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to organic or conventional alfalfa crops and to economic losses in biotech-

sensitive markets. While not requiring that existing plantings be removed, strict 

conditions were subsequently imposed on production, harvesting and marketing 

of  RR alfalfa and further planting of  RR alfalfa seed was banned until APHIS 

completes an Environmental Impact Statement (EIS), which may take two years. 

A key component of  the ruling was that economic impacts to other growers 

must be considered as an environmental impact. As a result, new 

introductions of  biotech traits in the future may require a full 

EIS. This would mean additional time and expense to deregulate 

new biotech crops, a process that is already too expensive to be 

profitable for most specialty crops. 

Another development of  concern is the attempt to pass legislation establishing 

“strict liability” with respect to biotech crops. California AB 541, for example, 

would have allowed the developer of  a biotech variety to be sued for any 

economic loss suffered by a grower due to the production of  the biotech variety 

by another grower, such as loss of  market value due to unintended presence 

of  the biotech commodity. Regardless of  any specific fault on their part, the 

developer of  the variety could be sued for damages. Fortunately, AB 541 did 

not pass the California legislature in 2007. However, efforts are still under 

way to incorporate strict liability measures into the Cartagena Protocol on 

Biosafety that affects international movement of  biotech seeds. Beyond the 

issue of  biotechnology, all who are involved in agriculture should be wary of  

enacting the principle of  strict liability into law. It is the nature of  agriculture 

that the production practices of  growers can influence the operations of  others, 

and these situations are handled routinely by communication, cooperation 

and accommodation, not by lawsuits. Once the principle of  strict liability 

for agricultural practices is enacted into law, it would be hard to contain its 

application to a restricted set of  situations, and unforeseen consequences 
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Charles Dickens’ A Tale of  Two Cities opens with 

the famous line, “It was the best of  times, it was 

the worst of  times.” The same can be said of  seed 

biotechnology, depending upon your perspective. 

If  your crop and trait are already approved and in 

the marketplace, this may well be the best of  times. 

High rates of  adoption of  traits 

such as herbicide tolerance and 

insect resistance in cotton, maize and soybean are supporting 

seed sales and profits in those crops. The next generation of  

traits promising higher yields, stress tolerance or product quality 

improvements are in the development pipeline and are moving 

toward commercialization. The U.S. Biotechnology Regulatory Service is 

considering changes that may ease the regulatory burden on crops and traits with 

which the agency has considerable familiarity, such as those mentioned above. 

Acceptance and utilization of  biotech crops is increasing, particularly in China, 

India, Brazil and Australia. Applications of  genomics and biotechnology to 

identify molecular markers and facilitate genetic mapping are making traditional 

breeding approaches more efficient in many crops without the use of  genetic 

engineering. Thus, for some sectors of  seed biotechnology, the future looks open 

and inviting. 

Other developments in recent years, however, forecast a less optimistic future. 

Of  major concern is the decision in February 2007 by the Ninth Circuit Court 

in San Francisco to re-regulate Roundup Ready (RR) alfalfa, which had 

already been deregulated and in the market since 2005. The Center for Food 

Safety and other groups claimed that USDA-APHIS had not fully considered 

the environmental impacts of  RR alfalfa, particularly the fact that it is cross-

pollinated by bees, which could potentially result in transfer of  the RR genes 

It is both the best of times 
and the worst of times for 

seed biotechnology.



being made available by genomics and biotechnology. Other sectors are able to 

use some of  the tools, but may be locked out of  the use of  transgenics for the 

foreseeable future due to regulatory and market hurdles. Both sectors need to be 

informed and active to ward off  restrictive legislation and standards that would 

handicap the industry for years to come. As was well illustrated in Dickens’ tale 

about the French Revolution and the subsequent Reign of  Terror, even the best 

intentioned and idealistic of  causes can be corrupted when zealotry gains the 

upper hand over reason. 

As documented in this report, the SBC is actively engaged in all of  these 

issues as a voice for science and reason rather than ideology. Sound science, 

constructive engagement and open communication are how the SBC seeks to 

promote the biological revolution of  the 21st century that will sustain agriculture 

both locally and globally.

abound. Those supporting the application of  strict liability against biotech crops 

might well find that it could be applied to their practices as well. 

A third issue of  concern is the relationship of  biotechnology to agricultural 

sustainability. A national effort is currently under way to establish a set of  

standards for Sustainable Agriculture that would be adopted through the 

American National Standards Institute (ANSI) and eventually be incorporated 

into an International Standards Organization (ISO) standard. The long-term 

sustainability of  agriculture is critically important, and many groups are 

exploring ways to make agriculture more sustainable. However, the initial draft 

of  these standards would exclude the use of  genetically engineered varieties. 

Defining crops developed using biotechnology as “unsustainable” ignores the 

fact that current biotech varieties have already reduced pesticide use by 224 

million kg, reduced the environmental impact of  pesticides by 15% and reduced 

greenhouse gas emissions by 9 billion kg — equivalent to taking 4 million cars 

off  the road for a year, according to a recent analysis (www.pgeconomics.co.uk). 

Reducing pest losses and improving salt tolerance and water use efficiency 

through biotechnology, which have already been demonstrated, will contribute 

to the sustainability of  agriculture. Defining biotechnology as “not sustainable” 

would handicap efforts to reduce agriculture’s environmental footprint. In fact, 

“Biotechnology for Sustainability” should be a guiding principle for the next 

decade.

To return again to Dickens’ 

famous line, it is both the 

best and worst of  times 

for seed biotechnology. 

Some sectors of  the industry with market access are realizing the enormous 

potential for crop improvement from the synergistic utilization of  all of  the tools 

A Tale of  Two Futures for Seed Biotechnology
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will sustain agriculture.



(UC Cooperative Extension), the SBC is studying 

gene flow within Pima cotton and between Pima 

and Upland cotton. Seed samples were collected 

from commercial, conventional cotton fields at 

distances from 100 ft to 1 mile from herbicide-

tolerant fields in 2006 and 2007. A small-scale field 

experiment also was conducted at the University 

of  California Kearney Agricultural Research 

and Extension Center to supplement commercial 

field samplings. The seed samples will be grown 

out in 2008 for herbicide-tolerance assays and 

confirmed using protein test strips to quantify gene 

flow. This work was funded by the California Crop 

Improvement Association and Cotton Incorporated.

Sampling DNA Diversity in Cotton  

The most economically important cotton traits 

such as yield and fiber quality are difficult to 

manage in breeding programs because commercial 

cotton germplasm has relatively narrow genetic 

diversity. DNA markers can make this breeding 

process more efficient. The SBC worked with 

David Stelly (Texas A&M), John Yu and Russ 

Kohel (USDA/ARS College Station, TX), and 

Roy Cantrell (Cotton Incorporated) to determine 

the best method to develop DNA-based genetic 

markers (single nucleotide polymorphisms or 

SNPs) in this crop. The SBC has applied this 

the field and successful fertilization of  flowers in 

conventional fields transfers the herbicide tolerance 

trait to the developing seeds. By testing seeds 

sampled with commercial test strips specific to 

the protein conferring the RR trait, we estimated 

the percent gene flow. Preliminary data indicate 

that gene flow decreased with distance from 

the source field ranging from 0.09% at 1 mile to 

0.008% at 2.75 miles. No gene flow was detected 

at 3 and 5 miles. These results will be validated 

using herbicide bioassays in 2008. This study 

will help growers and seed certification agencies 

refine isolation distances between seed production 

fields to maintain genetic purity. Funding for this 

research is from the United States Department of  

Agriculture (USDA) National Research Initiative.

C o t t o n

Gene Flow Studies in Cotton 

California grew 455,000 acres of  Pima and 

upland cotton in 2006, accounting for 15% of  the 

U.S. exports, with Pima making up 60% of  the 

crop. Approximately 61% of  the crop is biotech, 

primarily for herbicide tolerance. Understanding 

gene flow between Pima and Upland cotton is 

critical to maintain genetic purity for specific seed 

markets. In collaboration with Robert Hutmacher 

R E S E A R C H
The SBC focuses on applied research that will 

enable the seed and biotechnology industries 

to incorporate technologies for sustainable 

agriculture. This includes research to develop plant 

varieties that incorporate new traits, to address 

specific problems as they arise and to promote 

coexistence among organic, conventional and 

biotech crops. The SBC expended $1.74 million 

in extramural research support in 2006 and 

2007, and secured grant funds extending until 

2010. Following are summaries of  the research 

accomplished in 2006 and 2007.

A l f a l f a

California grows approximately 30% of  the alfalfa 

seed produced in the United States. The SBC 

is working with Forage Genetics International, 

Larry Teuber (UC Davis), Shannon Mueller 

(UC Cooperative Extension) and James Hagler 

(USDA/ARS, Maricopa, AZ) to assess gene flow 

between commercial-scale seed fields of  alfalfa. 

All fields were stocked with bees at commercial 

rates for seed production in the San Joaquin 

Valley in California. Seed samples were taken 

from conventional fields at 1 mile, 3 miles and 5 

miles from a commercial seed field of  Roundup 

Ready (RR) alfalfa. Movement of  pollen from 
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tomato are based on crosses between cultivated 

and wild species. As a result, most of  the DNA 

markers are not directly applicable to variety 

breeding. In cooperation with David Francis and 

Esther van der Knaap (The Ohio State University), 

the SBC completed a project to develop DNA 

markers (Single Nucleotide Polymorphisms or 

SNPs) based on sequence variation in genes. The 

project targeted the most variable portion of  genes 

and prescreened over 1,700 genes for variation 

specifically in breeding germplasm. Almost 1,500 

DNA markers from 302 genes were identified 

that clearly differentiated market classes, and 

approximately 500 of  these markers were useful 

within breeding lines. The markers are positioned 

on genetic maps associated with fruit shape and 

quality traits and are being used and evaluated on 

breeding lines and genetic mapping populations. 

These markers are being made available to the 

breeding community through an interactive 

database (tomatomap.net). This project was 

funded by USDA National Research Initiative.

Development of  Induced Mutation Resources 
for Tomato  

Mutagenesis of  plants has been used in breeding 

for the last 60 years with over 2,200 commercial 

varieties of  field and horticultural crops exhibiting 

drought resistance into switchgrass might change 

its biology and preferred habitat. The results of  this 

research will establish a baseline for growth and 

management of  switchgrass as a biofuel source in 

cultivated rangeland and undisturbed regions in 

California. Funding for this research is from the 

UC Discovery Program and Ceres, Inc.

To m a t o

Evaluating Genes from Model Species in 
Tomato 

The SBC is working with David Tricoli, Arnold 

Bloom (UC Davis) and Ceres, Inc. to evaluate 

genes that have been identified in the model plant, 

Arabidopsis, for their potential to improve water use 

efficiency, nitrogen use efficiency, yield and fruit 

quality in tomato. We have screened 25 candidate 

genes in advanced generations in the greenhouse 

and field. Target genes are currently being screened 

for nitrogen utilization efficiency. This project is 

funded by the UC Discovery Program and Ceres, Inc. 

Development and Application of  DNA 
Markers for Tomato Breeding

Tomato breeding is making significant progress 

by focusing on advanced line crosses, yet most 

of  the genomic resources (DNA markers) in 

knowledge to discover about 1,000 DNA markers 

that are useful for cotton breeding. Over 225 of  

these markers have been genetically mapped in a 

reference population to associate DNA markers 

to traits. The markers will assist cotton breeders 

in introducing new germplasm into commercial 

cotton varieties to improve fiber quality and 

other traits more rapidly and to diversify cotton’s 

genetic base. This research was funded by Cotton 

Incorporated and the UC Discovery Program.

S w i t c h g ra s s
Switchgrass has been identified as a promising 

source for ethanol production due to its capacity 

to produce large amounts of  biomass annually. It 

is native to the U.S. prairies, but not to California 

and there is interest in introducing it to California 

as a biofuel crop. The SBC is working with 

Joe DiTomaso, Eduardo Blumwald (UC Davis) 

and Ceres, Inc., a California-based genomics 

company, to evaluate the potential invasiveness 

of  switchgrass in different climates in California. 

Its growth characteristics and requirements will 

be measured and mapped to geographic climate 

models to predict where it will grow best and 

where it might become invasive. The models 

will also be used to test how introducing greater 

Biotechnology, sustainability and coexistence in modern agriculture

4



integration into lettuce varieties. This project will 

directly benefit the lettuce industry by providing 

new tools (high throughput molecular markers, 

SNPs) to improve lettuce. This project is co-funded 

by the UC Discovery Program and Enza Zaden B.V., 

Harris Moran/Vilmorin and Rijk Zwaan B.V. 

Regulation of  Seed Thermodormancy

Lettuce seeds are susceptible to inhibition of  

germination or thermodormancy when planted 

at warm temperatures, leading to failures or 

delays in seedling emergence that can result 

in yield losses and higher costs. As part of  a 

national Compositae Genome Project, we are 

investigating the genetic basis for this trait. Seeds 

of  an accession of  the wild lettuce Lactuca serriola 

are capable of  germinating at high temperatures. A 

genetic locus has been identified that is responsible 

for the majority of  this effect on germination. 

Molecular markers are being developed to 

facilitate its incorporation into cultivated lettuce 

through marker-assisted backcrossing. The 

lettuce microarray developed by the SBC and 

collaborators will be used to further map the trait. 

This project is supported by the National Science 

Foundation.

unique traits as a result of  induced mutagenesis. 

One of  the challenges of  this approach is that 

large populations (thousands of  plants) must be 

screened for a trait to identify a desirable plant. 

Recently, methods have been developed to rapidly 

screen at the DNA level for mutations in genes 

that control specific traits. This technology also 

allows screening of  traits that are not easily scored 

visually. The SBC is working with Luca Comai and 

Roger Chetelat (UC Davis) to develop and validate 

an induced-mutation population in tomato that 

will be available publicly to rapidly screen for 

novel traits. This work is supported by the USDA 

National Research Initiative.

L e t t u c e 

Microarray for DNA Marker Discovery

The SBC and Maria Jose Truco, Alex Kozik and 

Richard Michelmore (UC Davis) are partnering 

with an industry consortium to develop 

microarray-based tools for DNA marker discovery 

and application. With these tools, approximately 

35,000 lettuce genes are being screened 

simultaneously for DNA diversity in breeding 

germplasm. The resulting markers are being 

validated to develop high-density maps to identify 

and manipulate loci linked to important traits in 

lettuce. The tools and information being developed 

will allow rapid gene/trait discovery and 
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Molecular Genotyping of  a Recombinant 
Inbred Population

The SBC, Laurel O’Brien (UC Davis M.S. student), 

Rebecca Grube, Ryan Hays (USDA-ARS, Salinas), 

and Progeny Advanced Genetics partnered to 

evaluate a lettuce population for genes associated 

with resistance to Sclerotinia drop and with seed 

quality traits. Sclerotinia drop is a major disease 

of  lettuce in California that causes substantial 

economic losses. In addition, most lettuce cultivars 

exhibit thermodormancy, a condition in which 

seeds that are imbibed at warm temperatures fail 

to germinate. A primitive lettuce (Lactuca sativa) 

accession, PI251246, exhibits both field resistance 

to Sclerotinia and tolerance of  high temperature 

during germination. A new genetic map utilizing 

molecular markers was developed and several 

genetic loci associated with each trait were 

identified in this population. These may represent 

new sources of  resistance to Sclerotinia and 

thermodormancy that can be utilized in lettuce 

breeding. This project was supported by the UC 

Discovery Program and Progeny Advanced Genetics.

Pe p p e r

Microarray for DNA Marker Discovery

California grows 40% of  the peppers in the 

United States. Pepper lags behind most crops in 

the development of  genomic tools and molecular 



Single-seed Respiration: 
A New Method to Assess 

Seed Quality

Cellular respiration is essential to generate the metabolic 

energy required for biological functions and is an integrative 

measure of diverse aspects of plant metabolism.  Respiration 

is initiated very quickly following imbibition of dry seeds, 

generally within the first few minutes after tissue hydration. 

Both direct and indirect measures of seed respiratory 

activity (such as the tetrazolium or TZ test) have confirmed 

a relationship between respiration rates and seed vigor. 

A new approach to respiration measurements allows 

the respiration rates of individual seeds to be measured 

during seed imbibition and early stages of germination. The 

instrument uses standard 96-well microtiter plates and can 

repeatedly measure the respiratory activity of individual 

seeds over time. The SBC is comparing this method with 

other seed vigor tests for assessing seed quality. This 

project is supported by the American Seed Trade 

Association Permanent Vegetable and Flower 

Seed Research Fund and ASTEC Seed Technology.
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markers that are useful in breeding. The SBC, 

James Prince (California State University, Fresno), 

Molly Jahn (University of  Wisconsin), Shanna 

Moore Fellman (Cornell University), Alex Kozik 

(UC Davis) and a consortium of  seed companies 

are developing a comprehensive Affymetrix 

microarray to discover and apply DNA markers 

(Single Feature Polymorphisms) in pepper. This 

3-year project will design and use a massively 

parallel microarray representing more than 30,000 

genes to define and map the variation in pepper 

breeding germplasm and genetic populations. This 

resource will also be used to evaluate a population 

segregating for resistance to Phytophthora blight, 

one of  the most serious diseases in pepper. This 

project will enable genetic and functional studies 

on a genome-wide scale, as well as rapidly link 

markers to traits and candidate genes for breeding. 

This research is funded by the UC Discovery 

Program, DeRuiter Seeds, Enza Zaden B.V., Harris 

Moran/Vilmorin, Nunhems, Rijk Zwaan B.V., 

Seminis Vegetable Seeds Inc. and Syngenta. 



Class I will complete the course in June 2008, and 

over a dozen new students from around the world 

are already enrolled in Class II, which will begin 

in September 2008.  For more information, see 

http://pba.ucdavis.edu.

Feedback received from students 
includes:

“Overall, this course is 

invaluable to me in that I 

am able to maintain my full-

time, great job, and gain this 

knowledge without having to 

become a full-time student.”

Peter Martini, 
Driscoll Strawberry Associates

far as Hong Kong, Canada, Florida, Minnesota 

and Idaho to attend six one-week sessions over the 

two-year course. Students work with a variety of  

crops, including grains, vegetables and legumes. 

The course consists of  lectures, field trips, 

discussions, homework and a comprehensive final 

project where students design a breeding program.

The primary course instructors are Doug Shaw 

and Larry Teuber from UC Davis and Todd 

Wehner from North Carolina State University, 

all internationally recognized plant breeders. 

Course curricula extend to all issues involved in 

plant breeding, including genetics, statistics, single 

trait selection, recombination and population 

development, resistance breeding, genotype 

by environment interactions, biotechnology, 

data management, finishing varieties and seed 

production, conditioning and storage. Guest 

lecturers with expertise in specific areas are also 

invited to speak. Successful students receive a 

Certificate of  Completion from the University of  

California, Davis.

Plant Breeding Academy

The Plant Breeding Academy (PBA) provides an 

innovative educational program to develop plant 

breeding expertise for the seed industry. 

This new program was developed by the SBC 

in direct response to industry concerns over the 

reduced number of  plant breeders being trained 

in academic programs. The two-year course 

provides an opportunity for companies to invest 

in dedicated personnel who are currently involved 

in breeding programs, but would like further 

formal instruction in genetics, statistics and plant 

breeding theory. The course schedule allows 

students to maintain their working positions while 

enrolled. Academy graduates will be able to work 

as independent plant breeders or to direct regional 

plant breeding programs.

Class I of  the PBA began instruction in September 

2006 with 15 students enrolled. Students travel 

from various locations in California, and from as 

E D U C A T I O N

“We are pleased to be able to offer this program as part of the SBC’s mission to provide educational 
opportunities targeted for the seed industry. It is gratifying to know that we are filling a real need.”  

Cathy Glaeser, Plant Breeding Academy Program Representative
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Turning an industry idea into a successful academic program
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“It would be hard to find more 

plant breeding talent put 

together in a single program 

than at the PBA.”   

Cory Dombrowski, 
Sakata Seed America, Inc.

“A very rigorous foundational 

course in plant breeding. All 

aspects of the discipline are 

given deep coverage, with 

professors providing additional 

personal insight. A small class 

size ensures every student is 

given tutor-like attention when 

needed. The PBA has without a 

doubt given me powerful tools 

to tackle virtually any problem I 

might encounter in my career as 

a professional plant breeder.”   

Adam Dick, 
Tomato Solutions

Seed Biology, 
Production and Quality

Professional courses are an integral part in the 

SBC outreach program. Since 2000, the Seed 

Biotechnology Center has offered “Seed Biology, 

Production and Quality” on five occasions. 

The unique two-day course is designed for 

professionals in the seed industry, crop consultants, 

regulatory officials and growers to expand and 

update their knowledge on current trends in seed 

biology and technology. Participants are exposed 

to the fundamentals and the most current research 

information on seed development, production, 

harvesting, conditioning, storage, enhancement 

and quality assessment. The February 2007 course 

hosted 86 participants from Canada, the United 

States, The Netherlands and Denmark. Instructors 

included: Derek Bewley (University of  Guelph), 

Hiro Nonogaki (Oregon State University) and Kent 

Bradford, Robert Duncan, Larry Teuber and Allen 

Van Deynze (University of  California, Davis). The 

Center plans to offer the course again in 2009.

B re e d i n g  w i t h 
M o l e c u l a r  M a rke rs

The Center hosted the second “Breeding with 

Molecular Markers” course in February 2006. 

Over 77 participants, representing the United 

States, Canada, The Netherlands, Vietnam and 

China, learned and discussed how to integrate 

DNA markers in their breeding programs. 

Breeders who are already using these tools can 

expand their knowledge of  new strategies and 

technology and laboratory personnel can gain an 

appreciation of  how the marker data that they 

generate can be applied in breeding programs. 

Workshops on parental selection and population 

development with markers and a hands-on 

computer demonstration to manipulate marker 

data in breeding programs are included in the 

course.  Instructors include: David Butruille 

(Monsanto), Gene Hookstra (RiceTec), Benoit 

Landry (DNA LandMarks), Edie Paul (Geneflow, 

Inc.) and Jorge Dubcovsky, David Neale, Maria 

Jose Truco and Allen Van Deynze (University of  

California, Davis).



and Environmental Sciences. The symposium also received financial support from 

the National Science Foundation, the USDA National Research Initiative, the UC 

Discovery Program, the International Society for Seed Science and a number of  

corporate sponsors. The symposium was supported by members of  CSREES 

Regional Research Project W-1168 representing a number of  land grant 

institutions in the United States. Abstracts of  30 invited presentations and 65 

posters displayed at the symposium can be viewed at www.plantsciences.ucdavis.

edu/seedsymposium2007.

Translational Seed Biology Symposium

The Seed Biotechnology Center and the Department of  Plant Sciences hosted 

an international symposium on Translational Seed Biology: From Model Systems to 

Crop Improvement. Over 275 scientists and students from academic institutions 

and seed companies around the world participated in three days of  meetings 

and discussions on the latest advances in seed biology and how these are 

being translated into improved products for agriculture and nutrition. New 

approaches to increase seed size and number and therefore increase crop yields 

were described. Enhancements of  seed nutritional content by modification of  

seed protein, carbohydrate, oil, vitamin and micronutrient composition are in 

the research and development pipeline. Ways to improve seed longevity were 

described that will enable better storage of  plant genetic resources. Recent 

research on the regulation of  seed germination and dormancy will lead to 

better seed quality for planting and new strategies for weed management. New 

techniques can reduce costs and increase the reliability of  production of  seeds 

for planting. 

The opportunity for students to meet and discuss current topics in seed biology 

with this distinguished group of  scientists was an extremely valuable aspect 

of  the symposium as well, and two students were honored at the symposium 

banquet for outstanding poster presentations. A press conference resulted in 

coverage on commercial news channels in several major markets in California, 

the United States and on public broadcasting system stations. These reports 

highlighted the importance of  seed biology and biotechnology research and 

development in meeting the food and nutritional needs of  the global population.

This was the first of  an annual series of  Plant Sciences Symposia sponsored in 

part by the UC Davis Department of  Plant Sciences and the College of  Agricultural 

S Y M P O S I U M
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Symposium Facts
275 participants from 16 countries, 24 states in the U.S., 4 UC campuses 
and 2 CSU campuses

165 participants from academic institutions, 85 from private industry, 21 
from agencies and 4 from foundations

32 invited oral presentations, 8 of which were from private industry

65 poster presentations, many by students and post-doctoral researchers

Presentations by representatives from the Bill and Melinda Gates 
Foundation, the Golden Rice Foundation and the Donald Danforth Plant 
Science Center

Presentation by A.G. Kawamura, Secretary of Agriculture, California 
Department of Food and Agriculture

Participation of 4 graduate students from underrepresented groups who 
received full financial support to attend the symposium

Participation of an additional 20 graduate students, including 8 who 
received partial travel awards

 A tour of Sacramento Valley seed production operations illustrating 
some of the unique advantages of California’s agriculture
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Extension Service (USDA-CSREES) “for building 

creative and innovative partnerships to promote 

and obtain regulatory clearance for biotechnology-

derived crops.” This initiative recently established a 

non-profit entity called Specialty Crop Regulatory 

Assistance (SCRA) (www.specialtycropassistance.

org). The SCRA seeks to promote public good 

through increased diversity of  specialty crops, 

traits and crop developers. Modeled in part 

after the successful IR-4 program that assists in 

extending registrations for agricultural chemicals 

to smaller market crops, the SCRA will help in 

clarifying and standardizing data requirements and 

serve as a liaison with governmental organizations. 

The goal of  the SCRA is to help to ensure that 

regulatory costs and complexity do not stand in the 

way of  the development of  biotechnology-derived 

specialty crops.

The Cartagena Protocol on Biosafety

The Cartegena Protocol on Biosafety (CPB), 

a component of  the Convention on Biological 

number of  regulated biotechnology field trials in 

the United States in 2007. The report revealed that 

although over 13,000 trials have been conducted 

since 1987, only 1,000 were active in 2007. The 

distribution of  trials in both number and land used 

was not uniform, with Hawaii having the most 

field trials and six states having no trials. The vast 

majority of  trials are in field crops. Although the 

number of  trials is evenly split between public and 

private institutions, the latter conduct the majority 

on an area basis. This report is in the process of  

publication.

Specialty Crops Regulatory Assistance 
supports biotech crop developers

The complex U.S. biotechnology regulatory system 

is especially challenging for developers of  specialty 

crops due to the smaller market potential and fewer 

resources to devote to regulatory issues. For several 

years, the SBC has contributed to the development 

of  the Specialty Crops Regulatory Initiative, a 

collaborative public-private effort to develop a 

program that can assist in the commercialization 

of  biotechnology-derived specialty crops. Bradford 

has been on the steering committee of  this 

initiative since its inception. This team received 

a Certificate of  Merit in October 2006 from the 

Cooperative State Research, Education, and 

U.S. biotechnology regulations

In 2006, the USDA Biotechnology Regulatory 

Service invited public comments on refining 

regulations for biotechnology traits. The SBC 

submitted comments and provided input to 

comments submitted by the California Seed 

Association. The SBC advocated a tiered system 

where the level of  regulation depended on risk 

categories. For example, the introduction of  a 

gene for insect resistance that was already being 

used in one species into a crop currently grown in 

the United States would receive lower regulatory 

scrutiny than a novel gene to produce an industrial 

enzyme in a food crop.

Regulation of  Roundup Ready® Alfalfa 

In March 2007, a federal judge overturned the 

USDA’s 2005 approval of  genetically engineered 

alfalfa seeds after concluding that the USDA had 

failed to conduct an environmental impact study.  

Dr. Kent Bradford provided expert testimony 

during the injunction phase of  this case and 

research generated by the SBC and collaborators 

was submitted as supporting documentation. 

Status of  regulated trials in the U.S.

The SBC generated a report to look at the size and 

O U T R E A C H
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called translational genomics, was the focus of  

a subsection of  the International Solanaceae 

Genomics meeting in 2006 led by Dr. Van Deynze.  

A large national grant was submitted to the USDA 

National Research Initiative. 

SBC appointed to USDA Plant Breeding 
Coordinating Committee

Dr. Allen Van Deynze represents UC Davis on the 

multi-state USDA Plant Breeding Coordinating 

Committee that provides focus and sustained 

leadership for strategic issues in plant breeding and 

a forum to support funding for education, outreach 

and research in public plant breeding programs. 

The objectives include enhancing communication 

among plant breeders in different sectors and 

crops, assembling information about U.S. plant 

breeding efforts, describing national plant breeding 

goals and identfying research and/or education 

priorities for plant breeding. The committee’s first 

meeting was in February 2007 in Raleigh, North 

Carolina.

SBC appointed to Plant Variety Protection 
(PVP) Advisory Board

Dr. Kent Bradford was appointed to a three-year 

term on the Plant Variety Protection Advisory 

Board. The federal PVP program provides 

biotech trees. The SBC is involved in developing 

scientifically based position papers on this topic 

in collaboration with members of  the PRRI. The 

Center’s position, as for any novel product, is that 

risk assessment methods should be science-based 

on a case-by-case basis. 

Biotechnology Regulation: Provide Your 
Opinion

The SBC worked with the Public Research and 

Regulation Initiative to organize an event to 

introduce public researchers to the Cartagena 

Protocol on Biosafety (CPB) and the Convention 

on Biological Diversity (CBD) and to seek their 

input on the topics on the agenda of  the next 

Meeting of  the Parties to the CPB and the 9th 

Conference of  the Parties to the CBD in 2008. The 

meeting was held at UC Davis in conjunction with 

the Seed Symposium on September 17, 2007.

Solanaceae Coordinated Agricultural project

The SBC is working with David Douches, Robin 

Buell (Michigan State University), Walter DeJong, 

Shanna Moore Fellman (Cornell University) and 

David Francis (The Ohio State University) to 

coordinate scientists, geneticists and plant breeders 

working on Solanaceae crops to enable the use 

genomic resources in plant breeding. This term, 

Diversity (CBD) (www.biodiv.org), aims to 

regulate transboundary movement of  Living 

Modified Organisms (LMOs, also known as 

GMOs). The intent of  the CPB is to facilitate the 

safe implementation and commercialization of  

biological research and innovations with respect to 

human health and the environment. It determines 

the minimum information and procedures required 

to grow LMOs in the 143 countries that have 

ratified the agreement to date (not including the 

United States). The CPB directly affects public 

research and its implementation will eventually 

regulate international trade in biotech varieties. 

As a member of  an international group of  public 

researchers, the Public Research and Regulation 

Initiative (PRRI), Dr. Allen Van Deynze was 

actively involved in preparing and making 

statements on one of  the most contentious and 

misunderstood issues, Genetic Use Restriction 

Technologies (GURTs). GURTs are based on 

the implementation of  naturally occurring gene 

switches found in all biological organisms that 

can be activated or de-activated by external cues 

or compounds. GURTs have a large potential to 

control gene flow and selectively activate traits 

only when they are needed.

A controversial topic for the CPB was whether 

to allow research and commercialization of  

Providing a scientific voice on seed issues
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crops from diverse species for numerous purposes. 

Many useful traits are being imparted into 

biotech and nonbiotech crops, most of  which are 

likely to impact the dynamics of  gene flow very 

little, especially outside of  agricultural fields. 

Precommercialization procedures that take into 

account the specific trait being introduced will help 

to insure that impacts of  gene flow remain low.” 

The paper (Issue Paper No. 37) may be accessed 

on the CAST website at www.cast-science.org.  Dr. 

Bradford served on the task force that co-authored 

the paper.

Coexistence in alfalfa

In October 2007, Dr. Van Deynze was invited to 

moderate a National Alfalfa and Forage Alliance 

meeting on Peaceful Coexistence: Creating a Strategy 

for Harmony Among GM, Organic and Conventional 

Alfalfa. Approximately 70 seed industry personnel, 

public scientists, government regulators, seed 

association representatives and growers discussed 

strategies for coexistence of  biotech, conventional 

and organic alfalfa hay and seed production. A 

comprehensive overview on the topic, co-authored 

by Dr. Van Deynze, has been submitted for 

publication through the Council for Agricultural 

Science and Technology (CAST). 

biotech and other types of  farming systems. After 

an 18-month discussion, Mary Bianchi, Farm 

Advisor in San Luis Obispo County Cooperative 

Extension, invited UC faculty and other interested 

parties to participate in a meeting with the 

committee in November 2006 to discuss specific 

ways to address their concerns. The SBC had 

previously collaborated with the California Crop 

Improvement Association to develop an isolation 

pinning map to facilitate seed production, and 

the committee was interested in whether a field 

pinning or notification system could be utilized in 

connection with biotech and organic fields. The 

SBC is facilitating continuing discussions with 

this group and others, including the California 

Seed Association, to develop methods for 

notifying producers of  potential co-existence 

conflicts in their neighborhood and encouraging 

communication and cooperation, rather than 

legislation, to deal with these issues. 

SBC serves on CAST Task Force to address 
gene flow 

The Council for Agricultural Science and 

Technology (CAST) released an Issue Paper, 

Implications of  Gene Flow in the Scale-up and 

Commercial Use of  Biotechnology-derived Crops: 

Economic and Policy Considerations. According to 

Task Force Chair David Gealy, USDA–ARS, 

“Humans have selected, adapted, and improved 

intellectual property protection for seed-

propagated varieties. The board provides user and 

scientific input to the PVP administrators.  

Co-existence of  diverse cropping systems

The SBC supports the diversity of  crops and 

cropping methods utilized in California. We 

contributed to a series of  bulletins developed 

by the UC Agriculture and Natural Resources 

Biotechnology Education Workgroup focused 

on issues associated with coexistence of  biotech, 

conventional and organic production systems (see 

“Coexistence Fact Sheets”). The Center supports 

continued research and development of  innovative 

agricultural products to improve food, health and 

the environment. At the same time, all producers 

and consumers deserve the right to make their 

own choices regarding crops, varieties, production 

systems and markets. The Center is working with 

diverse groups to foster communication that will 

enable all segments of  agriculture to achieve their 

market goals. 

San Luis Obispo County Co-existence 
Committee

In San Luis Obispo County, a ballot initiative 

banning biotech crops (Measure Q) was defeated 

in November 2004. The County Board of  

Supervisors subsequently appointed a committee 

to discuss the potential for co-existence of  
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See links at:  http://sbc.ucdavis.edu/Publications/

Public service

The SBC regularly hosts delegations from foreign 

countries, legislative staff  and high school and 

college students and teachers to speak about the 

seed industry and biotechnology. The SBC staff  

also conducts telephone, newspaper, magazine 

and television interviews. Examples of  recent 

interviews include topics on training plant breeders 

in Seed World (May 2006; June 2007), Germination 

(August 2007) and Greenhouse Grower (August 

2007) magazines, articles on biotech regulations 

on SeedQuest.com postings and interviews on 

biotechnology and seeds on television and radio 

stations.  
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Harris Moran Seed Co.

Jade Seed Co.
J.G. Boswell Foundation
Keithly-Williams Seeds
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Pioneer Hi-Bred
Progeny Advanced Genetics

Ralph M. Parsons Foundation
Sakata Seed

Santa Maria Seeds Inc.
SeedQuest

Summit Seeds
Sunseeds

Takii

I n ve s t o rs

External support has been critical to the success of  the Seed Biotechnology 

Center.  The first fund-raising campaign was dedicated to building a permanent 

facility for the Center.  At the same time, the California Seed Advisory Board 

(CSAB) was approached to contribute funding for operating expenses.  Since 

2000 the CSAB, including more than 450 businesses, has contributed $1,100,000 

to support the operating expenses of  the Center.  The College of  Agricultural 

and Environmental Sciences also has been a prominent supporter of  the SBC 

since the initial conversations in 1996. The following is a list of  financial 

contributors to the Seed Biotechnology Center:
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A d v i s o rs

The concept of  a Seed Biotechnology Center at UC Davis was first proposed in 

early 1996 and subsequently expanded in meetings with seed industry executives 

and representatives from the California Seed Association and UC Davis. The 

overall objective was for the SBC to link the California and international seed 

industries with UC Davis and provide advanced research, training, education, 

information and public service on a broad spectrum of  seed technologies and 

issues.

Support for the Center was built through numerous meetings around the state 

to promote the concept and later to raise operational and facility financing. 

A number of  supporters quickly volunteered to move the project forward, 

S B C

Ag-Seeds Unlimited

Ahearn International

Ball Seed

Barkley Ag Enterprises LLP

BASF

Cal/West Seeds

California Planting Cotton Seed Distributors

Claire & Ava Canestrino

Corona Seeds

Delta & Pine Land Company

De Pue Warehouse

Forage Genetics International

Gary Hudson and Associates

Glen & Julie Nedwin

Goldsmith Seeds Inc.

Gowan Seed Company



I n  M e m o ri a m

Roger Krueger, an industry champion and dear friend of  the SBC, passed away 

in 2007 at the age of  55.  We will miss his passion, dedication and friendship.

many whose names appear below. With their support and the support of  their 

companies, the California Seed Association, the California Seed Advisory 

Board and the Dean’s Office of  the College of  Agricultural and Environmental 

Sciences, the Seed Biotechnology Center was established in 1999. Many of  these 

same leaders and their companies and organizations remain among our strongest 

supporters.  We greatly appreciate the volunteer service of  our 2006/2007 

Advisory Council.

Phil Ashcraft,  Verdant Partners
Rick Falconer,  American Takii, Inc.

Paul Frey, Cal West Seeds
George Gough, Monsanto

Gary Hudson, Gary Hudson and Associates
Joseph Hurley, Ralph M. Parsons Foundation

Francois Korn, SeedQuest
George Kotch, Syngenta

Roger Krueger, Monsanto
Rich Matteis, California Farm Bureau Federation

Jeff McElroy, Harris Moran Seed Company
Ken Moonie, Ken Moonie & Company, Inc.

Nathan Olivas, Progeny Advanced Genetics
Gabe Patin, G. Patin Consultants

Betsy Peterson, California Seed Association
Frank Plescia, Monsanto

Chip Sundstrom, FJS Consulting
Bill Van Skike, California Planting Cotton Seed Distributors

Mary Wadsworth, J.G. Boswell Company
Gary Whiteaker, Sakata Seed America
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(left to right)

Kent Bradford, Academic Director

Mike Campbell, Executive Director

Allen Van Deynze, Professional Researcher

Susan DiTomaso, Manager of Outreach

Cathy Glaeser, PBA Program Representative

Jeannette Martins, Outreach Representative
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other universities and public institutions in the United States and abroad. In the 

process, undergraduate and graduate students and postdoctoral fellows are being 

trained for future careers in the seed industry.

An example of  an industry recommendation that translated into an international 

education program is the SBC’s new Plant Breeding Academy (PBA). With the 

increasing global demand for qualified plant breeders, our Advisory Council 

member George Kotch suggested that the SBC establish 

a plant breeding education program for working 

professionals. The members of  PBA Class I are nearing 

completion of  their two-year course and are highly 

complimentary of  the program and its real-world plant 

breeding applicability. The numbers of  applicants 

for Class II and the countries represented by these applicants have increased 

significantly. The PBA is a tremendous example of  an industry need and the 

SBC’s highly successful response.

The SBC’s research expertise qualifies it as a highly credible independent third 

party to explain and promote the science behind discoveries in seed and plant 

biotechnology. The SBC has become a valuable resource for public presentations, 

media inquiries and interviews, and testimony on governmental regulatory 

issues. We take every opportunity to communicate the science behind the 

benefits of  biotechnology to the public and regulatory policy makers and to 

promote biotechnology research to improve agricultural productivity, nutrition 

and health.

Looking into the future, seeds will continue to be highlighted for their role as 

the genetic delivery system for improved food, ornamental, fiber and fuel crops. 

Given this scenario, the scientific services of  the SBC will become even more 

The members of  the SBC take great pride in 

presenting this 2006/2007 Report. In early 1996 the 

Seed Biotechnology Center was simply a concept 

that was being discussed by seed industry leaders 

and campus representatives around a table on the 

Davis campus. My involvement began as one of  the 

college representatives and 

was followed by a period 

as an Advisory Council member. I am delighted to be 

back at UC Davis and to have been selected as the first 

Executive Director of  the Seed Biotechnology Center.

Since its establishment in 1999, the SBC has worked 

hard, in collaboration with the California, national and international seed 

industries, to expand our science, education and outreach services. While we are 

California based, we are involved in collaborative research with companies and 

institutions around the world and our research laboratories enjoy the talents of  

many international students. Our diverse constituency provides the SBC with 

an extremely broad array of  opportunities and responsibilities. It is exciting to 

travel around the state and the United States and to host international guests on 

campus and witness the enthusiasm for the important contributions the SBC is 

making. 

The SBC is dedicated to providing the highest quality research, education 

and public outreach programs. Our research is both basic and applied with 

the outcomes directed to advancing science, agricultural productivity and 

environmental and consumer benefits. We encourage research activities 

involving multi-company and public-private collaborations. Furthermore, we 

have collaborations with our campus faculty and county farm advisors and with 
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SBC previously conducted an economic study of  the value of  the California seed 

industry to California’s economy. We plan to partner with the California Seed 

Association to do an updated and more comprehensive study in 2008. 

Many common challenges face agriculture and consumers around the world. We 

believe that biotechnology will provide important solutions to these challenges 

and that seeds, as always, will be an essential genetic delivery system. To fully 

be accepted and integrated into the world’s food systems, new biotechnology 

tools must have both producer and consumer benefits. Increased yields and 

drought resistance are obvious advantages for producers, but they will also 

benefit consumers as the world’s growing population shrinks the land and 

water available to produce their food. Farmers and consumers will both benefit 

from crops that have enhanced nutritional value, require less petroleum to 

produce and are disease and insect resistant, thereby reducing pesticide use. 

At the same time, our global environment will also benefit from many of  these 

advances, which can be compatible with diverse production systems and are 

equally important in developed as well as developing countries. We believe that 

the application of  biotechnology is critical for agricultural sustainability while 

meeting global food, fiber and fuel demands. 

The vision, commitment and generosity of  the California, national and 

international seed industries and the College of  Agricultural and Environmental 

Sciences at UC Davis have played key roles in the creation and continued 

expansion of  the SBC. Everyone who has worked to make the SBC a huge 

success can take great pride in their role in transforming a local concept into a 

thriving enterprise with an ever-increasing global impact.

critical and in demand. In order to expand our scientific capabilities, we will 

emphasize recruitment of  additional outstanding researchers from UC Davis 

and other institutions to join our research efforts. These new research partners 

will expand our scientific expertise in order to tackle the ever more complex and 

diverse challenges that the seed and plant biotechnology industries will face in 

the future.

External leadership and financial support will continue to be critical to the 

Center’s future success. Our Advisory Council members have provided us with 

outstanding volunteer leadership, and the California Seed Association has been 

an exceptional partner in expanding our industry relationships. Building on these 

partnerships, we will expand our efforts to connect individuals, companies and 

associations with the activities of  the SBC. We will also expand our relationships 

with the American Seed Trade Association and international seed organizations. 

The seed industry has been extremely generous in its support of  the SBC. The 

California Seed Advisory Board has been a major provider of  financial support 

for our operations. In addition, individuals, companies, foundations and the UC 

Davis College of  Agricultural and Environmental Sciences have made significant 

financial commitments. Our longer range goal is to establish an endowment to 

ensure that the SBC is placed on a strong permanent financial foundation.

The results of  our 2004 strategic planning survey were very helpful in providing 

industry input regarding important areas of  science and education on which to 

focus. We plan to conduct a new industry survey to update our strategic plan 

and incorporate the industry’s recommendations for current and future activities 

of  importance. The SBC Advisory Council has encouraged us to expand our 

educational programs outward to international locations. We are currently 

investigating the feasibility of  establishing PBA-like training programs in Chile 

and Saharan Africa in collaboration with local educational institutions. The 
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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.

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

Seed
Biotechnology Center

M I S S I O N 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 facilitate discovery and 
commercialization of  new seed technologies for agricultural 

and consumer benefit.

Special thanks to Jeannette Martins for many of  
the photos contained in this report.
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