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I. Report Overview

Executive Summary

The University of California Division of Agriculture and Natural Resources (UC ANR) is the
major land grant arm of the University of California, part of the nationwide public university
system "built on behalf of the people" (Abraham Lincoln). The Agricultural Experiment Station
(AES) was established to develop cutting-edge research information that can be applied to
solving real-world problems in agriculture and natural resources. Cooperative Extension (CE)
was created as a cadre of academics housed in local communities to translate and test
research findings for practical, local solutions. ANR is unique in its three way partnership with
federal, state and county governments to provide these local and statewide research and
extension programs that address the critical issues of California. Through its partnerships and
collaborations, UC ANR is able to leverage its resources to increase its ability to address these
issues.

Within UC, ANR's mission is to:

e Maintain and enhance connections that fully engage UC with the people of California
Achieve innovation in fundamental and applied research and education that supports
sustainable, safe, nutritious food production and delivery systems

e Economic success in a global economy
A sustainable, healthy, productive environment

e Science literacy and youth development programs

Agricultural Experiment Station faculty members conduct research and teach in four
colleges/school on the Davis, Berkeley and Riverside campuses. Nine research and extension
centers (RECS), located in a variety of ecosystems across the state, provide a core research
and extension base. Six statewide programs focus on specific issues that engage ANR
academics and UC faculty from all the other campuses, allowing integrated teams to work on
complex issues that need multidisciplinary approaches.

The AES has about 700 academic researchers, most of whom also have professorial
appointments representing dozens of scientific disciplines. Cooperative Extension, the principal
outreach arm of the Division, comprises academic appointees attached to campus departments
as CE specialists or county offices as CE advisors; there are about 120 specialists and 200
advisors.

FY 2010

California's state budget crisis continued. The Division tackled the unprecedented $5.2
million permanent cut in state funds and $4 million in unfunded liabilities. The budget reduction
decisions aimed to reduce administrative overhead while focusing ANR programs and people
on the future through our Strategic Vision. To respond to this challenge, a major effort was
launched to maximize administrative efficiency, eliminate duplication, and redirect resources to
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programs. The statewide administrative consolidation is in place and fully operational. The
Division's priority is still to move forward with hiring new academics; current ANR staffing is well
below optimal levels and postponement of new hiring would be extremely detrimental to the
Division's academic mission. The resulting restructured organization will be responsive to the
needs articulated in the Strategic Vision and represents a strong administrative and
programmatic platform for the future. Although the 2009 cuts were severe, realistically they may
not be the last, given the state's budget. ANR continues to seek alternative ways to support our
programs.

After significant discussion internally and with clientele, a new Cooperative Extension model
was developed. Rather than have individual county-based administrative units, new multicounty
partnerships (MCPs) were proposed to achieve administrative efficiency and more effective
program delivery coordination. Ground work for the pilot MCP was completed, and will be
launched in FY 2011, with subsequent MCPs to follow.

During FY 2008, the Division embarked on a comprehensive and inclusive strategic planning
process, culminating in the publication of ANR's Strategic Vision 2025 document. The Vision
identifies the following nine multidisciplinary, integrated Strategic Initiatives that represent the
best opportunities for ANR's considerable infrastructure and talent to seek new resources and
new ways of partnering within and outside the University to find solutions to the issues that will
be facing California in 2025:

Improve Water Quality, Quantity, and Security

Enhance Competitive, Sustainable Food Systems

Increase Science Literacy in Natural Resources, Agriculture and Nutrition
Enhance Sustainable Natural Ecosystems

Enhance the Health of Californians and California's Agricultural Economy
Provide for Healthy Families and Communities

Ensure Safe and Secure Food Supplies

Manage Endemic and Invasive Pests and Diseases

Improve Energy Security and Green Technologies

Given limited internal resources, ANR selected certain initiatives that can have significant,
documented, policy-relevant results over the next five years as the first to get under way. During
FY 2009 ANR launched the following four initiatives: 1) Healthy Families and Communities; 2)
Sustainable Natural Ecosystems; 3) Endemic and Invasive Pests and Diseases; and 4)
Sustainable Food Systems.

During FY 2010, the Division continued to make significant progress toward its Strategic
Vision. During the last year, strategic initiative leaders and panels for each of the four initiatives
developed plans which identified focused areas of inquiry and needed areas of outreach. ANR
members as well as the Division's stakeholders were involved in this effort. Also during FY
2010, ANR decided to additionally move forward with the Water Quality, Quantity and Security
initiative. The FY 2012-2015 Plan of Work includes a full description of this new state-defined
Federal Planned Program, and ANR will report on it in FY 2011. FY 2010 effort on water issues
is discussed under the Sustainable Natural Ecosystems Federal Planned Program narrative.

The selection of these five strategic initiatives does not infer that the other four areas are not
critically important. Rather, ANR does not currently have internal resources significant enough
to be able to make additional investments in all nine at this time. Nevertheless, ANR continues
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to work in all nine initiative areas in addition to the federal priority areas. For FY 2010 we are
reporting on the following eight Federal Planned Programs:

Healthy Families and Communities
Childhood Obesity

Food Safety

Global Food Security and Health
Endemic and Invasive Pests
Sustainable Natural Ecosystems
Climate Change

Sustainable Energy

NN E

The following narratives describe the FY 2010 program highlights for California's Federal
Planned Programs.

Healthy Families and Communities

The alarming frequency of obesity, inactivity, and poor food choices in California affects all
segments of our population. The future health impacts of these issues on the state will be
staggering unless we can reverse this trend. In addition, it is projected that only 7 of every 10
students will graduate from high school and only 1 of 4 will be ready for college. Because a
lower percentage of California's population will achieve college degrees, there will not be
enough college graduates to meet the needs of the state's employers. If our society continues to
lose science literacy, and the youth continue to lack community and civic engagement,
California will be unable to tackle the tough challenges the future holds.

ANR campus and county-based researchers are making inroads into developing science-
based strategies to prevent obesity and diabetes, and to promote wellness. ANR educators
extend environmental, agricultural, natural resources, and nutrition knowledge to students and
other clientele who will be the state's future scientists, leaders, educators and professionals.

Seventy Hatch and Regional Research projects were funded through Multistate Research
sources at UC Riverside, Davis, and Berkeley with a focus on California’s families, youth and
communities. Sixteen research activities were conducted by UCCE Advisors and 298 extension
projects were conducted by UCCE advisors and campus-based specialists under the state-
defined Federal Planned Program: Healthy Families and Communities. Projects, lead by
collaborations of faculty, specialists, advisors, county staff, industry, agencies and community-
based organizations, are being conducted across the campuses and the counties that support
the development of resilient communities; a few illustrative examples follow.

Human Nutrition and Health

AES research was conducted in diverse areas of nutrition and health ranging from molecular
studies to evaluation of nutrition extension strategies. A few of these include: molecular
physiology of fatty acid transport proteins; mammalian circadian rhythms and their impact on
human health; iron metabolism; drug and disease induced element deficiencies; molecular
basics of obesity and Type 2 diabetes; chemistry of lipids in foods and tissues; determinants of
early lactation success and infant feeding practices; interventions to improve zinc and vitamin A
consumption among low income children; nutrition literacy among adult audiences; impact of
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eliminating soda machines in schools on the calorie and calcium intake of adolescents; and the
use of visually enhanced communication tools to improve effectiveness of health campaigns in
rural and low-income audiences.

Also considerable research was done on phytochemicals, including nutrient bioavailability
and their underlying protective mechanisms, cancer fighting qualities, lifestyle modification and
metabolic effects for chronic disease risk reduction, as well as the impacts on food processing
on levels of phytochemicals in fruit and vegetables which has lead to the development of a
framework for understanding the mechanism of action of this class of bioactive compounds.
Another study on biological activity of recombinant human milk proteins found that milk proteins
can now be produced in rice in large quantities and that novel products may be developed that
can protect infants against infections and also supply iron in an absorbable form. This may have
significant health consequences in both less developed and industrialized counties. Additional
study of the human milk proteins will also result in further knowledge of the benefits of breast
milk.

Community level successes include delivery of highly effective nutrition education directed at
high risk and low income audiences, through FSNEP and EFNEP, who reached 215,241 and
67,026 adults and youth, respectively, in 35 of California's 58 counties. These efforts are
making a difference in lives of California families who report healthier food choices, increased
fruit and vegetable consumption, reduced fat and increased whole grains in their diets,
increased physical activity and cost savings in grocery expenditures. One statewide study
found youth who participated in food tasting activities tried more foods and another reported
increased hand washing by children after the nutrition lessons. The expanded use of
technology (Smart Boards, "clickers", websites, videos, Twitter, and Face Book) are showing
promise in nutrition education deliveries.

Family and Consumer Well Being

Research by AES in this area has covered a wide range of topics from protective clothing to
toddler learning. Here are a few examples of the research which is leading to new policy
recommendations on several fronts: nanofibers were researched as new personal protective
technologies to provide protective clothing for first responders and others facing occupational
exposures to fire, heat, biological and chemical hazards; playground equipment and their use by
toddlers was studied providing recommendations for playground facility development; factors in
determining how children acquire information from social environments and cultural settings that
shape their thinking and problem solving was studied to inform recommendations to early
childhood programs on ways to enhance children's problem solving, moral reasoning, and social
cognition; also researched was the degree to which economic hardships of the family of origin
predicts the intergenerational impact of economic stress over time for family members. The
study found that the early economic disadvantage in the family of origin has a negative impact
on the emotional well being and social functioning of the next generation of children affecting
their ability to become effective parents and workers once they reach adulthood. Community-
based programs, such as Money Talks, are equipping consumers and youth to be empowered
consumers.

Youth Development
A sampling of the research conducted by AES faculty in youth development includes

research on: bullying and adolescent copying strategies; a longitudinal study assessing
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parenting experiences and social support during the middle childhood years that predict an
individual's health, vocational identity development, job and marital satisfaction, and fulfillment;
problem solving as a predictor of positive youth development and understanding of how problem
solving interactions contribute to a sense of self-esteem and mastery during the years of
adolescence; understating place-based elements, such as transportation, recreation, education
and community pride in communities that hinder and support adolescent development; and
agricultural literacy including ascertaining teaching strategies to effectively foster conversational
literacy of agriculture and environmental topics and which agrifood system contexts are
conducive to kindergarten-university science and social studies teaching and learning.

Over 212,000 youth were engaged in researched based programming which is improving
their life trajectory and informing the field of youth development. In 2010 the Statewide 4-H YDP
launched, 4-H Thrives! a cutting edge youth development framework that incorporates current
research on positive youth development (PYD) identifying youth's sparks, adopting a growth
mindset, setting goals, and incorporating the 6 C's of PYD: competence, confidence,
connection, character, caring, and contribution. The framework is being incorporated in every
county by teams of staff and volunteers and will be extensively evaluated through control
groups. California Focus, a year-long program for 4-H teens to learn about California
government and history, participate in legislative and judicial simulations, address current
issues, and provide service learning in their communities was recognized in 2010 as a Program
of Distinction. 4-H SET focused efforts on improving the capacity of staff and volunteers to
deliver effective SET programming through six statewide workshops, developing new curriculum
in robotics and water conservation, and conducting several collaborative research projects.
Promising practices are being identified through California's participation in a multi-state project
on social capital.

Community and Economic Development

Research by AES faculty in community and economic development included studies on: the
use of community driven development strategies for reducing rural and global poverty by
improving decentralized and participatory involvement; understanding how jobs are allocated
when they are scarce and how people respond in terms of economic behaviors to high
unemployment; methods, data and empirical applications to explore the impacts of agriculture
policy and trade reforms on agriculture production, rural income and welfare in less developed
countries; planning and urban design issues related to immigrant and minority communities,
public spaces and community landscapes; and effectiveness of community networks in
promoting US citizenship and civic engagement .

Childhood Obesity

Improving children's health is critical to the future of California. Using California's Fitnessgram
data, nearly one-third of the state's school children (measured in 5th, 7th, and 9th grades) are
classified as overweight/obese. Although rates of childhood obesity and overweight are
increasing at alarming rates for all children, low income and ethnic minority children are at
especially high risk. It is estimated by the Centers for Disease Control and Prevention that up to
one-third of children born after the year 2000 will become diabetic at some time in their life if the
current rate of childhood obesity is not reduced. The risk is even greater for Hispanic and
African American children. California leads the nation in health care costs associated with
obesity and the chronic diseases with which it is associated; the cost to the State of overweight,
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obesity and physical inactivity was assessed at $41.2 billion in 2006, predicted to rise to $52.7
billion by 2011 by the California Center for Public Health Advocacy.

To confront this crisis, childhood obesity prevention is a major focus of ANR's Strategic
Vision 2025. ANR is recognized in the country for its leadership and scholarship in addressing
child nutrition. UC ANR was the first to dedicate a CE nutrition specialist to the prevention of
childhood obesity. The UC Berkeley Atkins Center for Weight and Health, founded by CE
childhood nutrition specialists and AES nutrition faculty, is a national leader in the obesity
prevention movement. The recently established UC Davis Department of Nutrition Center for
Nutrition in Schools will be a catalyst for this work, as well.

Four Hatch and Regional Research projects were funded through Multistate Research
sources at UC Riverside, Davis, and Berkeley with a focus on childhood obesity. There were
also 9 research activities conducted by UCCE advisors and 56 extension projects were
conducted by UCCE advisors and campus based specialists under the required Federal
Planned Program: Childhood Obesity. Specific examples of ANR's work to prevent pediatric
obesity follow:

e The child and the family were the focus of a new program in Contra Costa County: 82 4-
H school-age youth, approximately half on their own and half with an adult family
member, participated in a six-week "Healthy Living" research project to evaluate the
effectiveness of a family approach to preventing childhood obesity by improving
nutritional and physical activity behaviors. At 2-hour meetings youth played physically
active games, prepared meals using fresh fruits and vegetables, participated in
interactive activities, and recorded new things they learned. Compared with the youth-
only group, parents who participated in the youth-adult series were more likely to
express confidence in family acceptance of recipes modified to reduce fat and sugar.
Among the youth, there was significant change observed in reduced soda and sports
drink consumption.

e The child in the community was the focus of Sacramento's CE program to provide seven
weeks of summer day camp for about 100 low-income youth, ages 6 to 8 years old, at
community centers and elementary school sites. The program included nutrition
education, cooking, arts and crafts, games and fitness activities. The interactive, hands-
on activities taught campers about good food habits. Eighty-four percent of the
participants increased their knowledge about the importance of eating a variety of
nutritious foods. Many began to make healthier snack choices.

e Hatch funds supported work to identify genetic research to reduce obesity and included
specific genes that influence response to amount and type of dietary fat. Obesity and
diabetes genes may be used to identify specific individual causes for obesity or diabetes.
Knowledge of obesity and diabetes genes will provide a better understanding of the
mechanisms by which body fat and diabetes are regulated.

e In arandomized controlled community-based educational intervention to evaluate
changes in behavior and metabolic parameters related to risk of diabetes, investigators
grouped Latino mothers of children aged 1-3 years into two groups: at low or high risk of
childhood obesity based on birth weight and mother's history of gestational diabetes.
Investigators examined differences in child feeding practices associated with accelerated
weight gain among children.
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e In another study, 82 youth who were recruited through the 4-H Youth Development
Program, schools, community organizations, and by newspaper announcements
attended six nutrition classes. Each session included a physically active game, hands-
on cooking, shared mealtime, a brief nutrition activity, reflection and goal setting.
Groups were randomly assigned as youth-adult and youth-only. To improve the
methods of assessing dietary outcomes in youth, a validation study of a digital
photographic method to complement dietary recalls was conducted. The findings of this
study will have important implications for messages and interventions to be delivered
through other USDA programs, including EFNEP and FSNEP. The nutrition curriculum
that was developed used a hands-on learning approach.

e Programming has been developed to reduce the health consequences of obesity and
prevent diabetes in overweight African American children living in low-income
communities. An intervention at a summer camp was followed by monthly sessions over
2 years with nutrition education, physical activity promotion and self-esteem and self-
efficacy. A cross sectional analysis of a sample of 9 to 11-year-old children with BMI
greater than the 85th percentile was performed to evaluate the relationship of dietary
intakes to fasting hematological and biochemical measurements and blood pressure as
selected markers of cardio metabolic risk factors. Multivariate regression analysis
showed that higher calories were associated with higher plasma concentrations of
intermediate density lipoprotein cholesterol (IDL-C) and very low density lipoprotein
cholesterol (VLDL-C). Higher intakes of carbohydrate energy (fat and protein held
constant) were associated with higher IDL-C, VLDL-C triglycerides (TG) and insulin
resistance (HOMA_IR). Higher intake of fat was associated with lower HOMA-IR.
These findings are valuable for better understanding impacts of nutrition programming
on the individual youth at high risk for obesity.

e Survey data was collected in 31 California schools to assess student's knowledge and
attitudes regarding food and activity programs and policies to prevent obesity, survey
data documented youth food and activity behaviors. Data documents improved fitness
levels of students who walk to school. Poorer BMI outcomes were paradoxically
associated with the higher fitness levels of students walking to school pointing to the
increased access to snack food vendors for youth walking to school. The same survey
data also provided insight into students' competitive food preferences. This is the first
study to present data on local and state food policies from the student perspective. This
information has been published and will serve to inform school nutrition changes in
California.

e Alarge scale evaluation of nutrition education in WIC was conducted to inform
counseling efforts in WIC. The Atkins Center staff evaluated the effectiveness of the
new WIC educational curriculum to promote healthy food choices in line with the 2010
Dietary Guidelines. The study found significant behavior change among WIC
participants. Findings from this study have been published and will inform both WIC
educators and others who work with low-income mothers.
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Food Safety

For many years, UC ANR research and extension personnel have been involved in food
safety issues. However, because of recent outbreaks of E. coli 0157:H7 and Salmonella on
various food commodities, ANR activities in the food safety arena have intensified, broadened in
scope, and involved more campus- and county-based academics. In addition, ANR food safety
efforts are notable for continuing to cover a wide range of California commaodities (processed
foods, fresh-cut products, dairy cows, poultry, seafood, leafy greens, nut crops, melons and
other cucurbits, strawberries and other fruits) and addressing the need for both basic and
applied research.

Eleven Hatch and Regional Research projects were funded through Multistate Research
sources at UC Riverside, Davis, and Berkeley with a focus on food safety. There was also one
research activity conducted by a UCCE advisor and 60 extension projects were conducted by
UCCE advisors and campus based specialists under the required Federal Planned Program:
Food Safety.

Projects:

¢ Improvement of food safety programs and the reduction of food poisoning risks depend
on a deeper and more complete understanding of the human pathogens that are
involved. ANR scientists therefore are investigating basic, foundational aspects of the
biology, physiology, and biochemistry of key foodborne pathogens such as E. coli,
Salmonella, Listeria, Staphylococcus, Yersinia, and other pathogens. For example,
researchers are striving to understand how these bacteria detect, respond to, and
survive various stresses such as acid, ethanol, temperature changes, and salts.
Understanding these bacterial responses can help devise improved means of controlling
the growth of these organisms. A Listeria project is examining how, at the biochemical
level, this pathogen transports and takes up various substances. Elucidation of this
transport system can lead to approaches for limiting Listeria reproduction. The molecular
basis for how E. coli, Salmonella, and Yersinia pathogens produce and secrete proteins
is the subject of another project that promises to add to the understanding of how these
bacteria survive, infect humans and animals, and cause disease.

o Detecting and quantifying foodborne pathogens in the environment (soil and water, for
example) and on food commaodities are difficult and complex tasks. Projects are in place
to devise faster, simpler, less expensive detection methods that remain sensitive and
accurate. Industrial facilities that produce processed foods such as canned tomato
products and packaged almonds, or "value added" lightly processed items such as
bagged leafy greens, also rely on researchers to improve pathogen detection methods.
ANR researchers are also involved in assisting these industries in improving the quality
of finished products by studying the chemical, microbiological, and engineering
components of these processes. Such investigations can help develop hew means of
improving product quality, predicting problems, detecting pathogens, decontaminating
the commodity or equipment, evaluating finished product quality, and addressing food
safety concerns.

¢ ANR research teams have conducted innovative field research in order to better

understand the ecology and persistence of foodborne pathogens in agricultural fields.
Campus- and county-based academics have collaborated to study how E. coli,
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introduced into lettuce and spinach fields grown under commercial conditions, survives,
is spread, and responds to growing practices. Such experiments can better inform
industry and regulators on the relative risks of E. coli in the farm environment.

¢ Food safety issues go beyond microbial contamination of edible commodities. When the
gulf oil spill contaminated seafood supplies, ANR academics quickly responded and
joined in a nationwide effort to test, monitor, and otherwise work to protect consumers
from consuming contaminated seafood items. This effort provides an example of the
broad influence of ANR programs that extends beyond the California border.

Program delivery:

¢ The information generated by these programs has been delivered to a diverse audience
of ANR clientele, including farmers, processors, regulators, public policy makers,
agricultural commaodity boards and organizations, consumers and the public in general.
Program and information delivery took many forms, including scientific publications,
technical reports, consumer information bulletins, extension short courses, website and
blog postings, presentations to commodity groups, university sponsored educational
events, interactions with media, and other opportunities for information transfer. A
number of the ANR website information sources on food safety are particularly well
done. Special outreach efforts were also made to extend food safety research and
extension information to targeted, under-represented groups such as non-English
speaking, limited resource farmers in California. For example, food safety knowledge
sessions were completed for Hmong and Mexican strawberry growers, with
presentations and printed materials translated into the appropriate languages for the
respective audiences.

Program outcomes:

¢ The diverse and wide ranging ANR food safety programs are playing important roles in
keeping clientele informed of issues, concerns, and progress in the food safety arena.
Programs are helping producers, suppliers, and buyers of food commodities comply with
new food safety regulations. Under-represented Hmong and Mexican strawberry
growers in California, for example, are able to participate in new food safety auditing
programs because of the training received from county-based academics. Through
various efforts in the Nutrition, Family, and Consumer Science program, campus- and
county-based ANR academics make it possible for consumers to participate in food
safety education programs that help them improve food handling and preparation
techniques. Focused efforts have successfully enabled low-income youths, adults, and
families to adopt safer food handling practices, as well.

Global Food Security and Health
Rapid population growth, wide spread poverty and the rapid losses of irrigated farmland
create an urgency to improve our ability to produce food more efficiently and more sustainably.

Food insecurity currently affects 1 in 10 Californians, and will continue to challenge millions of
Californians in the future.
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Only an interdisciplinary approach can effectively address the severe challenges food
insecurity presents to social and environmental justice. ANR scientists have a key role to play
introducing new crops and enterprises and developing new uses for existing crops and animals.
Working with producers, we can improve the nutritive value of California commodities. California
agriculture will benefit by the value added to its commodities and its competitive advantage in
national and international markets. Agriculture's enhanced economic viability will improve the
guality of life, education, and other services in rural California and will contribute to the state's
overall economy as well.

Two hundred and twenty seven Hatch and Regional Research projects were funded through
Multistate Research sources to investigators at UC Riverside, Davis, and Berkeley with an
agricultural focus. There were also 113 research projects conducted by UCCE advisors and 556
extension projects conducted by UCCE advisors and campus based specialists under the
required Federal Planned Program: Global Food Security and Health. The following projects
illustrate the types of projects that are being conducted by academic and non-academic
personnel located in county extension offices, the three ANR campuses, several Research and
Extension Centers, and occasionally on USDA facilities in collaborative efforts:

A few years ago, a UC researcher isolated the rice genomic region that carries the
submergence tolerant trait and demonstrated that one of the 13 genes in the region,
called Subla, confers submergence tolerance. Subla was then precisely transferred
into popular high-yielding rice varieties. Given the field performance of the new lines,
many national rice improvement programs in Asia began rapid seed multiplication and
dissemination efforts. For example, in 2009-2010, Swarna-Subl was released in India,
Indonesia, and Bangladesh; BR11-Subl was released in Bangladesh; and IR64-Subl
was released in the Philippines and Indonesia. Additional varieties with Subl are being
developed by national breeding programs in several countries in Asia.

¢ Irrigation Research Delineates Tradeoffs in Fruit Quality and Yield:

UC Kern County farm advisors, in cooperation with a private citrus grower, developed
and implemented a series of carefully monitored irrigation treatments that allowed
delineation of the affects of late-season irrigation stress on fruit quality and yield. Yield
and fruit quality evaluations were conducted at the experimental pack line and laboratory
at the UC Lindcove Research and Extension Center. A UCCE specialist brought
together a human sensory panel to determine if the laboratory-measured differences in
fruit quality correlated with human sensory perception. Growers specializing in producing
fruit for the early navel market now have available to them knowledge of the tradeoffs
related to irrigating early navel varieties in the August-through-October time period. This
research demonstrated that late season irrigation stress saved water, increased
development of early fruit color, and increased the concentration of soluble solids, such
as sugar, and organic acids.

e Making Avocado Crops Profitable in Ventura and Santa Barbara Counties:

Working with growers, ANR campus- and county-based personnel began testing various
methods for controlling root rot. The management practices developed by ANR have
made avocados economically very attractive for coastal growers where the costs of
labor, land and water are so high.
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e Organic Demonstration Farm Thrives at Local Community College Campus:

An organic demonstration farm was planned, designed and implemented. As the first
sustainable agriculture and horticulture education and training center of its kind in Marin
County, the Indian Valley Organic Farm & Garden will be instrumental in creating the
next generation of green industry professionals, fostering countywide agricultural literacy
and environmental sustainability, and providing graduates with the tools to find and
create green jobs and businesses in horticulture, agriculture and beyond.

¢ Research and Education Program Keeps the California Rice Industry Competitive:

For over 10 years UCCE conducted a series of experiments to develop the best
management practices to ensure high quality rice. UCCE published the Rice Quality
Handbook as a standard reference for growers and dryer operators. The companion
Rice Quality Workshop, attended by hundreds since its inception, is required training for
employees of rice dryers throughout the Sacramento Valley. Understanding the
production and processing variables affecting rice quality enables growers to harvest
rice at lower moisture content, reducing drying costs, better preserving rice in storage
and increasing profitability. Commercial dryers reported reducing energy use by as much
as 20 percent.

e Farm Succession: Helping Families Nurture the Next Generation:

A profitable, owner-operated system of agriculture is necessary for the economic well
being of our rural communities. Many farmers will retire in the next two decades and
younger people are needed to carry on these farm businesses. A UCCE farm advisor
offered statewide conferences and regional workshops on farm succession. In addition,
she conducts individual consultations. Statistical outcomes, such as acres of farmland
still in production, are hard to come by in this very dynamic and long-term arena; but, we
believe that the educational outreach has affected the future of California farming and
ranching in a lasting way.

e Postharvest Biology of Fruit:

Researchers have been studying the increase in susceptibility to pathogens that
accompanies the ripening of fruit: for example, the interaction of the gray mold pathogen
Botrytis cinerea with ripening tomatoes. The long-term goal is to manipulate the fruit
ripening program so that increasing pathogen susceptibility is no longer linked to the
ripening process.

e Integrated Approach to Enhance Efficiency of Feed Utilization in Beef Production
Systems:

Results of this work suggest that selecting replacements on phenotypic weaning weight
improves subsequent efficiency over selection on genetic breeding value. This
information can be used to improve genetics or to determine the appropriate
management system for different genotypes, or animals with varying energetic
efficiencies. Beef producers should improve their understanding of how to manage
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animals with inherently different genotypes and phenotypes. Also, producers will gain
greater control over beef management and improve profitability.

e Genetic Variability, Selection and Inbreeding in Flower Crops:

This project applies new cut-flower breeding methods to populations of Gerbera hybrida
to improve performance of cut-flower cultivars for California greenhouse production.
These results will provide commercial flower breeders in California with a breeding
strategy for the genetic improvement of flower crops and combine additive genetic
variability with strong inbreeding depression. The results will also validate whether
negative correlations between flower yield and flower quality can be effectively reduced
allowing the production of high yielding varieties that also have high flower quality.

Endemic and Invasive Pests

California's pests pose risks to the state's economy, trade, natural resources, health and the
environment. Pests and pest management activities are very diverse and extensive given
California's moderate climate coupled with the state's diverse land resources, including 27
million acres of cropland, 43 million acres of public lands, and more than 350 crops. Pests that
may cause economical and health impact include arthropods, plant diseases, weeds,
nematodes, and vertebrates.

Pest management efforts and activities focused on the development of basic and applied
knowledge, as well as products to help develop integrated pest management strategies that are
effective, economical and environmentally responsible and support public health. These
activities work to understand pest biology and ecology, improve methods of pest detection and
monitoring, understand pest genomics and interactions with host plants, breed for pest
resistance, develop novel pest management techniques including biological control, improve
application technology and delivery, and develop predictive models for pest infestation and
damage.

One hundred and sixty three Hatch and Regional Research projects were funded through
Multistate Research fund sources to investigators at UC Riverside, Davis, and Berkeley with
pest management focus. In addition, there were 119 research projects reported by UCCE
advisors and 417 extension projects were conducted by UCCE advisors and campus-based
specialists under the state-defined Federal Planned Program: Endemic and Invasive Pests and
Diseases.

e Pierce's Disease and its Vector Glassy-Winged Sharpshooter:

Pierce's Disease (PD) is one of the most pressing disease problems in California. PD
has significantly affected wine and table grape production, especially in southern
California since the introduction, spread and establishment of the glassy-winged
sharpshooter (GWSS), the causative vector of PD that transmit xylem-colonizing
bacterium Xylella fastidiosa (Xf). Research has been conducted to reduce the population
of glassy-winged sharpshooters that spread the disease, map the genome for Xf, and
develop new cultural and vineyard practices to help growers contain the spread of PD.
To reduce Xf bacteria transmission, research was conducted to generate information on
how the plant pathogenic bacterium Xf interacts with sharpshooter vectors at the
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molecular level. This approach would represent a novel mechanism to limit the impact of
an economically important plant pathogen. In addition, in the search for long-term
solutions, work was conducted breeding grape for PD resistance. Several of these lines
were tested under field conditions with promising results. As a result of PD and GWSS
research, the disease control strategies have advanced to the point that planning for
commercialization is in progress, including matters of regulatory approval and intellectual
property freedom-to-operate.

o Management of Weedy and Invasive Plants in Wildland and Agricultural Ecosystems:

In California, there is a great concern about introducing invasive plants that may damage
agriculture and ecosystem processes such as community diversity, hydrology, fire
regimes, and soil chemistry. Research has shown that invasive plants have a
competitive advantage because they are no longer controlled by their natural predators
or pathogens, and can quickly spread out of control. In California, approximately 20% of
the plant species established are non-native, with 3% considered harmful invasive
plants. Although the percentage is small, these invasive plants inhabit a large proportion
of the landscape. Research was conducted to study biology, invasiveness, and
management of important invasive weed such as giant reed, medusahead, downy
brome, artichoke thistle,Arundo donax, Sahara mustard, black mustard, shortpod
mustard, Salsola tragus, and jungle grass. Researchers also have evaluated biological
attributes of invasive plants and vulnerable plant communities to develop management
protocols for screening plants and prioritization of their control, containment, and
eradication. Results of this research have direct applications for developing ecological
approaches for prevention and management of wildland invasive weeds.

¢ Integrated Pest Management Strategies for California Specialty Crops:

Projects were conducted to develop Integrated Pest Management strategies for key
arthropods and diseases of specialty crops. Several projects evaluated mortality and
sublethal effects of specific pesticides on biological control agents of pests in specialty
crops, and develop new and effective tactics that can be incorporated into IPM programs
for various crops including strawberry, almond, citrus, avocados, pistachio, grape, fruit
trees, olive, blueberries, and vegetable crops. Several new insecticides for control of
pests were evaluated and requests made to IR-4 program to register promising
compounds. The relationship between timing of the spring sprays and efficacy shows
that proper timing enabled reduced-risk insecticides including insect growth regulators to
be used instead of organophosphates and pyrethroids to control important pests such as
peach twig borer and navel orange worm. Researchers developed ecologically and
economically sound methods, which reduce dependency on broad spectrum pesticides
and maximize nonchemical, for controlling citrus arthropod pests such as red scale,
citrus thrips, citricola scale, cottony cushion scale, citrus red mite, katydids, and the
recently arrived citrus leafminer and citrus peelminer. Degree-day estimates and
economic thresholds of damage were also developed. In addition, timing, rates, and
methods of application of reduced-risk pesticides to improve selectivity favoring natural
enemies were identified.

¢ Management System for Spotted Wing Drosophila in Caneberries and Strawberries:
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UCCE in Santa Cruz County discovered a new vinegar fly pest infesting caneberries and
strawberries, which was later described by the California Department of Food and
Agriculture as Drosophila suzukii, and given the common name spotted wing drosophila.
In 2009, spotted wing drosophila spread to cherries, blueberries, caneberries and
strawberries in California, Oregon, Washington, British Columbia and Florida. UCCE
farm advisors and specialists undertook an aggressive research program to create a
program of management for this new pest. The information was extended to growers
using the internet. California caneberry growers, who were among the most affected by
spotted wing drosophila, quickly deployed the methods as outlined by UCCE with great
success. The result was a drop in the amount of spotted wing drosophila infested fruit of
at least 20 percent, resulting in savings of $36 million to the industry.

Sustainable Natural Ecosystems

The term "Natural Ecosystems" refers collectively to the less intensive land uses
characteristic of forests, rangelands, and wetlands. Common themes across many of our natural
resources include population growth, climate change, land use change and fragmentation, and
science literacy. In addition to those four cross-cutting themes, several key areas of inquiry
have been targeted by the ANR Sustainable Natural Ecosystems Strategic Initiative as having
large impacts on California's natural resource ecosystems. They are briefly described below
along with selected examples of high impact programs representative of ANR's work during FY
2010.

One hundred and forty seven Hatch and Regional Research projects were funded through
Multistate Research sources to investigators at UC Riverside, Davis, and Berkeley with a
natural resources focus. There were also 23 research projects conducted by UCCE advisors
and 347 extension projects were conducted by UCCE advisors and campus-based specialists
under the state-defined Federal Planned Program: Sustainable Natural Ecosystems. Projects
are being conducted in several areas that are essential to sustaining California's natural
resources; a few illustrative examples follow:

¢ Land Change Science:

California is characterized by a complex physical geography, tremendous natural
biodiversity, and an intricate ownership pattern that juxtaposes private, municipal, state,
tribal and federal land parcels across the state. Land use and human development as
implemented across California's diverse ecological and social landscape can lead to
increasing fragmentation which in turn threatens the ecological integrity of vital natural
resources. Rapid increases in human population density and changes in climate only
accentuate the need to coordinate regional planning efforts to promote conservation
while also meeting the needs of all Californians. Land use and fragmentation are critical
issues in sustaining natural ecosystems. Projects are underway helping clientele build
and use better tool kits for quantitatively evaluating changes in the Californian
landscape.

= For example, risk of wildfire is one of the critical issues facing California
communities that border wildlands. Educating homeowners about fire-safe
landscaping is one of the most effective ways to increase fire safety, reduce
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costs associated with property destruction, and reduce the risk of erosion and
debris flows after a fire. The UCCE Sustainable and Fire-Safe (SAFE)
Landscapes program teaches Los Angeles and Ventura County wildland/urban
interface homeowners how to create and maintain fire-safe landscaping around
their homes, and take steps to protect the health of neighboring habitat. In
particular, the program educates homeowners about the ecological and fire risks
posed by invasive plants. UCCE also works with fire agencies, nurseries, and
other organizations that provide lists of recommended plants to make sure they
do not suggest the use of invasive species. In addition, recent research produced
the first high-resolution map of where hot, dry Santa Ana winds consistently are
most severe and which areas are more sheltered. Such models can predict
where the largest wildfires in California are most likely to occur. Such quantitative
analysis of extreme wind spatial variation can improve fire management
effectiveness and the sustainability of urban development on fire-prone
landscapes.

= Another example of a land change science project investigates how elevated
nitrogen (N) inputs to wildlands adjacent to urban and urbanizing landscapes
alter plant community composition; determine whether oak canopies function as
hotspots of nutrient/pollutant inputs to wildlands adjacent to suburbs and
agriculture; and assess how any enhanced N inputs affect plant performance and
competitive relationships between native and exotic species. The project is
testing whether plant and soil chemistry are altered by the enhanced nutrient
input by applying an improved classification of urban land cover to the
Sacramento metropolitan region. Multiple organizations including the UC
Reserve System and the ANR Research and Extension System, the San
Francisco Water District, the Audubon Society, CSU Fresno, and the USDA
Forest Service Range are contributors.

¢ Biodiversity:

California is a global biodiversity hotspot given its unique and highly variable topography,
geology, and climate. Increasing urbanization, global climate change, air pollution, and
invasive species will impact the state's biodiversity. Conservation and restoration of
diversity will be challenging, particularly due to land use changes and climate change,
and will require an understanding of the distribution of ecosystem types, species, and
species interactions, across space and time. These components of diversity are among
the critical factors that maintain resilient systems and ecosystem services. Issues of
biodiversity cross over several ANR initiatives and are not restricted to any state or
region, and include a diverse clientele, requiring a high degree of cooperation and
strength in research and outreach.

= Once numbering in the thousands, today coho salmon in the Russian River and
its tributaries are on the verge of local extinction. To prevent this from happening,
the California Department of Fish and Game (DFG), NOAA Fisheries, the Army
Corp of Engineers, the Sonoma County Water Agency, Sonoma County UC
Cooperative Extension and Sea Grant teamed up in 2001 to create the Russian
River Coho Salmon Captive Broodstock Program. Under this program, juvenile
coho were collected from coho streams within the Russian River watershed by
DFG, and subsequently raised to maturity and spawned at Don Clausen Warm

15
Federal Annual Report Date: 04/01/2011



Springs Hatchery at Lake Sonoma. In 2004, DFG began releasing the offspring
of these captive-bred wild fish into Russian River tributaries that historically held
runs of coho salmon. The goal of this program is to restore self-sustaining runs of
coho salmon to multiple tributaries of the Russian River, and in doing so, create a
balance where the river's water can sustain both the coho salmon and the
residential and agricultural uses that rely on it.

= Crop pollination by bees affects an estimated 15-30% of the food composing the
American diet. The honey bee (Apis mellifera) dominates crop pollination in the
US; but, the number of commercially-managed colonies has been declining due
primarily to parasites and diseases, and pollinator shortages have occurred in
recent times (e.g. 2005) as a result. Wild bee species (4000 species in North
America) provide a complementary source of pollination services, as well as an
insurance policy against fluctuations in supply of the honey bee, but may also be
at risk. Previous research has shown that communities of wild pollinators can
provide sufficient pollination services on farms. But there are few examples of
attempts to restore pollinating organisms and pollination function, particularly at a
landscape scale. A UC research program investigated the factors contributing to
the decline of important wild crop pollinators, and used this knowledge to develop
effective restoration protocols. Based on this project, plus our previous research
on native pollinators and their role in crop pollination, the California Natural
Resources Conservation Service (NRCS): 1) completed development of a state
technical note on native bee conservation; 2) prepared a pollinator plant list for
the state; and 3) developed and implemented new cost share rates for the NRCS
Environmental Quality Incentives Program, paying growers 90% of costs to
implement hedgerows that include plants for pollinators. In addition, the project
outreached to members of Resource Conservation Districts from several
counties to do monitoring training. The work will allow implementation of new
management techniques on farms to restore pollinator diversity and abundance,
and monitor the results of these management innovations.

o Water Quantity, Quality, and Security:

Californians built and maintain the largest water redistribution system in the world.
Moving water from sources, such as the Sierras and the Rocky Mountains, to agricultural
and urban sinks, through wetlands, deserts, and wildlands consumes energy at
unprecedented rates. Recent droughts and expanding urban populations place
increasing pressure on California's water supplies. There is a clear need for objective
research into the changing conditions, and new management strategies for water which
include how land use and management regulate the water cycle.

= In residential areas outdoor water use, primarily for landscapes, comprises 50
percent or more of total water use. It is commonplace to see excess water
gushing down storm drains from poorly aimed sprinklers, broken sprinkler heads,
and a larger volume of water applied than the soil can absorb. The runoff water
can carry pesticides, fertilizers and other waste into waterways, causing a
detrimental effect on the health of the aquatic life in rivers, lakes and bays. UC
researchers examined the runoff from eight neighborhoods in Sacramento and
Orange counties. Water runoff samples were collected and analyzed for 11
pesticides, fertilizers, other pollutants and pathogens. In both counties, UC
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Master Gardeners developed activities for homeowners to improve landscape
management practices related to water, fertilizer, and pesticide use. The aim is to
reduce or eliminate pollution runoff.

* Another research project analyzes and assesses the long-term sustainability of
groundwater quality in aquifer systems in California on a centuries-to-millennia
time scale. It will ascertain whether current information indicating declining
groundwater quality in many areas is part of a long-term trend, and evaluate past
analyses and hypotheses that suggest that groundwater quality may worsen for
many decades or centuries to come. Target audiences include Department of
Water Resources, State Water Resources Control Board, Regional Water Quality
Control Boards, EPA, and USGS. Results of this research, together with ongoing
water quality monitoring by state and federal agencies, indicate that groundwater
guality in most California basins is on a long-term, gradual decline owing to
agricultural and urban sources of contamination.

= Another research project worked to determine how climate change will affect
plant community compaosition in southern California, and how such changes will
affect water cycling by plants. The overall objective is to predict how water
resources will be affected by vegetation change, how individual species are likely
to respond to climate change, and refine our knowledge of which species are
more likely to be threatened by alterations in precipitation regime.

= UC researchers worked to develop an approach to prioritizing ecosystem
investments that can increase the value of investments made in improving Delta
inflows and outflows. Such ecosystem investments fit into an overall plan to
make the Delta a place that favors desirable species and ecosystem services. A
prioritization scheme based on ecological benefits, when combined with others
based on costs and additional benefits could be put in place fairly rapidly and
improve decision making for ecosystem investments. Such a process is
necessary to prevent extinction of listed species and find ways to work with,
rather than against, the inevitable physical and biological changes that are
coming to the Delta.

= Lastly, interdisciplinary studies of the San Francisco Estuary and California water
policy synthesize information on the estuary, especially the Delta, and relate it to
California water policy. In 2010, the researchers' second book was published
Comparing Futures for the Sacramento-San Joaquin Delta, and they provided
analyses to assist the State Water Resources Control Board in their attempt to
determine optimal flows into the Delta.

e Understanding and Valuing Working Landscapes and Ecosystem Services:

California's growing population will require an increased utilization of the natural
resources. The degradation and loss of these natural resources reduces the benefits or
services provided by our natural ecosystems with consequences to our society such as
poorer health, less productive agricultural systems and forests, fewer jobs, higher costs
to provide clean drinking water, increasing flood damage in coastal and riparian
communities, less outdoor recreation, degraded natural aesthetics and the loss of
genetic diversity in our flora and fauna that could harbor enormous, but yet undiscovered

17
Federal Annual Report Date: 04/01/2011



benefits. Attributing a monetary value to each service enables policy makers to
guantitatively understand the societal impacts of specific land use decisions that
degrade our natural ecosystems, which can lead to better land use and mitigation
decisions.

= Small-scale foothill farmers and ranchers are known for the quality of their
products. However, excellent animal or crop production skills, hard work and
dedication may not be sufficient to maintain an economically viable farm
business. No matter how good their product, farmers and ranchers who lack the
business and marketing skills critical to a viable small business may not be
successful. UCCE farm advisors, in cooperation with farmers and a Farmers
Market manager, developed a six-week farm business planning course with
sessions on financial analysis tools, financial statements, weak links, operations
planning, evaluating existing and alternative enterprises, analyzing markets and
action plans.

= Another project uses impact assessment techniques to measure the gains from
Payment for Environmental Services (PES) schemes, and uses mechanism
design and the theory of contracts to assess different PES schemes. It will also
help understand the willingness and ability of resource owners (individuals and
communities) to contract for PES, and understand the complementarities and
conflicts between PES and agricultural policy. This work has been influential in
guiding the specification of a very large nationwide Mexican program of PES to
prevent deforestation, with the objective of preserving hydrological services. This
research will also be influential in helping design the numerous programs of
avoided deforestation that are emerging following the 2009 United Nations
Copenhagen climate change conference, where doing this was the major positive
result.

= Lastly, another project's goals are to characterize the demand for land and water
resources in California and beyond, and to identify optimal strategies for
managing conflicts among competing demands. In the area of land use, the
project will develop statistical estimates of the cost of land use regulation in
Southern California, develop a general framework for measuring the costs of
habitat conservation, and identify policies for coordinating federal, state and local
land use interventions. With respect to water resources, the project will develop a
conceptual framework for an optimal urban water supply portfolio, consider the
role of expanded groundwater storage in an optimal portfolio (with application to
the case of Southern California), refine estimates of agricultural water demands
in California, and research the failure of the 2009 California Drought Water Bank
and whether this episode has any broader implications for water markets in
California and elsewhere.

Climate Change

California is characterized by a complex physical geography, tremendous natural biodiversity,
and a growing and diverse population. As the climate changes, and our urban footprint
continues to grow in the next century, the interplay between climate change and urbanization
will increase the challenges faced by California citizens, local and state government officials,
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and planners. For example, the state's water resources are predicted to be vulnerable through
changes in snow pack, timing and amount of precipitation, and increasing urban demand. More
weather extremes, such as an increased frequency of heat waves are expected. Climate
change is also anticipated to increase the risk of catastrophic wildfire. Invasive species are likely
to increase in range and impact on natural resources, as climate change creates new habitats
and niches and eliminates existing ones. In addition, the state's coastal and bay areas are at
risk of flooding due to a rising sea level. These projected increases in human population density
and changes in climate highlight the need to coordinate regional planning efforts to promote
conservation while also meeting the needs of all Californians for reliable and clean water,
healthy communities, and food.

Eleven Hatch and Regional Research projects were funded through Multistate Research
sources to investigators at UC Riverside, Davis, and Berkeley under the required Federal
Planned Program: Climate Change. There were also 6 extension projects were conducted by
UCCE advisors under the state-defined Federal Planned Program: Climate Change. Projects
are being conducted in several areas that are essential to understanding the impact of a
changing climate on California's natural resources, economy and population; a few illustrative
examples follow:

¢ Empirical and Modeling Studies of a Changing Climate:

Projects are being conducted that elucidate the nation of the complex processes which
control global and regional climate and climate change, across many domains. These
include modeling atmospheric dynamics in aerosol concentrations and types; detailed
measurements of climactically important trace gases, such as carbon dioxide and
carbonyl sulfide and carbon monoxide; and establishing a baseline of the
biogeochemical, mineralogical, physical and morphological properties of soils that in turn
influence carbon storage, nutrient cycling, biodiversity and regulation of quality and
guantity of water supply. In one project examining atmospheric dynamics and weather,
critical understanding of the development of the 2006 record-setting heat wave in
California was gained through model simulations: these kinds of extreme weather events
have dramatic consequences for public health, are predicted to increase. ANR
academics are working closely with such agencies as the California Air Resources
Board, NASA, California Sea Grant, and NOAA.

¢ Response of Native and Important Species:

Projects are being conducted to predict the effects of climate change on vegetation
types and species in California. These projects focus on plant trait adaptability (e.g.
heritable adaptation), possible range shifts that might occur with a changing climate, and
novel statistical models that test the role of climactic factors in determining distributions
of California plant species currently, and in the future. These plant studies are critical to
understanding possible changes in habitats, and also changes to fire regimes. ANR
academics are working closely with agencies such as the US Forest Service Region 5,
and other non-governmental organizations, such as The Nature Conservancy.

e Economic Futures:
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The potential impact of climate change on agriculture, the sector of the economy most
likely to be affected, remains controversial. Projects are being conducted to predict the
effects of climate change on agriculture from an agricultural economics perspective, by
estimating the economic value of management actions such as reduction in greenhouse
gas emissions. These projects also explicitly examine the uncertainties associated with
such modeling frameworks, and explicitly incorporate adaptation in their models. The
possibility of widespread biofuel adoption is also examined, and is discussed further
under the following Sustainable Energy Federally Planned Program.

e Social Dynamics:

Projects are being conducted to look at the possible different impacts of a changing
climate across social and ethnic groups throughout California. ANR academics are
working closely with groups such as the Bay Area Open Space Council.

Sustainable Energy

Public policies that add the production of biomass feedstocks for power and fuel to the
existing objectives of agricultural production systems has affected the work of many ANR
scientists and extension advisors. Both purpose grown crops and crops residues are used or
will be used for these purposes. Adding new demands on agricultural systems alters demands
for agricultural products, and results in new public scrutiny about the efficiency and sustainability
of biomass production systems. The greenhouse gas intensity of farming in general is a new
concern that originates in part with the need for biomass feedstocks for energy.

A large number of AES faculty, CE specialists and advisors are participating in research and
outreach projects focused on these topics. At UC Berkeley there is the Energy Biosciences
Institute (EBI), which is part of a unique partnership with three other research partners, the
Lawrence Berkeley National Laboratory, the University of Illinois at Urbana-Champaign, and
British Petroleum (BP); it was created in 2007 by a 10-year $500 million grant from BP. EBI
explores the application of advanced knowledge of biological processes, materials and
mechanisms to the energy sector. More than 300 researchers, including AES faculty, study the
complete bioenergy life cycle, beginning with the feedstocks, continuing through biomass
depolymerization, and ending with finding a more effective fermentation process. At UC Davis
there is the Bioenergy Research Center, which is a coalition of over one hundred campus
research scientists from a wide range of disciplines, seeking to advance the development of
bioenergy: heat, power, and biofuels from biomass, and the California Biomass Collaborative
which is part of the statewide California Renewable Energy Collaborative, and includes more
than 500 members from government, industry, academia, and environmental organizations.

Ten Hatch and Regional Research projects were funded through Multistate Research
sources to investigators at UC Riverside, Davis, and Berkeley with a sustainable energy focus
under the required Federal Planned Program: Sustainable Energy. There were also 6 extension
projects were conducted by UCCE advisors under the state-defined Federal Planned Program:
Sustainable Energy. Projects are being conducted in several areas that are essential to
sustaining California’'s energy resources; a few illustrative examples follow:

e Biofuel Feedstocks:
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Biofuel crops must be produced as efficiently as possible in order to not compete with
food crops on prime agricultural lands. Ongoing biofuel field trials are yielding positive
findings which could give California and Arizona growers the opportunity to diversify
while producing renewable energy. UC research was conducted to evaluate potential
biofuel feedstock crops for California, including sorghum, switchgrass, miscanthus,
oilseed crops, sugarbeets, and sugar cane in the Imperial Valley. These crops were
discussed at the 2010 Alfalfa, Forages, and Biofuels Field Day at the UC Desert
Research and Extension Center. One research project focuses on new biofuel grasses
and forage crops that can grow in California. The objectives are to discover and
elucidate principles of forage and biofuel (phytomass) crop management, directed
towards optimizing the yield, forage quality and economic viability of these crops, and to
minimize potential deleterious environmental effects under western irrigated conditions.
Western crop production is primarily limited by irrigation water. Thus, another one field
based research project at the West Side Research and Extension Center specifically
evaluated the response of potential cellulosic biofuel crops to water. The productivity and
guality of eight potential perennial cellulosic biofuel crops were examined on marginal
lands, specifically salt affected water resources and soils, and under various irrigation
regimes. Cellulosic biofuels must meet the criteria of high yield, high efficiency of carbon
fixation, and quality of conversion. These studies provide the basis for understanding
basic agronomic production techniques for growers as well for economic,
biogeochemical and life-cycle emission. This new knowledge improves stakeholders'
ability to make science-based decisions on production scenarios for biofuels.

e [Forest Biomass:

Research was conducted on the genetics of pines and poplars for potential use as
woody biomass for power, fuel and other purposes. One research project examines the
potential for poplaras a key feedstock species for cellulosic ethanol production in
California, and across the nation. In contrast to herbaceous biofuels species, such as
corn, switchgrass and miscanthus, poplar has advantages in market opportunities and
storage. Firstly, because poplar can be grown for multiple products, including high-
valued solid wood products and for pulp and paper, growers have multiple market
opportunities and additional incentive to produce the crop. Secondly, because poplar is a
woody perennial it can be stored "on the stump," unlike switchgrass which must be dried
and stored. Additionally, poplar will grow in a wide variety of site conditions, and in some
situations requires few inputs.

e Economic Potential and Policy Issues:

Research was conducted on economic and policy issues associated with bioenergy. For
example, UC ANR's BioEnergy Workgroup has an ongoing cooperative project to model
the economic potential for biofuel crop adoption on California farms. To this end, UCCE
advisors from Kern, Sutter, Fresno, and Lassen counties, interviewed farmers and
provided crop production data. Work was also being done on the development of
California and national biorefinery siting models. For example, one research project
assesses the overall system economic feasibility for both stand-alone and integrated
biorefinery operations as influenced by resource supply distribution and facility scale.
Another research project reviews methods for judging biofuels, e.g. how well they
contribute to policy objectives, and compares policies that support biofuels.
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Total Actual Amount of professional FTEs/SYs for this State

Year: Extension Research
2010
1862 1862
Plan 285.0 340.6
Actual 272.9 394.1

Il. Merit Review Process

The Merit Review Process that was Employed for this year

« Internal University Panel

« Combined External and Internal University Panel

. Combined External and Internal University External Non-University Panel
. Expert Peer Review

Brief Explanation

Scientific Peer Review

Each project funded under the Hatch Act is peer reviewed at the department level in the
colleges at Berkeley, Davis, and Riverside. A peer review committee is appointed by the
department chair. The committee evaluates the relevance, quality and scientific value of the
proposed research. Upon completion of the peer review, the project is also reviewed at the
dean's office for USDA compliance and forwarded to the Vice President's office for final review
and submission to NIFA.

Merit Review

The Division's organizational structure emphasizes that resource allocation decisions will be
driven by programmatic considerations and developed through a broad participatory process.
This process will include review of the quality and relevance to program goals for all of the
Division's programs.

ANR worked to realign its workgroups into 18 Program Teams, in order to provide better
support to workgroups and continue ANR's commitment grass-roots planning and program
implementation. The objective of this new structure is to provide a more efficient and effective
means for workgroups to meet and carry out their essential leadership functions, and enhance
inter-workgroup communication and collaboration. Due to budgetary constraints, it was
determined that that it was not feasible to directly fund the more than 80 independent workgroup
meetings that have been supported in the past. Thus, moving forward Program Team meetings
will provide the opportunity for individual workgroups to come together and enable continuation
of existing workgroup affiliations under the Program Team umbrella. The Program Team
meetings will designate 25% of their time to large group settings with all participants considering
integrated and multidisciplinary issues, with approximately 75% of the meeting time reserved for
individual workgroup meetings. In this way, CE and AES personnel along with non-ANR
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partners will be brought together to work on emerging and continuing issues. They will look at
the Division's program priorities and determine the programs that will best address these needs.

At the statewide level, the UC ANR Program Council met almost monthly. This group is
charged with coordinating statewide planning and program policies and providing statewide
leadership for coordination of resource allocation. Chaired by the Associate Vice President -
Academic Programs and Strategic Initiatives, it is composed of the Associate Deans for
Research and Extension at the three colleges and the school of Veterinary Medicine at the
Berkeley, Davis, and Riverside campuses, the Strategic Initiative Leaders, and the Assistant
Director of Cooperative Extension. The Associate Vice President - Business Services and the
Director of Communication Services serve as an ex officio members.

The Program Council reviewed all ANR budget proposals, program area budget proposals,
and position proposals from a statewide perspective and advise on resource allocation
principles and make specific recommendations on budget expenditures. These
recommendations were then considered by the Vice President and his Executive Working
Group for final decisions on allocations.

lll.Stakeholder Input

Actions taken to seek stakeholder input that encouraged their participation

« Use of media to announce public meetings and listening sessions
. Targeted invitation to traditional stakeholder groups

« Targeted invitation to non-traditional stakeholder groups

. Targeted invitation to traditional stakeholder individuals

. Targeted invitation to non-traditional stakeholder individuals

. Targeted invitation to selected individuals from general public
« Survey of traditional stakeholder groups

« Survey of traditional stakeholder individuals

« Survey specifically with non-traditional groups

« Survey specifically with non-traditional individuals

« Survey of selected individuals from general public

Brief Explanation

The Division used a variety of mechanisms to seek stakeholder input on the development of
Division program priorities and use of its research, extension and education funds. In addition,
CE advisors delivering programs in 57 California counties received input on local needs from
their local clientele on a daily basis. All of the input received from stakeholders was used by
ANR members in program planning and implementation at the local, regional, and statewide
level.

Strategic Initiatives Process

To implement the Strategic Vision, the Strategic Initiative Leaders and the advisory panels
developed 5-year action plans. Through this process, external stakeholders were consulted to
identify the areas where ANR has the opportunity to make a significant, visible difference to the
people of California.
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UC ANR Coordinating Conferences and Strategic Initiatives Meetings

The Division's Coordinating Conferences and Strategic Initiatives Meetings were the primary
mechanism for accomplishing ANR's high priority research and extension goals through
grassroots leadership. These meetings brought together AES and CE personnel and non-ANR
partners to work on emerging and continuing priority issues in Division program areas. ANR
workgroups involve external stakeholders in their program planning process and workgroup
activities and projects. The involvement of external stakeholders in the workgroups ensures that
real world needs are brought to the attention of the Division as programs are planned and
implemented. External stakeholders on the workgroups include individual producers,
representatives from local community groups, state and federal agencies, industry groups,
consumer groups, and colleagues from other higher education institutions.

Formal advisory groups

The President's Advisory Commission on Agriculture and Natural Resources met two times
during FY 2009-2010. This group identifies informational needs for California's agricultural,
natural and human resources interests and advises the President on how the University can
best meet these needs through its science-based research, classroom instruction and
educational outreach. The members represent 28 business, consumer, youth and government
leaders from throughout California and meet twice a year to provide input. The Vice President -
Agriculture and Natural Resources participates as a member of this Commission and brings the
Commission's advice to the ANR Executive Council, the Division's administrative group charged
with Divisionwide strategic planning.

Each of the three colleges at Berkeley, Davis and Riverside and the School of Veterinary
Medicine at Davis, have external stakeholder advisory councils that met at least annually to
provide feedback on their research, extension, and teaching programs. In addition, departments
may have advisory boards.

Several of the Statewide Programs have external Advisory Councils that met during FY 2009-
2010 to review progress and offer recommendations for future program direction.

Commaodity Organizations/Marketing Order Boards

Members of these organizations provided their annual input on research and extension
needs for their commodities to UC ANR members through regular meetings and discussion of
funding for research projects. These individual groups also come together to form the California
Commodity Commission that meets with the Vice President annually to offer specific
recommendations on program planning and funding issues.

Statewide Program Reviews
During FY 2009-2010 the Division's began routine reviews of the statewide Master Gardener
Program and the Hansen Research and Extension Center. The review committees include ANR

members and external stakeholder representatives. As part of the review process, the review
committees sought input from key stakeholder groups through interviews and/or surveys.

A brief statement of the process that was used by the recipient institution to identify
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individuals and groups stakeholders and to collect input from them

Method to identify individuals and groups
« Use Advisory Committees

« Use Internal Focus Groups

« Use External Focus Groups

« Open Listening Sessions

« Needs Assessments

o Use Surveys

Brief Explanation
Please see previous Actions to Seek discussion.

A brief statement of the process that was used by the recipient institution to identify
individuals and groups who are stakeholders and to collect input from them

Methods for collecting Stakeholder Input

« Meeting with traditional Stakeholder groups

« Survey of traditional Stakeholder groups

« Meeting with traditional Stakeholder individuals

« Survey of traditional Stakeholder individuals

« Meeting with the general public (open meeting advertised to all)
« Survey of the general public

« Meeting specifically with non-traditional groups

« Survey specifically with non-traditional groups

« Meeting specifically with non-traditional individuals

« Survey specifically with non-traditional individuals

. Meeting with invited selected individuals from the general public

Brief Explanation
Please see previous Actions to Seek discussion.

A statement of how the input was considered
« Inthe budget process

. Toidentify emerging issues

« Redirect extension programs

« Redirect research programs

« Inthe action plans

« To set priorities

Brief Explanation
Please see previous Actions to Seek discussion.

Brief Explanation of what you learned from your Stakeholders
{NO DATA ENTERED}

IV. Expenditure Summary
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1. Total Actual Formula dol

(prepopulated from C-REEMS)

lars allocated

Extension Research
Smith-Lever 3b & 3c Hatch
7,640,880 5,998,329
2. Total Actual Dollars Planned Programs Inputs
Extension Research
Smith-Lever 3b & 3c Hatch
Actual 6,770,836 4,005,017
Formula
Actual 6,770,836 4,005,017
Matching
Actual All 79,158,330 231,173,830
Other
Total 92,700,002 239,183,864
Actual
Expended

3. Amount of above actual formula dollars expended which
comes from carryover funds from previous years

Extension

Research

Smith-Lever 3b & 3c Hatch

Carryover

806,590

1,993,312

V. Planned Program

Program Names:

A. Healthy Families and Communities

B. Childhood Obesity

C. Food Safety

D. Global Food Security and Hunger

E. Sustainable Natural Ecosystems

F. Endemic and Invasive Pests and Diseases

G. Sustainable Energy

H. Climate Change

A) Healthy Families and Communities
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1) Healthy Families and Communities Planned Program Knowledge Areas

Program knowledge areas and percentages

KA | Knowledge Area %1862 %1862
Code Extension Research
302 | Nutrient Utilization in Animals 0% 3%
304 | Animal Genome 0% 5%
305 | Animal Physiological Processes 0% 18%
605 Natural Resource and Environmental 204 0%
Economics
606 | International Trade and Development 0% 2%
607 | Consumer Economics 1% 0%
608 Community Resource Planning and 204 1%
Development
610 | Domestic Policy Analysis 0% 2%
611 | Foreign Policy and Programs 0% 2%
701 | Nutrient Composition of Food 1% 2%
Requirements and Function of Nutrients and o 0
702 Other Food Components 1% 38%
703 | Nutrition Education and Behavior 14% 12%
724 | Healthy Lifestyle 8% 1%
801 | Individual and Family Resource Management 5% 0%
802 | Human Development and Family Well-Being 6% 5%
Sociological and Technological Change
803 | Affecting Individuals, Families, and 2% 3%
Communities
Human Environmental Issues Concerning
804 | Apparel, Textiles, and Residential and 0% 1%
Commercial Structures
805 Com.munlly Institutions, Health, and Social 4% 3%
Services
806 | Youth Development 48% 2%
903 Cor_nmunlcatlon, Education, and Information 6% 0%
Delivery
Total 100% 100%

2) Healthy Families and Communities Planned Program Inputs
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Actual amount of professional FTE/SYs expended this program

Year: Extension Research
2010

Plan 55.8 45.2
Actual 31.2 53.0

Actual dollars expended in this program
(includes carryover funds from previous years)

Extension Research
Smith-Lever 3b & 3c Hatch
687,485 439,122
matching matching
687,485 439,122
all other all other
9,040,617 31,109,403

3) Healthy Families and Communities Planned Program Activity

Brief description of the Activity

UC ANR's integrated research and extension programs conducted research projects,

workshops, education classes and demonstrations, as well as one-on-one interventions.
In addition, the programs used PSAs, newsletters, mass media, web sites and

collaborations with other agencies and organizations to create and deliver programs.

Brief description of the target audience

Adults, children, youth and families in general

Children in general

Low and moderate income adults, children, youth and families

Adults and children at risk for nutrition related health problems, including
individuals living in poverty, recent immigrants, and African American, Native
American and Hispanic populations

Nutrition and healthcare professionals

Preschool, primary, and secondary school teachers and administrators
Professional childcare providers

Public agencies and private organizations concerned with food, nutrition, and
health

Patients with metabolic diseases

Biomedical researchers

Plant biologists

Nutraceutical industry

4) Healthy Families and Communities NIFA Defined Standard Output Measures
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FY 2010 | Direct Contacts | Direct Contacts | Patents Extension Research Total
Adults Youth Peer Reviewed Peer Reviewed Publications
Publications Publications
Plan 109,100 210,000 3 40 180 220
Report 236,484 393,603 0 93 124 217
5) Healthy Families and Communities State Defined Outputs
FY 2010 | Classes/ | Work- | Demonstrations/ | News- | Web | Research | Videos, slide | Manuals,
Short shops | Field Days letters | Sites | projects sets, other other
Courses A/V or Digital | print
Media materials
Plan 1920 | 1080 220 290 60 170 90 500
Report 2156 256 80 13 10 86 21 16

6) Healthy Families and Communities State Defined Outcomes

a) Knowledge Outcomes

« 8549 children and youth, participating in 4-H club, community, in-school and
afterschool education programs, increased level of science, agricultural and
environmental literacy.

Associated Knowledge Areas: 806 Youth Development

« 12,465 low-income children and youth, participating in EFNEP or FSNEP programs,
gained knowledge of nutrition.

Associated Knowledge Areas: 703 Nutrition Education and Behavior, 806
Youth Development

« 715 youth educators and child care resource specialists, participating in youth
development education programs, gained knowledge of youth development
practices.

Associated Knowledge Areas: 806 Youth Development

b) Attitude Changes

« 212 youth, participating in 4-H, increased readiness to pursue careers in science,
engineering and/or technology.

Associated Knowledge Areas: 806 Youth Development

« 1,109 adults and families with children, participating in EFNEP or FSNEP programs,
increased readiness to adopt healthier dietary and lifestyle practices.

Associated Knowledge Areas: 703 Nutrition Education and Behavior, 724
Healthy Lifestyle, 802 Human Development and Family Well-Being
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. Children and youth, participating in 4-H programs, gained interest in science through
afterschool inquiry-based lessons.

Issue (Who cares and Why)

Nearly half of all California 8th graders test below their grade level in
science abilities. 4-H has long been recognized as a national leader in non-
formal, out-of-school science activities. Many classroom teachers believe
these same quality, inquiry-based experiences belong inside the classroom
as well. However, the current emphasis on reading and math in classroom
settings is squeezing science from the school day. As a result, students have
few opportunities to enjoy the discovery, wonder and learning of inquiry-
based activities.

What has been done

The after-school setting provides the ideal environment for inquiry-based
science learning. 4-H is working with the Tehama County Department of
Education Safe Education & Recreation for Rural Families (SERRF) after-
school program by presenting lessons and providing training and supplies for
SERREF staff. Since 2004, the activities in the 4-H "Youth Experiences in
Science (Y.E.S.) Project" curriculum has been offered at five sites with more
than 300 elementary school students participating in six or more weeks of
activities. Highlights have been snails, worms, collections, bubbles and
energy.

Results

The initial program evaluated the impact of science inquiry-based learning
on the youths' perception of scientists. Does the children's image of a
scientist become more realistic after participating in the 4-H program?
Pre/post artwork depicting children's perceptions of a 'scientist' revealed that
boys tend to think of scientists as dangerous or mythical, but less so after the
science learning. While 20 percent perceived the stereotypical scientist with a
lab coat and glasses in their pre drawings, only 3 percent did so in the post
drawings. In the post drawings, there was an 11 percent increase in
identifying themselves as scientists. This study did show that children's
participation in science experiments gives them a more realistic view of
scientists and helps them to realize that they can be scientists, too.

Associated Knowledge Areas: 806 Youth Development

« Children, participating in FSNEP programs, increased readiness to eat healthy foods
as a result of food tasting activities.

Issue (Who cares and Why)

Research has shown that children's diets tend to be high in sugar and fat
and lack fruits and vegetables. Poor nutrition and lack of physical activity can
put children at risk for obesity, hypertension, diabetes, heart disease and
certain cancers. Nutrition education can increase their knowledge and
provide new skills to promote good nutrition and exercise. It is also important
for children to be offered a variety of foods to broaden their food choices.
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What has been done

Through collaborations with classroom- and after-school programs, the
UC Food Stamp Nutrition Education Program (UC-FSNEP) trains teachers to
provide instruction through hands-on activities, including food preparation and
tasting. Food tasting has been a major component of the curriculum, but the
impacts of the taste testing had not been evaluated. The UC-FSNEP field
tested and piloted a tasting evaluation tool. In the winter and summer of
2009, teachers were instructed to survey the students in class during food
tasting activities. Forty-seven classroom teachers representing 585 students
in pre-kindergarten through 9th grade participated.

Results

Utilizing the evaluation taste testing tool, teachers reported that 89
percent of the students tasted the food in class that day, 45 percent were
tasting a food they had not tried before, and 65 percent were willing to try the
food again either at home or school. The evaluation tool revealed that food
tasting does have an impact on the children's attitude about new foods and
their willingness to try them again.

Associated Knowledge Areas: 703 Nutrition Education and Behavior, 806
Youth Development

. Families, participating in the Making Every Dollar Count program, increased
readiness to adopt money saving skills and strategies.

Issue (Who cares and Why)

Families with lower educational levels and limited resources make more
money management mistakes than wealthier and better-educated families.
Providing money management information in formats that appeal to limited-
resource families and in a learner's native language are known to increase
financial literacy of less-educated families. International studies have shown
that computer-based money management programs are effective in helping
less-educated families improve their financial knowledge and decisions.

What has been done

The Making Every Dollar Count program is an English/Spanish computer-
based, audio-visual, interactive money management program designed to
empower participants to independently learn the skills needed to make better
financial choices for their families. It was developed at the sixth-grade reading
level to meet the needs of people with diverse learning styles. The program
consists of lessons on goal setting, making spending choices, stretching
income, budgeting, paying bills on time, options for buying when cash is not
available, saving money on food and the impact of food advertising. The
online, self-paced tutorial can be used anytime and is available free at
http://makingeverydollarcount.ucr.edu.

Results

Participants in five counties (Kern, Butte, San Joaquin, San Luis Obispo,
and Santa Barbara) increased their financial skills and behavior by
participating in the Making Every Dollar Count computer-based program. An
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evaluation of 140 participants (39 percent Asian/Pacific Islander, 32 percent
Hispanic, and 29 percent white) showed 47 percent who had classroom and
computer instruction, 56 percent with classroom instruction only, and 44
percent with computer instruction only had identified community resources to
help stretch their budgets. Additionally, 50 percent of the combined, 48
percent of the classroom and 40 percent of the computer only groups had
used simple ways to save money on food. Nearly all the participants believed
they had learned from the program and were taking actions suggested by the
programmatic content.

Associated Knowledge Areas: 801 Individual and Family Resource
Management

c) Skills Changes

« 276 youth, participating in 4-H club, community and afterschool education programs,
acquired planning, problem solving, teamwork, or other life skills.

Associated Knowledge Areas: 806 Youth Development

e 259 youth, participating in EFNEP programs, increased their ability to select low-
cost, nutritious food and improved their food preparation and food safety skills.

Associated Knowledge Areas: 801 Individual and Family Resource
Management, 806 Youth Development

d) Behavior Changes

« Children washed hands more often, helping to prevent flu and other illness, as a
result of the FSNEP teacher training.

Issue (Who cares and Why)

In the United States, on average, more than 200,000 people are
hospitalized and 36,000 people die from seasonal flu complications each
year. To prevent the seasonal and H1N1 flu, the Centers for Disease Control
recommends getting a flu vaccine and practicing everyday preventive actions,
such as frequent handwashing. Handwashing is easy and the most important
step to help prevent the spread of the flu. Yet research indicates that many
adults and students do not practice frequent or proper handwashing. In fact, 1
out of 5 people do not wash their hands after using the restroom (American
Society of Microbiology, 2005).

What has been done

Handwashing is part of the evidence-based nutrition education curricula
that UC Food Stamp Nutrition Education Program (FSNEP) educators use to
train teachers. The teachers then deliver to their students the lessons on the
importance of handwashing and proper steps to wash hands. The UC FSNEP
evaluation workgroup developed a retrospective survey to 