn Slupsky, assistant professor and nutritionist, UC Davis, Breeding new plant varieties for flavor and  
  consumer traits - Sharing industry and university perspectives
Henk Hilhorst, professor, Wageningen University, Systems biology of seed quality 
Jeffrey Ross-Ibarra, associate professor, Plant Science Department, UC Davis, Genomic signals of  
  ancestry and selection in maize breeding 
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Left: Mark Stowers, Peter Matlock, Roger Beachy, Matthew Johnston and Tamiko Gaines at Seed Central

Corporate Affiliates Partnership Program
 
The Seed Central team worked diligently to create the Plant and Seed 
Sciences Partnership Program (PSSPP) which was approved in 2012.   
This program, coordinated by the SBC, is designed to facilitate 
interactions between UC Davis, Seed Central and its members. The 
PSSPP offers three “tiers” of collaboration with a range of benefits. A 
special thanks goes to PIPRA’s Dr. Cecilia Chi-Ham, part of the Seed 
Central team, for leading the effort. The SBC was the first to use this 
vehicle to enhance industry collaborations. For detailed information, 
go to www.seedcentral.org.
 
Collaborative Research (CoRe) Laboratory

Discussions continued with campus leaders, companies and faculty 
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, and contain space for start-up ventures. In addition, meeting 
and educational spaces for symposia and courses are also being 
explored. In 2013 the Seed Central team worked with campus’ 
Design and Construction Management unit to have plans drawn. It is 
proposed that the building be co-located with the Plant Reproductive 
Biology building where the SBC is housed. Additional development 
will continue to be explored in 2014. See www.seedcentral.org for 
more information.
 
Student Programs

Seed Central offers a number of activities that give students an 
opportunity to become engaged with the seed industry.  They can 
attend networking events, job shadow industry professionals and 
attend monthly field trips (“Picnics”).  In 2013 we offered the first 
workshop (“Gateways”) led by industry professional Gerry Corbett 
(Redphlag) titled “How to give your elevator speech.” Two additional 
workshops are planned for 2014.
 
An Endowment for the Future

The Seed Biotechnology Center has established a thriving partnership with 
the seed industry, enabling it to become a vibrant part of the university and 
a critical resource for the advancement of seed science. However, state 
funding does not guarantee a faculty position dedicated to seed science nor 
a director for the Seed Biotechnology Center. 

An Endowed Chair in Seed Science would create a new position for a faculty 
member at UC Davis who would be focused on seed biology and technology 
and would serve as the director of the Seed Biotechnology Center. An 
endowment will ensure that the seed industry’s needs for academic research, 
education and public service can continue to be met in perpetuity. For more 
information or to contribute to this goal, contact scditomaso@ucdavis.edu.

Students visit at Seed Central

Networking at Seed Central

Kent Bradford teaching in the Seed Biology course

More networking at Seed Central



Right: Donna Van Dolah 
collects tomatoes from field 
trials
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Recruiting the Next Generation of Plant Scientists
Once again in 2013, the SBC partnered with the Student Farm Program managed by 
Raoul Adamchak and the Children’s Garden program managed by Carol Hillhouse at  
UC Davis. Fifty pepper varieties representing a diversity of breeding germplasm and 
some fun types such as Bhut Jolokia or ghost pepper (one of the hottest in the world) and 
also the landrace, Criollos de Morelos, whose genome was sequenced and is a source 
of resistance to late blight (see research), were grown in the Student Farm and were the 
basis of several educational modules to teach K-6 children the importance of diversity in 
crop development. Each student got to take pepper plants home to grow and observe. 
The garden also provided educational modules on crossing and genetics for graduate and 
undergraduate classes. 

Other activities included a chili cook-off and salsa competitions. Educational materials 
about crop breeding were distributed to customers of the student-run food services and 
community garden. In the last three years, over 2,000 students have gained hands-on 
experience in pepper breeding through this program. Education graduate student Ildi 
Carlisle Cummins and undergraduate Nidhi Solanki developed much of the curriculum for 
the program.

 
Visitors
Each year the SBC hosts numerous visitors.  Many are from the global seed industry while 
others are from universities, government agencies and non-governmental organizations.  In 
2013, again we met with very diverse groups.  To get an idea of the diverse groups we 
met with in 2013, the following list highlights a few examples:

• Hosted a group from China coordinated by the Bureau of Seed Management with               
the Ministry of Agriculture

• Presented to a US Agricultural and Trade group that included delegates from 22 
countries

• Visited with a delegation of Indonesian genomics and breeding scientists
• Hosted a group from Kazakhstan to discuss biotechnology regulations
• Spoke to the Sacramento Environmental Commission about biotechnology
• Talked to Woolman Semester School students about biotechnology and sustainability
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Board and Committee Service
African Orphan Crops Consortium 
Steering Committee - Allen Van Deynze

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 
Management Skills Committee – Susan DiTomaso 
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 & Youth Committee - Susan DiTomaso 
Plant Breeders & Biotechnology Committee - Allen Van Deynze 
Vegetable and Flower Seed Committee - Kent Bradford, Allen Van Deynze 
 
Genome 
Journal Associate Editor - Allen Van Deynze

International Seed Testing Association 
Advanced Technologies Committee - Kent Bradford

National Association of Plant Breeders 
Eucarpia liaison - Rale Gjuric

Plant Breeding Coordinating Committee 
Past chair - Allen Van Deynze

SBC Advisory Council

The center would like to recognize and thank our Council for their 
valuable support, insights and advice provided on behalf of the seed 
industry. Phil Ashcraft, Rick Falconer, Paul Frey, George Gough, 
Gary Hudson, Francois Korn, Betsy Peterson, Chip Sundstrom, Mary 
Wadsworth and Chris Zanobini.
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Carrots
Applying new tools for carrot breeding  
SBC’s Allen Van Deynze 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 2013, analyses of 192 diverse carrot lines from around the 
world genotyped with 4,000 SNPs reveals that domesticated carrots from the East and West have a 
common ancestor in Asian carrot and that there does not seem to be a genetic bottleneck between 
wild and domesticated carrots based on the same level of diversity among and within these groups 
(Iorizzo et al., 2013). The consortium has expanded to also include Carosem, Monsanto and Sumika 
to sequence the carrot genome, taking advantage of the partnership between UC Davis and BGI. The 
genome sequence was completed in 2013 by integrating information from BAC-ends, anchoring to 
high density genetic maps and annotating the genes present. Several projects are already leveraging 
this resource. The quality of the genome is one of the best to date. It will be published in 2015.

Cotton
Development of a haploid induction system for cotton 
In collaboration with David Tricoli (UC Davis) and David Stelly (Texas A&M), the SBC is translating 
research developed in Arabidopsis in the Simon Chan lab to cotton. Chan identified a specific 
chromosomal protein (CenH3) that can be modified to simplify the development of haploid plants. To 
continue the work from 2012, the orthologous gene from cotton was isolated, modified and transformed 
into cotton at the Ralph M. Parsons Foundation Plant Transformation Facility (UC Davis). Transgenic 
plants were created in 2013 and are being evaluated for capacity to induce haploids. Furthermore, a 
more efficient transformation protocol for cotton is being developed. This work was funded by  
Cotton Incorporated.

Anchoring and characterizing variation in the cotton genome 
In an effort to fully leverage cotton genomics for plant breeding, the SBC coordinated partnerships 
with David Stelly (Texas A & M) and BGI.  The genomes of 11 G. hirsutum lines (Upland) and one G. 
barbadense (Pima) line were sequenced to define DNA diversity in breeding materials. Unlike the limited 
diversity found in the genome (as revealed in transcriptomes), a wealth of DNA changes was detected in 
the non-coding regions. Led by Amanda Hulse (in Stelly’s group) and Hamid Ashrafi (UC Davis), a DNA 
Illumina array containing 70,000 markers was created and made available for breeders to analyze 
their germplasm. This collaboration included public and private institutions from Australia, India, France 
and United States.  This work was funded by Cotton Incorporated. 

Lettuce
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 in collaboration with the Michelmore lab previously 
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 and characterized by 
PhD student Fei-Yian Yoong. Postdoctoral scholar Heqiang Huo and visiting scientist Shouhui Wei 
discovered that a gene previously known to be involved in regulating seed dormancy (termed DELAY 
OF GERMINATION 1 or DOG1) is also involved in regulating seed thermoinhibition. This research 
has been supported by the National Science Foundation, USDA-National Institute of Food and 
Agriculture, and the Chinese Academy of Agricultural Sciences.
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Effects of maternal environment during seed development on lettuce seed 
thermoinhibition 
As noted above, cultivated lettuce seeds generally lack the ability to 
germinate at warm temperatures. However, the upper temperature limit 
for germination is sensitive to the environment in which the seeds were 
produced: seeds matured at warm temperatures can germinate at higher 
temperatures than seeds matured at lower temperatures. PhD student Mohan 
Niroula in the Bradford lab is seeking to identify the genetic mechanisms 
responsible for this environmental plasticity with the goal of making seed 
performance more consistent and less dependent upon the location of 
seed production. By producing seeds of a genetic mapping population 
in a number of different environments, he has been able to identify a QTL 
associated with this environmental effect on seed germination capacity at 
high temperature. This work is supported by the Western Regional Seed 
Physiology Research Group, a consortium of seed and seed technology 
companies (Ball Horticultural, Bejo Zaden, East-West Seeds, Enza Zaden, 
Germain’s Technology Group, HM.Clause, INCOTEC, Monsanto Vegetable 
Seeds, Nunhems USA, Rijk Zwaan, Sakata Seed America, Seed Dynamics 
and Syngenta).

Identification of mutations affecting lettuce seed thermoinhibition by 
genomic sequencing 
With support from Rijk Zwaan, postdoc Heqiang Huo and visiting scientist 
Shouhui Wei of the Bradford lab collaborated with the Luca Comai lab in 
the UC Davis Genome Center to test a new strategy to identify mutations 
affecting seed germination. Rijk Zwaan scientists induced mutations in 
lettuce and selected lines that resulted in germination at higher temperatures. 
Using a method called bulked segregant analysis (BSA), a segregating 
population of seedlings was separated into groups that either did or did 
not germinate at high temperature. Total genomic DNA from the selected 
pools was sequenced, and comparisons of differences in the sequences 
enabled the identification of the mutated gene that affected germination. This 
project demonstrated that this BSA by sequencing approach was feasible for 
identifying specific mutations even in a large genome such as lettuce (2.7 
billion base pairs). 

Pepper
Defining the genetic basis of Phytophthora capsici resistance 
In an effort to define the inheritance and combine genetic factors controlling 
resistance to Phytophthora capsici in pepper, the SBC is leveraging 
technology developed to screen 31,000 genes simultaneously (Hill et al., 
2013). A high-density genetic map was generated from 63 RILs derived 
from Criollos de Morelos (CM334) and Early Jalapeno. The population has 
been screened with 20 isolates of P. capsici from Mexico, US and Peru. 
Virulence of isolates was not correlated with species or region of origin. 
Dense genetic maps have revealed high quality candidate genes in major 
QTL for resistance. This research has been utilized 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 and the 
Department of Plant Sciences, UC Davis.
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Determining the basis of haploid induction 
Doubled-haploid plants provide simpler genetics and can significantly enhance breeding programs. 
They are pure breeding and can be produced in a single generation using various methodologies, 
including culture of pollen grains (microspores). In pepper, only certain lineages are amenable to 
this technology. The SBC partnered with Rijk Zwaan to study the genetic bases of embryogenesis 
and regeneration of plants from microspores in pepper. The SBC is currently screening a large RIL 
population to correlate genotype with phenotypes, with the goal of identifying genes regulating 
embryogenesis and regeneration that may confer genotype specificity to anther culture in pepper.

Sequencing the pepper genome 
In 2013, the SBC continued its collaboration with Doil Choi, Seoul National University. The pepper 
genome was assembled and annotated, providing insight into the regulation of capsaicin production 
in pepper and genomic comparisons with tomato for disease resistance and fruit ripening. This 
work was co-funded by a consortium with Seoul National University, Enza Zaden, HortiGenetics 
Research, Monsanto, Nunhems, Rijk Zwaan, Syngenta, Sakata Seed America, Semillas Fito and 
Takii.

Engineering tolerance to drought in pepper 
The SBC is partnering with Eduardo Blumwald (UC Davis) to extend to peppers a technology proven 
to confer drought tolerance in peanut, rice and tobacco (Reguera et al. 2012).  Expressing a gene 
that results in the production of the plant hormone cytokinin in response to stress has protected yield 
under water stress in several crops. The SBC created the transgenic plants and is in the process 
of evaluating efficacy of this gene in pepper.  This research is supported by a fellowship to Jaser 
Aljaser by the Kuwait government.

Spinach
Sequencing of the spinach genome 
Spinach production in California has increased steadily with the introduction of fresh market 
clipped products in the 1990s. This has also been accompanied by an increase in incidence 
of disease, including Pernospora farinose (downy mildew), Fusarium wilt and Verticillium wilt. 
To develop molecular tools to address the challenges in controlling these pathogens, the SBC is 
taking advantage of the UC Davis Corporate Affiliates Partnership Program (see page 11) with 
a consortium of Seed Central members and BGI to sequence the genome of spinach. Consortium 
members include Rijk Zwaan, Pop Vriend, Syngenta, Enza Zaden, Nunhems, Sakata Seed America 
and Takii. In 2013, the SBC completed assembly of the spinach genome for the variety Viroflay. 
We are in the process of annotating and mapping the genome to genetic maps.

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 Bradford lab has been testing the capabilities of an instrument, the Astec 
Q2 (www.astecglobal.com), that can measure the respiratory patterns of individual seeds during 
germination. Pedro Bello has developed new ways to analyze this data that make the results more 
readily understandable and amenable to mathematical modeling analyses that are commonly 
applied to seed germination data. This would enable Q2 data to substitute for labor-intensive 
determinations of germination time courses to assay for seed vigor, aging and other applications. 
This research is supported by a consortium of seed and seed technology companies (Bejo Zaden, 
Callas International, Germain’s Technology Group, Hoopman Equipment, INCOTEC, Monsanto, 
Rhino Research, Rijk Zwaan, and SESvanderHave).

Metabolomics of seed germination 
With support from the American Seed Research Foundation, the Bradford lab is working with 
Oliver Fiehn of the West Coast Metabolomics Center at UC Davis to analyze changes in the small 
metabolites that accompany germination. PhD student Dominique Ardura has sampled lettuce seeds 
at various times after imbibition and quantified several hundred metabolites. In addition, seeds were 
selected based on their respiratory patterns as revealed by the Q2 instrument (see above). This will 
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enable direct comparisons between the respiration (oxygen consumption) rates of 
seeds and the respiratory pathways that are utilized in the early stages of seed 
activation following imbibition. 

Stratification requirement for seed dormancy alleviation of a wetland weed 
Many weed seeds require a period of moist chilling in order to alleviate 
dormancy. Among these is Echinochloa orizicola, a common weed in rice fields 
in California. Kent Bradford worked with PhD student Louis Boddy and Plant 
Science Department colleague Albert Fischer to analyze the responses of seeds 
of E. orizicola to chilling. The hydrothermal time model was applied to quantify 
changes in germination rates and dormancy in response to chilling treatments. 
The results indicated that manipulation of field conditions to promote dormancy 
alleviation of E. oryzicola seeds might contribute to seed bank depletion by 
promoting germination and enabling post-emergence seedling weed control. 

Seed Systems project develops novel seed drying and storage strategies for 
humid regions 
Kent Bradford and collaborators in Thailand, Bangladesh, Nepal, India and 
Kenya are conducting a 3-year project to improve and disseminate a novel 
method for seed drying using desiccant “drying beads.” The project, supported 
by $1 million from the US Agency for International Development (USAID) and 
the Horticulture Innovation Laboratory based at UC Davis, is demonstrating how 
the drying beads can be used to dry seeds to safe storage moisture contents 
even in rainy and high humidity climates. Drying and storage in hermetic 
containers also protect the seeds from damage due to molds, insects and 
rodents. The drying bead technology is scalable from individual farmers and 
local seed cooperatives to large industrial seed drying and storage facilities. 
The project has also developed simple methods for determining seed moisture 
contents and is promoting a “dry chain” concept for drying, packaging, transport 
and storage of seeds and dried commodities. For more information, see www.
dryingbeads.org.

 
The SBC Research Team
Kent Bradford, Allen Van Deynze, Kevin Stoffel, Theresa Hill, Hamid Ashrafi, 
Jareerat Chunthawodtiporn, William “Zeb” Rehrig, Randi Jimenez, Eric Hoeft, 
Khalis Afnan Abdul Rahman, Rudy Lukman, Peetambar Dahal, Pedro Bello, Alfred 
Huo, Fei-Yian Yoong, Mohan Niroula, Shuangshuang Liu, Dominique Ardura, 
Lingqi Kong, Yajing Guan, Vilmos Soos, Shouhui Wei and Wilasinee Ramnut.
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Meet the Research Team
We often don’t give enough recognition to those who contribute to our success. Over the years there have 
been key individuals who have made the SBC into a dynamic laboratory constantly training new personnel 
and conducting research of value to the seed industry. The SBC is indebted to their dedication.
 

Khalis Afnan Abdul Rahman
Khalis has been a research assistant at the SBC for 3 years. He joined the lab to carry out a 
large project on deciphering the genes regulating regeneration in anther culture of pepper. 
Khalis is one of the rare individuals with “Golden Hands” when it comes to tissue culture who 
has the ability to make experiments work consistently and repeatedly. He has also worked on 
key molecular biology projects and is not scared to help in the field. Khalis has also trained 
several interns and presents for classes. He is an integral part of the SBC. 

Hamid Ashrafi
Hamid came to the SBC in 2008, having recently graduated with a PhD in plant breeding 
from Pennsylvania State University and trained in molecular genetics with a strong interest in 
bioinformatics. With a steep learning curve on developing methods to apply data from novel 
genotyping microarrays to lettuce and pepper molecular genetics, Hamid became very proficient 
at analysis of large datasets related to plant breeding. Hamid handles the majority of large-scale 
bioinformatics analyses at the SBC and also for collaborating faculty, from simple genetic mapping 
to marker discovery and now de novo assembly and annotation of genomes. Hamid is consistently 
training interns and students in the lab in support of diverse projects from tomatoes to cotton. He 

also leads key publications, supports grants, and has strong ties to the industry on the many collaborative projects at 
the SBC. 

Pedro Bello
Pedro joined the Bradford lab in 2007, coming from Brazil with an Agricultural Engineer degree 
and an interest in pursuing further training in computer programming. Fortunately, he became 
interested in seed biology and has become an expert in a number of advanced technologies for 
analyzing and detecting seed properties. He has focused on working with the Q2 instrument for 
single-seed respiration measurements and has developed new approaches to analyzing data 
from it that are unlocking its potential for quantifying seed vigor. He is a wizard at developing 
data analysis programs that are facilitating diverse aspects of our research.

Peetambar Dahal
Peetambar came from Nepal in 1987 with a BSc from the University of Udaipur in India 
and received his MSc and PhD degrees at UC Davis with Kent Bradford. He has worked 
as a Staff Research Associate and lab manager with the Bradford lab since 1993 and 
has supported many projects for the SBC since its founding in 1999. He has worked on 
diverse aspects of seed quality, including contributions to the development of population-
based threshold models that are increasingly being used to analyze seed dormancy and 
quality. He has conducted work on seed priming and on molecular aspects of germination 
and dormancy, including leading a project that identified mutations in a key gene regulating 

lettuce seed germination. Most recently, he has served as program manager for a large international project 
on seed drying and preservation funded by the US Agency for International Development through the UC 
Davis-based Horticulture Innovation Laboratory.
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Theresa Hill
Theresa joined the SBC in 2008 as the lead scientist on our pepper 
microarray project for marker discovery and genetic mapping. Theresa 
has a PhD from Yale with postdoctoral experiences focusing on functional 
genomics in plant growth and development. She is the lead project scientist 
in the lab, and like Kevin Stoffel, wears many hats. Theresa is leading 
a project on haploid production in pepper and her ideas often lead to 
new projects and grants. She ensures that daily lab, greenhouse and field 
experiments run smoothly. Theresa has trained many graduate students and 

interns in genetics and bioinformatics, enticing them to pursue careers in agriculture. 

Alfred Huo
Alfred (Heqiang) joined the Bradford lab in 2008 after receiving his PhD 
from the University of Georgia, where he worked on the genetic basis of 
apomixis. He has led efforts to identify genes associated with important 
seed traits such as the ability to germinate at high temperature. Following 
up on genetic work by PhD student Jason Argyris, Alfred cloned a gene 
involved in the biosynthesis of abscisic acid (ABA) and used transgenic and 
molecular methods to demonstrate that it was essential for the inhibition 
of lettuce seed germination by high temperature. He has subsequently 

pursued characterization of other genes involved in regulating seed germination, dormancy 
and flowering. He has trained many undergraduate interns and serves as a key technical 
resource and advisor for graduate students while sharing laboratory management duties with 
Peetambar Dahal. 

Kevin Stoffel
Kevin was the first SBC lab employee in the summer of 2002. He 
opened the new lab at the Plant Reproductive Biology building with Allen 
Van Deynze and Kent Bradford and helped establish the high quality of 
research and level of integrity demanded in the lab today. With a BSc 
in Genetics from UC Davis (and the only employee at the time), Kevin 
handled managing and setting up the lab and completed projects on 
developing methodologies in DNA extraction, sequencing, genotyping, 
greenhouse assays and field trials. In 2011, he completed his MSc in Plant 
Biology while working in the lab focusing on developing and applying 

microarray technology for lettuce genotyping. Today, Kevin manages the lab with 10-12 
students, postdocs and interns. He is a natural teacher and has trained many interns, students 
and visiting scientists. Kevin is adept at introducing and developing technologies for plant 
breeding.
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Kitty Schlosser is a program representative at the SBC and is the 
course coordinator for the African Plant Breeding Academy (AfPBA). 
Kitty joined the SBC in June of 2013. She earned a BS degree in 
Plant Sciences from Chico State and has worked at UC Davis for 
25 years in a variety of administrative positions. At the SBC she 
is responsible for working with the students and instructors and 
coordinating many other logistics for the AfPBA. In addition, Kitty 
helps on numerous projects and always seems to get us out of a 
pinch.



Row one (left to right) Sally Mohr and Kitty Schlosser
Row two Allen Van Deynze

Row three (left to right) Rale Gjuric and Kent Bradford
Row four (left to right) Donna Van Dolah and Sue DiTomaso

Row five Joy Patterson
Photos by: Axiom
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22Message from the  
Plant Breeding Center Director

Climate variability, population growth, 
depleted groundwater, salinizing 
soil, emerging pests and diseases 

– it seems that the list of challenging issues 
facing the world grows daily. 

The UC Davis Plant Breeding Center 
(PBC) was developed to help address 
these and other problems through plant 

improvement. Leveraging historical and 
current strengths in plant breeding, molecular 
genetics, biotechnology, and genomics, 
the Plant Breeding Center will be the world 
leader in developing the next generation of 
plant breeders, in releasing new germplasm 
and cultivars useful for California and 
beyond, and in conceptualizing, testing, and 
implementing plant improvement programs of 
the future.

The scope of information new plant 
breeders need to know is substantial. 
In addition to selection theory, cultivar 

development methodology, statistics, and 
Mendelian and quantitative genetics, today’s 
students need to understand marker-assisted 
selection, transgenic modification, and 
other genomics technologies. They need to 
be versed in computer programming and 
bioinformatics, business administration and 

management, and intellectual property rights 
and international regulations. The list could go 
on and on. 

Consequently, the Plant Breeding Center 
is working to develop a graduate 
curriculum that provides the necessary 

background information to be a plant 
breeder, that stimulates students to synthesize 
disparate disciplines into an integrated crop 
improvement program, and that most of 
all, provides a strong framework to support 
continual education in the future, both on the 
job and through structured coursework. 

A key element of our curriculum will be 
the involvement of the seed industry 
to provide students with internships 

that help them gain field experience, learn 
how to manage large amounts of data, 
or understand how and when to integrate 
genomics technologies into a breeding 
program. Tying the graduate curriculum both 
to strengthened undergraduate programs and 
to continuing education programs such as the 
Plant Breeding Academy will give UC Davis 
a broad spectrum program to ensure that 
industry, government, and public sectors have 
the breeding talent needed for the future, not 
only for the US, but for the world. 
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Charlie Brummer, 
director 

Plant Breeding Center

Above: Plant Breeding Academy students participating in Academy activities 
Left: Naoki Yaya, Sakata Seed America and graduate of PBA Class III leads field tour for PBA IV participants

The education program dovetails with 
research programs, and well-rounded 
graduates need to be exposed to 

functioning field-based plant breeding 
programs. Publicly funded plant breeding 
programs need to develop germplasm and 
cultivars of value to California agriculture, 
horticulture, and forestry, and to ensure 
that new releases are commercialized 
successfully. One of the strengths of UC 
Davis is the diversity of crops on which 
we work, and the PBC is committed to 
strengthening the breeding programs at 
Davis. We expect to fill the strawberry 
breeding faculty position in the coming 
year, and look forward to additional hires 
in plant breeding over the next several 
years. 

Public breeders do not need to 
compete directly with the private 
sector, but the UC Davis breeding 

programs can focus on the many crops 
do not have significant investment from 
industry, target niche markets not filled 
by commercial interests, and develop 
useful germplasm containing novel 
trait combinations that are needed by 
industry. Forging close ties with industry 
and commodity groups and with other 
stakeholders is an important facet of the 
PBC, ensuring that our research outputs 
are ones that people want and that they 
have a path to market once developed.

A great advantage of public plant 
breeding programs is the flexibility  
to investigate new and potentially 

valuable research areas, but ones which 

may not have immediate economic impact. 
The PBC will promote the development and 
testing of new plant breeding technologies, 
from genotyping to biotechnology to high-
throughput phenotyping, and will attempt 
to target research across this spectrum on 
actual plant cultivar development programs. 

P lant breeding is one of several major 
means to confront the challenges 
facing the world. Breeding in isolation, 

apart from the cropping system or specific 
context into which the improved plants will 
be placed, may not solve problems as 
expected. Consequently, as PBC director, 
I expect to reach out to other groups, 
on campus and beyond, to consider how 
we can breed plants that complement 
improved management techniques, that 
fit constructively into advanced cropping 
systems, and that positively impact our 
agricultural, horticultural, and forest 
environment. 

I am delighted to be at UC Davis and 
honored to be selected as the founding 
director of the PBC. I look forward to 

working with the Seed Biotechnology 
Center, the seed industry, commodity 
groups, and numerous other groups to 
ensure we have well educated breeders, 
develop new products, and create new 
ways to make better crops faster. It’s an 
exciting time to be a plant breeder, and 
even more, to be a plant breeder at UCD. 
I welcome feedback from anyone regarding 
the direction and focus of the PBC.
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