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GrowinG the SBC

The SBC has 
received over 
$3 million 
in research 
funding.

Plant Reproductive Biology building fully occupied  
The past year continues the trend of increasing activity for the UC Davis 
Seed Biotechnology Center (SBC). Four faculty research programs and 
several Research and Information 
Centers from the Department of 
Plant Sciences as well as the Public 
Intellectual Property Resource 
for Agriculture and The Center 
for Excellence in Nutritional 
Genomics have joined us in 
the Plant Reproductive Biology 
building, which was funded in part 
by contributions to the SBC. The 
building has been enhanced to support plant biology research and now 
houses more than 65 people engaged in research, education and outreach 
activities that are synergistic with those of the SBC.  

Research funding and educational activities grow  
SBC researchers were successful in securing both collaborative and com-
petitive funding for projects to enhance breeding tools and identify useful 
genetic variation in several crops. Beginning in 2003 and projected through 
2008, the SBC has received over $3 million in extramural grants to support 
targeted research, virtually all in partnership with industry collaborators. 
The SBC is engaged in several initiatives to assist in the commercialization 
and stewardship of new varieties and the co-existence of diverse types of 

agricultural production systems. 
Educational activities include offer-
ing extension courses and par-
ticipating in numerous panels and 
symposia about the role of biotech-
nology in California’s agriculture. 
Particularly exciting is the new 
Plant Breeding Academy that will 
help fill the demand for commer-
cial plant breeders.

SBC 
laboratory.

“The seed industry is fortunate to have the SBC as a center of excellence for traditional 
and advanced technologies that will help us be successful in an increasingly complex 
global industry.”

–Paul Bennett, President/CEO, Sakata Seed America, Inc. and  
Immediate Past Chairman, American Seed Trade Association
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Public service activities expand 
We conducted a survey in Fall 
2004 to assess how our clientele 
viewed the SBC’s activities. A 
significant majority of respondents 
placed high value on our research 
and educational activities, with 
particularly strong support for our 
public service projects. Respondents 
encouraged the SBC to be active in the national and international arenas 
in addition to serving the needs of California, and we have responded by 
expanding our involvement in regulatory and policy issues at all levels. 

Growing the SBC 
Further growth of our public service and educational activities requires 
additional staff. With the encouragement and support of the SBC 
Advisory Council, we have begun an initiative to solicit additional 
resources to hire a full-time executive director who will focus on 
communicating with our clientele, increasing our public service 
activities, and securing additional resources to supplement the financial 
support provided by the Seed Advisory Board. Dean Van Alfen of the 
College of Agricultural and Environmental Sciences at UC Davis has 

dedicated $150,000 to this 
project and pledges committed by 
industry partners to date total an 
additional $310,000 over three 
years. We are two-thirds of the 
way to our $750,000 goal and 
are confident that this initiative 
will be successful in expanding 
this partnership and bringing 
increased value to both the 
University and the seed industry. 

Kent J. Bradford
Director
Seed Biotechnology Center

Stakeholders 
support SBC 
activities 
at local, 
national and 
international 
levels.

To date, we 
have received 
pledges of sup-
port totaling 
$460,000 over 
three years. 
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SBC ConduCtS reSearCh for StewardShip 
and Co-exiStenCe of diverSe Crop typeS

As new crops and traits enter the marketplace, it is important that information 
and guidelines are in place to ensure stewardship of those traits and their co-
existence with different cropping and marketing systems. The development 
and release of the first biotech trait in a perennial crop, Roundup Ready® 

alfalfa, illustrates the roles that the SBC can play in this process. 

Alfalfa pollen flow research
The SBC worked with UC scientists 
and industry researchers to 
determine the extent of gene flow 
in alfalfa and to evaluate current 
isolation standards for certified seed 
production. A preliminary study was 
conducted in the primary alfalfa seed 
production region of California using 
herbicide resistance as a marker and 
honeybees as pollinators. The data 
provided guidelines for isolation 
standards for alfalfa seed production 
to achieve different levels of seed 

purity. The SBC is currently working with the same scientists to repeat and 
expand this study to commercial fields under a 3-year USDA Risk Assessment 
grant. These studies are providing information that all alfalfa seed growers, 
whether conventional, biotech or organic, can use to meet the genetic purity 
expectations of their markets. 

Stewardship meetings with 
alfalfa seed industry
The SBC organized and 
participated in two meetings 
at which stakeholders in the 
alfalfa seed industry discussed 
stewardship procedures for the 
introduction of Roundup Ready 
alfalfa into California. A consensus 
was reached on production 

“We are pleased with the leadership the SBC provided in developing 
an industry consensus for managing co-existence of Roundup Ready 
and conventional alfalfa in California.”

– Mark McCaslin, President of Forage Genetics International

Strip tests 
confirm 
bioassays 
for herbicide 
resistance.

Alfalfa pollen 
flow study 
spanned six 
miles.
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and handling protocols to accommodate new developments without 
jeopardizing existing markets. The results of these meetings were 
presented at California Seed Association meetings and other venues. 
They will serve as the basis for seed production guidelines for biotech 
alfalfa in California as new traits are introduced.

Production research and extension bulletins 
In cooperation with numerous UC researchers and farm advisors, the SBC 
spearheaded publication of an extension bulletin on Roundup Ready Alfalfa: 

An Emerging Technology (ANR 
8153; available on-line from the 
SBC). This bulletin, published six 
months prior to the commercial 
release of Roundup Ready alfalfa, 
summarizes UC studies on safety, 
efficacy, management practices 
and marketing issues associated 
with introduction of herbicide-
tolerant alfalfa. This field research 
also provided data to support 
comments to regulatory agencies 
regarding the deregulation of 
Roundup Ready alfalfa in 2005. 

A second bulletin, Crop Biotechnology: Feeds for Livestock (ANR 8145) 
published in 2005 surveys the status of biotech traits being developed 
specifically to improve animal nutrition and health.  Although none of 

these have been released to date, 
traits such as alfalfa with reduced 
lignin content or feeds containing 
less phytate are being developed. 
An updated on-line reference 
list of new studies evaluating the 
safety and efficacy of biotech feeds 
for animals is being maintained on 
the SBC website. 

Animal feeds 
with improved 

nutritional 
traits are being 

developed.

For more information go to sbc.ucdavis.edu.
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SBC developS toolS for BreedinG

The SBC is conducting research to enhance the efficiency of conventional 
breeding methods through the use of DNA-based molecular markers. 
Cost-effective DNA markers and crop-specific genetic maps can greatly 
reduce the size and complexity of screening programs and the time re-
quired for variety development. 

Tomato
The SBC is developing strategies to efficiently characterize genetic 
variation in tomato breeding germplasm. Genomic screening procedures 
are being utilized to identify DNA markers (single nucleotide 
polymorphisms, or SNPs) associated with genes that are valuable 
for tomato breeding. We are 
collaborating with other researchers 
to further characterize these markers 
in breeding populations to define 
traits related to fruit quality. These 
markers will be freely available to 
public and private breeders. 

Cotton
The narrow genetic base and complex genome of cotton make it 
particularly challenging to identify DNA markers useful for breeding. The 
SBC has developed an efficient method to identify such markers and is 
refining the software tools to make them accessible to breeders.

Lettuce
The SBC is working with UC 
Davis and industry collaborators to 
develop a new platform to discover 
and characterize DNA markers 
for over 30,000 genes in lettuce 
simultaneously. This microarray-
based technology will allow a 10- to 
100-fold increase in the rate of gene 
discovery and genetic mapping in 
lettuce. 

DNA-based 
markers 
increase the 
efficiency of 
plant breeding.

“The research of the SBC in collaboration with Cotton Incorporated has been 
instrumental in developing and applying powerful SNP discovery tools to the 
complex polyploid cotton genome. The SBC has led efforts to adapt and modify 
SNP discovery technologies to make them accessible to cotton improvement 
programs in the public and private sector.” 

–Roy Cantrell, Vice President, Ag Research Division, Cotton Incorporated

An Affymetrix 
microarray 
is being 
developed for 
gene mapping 
in lettuce.
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SBC developS novel traitS for Crop 
improvement

“Working with the UC Davis Seed Biotechnology Center has given us the 
opportunity to demonstrate the correlation of transgenic phenotypes between 
Arabidopsis and tomato.  Most importantly, this has allowed us to evaluate our 
genes in the field in collaboration with the world class transformation and trait 
evaluation team at UC Davis.” 

–Peter Mascia, Vice President of Product Development, Ceres, Inc.

Much fundamental research in plant genetics and physiology is 
now conducted in model plants such as Arabidopsis thaliana. The 

small size and compact genome 
of Arabidopsis allows intensive 
screening programs to identity 
genes of potential agronomic 
interest. A largely unanswered 
question is whether genes 
identified in these model 
systems will confer the same 
traits when transferred directly 
into crop plants. 

The SBC is collaborating with a California company to introduce 
selected genes from Arabidopsis into tomato to test whether 
they will improve yield, tolerance to drought stress, and nutrient 
uptake and utilization. Greenhouse and field trials are in progress 
to assess the ability of genes selected in Arabidopsis to confer the 
expected traits when expressed in tomatoes. 

Gene 
transfer from 
Arabidopsis to 
tomato.

Arabidopsis 
genes confer 
phenotypes in 
tomato.
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SBC provideS SCientifiC input on 
reGulation of BioteCh CropS

Many California 
counties have 
passed initiatives 
or ordinances 
either supporting 
or banning 
biotech crops.  
(ucbiotech.org)

The regulation of biotech crops is a contentious issue at the local, 
state, national and international levels. The SBC contributes to this 
debate by providing science-based input on issues surrounding the 
regulation and commercialization of biotech crops. For example, SBC 
scientists co-authored a recent paper in Nature Biotechnology that 
examined the scientific basis for the assumptions underlying current 
regulatory guidelines, both in the United States and internationally. 

Local initiatives 
Local ordinances have been passed in a number of California counties 
either supporting or banning the production of crops developed using 

recombinant DNA techniques. 
The SBC has contributed to 
peer-reviewed fact sheets that can 
answer questions for the public 
related to these issues. We have 
participated in numerous public 
discussions and provided opinions 
on the scientific validity of various 
claims made in these initiative 
campaigns. 

“The SBC’s input throughout the initiative process has been invaluable.  The 
SBC has furthered the seed industry by providing California’s farmers and 
ranchers with scientific information, which we utilize in our work to protect the 
use of biotech crops and other emerging technologies.  Thank you!”

–Emily Robidart,  Director of Farm Policy, Taxes and Biotechnology,  
California Farm Bureau
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International 
markets will 
benefit from 
the work of the 
PRRI.

“The work of the Seed Biotechnology Center to advocate for the safe applications of biotechnol-
ogy to improve fruits, vegetables and other horticultural crops is, in my opinion, essential to 
to the future of sustainable production of these crops. As currently configured, the regulatory 
structures and costs required to commercialize small-acreage-value crops is far too high to 
achieve approval of varieties that are produced by public sector scientists. The SCRI from the 
SBC will have a great impact on this problem.
 
Furthermore, the work of the SBC on behalf of the SCRI has made the SBC an important 
partner in the work of the Public Research and Regulations Initiative. The PRRI is dedicated 
to making the voice of public sector researchers heard at the Convention on Biological Di-
versity (CBD), so that the NGO community recognizes that many public sector scientists are 
using the tools of biotechnology in crop enhancement. It is anticipated that the work of PRRI 
will lead to more rational decisions related to biosafety regulations than would have been 
implemented.”

–Roger Beachy, President, Donald Danforth Plant Science Center

Specialty Crops Regulatory Initiative
At the national level, the SBC is working with a coalition of groups to 
develop a Specialty Crops Regulatory Initiative (SCRI). Modeled after 
the successful IR-4 program that assists in extending registrations for 
agricultural chemicals to smaller market crops, the SCRI would assist 
with collection of the required regulatory data and serve as a liaison with 
APHIS, FDA, EPA and other regulatory agencies. The goal is to reduce 
the costs of meeting regulatory requirements for biotech specialty crops 
while maintaining high biosafety standards.  

Public Research and 
Regulations Initiative
At the international level, the SBC 
is participating in the activities 
of the Public Research and 
Regulations Initiative. This group 
provides expert scientific input to 
the development of international 
agreements such as the Cartagena 
Protocol on Biosafety that will 

regulate international trade of biotech crops under the Convention on 
Biological Diversity. The goal is to have a voice from public researchers 
represented in these important negotiations that will have far-reaching 
impacts on international seed trade. 
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outreaCh and puBliCationS

In 2005, the SBC offered its fourth 
course on Seed Biology, Production 
and Quality at UC Davis with 60 
participants attending. Additionally, 
the class was taught twice in China. 
The second course on Breeding 
with Molecular Markers will be 
offered in February 2006. 

 “Pollen-Mediated Gene Flow in California Cotton Depends on Pollinator 
Activity” was published in Crop Science (2005, 45:1565-1570). This 

paper describes the results of a 
2-year study by the SBC and the 
California Crop Improvement 
Association (CCIA) on gene flow 
to refine the isolation standards 
for seed production to maintain 
genetic purity and quality of 
cotton in California. 

Kent Bradford, Allen Van Deynze 
and colleagues published an article titled “Regulating Transgenic Crops 
Sensibly: Lessons from Plant Breeding, Biotechnology and Genomics” in 
Nature Biotechnology (2005, 23:439-444). They argued that current 
knowledge supports a tiered regulatory system that recognizes past 
experience with diverse methods of crop genetic improvement. This 
paper served as a basis for discussions at the Cartagena Protocol meetings 
and Specialty Crops Regulatory Initiative.

Other SBC publications available at sbc.ucdavis.edu:
• Crop Biotechnology: Feeds for Livestock 
• Roundup Ready Alfalfa: An Emerging Technology  
• Identity Preservation of Agricultural Commodities  
• The Production of Therapeutic Proteins in Plants
• Biotechnology Provides New Tools for Plant Breeding
• California Agriculture: April 2004 –Special issue on 

horticultural biotechnology 

Cotton 
isolation 
standards for 
certified seed 
ensure genetic 
purity.

“The gene flow studies by the SBC have been a valuable tool for the 
industry and seed certification to help establish standards for isolation, 
ensuring genetic purity and seed quality.” 

–Robert Stewart, Executive Director,  
California Crop Improvement Association
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plant BreedinG aCademy

While demand for plant breeders remains high in the seed industry, 
academic breeding and graduate degree programs are being cut back, 
resulting in fewer M.S. and Ph.D. graduates in plant breeding. To address 
this situation, the SBC is developing a Plant Breeding Academy modeled 
after executive MBA programs. This two-year professional development 
course will provide intensive instruction for plant breeders’ assistants 
and other research personnel while allowing them to continue in their 
current positions. Leading experts will meet with participants for 6 one- 
week sessions over two years to guide participants through the principles 
of genetics and plant breeding. Academy graduates are expected to be 
able to work as independent plant breeders or to direct regional plant 
breeding programs. Enrollment opens in January 2006 and the course 
begins in Fall 2006.  For information and application forms, see  
sbc.ucdavis.edu.

Hand 
pollination 
and controlled 
crosses are 
utilized in 
plant breeding 
and seed 
production.

“The UC Davis SBC is breaking the traditional model on how public 
institutes collaborate with private companies.  Their responsiveness has been 
overwhelming and their partnership has been inspiring.  The Plant Breeding 
Academy is the perfect example of their collaborative ability.”  

–George Kotch, Director of NAFTA Vegetable Research, 
Syngenta Seeds, Inc.



The mission of the Seed Biotechnology Center 
is to mobilize the research, educational 
and outreach resources of the University 
of California, in partnership with the seed 
and plant biotechnology industries, and to 
faciliate discovery and commercialization of 
new seed technologies for agricultural and 
consumer benefit.

Seed Biotechnology Center

University of California

One Shields Avenue

Davis, CA 95616

Phone: (530) 754-7333

E-mail: sbc@ucdavis.edu

Fax: (530) 754-7222

Web: http://sbc.ucdavis.edu
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The university is grateful for the support it receives 
from alumni and friends. One of the ways our 
thanks is expressed is through listing the names of 
donors in various publications. Should you wish 
that your name not appear as a donor, please 
notify us, if you have not done so already.

It is the policy of the University of California, 
Davis, to utilize a portion of short-term investment 
income on current gifts and grants to support the 
cost of raising and administering funds.  

The University of California does not discriminate 
in any of its policies, procedures or practices.  
The university is an affirmative action/equal 
opportunity employer.




