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Kent J. Bradford, director

accomplished 
by this partner-
ship in the past 
15 years, we 
must also think 
about how to 
sustain it for the 
future. 

I t is with great 
humility and 
appreciation 

that I recognize 
the leadership 
of HM.Clause 
in inaugurating 
a campaign to create the Kent J. Bradford                   
Endowed Chair in Seed Science at UC Davis 
(see page 16). I am incredibly honored by 
their wish to name this endowment for me, but 
even more thrilled by the prospect that it will 
enable the recruitment of a faculty member to 
continue to work in seed science and serve 
as director of the SBC in the future. While my 
own retirement is not imminent, it is nonetheless 
within sight after 33 years of service. I plan 
to celebrate the 20th anniversary of the SBC, 
and wish that it will be well situated by that 
time to continue indefinitely thereafter. This is 
the key value of the endowed chair: it provides 
a mechanism to recruit outstanding faculty and 
to support their activities in maintaining and 
extending the valuable partnerships that the 
SBC represents. Building on HM.Clause’s initial 
commitment of $500,000, to reach the goal 
of $2,500,000 for the endowment would be a 
significant step toward assuring the sustainabil-
ity of the SBC. 

This report documents some of the history 
of the SBC, our recent contributions and 
visions for the future. We hope that seeing 

where we have come together will inspire us all 
to even greater achievements in the future. 

Developing new varieties and producing 
seed of them for sale are long-term prop-
ositions. While new methods are short-

ening the time required for breeding, it is still 
often a 5 to 10 year process. Similarly, once 
a variety is ready for release, seed produc-
tion can also take several years to propagate 
parental lines, make seed from them, and then 
grow those to produce sufficient quantities of 
hybrid or commercial seed. Thus, seed compa-
nies are known to take the long view and make 
investments that will pay off years in the future. 

Universities also take a long view on their 
investments in human resources. When 
we hire a faculty member, we fully intend 

that she/he will develop a full career of 30 or 
more years with the institution. We also make 
long-term commitments to research programs, 
and it is evident that educating young people is 
primarily an investment in the future. 

When universities and seed compa-
nies form partnerships, as is the 
basis of the Seed Biotechnology 

Center (SBC) and more recently Seed Central, 
we should therefore assume that the sustain-
ability and longevity of that relationship is of 
critical importance. 2014 was the 15th year 
since the establishment of the SBC, and we 
believe that this report documents the value that 
it has brought to both the university and the cli-
entele it serves. As we highlighted last year, a 
new UC Davis Plant Breeding Center has been 
established with Charlie Brummer as director. 
Allen Van Deynze has recently been named as 
Associate Director while also continuing as Di-
rector of Research for the SBC. This will enable 
close coordination between the two centers 
while allowing each to continue to develop and 
address their respective objectives. We con-
tinue to expand our educational programs to 
enable professionals to keep up with the latest 
advances in their fields. Our service activities 
grow as awareness of the unique synergistic 
community supporting genetics, breeding and 
seed science in this area become more widely 
known. While we are proud of what has been 
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1999

2001

2003

2005

2009

2011

2013

2000

2002

2004

2006

2007

2008

2010

2012

2014

SBC founded and receives support from the UC Davis CA&ES 
SBC partners with CA Crop Improvement & CA Seed Associations 
Kent Bradford and Sue DiTomaso named Director and Program Rep
Building campaign and SBC web site launched
SBC Advisory Council outlines strategic vision and guidance

Planning begins for new building to house SBC 
SBC spearheads planning and funding of Ralph M. Parsons  
   Foundation Plant Transformation Facility  
Seed Advisory Board approves operating funds for SBC
First courses offered 
 Compositae Genome Project begins
Construction begins on new building
Ralph M. Parsons Foundation Plant Transformation Facility opens
SBC publishes “Biotechnology Provides New Tools for Plant Breeding”� 
Seed Biology, Production and Quality course first offered
Advisory Council and building campaign continue to grow

Biotechnology Specialist Allen Van Deynze joins SBC
SBC begins economic study of the California seed industry
SBC leads effort to develop web-based crop isolation mapping
$1.4 million raised by SBC for building campaign
SBC & UC Agricultural Issues Center co-sponsor biotech. workshop

SBC establishes offices and labs in newly completed building (PRB)
Two new courses offered & web-based crop isolation training launched 
 Dedication Ceremony & Plant Science facilities Open House held
SBC designs workshop organized by Michigan State Univ. & USDA-FAS
Increasing development of cotton, tomato, and rice research programs
SBC plays key role in organizing Intl. Ministerial Conference & Expo
SBC helps launch Public Intellectual Property Resource for Ag (PIPRA)  
Breeding with Molecular Markers course first offered
SBC becomes part of newly consolidated UCD Dept. of Plant Sciences 
Genetic & molecular research in tomato, lettuce, and cotton grow

Plant Breeding Academy plans underway
SBC supports establishment of the Specialty Crops Regulatory Initiative
Compositae Genome Project renewed
SBC, UC researchers & farm advisors publish biotech. extension bulletins 
SBC coordinates and hosts alfalfa co-existence meeting

Plant Breeding Academy established w/15 students from 3 countries 
Seed Production course offered twice in China 
Allen Van Deynze represents UCD on USDA Plant Breeding  
   Coordinating Committee; Kent Bradford appointed to 3-year term  
   on Plant Variety Protection Advisory Board

SBC & Plant Sciences host Translational Seed Biology Intl. Symposium
Research on respiration of seeds using Q2 technology begins
Cotton, tomato, lettuce, alfalfa & pepper research programs thrive      
Peer-reviewed book and journal articles continue to be published 
SBC supports ASTA Future Seed Executives Program w/Sakata Seed
SBC provides scientific voice for USDA, Publ. Research and Regulation  
   Initiative & Specialty Crops Regulatory Assistance & Coexistence meetings
SBC instrumental in bringing Chile-California Partnership to fruition 
Chilean president Bachelet & CA governor Schwarzenegger visit UCD
 PBA Class II begins with 23 professionals from 10 different countries  
SBC & American Seed Trade Assoc. convene a seed research forum 
SBC leads research on respiration of seeds using Q2 technology  
“100 Years of Breeding“ published; UCD Plant Breeding Program
Delphi study on plant breeding curriculum begins
$6.4 million raised to date for carrot, potato, tomato & other research 
PBA Class II in session & new academies being developed
UC Research Partners program begins; New economic study begins
SBC celebrates 10th Anniversary and hosts symposium
First European Plant Breeding Academy offered
Launch of Seed Central, an initiative of SeedQuest and SBC 
Director of Education Rale Gjuric joins SBC team
Seed Business 101 first offered; Biotechnology for Sustainability Initiative
Solanaceae Coordinated Ag Project and SBC coordinate workshop

SBC organizes co-existence conference held in Washington, D.C.
Ag leaders and SBC team met for Facilitated Stakeholder Meeting
Asian Plant Breeding Academy first offered
Horticultural Cooperative Research Support Program-sponsored 
   seed drying research project begins

Seed Central’s Corporate Affiliates Partnership Program established
SBC plays active role in California’s Proposition 37 
Campus leaders, companies, and faculty discuss need for  
   Collaborative Research (CoRe) Laboratory 
SBC’s many educational & research programs continue to grow strong
African Orphan Crops Consortia/African Plant Breeding Academy
Program Management for Plant Breeders course first offered
Pepper Plant Breeding Outreach program reaches 100s of young people
Technical program Seed Authentication Workshop offered
Bradford et al. publish “Seeds: Physiology of Dev, Germination & Dormancy“

SBC hosts Seed Central’s Vegetable Research and Development Forum
Seed Analytics 2020 workshop offered
Four Plant Breeding Academies ongoing, including start of UCD Class V 
Kent J. Bradford Endowment planning begins; SBC helps to launch the 
Plant Breeding Center; Cumulative income reaches close to $25 million
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Davis Class IV  (shown jointly with Asia Class I)                     

Europe Class III

EDUCATION
 
Plant Breeding AcademySM 
 
The UC Davis Plant Breeding Academy (PBA) is a postgraduate program that teaches the fundamen-
tals 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, par-
ticipants will have spent over 300 hours in classes, workshops and the field, training to become profes-
sional plant breeders. To date, the Academy has or is training a total of 171 plant breeders. 
 
Highlights in 2014

Europe Class III completed sessions in Angers, France; Gatersleben, Germany; and Enkhuizen, The 
Netherlands. 
Europe Class III course participants include:
• Amine Abbadi, NPZ, Germany 
• Justus Boehm, Kartoffelzucht Boehm, Germany 
• Estelle Bonleu, Dupont Pioneer, France 
• Jordi Caujapé, Semillas Fitó S.A., Spain 
• Jagdeep Singh Cheema, Doctor Seeds, India 
• Jan de Groot, Dialsoft Beheer B.V., Netherlands 
• Miklós Fazekas, Alfaseed, Hungary 
• Ersel Göroglu, Semillas Fitó, Turkey 
• Hanna Haikka, Boreal Plant Breeding Ltd., Finland 
• Jure Kolaric, Saatzucht Gleisdorf GmbH, Austria 
• Erkan Konuk, May Agro Seed, Turkey 
• Anders Soendergaard Larsen, DLF-Trifolium, Denmark 
• Bert Lataire, Bayer CropScience NV, Belgium 
• Volker Marwede, NPZ, Germany 
• Malgorzata Niewinska, Danko Hodowla Roslin Sp. z o.o., Poland 
• Alexis Oger, Syngenta, France 
• Franziska  Roth, Bayer CropScience, Germany 
• Simone Sendke, Monsanto, Germany 
• Alexander Strube, Saaten-Union Recherche S.A.S., France 
 
Davis Class IV students met at UC Davis in February and again in June for the final session and 
graduation. The June graduation was a joint week with the Asian Plant Breeding academy.  
Davis Class IV course participants included: 
• 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
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Africa Class I

Asia Class I                     

Davis Class V

Davis Class V began at UC Davis in September. 
Davis V course participants include: 
• Marta Baptista, Driscoll’s Strawberry Associates, USA 
• Ray Cowley, DuPont Pioneer, Australia   
• Ryan Eadry, Halls Plant Farm, USA 
• Pieter (PJ) Fourie, Hygrotech, South Africa 
• Ezequiel Gallegos, Nunhems, Mexico 
• Evan Gillis, DL Seeds, Canada 
• Lluvia Gutierrez, Driscoll’s Strawberry Associates, USA  
• Marilyn Hinlo, East-West Seed Co., Phillipines 
• Sean Keyworth, HM.Clause, USA 
• Jace Knight, Dixon Seed, Inc., USA 
• John Larse, Larse Farms, Inc., USA 
• Jeff Mansiere, Bayer, Canada 
• Curtis Van Laecke, Horizon Seeds Canada, Inc., Canada 
• Eric Willard, RJ Reynolds Tobacco Co., USA 
• Josh Williamson, Nuhems/Bayer, USA 
    
Asia Class I students completed their fifth week in Los Baños, Philippines in March and the final week was 
held in Davis, California, USA in June. The June graduation was a joint week with the domestic Plant Breeding 
academy. This program is in collaboration with the Asian & Pacific Seed Association and East-West Seeds. 
Asia Class I participants included: 
• 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, East-West Seed Co., Ltd., Thailand 

Africa Class I began in December 2013 and graduated in December 2014 in Nairobi, Kenya. The special 
graduation included detailed presentations by each student and culminated in a formal celebration. All three 
sessions of Class I were held at the World Agroforestry Centre (ICRAF). Africa Class I participants included: 
• 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 Univ., 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
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Meet the Instructors
The SBC has been extremely fortunate to have the following experts participate in our courses.  
We thank them for making our courses so successful.

 
Fred Bliss Dr. Fred Bliss is a professor emeritus of the Department of Plant Sciences 
at UC Davis. As a plant breeder he led improvement programs for cowpea,  
common bean, tomato, stone fruits and tree fruit rootstocks. He is an author or 
co-author of more than 100 journal articles, twenty book chapters and review 
articles and has released germplasm and cultivars of legumes and tree fruits. In 
1998 he joined Seminis Vegetable Seeds as director of worldwide breeding. In 
2010 he retired and became an active participant in research and development 
projects globally including work in Nigeria, Somalia, Honduras and Brazil. 
 
Maurice Smith Maurice Smith’s career in vegetable seeds spans more than 36 
years. Before becoming an independent consultant in 2009, he was President and 
COO of Harris Moran Seed Company. During extensive working periods in the 
U.K., France, The Netherlands and the USA, Maurice has held senior sales,  
marketing and corporate management positions at Tézier, Petoseed, Seminis, 
Nickerson-Zwaan and Harris Moran. With a broad international experience, he has 
managed seed companies and subsidiaries in over 20 countries worldwide. 
 
 
John Sorenson Dr. John Sorenson’s seed career of 35 years began at NC State 
University as Associate Professor of Genetics. He then joined the Asgrow Seed 
Company where he held several high-level leadership positions. Following Asgrow’s 
integration into Seminis he was named Sr. Vice President for North America. He 
later joined Syngenta to become the Head of the North American Seed businesses, 
and served his final year before retirement as Head of Biotechnology. He is currently 
Chairman of the Board and CEO of Vestaron, a biotech startup in Michigan.

 
Tom Francis Dr. Tom Francis has over 30 years of experience in the seed business. 
Dr. Francis began his career with Agriculture Canada as a research scientist. He 
joined Northrup King in 1980 as Research Director and held various roles within 
that company including general manager for the Canadian division and Vice 
President of Research for the U.S. With the formation of Novartis (later Syngenta), 
Dr. Francis had various roles of increasing responsibility including Global Head of 
Product Evaluation and Assessment. He has been an active member of the Canadian 
and American seed industry and served as President for CSTA and Vice President for 
ASTA. Though retired from Syngenta, he continues to consult to the industry and 

maintains a special interest in attracting and developing new talent within the seed industry. 
 

Dave Westphal Dave Westphal has more than 41 years of diverse management 
experience in worldwide agribusiness. He has held leadership positions with 
Holden’s Foundation Seeds LLC, Corn States Business Services, Hawaiian Research 
for Monsanto, Sansako Seeds, Carnia Seeds and Cargill Inc. in grain origination, 
crop protection and fertilizer distribution businesses both domestic and international. 
He is the founder and CEO of D3 Consulting, LLC and a member of the Context 
firm. Currently he is engaged in consulting activities with foundations and alliances 
in Africa working with start-up seed businesses.  

ed
uc

at
io

n



7

z 

 
Rita Mumm Dr. Rita Mumm brings over 20 years of experience in plant breeding and the 
seed industry. Dr. Mumm was a pioneer in developing and releasing some of the first  
transgenic traits in crops with DEKALB Genetics Corp. Her current research focuses on maize 
quantitative genetics, applications of genomic information to the development of improved 
hybrids, and deployment of traits created through genetic engineering, including efficient 
breeding strategies and stewardship of governmentally regulated materials. Dr. Mumm was 
the founding director of the Illinois Plant Breeding Center at the University of Illinois, now one 
of the most prominent educational centers for crop genetic improvement in the USA. In 
addition to being on the faculty at the University of Illinois, Dr. Mumm is principal at  

GeneMax Services, a consulting firm to the seed industry. She is past president of the National Association of 
Plant Breeders. 

Iago Hale Dr. Iago Hale, an assistant professor of specialty crop improvement at the Univer-
sity of New Hampshire, USA, is inspired by the potential of plant breeding to enhance 
health, rural livelihoods, food security, and ecosystem integrity. His research activities are 
diverse and include pre-breeding (gene discovery and characterization) for rust resistance in 
wheat; breeding hardy kiwi cultivars (Actinidia spp.) for the northeastern United States and 
understanding their potential impact on the region’s forests; and investigating the effects of 
domestication and dislocation from centers of origin on plant-associated microbial communi-
ties (model species: Phaseolus vulgaris). Dr. Hale taught a graduate-level course on the 
design, analysis, and interpretation of experiments at UC Davis and looks forward to working 

with plant breeders from across Africa as they develop their programs through this academy. 
 

Bruce Walsh Dr. Bruce Walsh is a Professor of Ecology and Evolutionary Biology and 
Professor of Public Health at the University of Arizona, as well as an Adjunct Professor in the 
Departments of Plant Sciences, Animal Sciences, and Molecular and Cellular Biology. He is 
a preeminent instructor in Genetics, coauthoring “Genetics and Analysis of Quantitative 
Traits”�, one of the standard references on the application of quantitative genetics to breed-
ing, evolutionary biology, and human genetics. Over the past ten years, he has been invited 
to give short courses on advanced topics in quantitative and statistical genetics at many of 
the world’s leading universities, including Wageningen, Edinburgh, Uppsala, Huazhong 
Agricultural University, Aarhus, Liege, Technical University of Munich, University of Helsinki, 

University of New England, and  Peking University. Additionally, he has been an instructor for over a decade 
at the Seattle Summer Institute of Statistical Genetics, training over 500 students at just this institute alone. 
 

Idy van Leeuwen Idy van Leeuwen is the director of her company Breedwise BV, a profes-
sional training company for plant breeding in The Netherlands. In 1980, she obtained a 
Master of Science degree in Plant Breeding from Wageningen Agricultural University. She 
has extensive experience in organizing and teaching in courses and training in the seed 
sector in the Netherlands. Training is organized in the field of plant breeding, variety testing, 
statistics, seed quality, seed certification, biotechnology, pathology and legislation in the 
seed sector. Courses are organized in close cooperation with Naktuinbouw (Inspection 
Service), Wageningen University & Research Centre, and now UC Davis. Idy also consults 
with government, breeding and research institutions in the fields of plant breeding methods, 

seed inspection, marketing, legislation and institutional development in Eastern Europe.

Pieter Vandenberg Pieter Vandenberg began his 44-year career in the seed industry in 
genetic research and plant breeding and concluded as VP Technical Resources / Worldwide 
Product Complaints for Seminis. Early on he was a breeder at Northrup King and also at 
Petoseed, later serving in senior executive positions with Sunseeds as VP Quality Assurance 
and General Manager of Nickerson-Zwaan USA. His expertise covers plant breeding 
research, seed production, stockseed, company administration, quality assurance and 
product complaint resolution. 
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Todd Wehner Dr. Todd Wehner has been working on plant breeding at North 
Carolina State University since 1979. Dr. Wehner took over the cucumber breeding 
and genetics project at North Carolina State University, Raleigh in 1979, and in 
1993, he took on the additional responsibility for breeding and genetics research 
on watermelon and specialty melon. His research has emphasized improved selec-
tion methods; recurrent selection for fruit yield, earliness, quality and parthenocarpy; 
resistance to chilling, nematodes, foliar fungi; and germplasm evaluation to provide 
industry with new traits for the development of improved cultivars.

Alexandra Tomerius While earning her doctorate at the University of Hohenheim, 
Dr. Alexandra Tomerius worked in close cooperation with private industry plant 
breeding companies. She further devoted herself to the optimization of plant breed-
ing as a post-graduate through early work as a research associate and later work as 
a freelance consultant. She was involved in projects related to the optimization of 
breeding winter wheat (Lochow-Petkus GmbH) and winter oil seed rape (DSV 
Deutsche Saatveredelung, Lippstadt). Since 2011, she has worked with private 
companies on plant breeding training course development along with providing 
plant breeding lecture services to academia and private industry. She has also 

developed plant breeding teaching software and served as a regular lecturer for the European Plant 
Breeding Academy. 

African Plant Breeding Academy
2014 was an exciting year with the graduation of our inaugural class of the African Plant Breeding 
Academy (AfPBA) on Dec. 11 at the World AgroForestry Center in Nairobi. Twenty-one of Africa’s top 
breeders from 11 countries across Africa, including three women, completed the course. Collectively, 
the participants in Class I work on 59 crops, indicating the diversity of crops of interest in Africa.

Modeled after the UC Davis Plant Breeding Academy, this is our most advanced program taught 
by top instructors in the field. 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. African breeders 
meet for 3 two-week sessions over 13 months and participate in lectures, discussions and practical 
exercises in class, laboratory and field settings. To earn their certificate, breeders were tasked with 
developing a proposal in their crop that captured key concepts taught over the year. They then had to 
defend that proposal with a 50-minute presentation and were critiqued by their peers and instructors.  
Only then did they receive the coveted UC Davis Plant Breeding Academy cap for graduation. 
Proposals included germplasm collections in Ethiopian potato; nutritional profile assessment and 
breeding for high essential amino acids; low anti-nutritional factors and rapid cooking time in African 
yam; and genome selection for cacao in Cote d’Ivoire.

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 Imelda Ingumba.
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Rita Mumm interacts with students at the 
African Plant Breeding Academy

African Orphan Crops Consortium
The African Orphan Crops Consortium (AOCC) is the vision of Howard 
Shapiro, Chief Agricultural Officer for Mars, Incorporated and Senior Fellow 
at UC Davis, and Ibrahim Mayaki, CEO of the New Partnership for Africa’s 
Development (NEPAD) Planning and Coordinating Agency. The AOCC’s 
objectives are 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 selected by the program.

On December 6, 2014, the AOCC opened its state-of-the-art genomics 
laboratory built by the World Agroforestry Center in Nairobi. 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 is 
managed by Dr. Prasad Hendre, who is supervised by Dr. Ramni Jamnadass, 
Leader, Tree Diversity, Domestication and Delivery at the World Agroforestry 
Center, and Dr. Allen Van Deynze, Director of Research for the SBC. Four 
laboratory personnel receive, extract, assay and analyze the submitted 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. New partners in 2014 include 
LGC, who has provided low-cost genotyping assays to any African breeder 
working on orphan crops, and  from University of Ghent, Belgium, a world 
leader in genome annotation.

In 2014, the AOCC began sequencing the genomes (African names in 
parentheses) of Acacia, African Eggplant (Ngogwe), Baobab (Mbuyu), 
Bambara groundnut (Ngugu), Custard apple (Mtokwe), Finger Millet (Wimbi), 
Fonio, Lalab bean (Mfiwi), Marula (Mng’ongo), Moringa (Mzunzie) and White 
sapote. With network associates, it also acquired additional grants for breeding 
finger millet and Spider plant, Cleome gynandra. 

African Plant Breeding Academy 2014
(all above photos)                          
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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 Ion 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. 
New Partnership for African Development (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.

 

MODERN TOOLS IN PLANT BREEDING
Breeding with Genomics
This intensive short course is aimed at professionals who are directly or indirectly involved in plant 
breeding and germplasm improvement. It is an opportunity for breeders who are already using these 
tools to expand their knowledge of new strategies and technologies and for laboratory personnel to 
appreciate how the marker data that they gen erate are applied in breeding programs.
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Student group project at Seed Business 101  
Horticulture class held in Monterey, California
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Q2 Seed Respiration instrument (Astec-Global) 
used to measure respiration in individual seeds 

Breeding with Genomics course participants

 Program Management for Plant Breeders course  

Networking at Breeding with Genomics course

For 2014, a module was added on genomic selection, the latest integration 
of genomics to breeding, and a hands-on workshop on software support to 
marker application in breeding, including the Integrated Breeding Platform 
and BLUPS. The course covers the basics of DNA markers, quantitative trait 
loci, the transition from marker-assisted selection to genomic selection with a 
highlight on breeding for disease resistance.

The course was taught by Allen Van Deynze, Hamid Ashrafi, Kent Bradford, 
Richard Michelmore, Jorge Dubcovsky, Alison Van Eenennaam and  
David Francis. The Integrated Breeding Platform hosted the computer labs. 
This is a great chance to interact with experts and technology specialists in 
plant breeding. Forty-three participants representing nine countries attended 
the 2014 course. This course was previously titled “Breeding with Molecular 
Markers”� and will be offered again in 2016.

Program Management for Plant Breeders

The objective of this course 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.  
 
Some of the topics presented include:

 
• 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. Handling 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.

 
In its first two years this course has reached 75 participants. Students came 
from Argentina, Brazil, Canada, China, India, Italy, Mauritius, Mexico, 
Spain, Turkey, The Philippines as well as numerous states in the United States. 
Lead instructors were Fred Bliss, Tom Francis and Rale Gjuric.

Seed Analytics 2020 
This workshop was offered in March 2014 in Davis, California, USA in coop-
eration with the International Seed Academy. 
 
The Seed Analytics 2020 workshop provided an in-depth view of analytical 
equipment that is shaping the future of seed research and the industry. The 
program included theoretical and practical modules on the fundamentals of 
seed respiration and maturity, principles of the Q2 Scanner, CF-Mobile, Vide-
ometer, experimental setup, data analysis and applications. The program was 
offered in partnership with the Intl. Seed Academy, the Centor Group and the 
SBC. Participants came from The Netherlands, Thailand and various states 
within the U.S. Lead instructors included Johan Van Asbrouck (International 
Seed Academy), Peter Marks (Aginnovation LLC) and Pedro Bello (UC Davis). 
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Seed Business 101SM 
 
This one-week program is designed to expose participants to the five functional areas of a seed com-
pany: 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 focus-
ing on field crops and the other on horticultural crops. More than 300 participants have completed this 
course since 2010. 

The following sessions were offered in 2014: 
Field Crops — June, Coralville, Iowa, USA 
Field Crops — December, Chicago, Illinois, USA 
Horticulture — January (two sessions), Monterey, California, USA 
Horticulture — December, Davis, California, USA

Two horticulture sessions and one more field crop session will be offered in 2015. 

Scholarship created in honor of Dr. Larry Teuber 
July 8, 1951 – May 19, 2014 
 

In May Dr. Larry Teuber passed away in Davis, California. Larry started 
as an Assistant Professor in the Agronomy and Range Science 
Department on December 7, 1977. In addition to his academic 
contribution in teaching and his research in alfalfa breeding, for many 
years Larry was the director for the departmental Foundation Seed 
Program, taught since its inception in the Plant Breeding Academy and 
for the past almost 10 years was the executive director of the California 
Crop Improvement Association. The SBC created a scholarship in Dr. 
Larry Teuber’s honor. The scholarship was awarded to the Department of 

Plant Sciences graduate student, Alejandro Estrada. He attended the Plant Breeding Management 
Course and was recognized during the evening social.
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Left: Seed Business 101 course participants

OUTREACH & PUBLIC SERVICE  
SEED CENTRAL 

Seed Central/Food Central 
 
Seed Central/Food Central (SC), an initiative of the Seed Biotechnology Center and SeedQuest, began 
in November 2011. Since then, over 1,200 people from some 200 companies and organizations from 
California, the U.S. and overseas have attended the Seed Central events. The purpose of SC 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. It 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 more than 
100 students, faculty, industry and economic development people in attendance, providing a truly unique 
and powerful networking opportunity. In addition to Forums, three “value-added”� afternoons each year feature 
lively brainstorming and science sessions. Visit www.SeedCentral.org for a complete list of activities.

2014 Seed Central/Food Central Forum presenters and topics:
 
David Mills, Endowed Chair, Department of Food Sciences, UC Davis, Defining the microbial terroir of wine 
Edwin Reidel, Business Manager, North America, LemnaTec, Automated, high-throughput phenotyping from as 
   say plates to field plots 
Jonathan Curry, Senior Scientist, LGC Genomics, Accelerating marker-assisted selection from dirt to data with     
   KASP 
Susan Turner, Principal Scientist, BioConsortia, Selection of microbes for crop trait improvement – A plant  
   breeding approach 
Helene Dillard, Dean, College of Agricultural and Environmental Sciences, UC Davis, Impact and  
   opportunities for the College of Agricultural and Environmental Sciences 
David M. Stark, Vice President, Global Trade Partnerships, Monsanto Company, Opportunities and  
   challenges commercializing quality traits 
Stavros Vougioukas, Assistant Professor, Department of Biological and Agricultural Engineering, UC Davis,  
   Advanced mechanization and automation for specialty crops production 
Alan Bennett, Distinguished Professor of Plant Sciences, UC Davis, and Cecilia Chi-Ham, Director Research  
   Planning, HM.Clause, Inc., Engineering alfalfa for yield and protein quality 
Timothy Hartz, Extension Specialist/Agronomist, Department of Plant Sciences, UC Davis, Farm management  
   to minimize environmental water quality problems 
Steven Koike, Plant Pathology Farm Advisor, Monterey County, Update on diseases of coastal vegetables 
David Segal, Associate Director of Genomics, UC Davis Genome Center, Genome engineering: At the dawn  
   of the Golden Age 
William (BJ) Haun, Director of Business Development, Cellectis Plant Sciences, Precise engineering of plant  
   genomes with TALENs: Next generation trait development in crop plants 
Andy May, Chief Scientific Officer, Caribou BioSciences, Genome engineering and RNA transcript tagging  
   for multiple applications 
Alison Van Eenennaam, Cooperative Extension Specialist, Animal Genomics and Biotechnology, UC Davis,  
   The governance of precise breeding techniques: Can science win one for a change 
Charles Bamforth, Anheuser-Busch Endowed Professor of Malting and Brewing Sciences, UC Davis, Bountiful  
   barley 
Eric Mussen, Cooperative Extension Apiculturist, Department of Entomology, UC Davis, Honey bees and seed  
   crop production 
Ali Bouzari, Chef and Ph.D. Student in the lab of Dr. Diane Barrett, Fruit and Vegetable Products Specialist,  
   Department of Food Science & Technology, UC Davis, Seed to fork: A scientific and culinary perspective on  
   the importance of flavor 
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2014 Seed Central/Food Central Forum presenters and topics: (continued) 
 
Raul Piedrahita, Emeritus Professor, Department of Biological and Agricultural Engineering, UC Davis,     
   Brief introduction and history of the department & some of its significant contributions to agriculture 
Shrini Upadhyaya, Professor, Department of Biological and Agricultural Engineering, UC Davis,  
   Precision canopy and water management in orchard crops 
David Slaughter, Professor, Department of Biological and Agricultural Engineering, UC Davis,  
   Automated GPS-based seedling mapping and intra-row weed control system 
Michael Delwiche, Professor, Department of Biological and Agricultural Engineering, UC Davis,  
   Precision irrigation and fertilization using wireless networks 
Ken Giles, Professor, Department of Biological and Agricultural Engineering, UC Davis, Technology    
   development for ag chemical application and traceability 
Pam Marrone, Founder & CEO, Marrone Bio Innovations, Trends and new market opportunities in  
   biopesticides 
Roger Beachy, Director, The World Food Center, Seeds, agriculture and food and a skeptical public:  
   A role for the World Food Center in expanding both the dialogue and the impacts of science

Corporate Affiliates Partnership Program
 
The Plant and Seed Sciences Partnership Program (PSSPP) was formally approved in Fall 2012. 
This Corporate Affiliates Partnership Program is an established university model to facilitate research 
agreements and interactions between stakeholders and the university. The PSSPP offers three “tiers”� of 
collaboration with a range of benefits. Thanks to the efforts of the Seed Central team and our industry 
partners, four “tier two”� research consortia started and two are pending. Together, just over $3 million 
will be invested into cutting edge research.

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, meet-
ing 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 2015. 
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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, compete in our poster compe-
tition, participate in our grand-prize internship opportunity and attend monthly field trips (“Picnics”�). In 2014 
we offered our second and third workshops. HM.Clauses’ Beth Krodel and Tamiko Gaines led “Networking 
skills for people who hate networking!”� UC Davis’ Bonnie Fernandez-Fenaroli and Monsanto’s George Gough 
taught “What does it mean to be a business professional?”� Two new sessions are planned for 2015. 

The Vegetable Research and Development Forum
At the suggestion of its members and in consultation with the American Seed Trade Association, Seed Central 
organized the Veg R&D Forum, a meeting of the research managers of vegetable seed companies with 
breeding activities for the North American 
market. The purpose was to enable discussion 
amongst research managers of long-term, 
pre-competitive research topics and research-
related policy issues of importance to the North 
American vegetable seed industry, with invited 
participation by other relevant specialists such 
as university scientists, technology providers 
to the seed industry, and members of the 
downstream ag & food industries. The day-
long event included a wide-range of expert 
presenters and an interesting poster session. 
The evening beforehand, the secretary of the 
California Department of Food and Agriculture, 
Karen Ross, welcomed the group at an evening 
social.  
 
The following topic areas were determined to be of key interest:

• Genetics of germination and vigor 
• Evaluate effects of climate change on seed production 
• Control of seed-borne diseases 
• Understand seed coat permeability 
• Develop criteria for breeding for seed quality 
• Develop high-throughput methods appropriate for vegetable crops 
• Breed vegetable crops that can perform better with respect to global warming stresses 
• Technologies to accelerate breeding processes   
• Identify breeding markers for new and diverse selectable traits

A survey will be sent that will give us information about the importance of these issues for all members of Seed 
Central.

Collaboration for Plant Pathogen Strain Identification (CPPSI)
The Collaboration for Plant Pathogen Strain Identification (CPPSI) is a program that collaborates with members 
of the American Seed Trade Association (ASTA), American Phytopathological Society (APS), the International 
Seed Federation (ISF) and other agencies or institutions, such as GEVES in France and Naktuibow in The 
Netherlands. The key objectives of this collaboration were to coordinate, identify, collect, maintain and 
distribute differential plant host sets (DHS) and reference plant pathogen strains (RPS) used to confirm disease 
resistance reactions. In 2014 members of the CPPSI committee met with the SBC to build a business plan 
and outline a staff position (museum scientist). The SBC will host the scientist who will provide high level 
management and leadership for all aspects of the CPPSI. The position will be filled in 2015. Visit  
www.SeedCentral.org for more information.

Left: Networking at Seed Central (photo by Robin DeRieux)

Poster presentation at the Vegetable Research & Development Forum 
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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 sci-
ence. 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 provide support 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 Bio-
technology 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. In 2014 more groundwork was 
laid for the launch of this endowment. In addition, it was formally named the Kent J. Bradford En-
dowed Chair. For more information or to contribute to this goal, contact scditomaso@ucdavis.edu.

Plant Breeding Symposium: Global Food Security 
 
This one-day program held on April 11, 2014 was supported by Pioneer Hi-Bred, Department of 
Plant Sciences and UC Davis Graduate Student Association. 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: Tabare Abadie, DuPont Pioneer: 
Opening remarks; Jorge Dubcovsky, University of California Davis: Developing Reverse Genetic 
Tools for Wheat and Their Use to Dissect Complex Pathways; Janny Van Beem Plant, CGIAR 
International Potato Center (CIP): Food Security: Facilitating the Access, Conservation and Benefit 
Sharing of Genetic Resources; Michael Mazourek, Cornell University: Food Security Through Valuing 
Food; Hillary Sullivan, DuPont Pioneer: The Co-Evolution of Molecular Breeding and Key Enabling 
Technologies; Peggy Lemaux, University of California Berkeley: Modifying Thioredoxin in Cereals 
Leads to Unexpected Grain Improvements – But Where Are They?; and Howard Shapiro, Mars 
Incorporated: Why Uncommon Collaborations Are the Only Way Forward. Over 250 participants 
attended this annual event in person or via webinar. 

Visitors
The SBC hosts numerous visitors. Many are from the global seed industry while others are from 
universities, government agencies and non-governmental organizations. In 2014, again we met with 
very diverse groups. The following list highlights a few examples of these diverse groups:    
   • Presentation to the Board of Trustees of the American Floral Endowment 
   • Visited with a delegation from Liaoning Academy of Agricultural Sciences, Shenyang, China 
   • Presentation to Iraqi Inter-Agency delegation on Technology Transfer and Technology Valuation

Other presentations and outreach
Each year the SBC staff makes numerous presentations for diverse groups to discuss various topics 
related to seeds, biotechnology and agricultural research. Following are some examples from 2014: 
   • Presentation on “Crop Biotechnology” to the League of Women Voters, Stockton, CA 
   • Invited presentation on “Crop Improvement, Diversity and Biotechnology,” Swissnex, San  
      Francisco, CA 
   • Phone interview about GM crops with Brooke Borel, reporter for Popular Science  
   • Testimony at the California Senate Committee on Health about proposed GM labeling bill  
      SB1381, Sacramento, CA 
   • Radio interview on Gil Gross Talk 910 AM San Francisco radio about proposed GM labeling  
      bill SB1381 
   • Presentation on “Do you know GMOs?” at American Cheese Society meeting, Sacramento, CA 
   • Presentation on “Plant Breeding at UC Davis” at International Seminar Towards Sustainable  
      Agriculture: Advances and Challenges in Key Areas for Chile and California, Pontificia  
      Universidad Catholica, Santiago, Chileou
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Vegetable Research and Development Forum 
(all above)  

(above photos by Chris Atkins)

Board and Committee Service
African Orphan Crops Consortium 
   Steering Committee — Allen Van Deynze

American Seed Trade Association  
   Innovation and Policy Committee — Kent Bradford, Allen Van Deynze 
   Innovation in Plant Breeding Working Group — 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 SBC Advisory Council announced expansion of its membership. Current 
members are bolded. The remaining will join the SBC in 2015. The SBC is 
grateful for their sage advice and support. 
   • Phil Ashcraft, Verdant Partners 
   • Charlie Brummer, UC Davis Plant Breeding Center 
   • Jovan Djordjevic, Bayer CropScience Vegetable Seeds 
   • Rick Falconer, Rijk Zwaan 
   • Dan Gardner, S&W Seed Co. 
   • George Gough, Monsanto 
   • Gary Hudson, Hudson & Associates, Inc. 
   • Matthew Johnston, HM.Clause 
   • Francois Korn, SeedQuest 
   • Barry Martin, Syngenta 
   • John Palmer, California Crop Improvement Association 
   • Betsy Peterson, California Seed Association 
   • Howard-Yana Shapiro, Mars, Incorporated 
   • Chip Sundstrom, FJS Consulting 
   • Mary Wadsworth, J.G. Boswell Company 
   • Chris Zanobini, California Seed Association 
   • Jeff Zischke, Sakata Seed America

SBC Advisory Council participants
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Francois Korn receives CAES Award of Distinction
In mid-October, the SBC had the good fortune to see long-time Center friend, 
Francois Korn, receive an Award of Distinction as a Friend of the College, 
which is the highest recognition presented by our College of Agricultural and 
Environmental Sciences. The seed industry was well-represented at the 
College Celebration. Chris Zanobini (California Seed Association) also 
received an Award of Distinction. Congratulations to them both! 
 

On the Web
  In November the SBC unveiled its new website  

sbc.ucdavis.edu. Thanks to the hard work of Kitty Schlosser 
and Amanda Pietras, the entire site was converted and 
updated. The new pages have a touch of the original feel 
from the early days along with a fresh layout which we hope 
will allow better access to information that is available for 
you, including on your mobile devices.  
Visit us at sbc.ucdavis.edu. 
 

 
SeedWorld and the SBC publish “Training the Force” 
 

The SBC enjoyed working with SeedWorld to publish “Training the Force”� in their 2014 
International Edition. We also were pleased to see the cover featuring our own  
Rale Gjuric.

 
 

Strong Growth Continues for the SBC 
 
The SBC has a diverse funding stream and garners support from UC Davis, the California Seed 
Advisory Board (CSAB), federal and state governments, and industry. Since 1999, the SBC has 
leveraged $2.7 million in support from the CSAB to raise an additional $22 million in funding from other 
sources. We are grateful for this support which allows us to supply valuable services for public benefit.
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Cotton

Lettuce   

Carrots

Students examine seedling material

RESEARCH 
Carrots
Enabling genomic-assisted 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, Vilmorin, Monsanto and Sumika) to develop and apply new 
tools for carrot breeding. In 2014, the consortium focused on refining and 
completing a draft expanded genome of carrot by taking advantage of the 
UC Davis partnership with BGI. The genome sequence was completed in 
2014 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 2016. 

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 2013, 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 created in 2014 were 
evaluated for capacity to induce haploids. With only a few events available 
to date, an inducer line was not identified. Further research will focus on 
a more efficient transformation protocol for cotton and new constructs for 
inducers. 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 
continues to work with David Stelly (Texas A&M) to anchor the genome(s) 
of cotton using high-density genetic maps. Rather than focusing on reduced-
representation sequencing or specific markers, the group is using full genomic 
sequencing of an F2 population between G. barbadense (3-79) and G. 
hirsutum (TM-1).

Eggplant
Comparative genetics 
In 2014, the SBC partnered with Sergio Lanteri (University of Turin, Italy) 
to compare genes controlling traits related to fruit physiology and quality in 
eggplant with those in pepper based on common QTL and the respective 
genome sequences. Publications are currently being developed to summarize 
the findings. Ph.D. candidate Riccardo Rinaldi was supported for this work by 
the University of Turin. 
 
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 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 



20

`

Pepper and tomato plantings for field trials

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 Ph.D. 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, the Chinese Academy of Agricultural Sciences and Rijk 
Zwaan.

Effects of maternal environment during seed development on lettuce seed thermoinhibition 
As noted above, 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. Ph.D. 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).
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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 a major QTL on chromosome 5 conferring broad genetic resistance. The gene, CaDMR1, was 
identified and characterized in over 500 lines in several populations to be a strong candidate related to the 
trait. This research has been utilized to recruit grade-school and undergraduate students into plant sciences. 
This project is funded by the USDA National Institute of Food and Agriculture and the Department of Plant 
Sciences, UC Davis.

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 basis 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. Several QTL and potential candidate genes are being 
identified for this important trait.

The determinants of dark green fruit color 
  The SBC partnered with Ilan Paran (Volcani Institute, Israel) to identify the 
determinants of dark green fruit color in pepper. Consistent with work in tomato 
co-published by members of the SBC with Ann Powell and Alan Bennett 
(Department of Plant Sciences), it was found that CaGLK2, a Golden2-like 
transcription factor, was the gene responsible for a major QTL controlling green 
fruit color in pepper. Unlike in tomato where the gene confers dark green color 
only in the fruit shoulders, pepper expresses this gene in the whole fruit.  
A Binational Agricultural and Research and Development (BARD) grant was 
obtained to define candidate genes and interactions with this gene and an 
additional QTL found on chromosome 1 by Paran’s group. 
 

Screening wild germplasm for virus resistance 
The SBC is working with Robert Gilbertson (Department of Plant Pathology, UC Davis) and Jose Luna-Ruiz 
(Universidad Autonoma de Aguascalientes, Mexico) to screen a population of wild peppers (C. annuum var 
glabriusculum) for resistance to beet curly top virus. Lines showing resistance are being crossed to jalapeno 
varieties to introgress novel genes and alleles for resistance. This project is funded by a National Science 
Foundation fellowship to Ph.D. candidate Randi Jiminez and the Department of Plant Sciences, UC Davis.

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. As a basis for comparison, the physiological changes in pepper under water stress were 
characterized. This research is supported by a fellowship to Jaser Aljaser by the Kuwait government and  
the Department of Plant Sciences, UC Davis.

Tui Ray, Ally Weir, Randi Jimenez in pepper research field

Left: SBC researchers in pepper field at UC Davis (background); Quantitative chlorophyll analysis in peppers (inset)
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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), which 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 partnering with 
Oliver Fiehn of the West Coast Metabolomics Center at UC Davis to analyze changes in the small 
metabolites that accompany germination. Ph.D. 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 distinct respiratory patterns as revealed by the Q2 instrument (see above). 
This will 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 
Ph.D. 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, Peetambar Dahal and collaborators in Thailand, Bangladesh, Nepal, India and 
Kenya completed 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 U.S. Agency for 
International Development (USAID) and the Horticulture Innovation Lab based at UC Davis, 
demonstrated that 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 and food 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.

Spinach
Sequencing of the spinach genome 
Spinach production in California has increased steadily with the introduction of fresh market baby 
leaf products in the 1990s. This has also been accompanied by an increase in incidence of disease, 
including Pernospora farinosa (downy mildew), Fusarium wilt and Verticillium wilt. To develop 
molecular tools to address the challenges in controlling these pathogens, the SBC is utilizing the 
UC Davis Corporate Affiliates Partnership Program (see page 14) to partner 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 sequencing and assembly of the spinach genome in partnership with 
BGI using Illumina technology. In 2014, the SBC led the field by being the first to sequence and 
assemble a complex plant genome using Pacific Biosciences SMRT technology. In collaboration with re
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Pacific Biosciences and Michael Schatz (Cold Spring Harbor National Laboratory), the spinach genome was 
assembled, resulting in a 63-fold improvement over short-read methods. We are in the process of annotating 
and mapping the genome to genetic maps for release in 2016. 

Sunflower 
 
Sunflower is an important oilseed crop grown mainly in the U.S., Russia and Eastern Europe. Breeding for 
sunflower, like other crops, can be facilitated with genomics. High-density genetic maps based on microarray 
technology have been developed and a genome sequence is under way. In 2014, the SBC worked with 
Pioneer Hi-Bred to develop genomic tools related to yield in sunflower using a series of populations based on 
recombinant inbred lines derived from an American landrace. Funding for this work was from Pioneer Hi-Bred 
to support a Ph.D. candidate, Eric Hoeft, who is working with Allen Van Deynze.

Tomato 
 
The SBC is collaborating with Roger Chetelat (Department of Plant Sciences and C.M. Rick Tomato Genetics 
Resource Center at UC Davis) and Luca Comai (UC Davis Genome Center) to develop and characterize 
a series of lines in tomato with segments introgressed from Solanum sitiens, a wild nightshade and distant 
relative that is only crossable using bridge crossing techniques. This species confers several resistances to 
abiotic and biotic stress. This research is funded by the USDA National Institute for Food and Agriculture.  
 
 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, Wilasinee Ramnut, and Danubia Nobre.

    

New technologies and techniques utilized at the SBC
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Amanda Pietras
The SBC is pleased to introduce Amanda Pietras who joined us in late August. 
Originally Amanda split her time with the SBC and the new UC Davis Plant Breeding 
Center (PBC). Shortly thereafter she became dedicated to the PBC who needed her 
dedication to their growing programs. 
 
 

Donna Van Dolah
Almost at the same, we said good-bye to Donna Van Dolah who moved on for a new 
challenge and opportunity. Donna was an integral part of our team who supported all 
of our efforts. We thank Donna for her five years of support for the SBC.
 

 
Kitty Schlosser
Kitty Schlosser returned to retirement after working with the SBC on numerous projects. 
Kitty came to us at first to work on the Plant Breeding Center website (plantbreeding.
ucdavis.edu). Subsequently she played key roles in supporting Seed Business 101 
and managing the African Plant Breeding Academy (AfPBA). Along with launching 
Class II of the AfPBA, she finalized her work with the SBC by converting their website 
to the latest version. 
 
Dr. Cecilia Chi-Ham 
Dr. Cecilia Chi-Ham, former Director of Science & Technology for PIPRA, is a long-time 
partner of the SBC. Housed in the same building, countless collaborations were made 
with Cecilia. She was part of our Seed Central team where she coordinated the 
speaker series for the Forum and Value-added afternoons. She was the leader in 
developing the Plant and Seed Sciences Partnership Program (PSSPP) which was a 
novel program that required her skilled guidance to develop. Today Cecilia is the 

Director of Research Planning for HM.Clause. Although we are no longer sharing a building, we 
continue to delight in our new and exciting partnerships.
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Most photos by: Axiom Row one (left to right): Sally Mohr and Kitty Schlosser
Row two: Amanda Pietras 

Row three (left to right): Rale Gjuric and Kent Bradford
Row four (left to right): Donna Van Dolah and Sue DiTomaso
Row five (left to right): Allen Van Deynze and Joy Patterson

SBC Team
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Sustaining Progress through Collaborative Partnerships
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On the other hand, it should be noted 

that this problem’s solution does 
not rest merely upon increased 

food production. It is a complex, multi-
faceted challenge that requires tackling 
the interrelated fields of human health, 
environmental decline and socioeconomic 
disparities in addition to addressing 
agricultural output. 

Rising to this complex challenge 
will require those of us engaged in 
agriculture and beyond to combine our 

individual strengths for the greater good of 
sustaining the earth’s growing populace. 
Only through partnership can we drive 
the type of collaborative synergy that will 
generate the most opportunity for progress. 
This includes thinking in bold new ways that 
prevent us from becoming trapped in a single 
paradigm. 

I t is in this spirit that HM.CLAUSE partnered 
with UC Davis in a number of new cross-
disciplinary collaborations. In 2015, 

HM.CLAUSE partnered with the Office of 
Research and Venture Catalyst to develop 
the UC Davis - HM.CLAUSE Life Science 
Innovation Center, a business incubator 
for start-ups whose platforms are derived 
from UC Davis research. HM.CLAUSE 

A message from  
Matthew Johnston 

This year, the Seed Biotechnology Center 
at UC Davis marks their 15th year of 
successfully connecting the world’s 

foremost agricultural university with leaders of 
the seed industry to help promote innovation 
in plant breeding and seed science. 

As a member of the seed industry, 
HM.CLAUSE is grateful to the SBC 
for playing this important role. It is 

well understood that ongoing, increasingly 
innovative contributions to seed science are 
necessary in order to sustain agriculture, the 
industry that is responsible for nourishing 
and feeding the planet. As the world’s 
population continues to grow, and our arable 
land and freshwater resources continue to 
shrink, the mission of agriculture is becoming 
increasingly complicated. 

I f we expect to meet the future food 
demands of our world’s growing 
population, a figure that is expected to top 

9 billion people by 2050, and do so with 
less inputs, we must be receptive to the ideas 
of others and collaborate openly when our 
strengths may serve to benefit the industry as 
a whole. 
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Left: Mark Stowers, HM.Clause Vice President and Head, Global Research and Development 
      (Photos courtesy of HM.Clause)

Cuarzo Squash

Matthew M. Johnston  
CEO/Directeur Général

With cooperation a key tenet 
of the governance model that 
guides HM.CLAUSE and our 

parent company, Limagrain, we embrace a 
culture of partnership that favors collective 
intelligence. We share the SBC’s belief that 
more progress can be achieved by working 
together than can be done alone. That is 
why Limagrain committed $500,000 to the 
Kent J. Bradford  Endowed Chair in Seed 
Science. This inaugural gift was made as a 
way of acknowledging the seed industry’s 
responsibility to make investments that help 
to advance scientific research for the future 
and longevity of agriculture.

Through this partnership we wish to 
inspire others to join us in preserving 
the value that the Seed Biotechnology 

Center provides to the scientific community 
and the seed industry alike. It is through 
their sustained efforts to organize, maximize 
and combine contributions from the public 
and private sector that we can expect to 
make great strides towards meeting the 
2050 challenge. 

provided over 3,100 square feet of lab 
space on its south Davis research campus 
to house the incubator. It is equipped 
with molecular biology, biochemistry and 
chemistry lab facilities for as many as 12 
start-up companies. The businesses that are 
eligible for tenancy at the Innovation Center 
represent a diversity of ideas ranging from 
human therapeutics to ag-tech. The main 
impetus for establishing this incubator was 
to enable and inspire the kind of cross-
collaboration that comes from exposure to 
ideas outside of our own space. 

Through the development of additional 
partnerships at UC Davis, including 
with the Graduate School of 

Management and the Child Family Institute 
for Innovation and Entrepreneurship, 
HM.CLAUSE hopes to further integrate 
science and business so innovations reach 
new markets and maximize social benefit.

To achieve the best results, partnership 
is no longer an option, it is a 
necessity. It is vital that we position 

ourselves to be involved in the development 
of disruptive innovation, that we lend 
a hand where we are able, and stand 
aside where we may be in the way. This 
type of honest collaboration will yield the 
greatest chances of success in meeting the 
challenges that lie ahead. 

TomatoCantaloupe



GROW
Let’s

Design by:
Donna Van Dolah 

Julie Tillman

Photography by:
Sue DiTomaso

Donna Van Dolah
Julie Tillman

530.754.7333
sbc.ucdavis.edu

sbc@ucdavis.edu

Seed Biotechnology Center
University of California 
Plant Reproductive Biology
Extension Center Drive
Davis, CA 95616


