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USDA Project No.: Project Title:

1 California Invasive Species Advisory Committee
Grant Recipient: Grant Agreement No.: | Date Submitted:
California Farm Bureau Federation SCB10001 December 2013
Recipient Contact: Telephone: Email:
Andrea Fox (916) 446-4647 afox(@ctbf.com

Project Summary

e Provide a background for the initial purpose of the project, which includes the specific issue, problem, or need that was
addressed by this project.

o  Establish the motivation for this project by presenting the importance and timeliness of the project.

e If the project built on a previously funded SCBGP project, describe how this project complimented and enhanced
previously completed work.

The California Invasive Species Advisory Committee created an on-line “living” list of invasive species that
could pose a threat to California specialty crops. The list includes over 1,700 species of vertebrates, insects
and other invertebrates, plants and diseases. Some of these species are already found in the state, and others
are considered likely to cause problems if introduced iin the future. The focus has been on the top 200
species and work has carried on for further refining of the list. Members of the taxonomic working groups
(CISAC members working as volunteers) revise the list on an ongoing basis, and to prepare scorecards
allowing the comparison of species based on a consistent standard.

CISAC also prepared a Strategic Framework for protecting California specialty crops from invasive species
(formally adopted by the Invasive Species Council of California on August 2, 2011), printed 2000 copies,
and distributed it widely beginning in January 2012.

The Ag in the Classroom Invasive Species Fact Sheet, a teaching tool for middle school to high school
classrooms, was finalized, printed, and made available.

Since early 2012 the efforts CISAC Communications and Outreach subcommittee have concentrated on
creating an outreach campaign focused on a brochure to be distributed at Farmer’s Markets. Subcommittee
members worked closely with a communications consultant and graphic designer to finalize text accuracy,
obtain appropriate, visually compelling graphics, and maximize messaging designed to appeal to the general
public. A final version of the brochure was completed in January and an initial print run of 22,000 copies,
plus 500 accompanying posters, was distributed beginning in late February 2013.

In the fall of 2012, CISAC also partnered with the California Agricultural Commissioners and Sealers
Association (CACASA) to distribute the brochures and associated posters at some 50 farmers markets in
diverse locations throughout the state. The final element of the outreach campaign involved surveying the
public to assess their knowledge of and attitudes towards invasive species, with special focus on possible
changes brought about through exposure to the brochure. CACASA conducted in-person interviews in at
least five representative farmers markets where the brochure was distributed. The key questions to ask the
public were determined, keeping in mind that many people frequenting the markets may have never heard
the words “Invasive Species.”
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CISAC also posted an online survey to enable members of the public to participate in the survey. The
survey was finalized in April and CACASA began the task of asking the survey questions at the farmers
markets. The final survey answers were sent to the communications consultant who compiled the answers
and with the input from the committee members drafted the final report titled, The California Invasive
Species Advisory Committee Survey Report 2013. (Attachment 1)

In the fall of 2012 CISAC began a process of assessing the implementation status of the 46 specific
recommendations contained in the Strategic Framework. Preliminary discussion during the September 2012
meeting produced a tentative priority list, and during the November 2012 and January 2013 meetings the
committee separated into working groups to prepare a first draft of a summary implementation report. As
edited by the Executive Committee, this report was revised further during an extended discussion at the
April 2013 CISAC meeting. It was presented to ISCC before June 30, 2013 as the final outcome of this
project.

The CISAC convened six well-attended meetings in 2012, and the committee decided to reduce the meeting
frequency for 2013 from six to four meetings. The meetings were well-attended and featured presentations
by guest experts in various aspects of invasive species issues. Combined with regular updates from ISCC
member agency staff and CISAC members, these presentations provided an opportunity for the exchange of
cutting edge information among many diverse partners including members of the public: all CISAC
meetings are webcast, with conference telephone capability that provides an opportunity for dialog.

Finalization of the Farmers Market brochure took longer than expected because of the difficulty of
addressing such complex issues in abbreviated brochure format, so distribution did not begin until a month
later than originally scheduled. Since few farmers markets a open during this period (Jan-Feb) the delay did
not significantly impede the project. It was also a long process to develop the survey as well, with a great
deal of consultation between the contributing parties and the communications consultant to refine the survey
questions.

Project Approach

e  Briefly summarize activities performed and tasks performed during the grant period. Whenever possible, describe the work
accomplished in both quantitative and qualitative terms. Include the significant results, accomplishments, conclusions and
recommendations. Include favorable or unusual developments.

e  Present the significant contributions and role of project partners in the project.

Activities and tasks:

1. Prepared a strategic plan for invasive species management (Stopping the Spread: A Strategic
Framework for Protecting California from Invasive Species; adopted August 2011).

2. Held 17 meetings where cutting edge issues regarding invasive species were discussed; meetings
were webcast and public participation invited.

3. Created Ag in the Classroom Invasive Species Fact Sheet.
4. Updated the online living list of invasive species (creation of the list predated the grant period).

5. Created an outreach brochure on invasive species, distributed it (through CACASA) at farmers
markets throughout the state. Followed up with a survey to assess impacts, and prepared a summary
of results.
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6. Assessed implementation of Strategic Framework provisions, and presented a report with
recommendations to ISCC.

Partner contributions: The diverse nature of the CISAC means that individual partner contributions were too
varied and constant to measure. Aside from committee activities, significant and productive partnerships
were formed with UC Davis (for living list creation and management); CDFA (staff support and website
hosting); California Farm Bureau Federation (Ag in the Classroom fact sheet); and CACASA (farmers
market brochure distribution and survey administration).

Goals and Outcomes Achieved

o  Supply the activities that were completed in order to achieve the performance goals and measurable outcomes for the
project.

e If outcome measures were long term, summarize the progress that has been made towards achievement.

e Provide a comparison of actual accomplishments with the goals established for the reporting period.

e C(Clearly convey completion of achieving outcomes by illustrating baseline data that has been gathered to date and showing
the progress toward achieving set targets.

Long term goals are to minimize the impact of invasive species on California’s specialty crop agriculture
and environment. Creation of the IS list and Strategic Framework significantly strengthened the ability to
meet that goal, as has been the ongoing stakeholder forum represented by the CISAC. Other CISAC
activities during the grant period represented an ongoing effort to create and implement partnerships, and to
educate and engage the public. The four outputs listed below have been fulfilled:

1. Develop a statewide list of invasive species (http://ice.ucdavis.edu/invasives)

2. Develop a statewide strategic action plan for invasive species (http://www.iscc.ca.gov/docs/CISAC-
Strategic-Framework.pdf)

3. Develop and implement an outreach campaign on the impact of invasive species on specialty crops
(http://www.iscc.ca.gov/publications/ISCC _trifold LR.pdf;
http://www.learnaboutag.org/factsheets/pdf/InvasiveSpecies.pdf)

4. Deliver a one-year implementation assessment of the strategic action plan
(http://www.iscc.ca.gov/docs/reports/Framework-limplementation-Rpt-approved-071713.pdf)

These completed activities will strengthen the ability to respond to the introduction and spread of invasive
species that threaten California specialty crops, reducing the impacts of invasive species on California
specialty crops in the future.

With 109 respondents in five counties surveyed, the results are summarized as follows:

1. Knowledge about invasive species in general.
a. Alot: 15%
b. A little: 62%
c. Nothing: 23%



http://ice.ucdavis.edu/invasives/
http://www.iscc.ca.gov/docs/CISAC-Strategic-Framework.pdf
http://www.iscc.ca.gov/docs/CISAC-Strategic-Framework.pdf
http://www.iscc.ca.gov/publications/ISCC_trifold_LR.pdf
http://www.learnaboutag.org/factsheets/pdf/InvasiveSpecies.pdf
http://www.iscc.ca.gov/docs/reports/Framework-Iimplementation-Rpt-approved-071713.pdf

CALIFORNIA DEPARTMENT OF FOOD & AGRICULTURE

SPECIALTY CROP BLOCK GRANT PROGRAM
FINAL PERFORMANCE REPORT

2. Aware that invasive species affect California’s food and environment.
a. Yes: 75%
b. No: 22%
c. Other: 3%

3. Know that invasive species can affect food at farmers’ market
a. Yes:57%
b. No: 38%
c. Other: 5%

4. Looking at the brochure taught me something new about invasive species’ effect on agriculture
a. Yes: 85%
b. No: 8%
c. Other: 9%

The outreach campaign is considered successful as 85% stated that new knowledge was gained from the
outreach brochures.

Beneficiaries

e Provide a description of the groups and other operations that benefited from the completion of this project’s
accomplishments.

e Clearly state the quantitative data that concerns the beneficiaries affected by the project’s accomplishments and/or the
potential economic impact of the project.

This project has benefited virtually all of California's specialty crop farmers, from citrus to horticulture,
from vineyards to vegetable crops. The Center for Invasive Species Research at UC Riverside estimates that
every 60 days California gains a new and potentially damaging invasive species, with annual economic
losses at $3 billion per year. By strengthening programs and policies aimed at stopping the introduction and

spread of invasive species, this project will reduce these impacts in the future and benefit all specialty crop
producers.

Lessons Learned

e  Offer insights into the lessons learned by the project staff as a result of completing this project. This section is meant to
illustrate the positive and negative results and conclusions for the project.
e Provide unexpected outcomes or results that were an effect of implementing this project.

e If goals or outcome measures were not achieved, identify and share the lessons learned to help others expedite problem-
solving.

The most important lesson learned was that broad collaboration of a diverse stakeholder network produces
remarkable results.
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Additional Information

e Provide additional information available (i.e. publications, websites, photographs) that is not applicable to any of the prior
sections.

Pathways Analysis report: http://www.iscc.ca.gov/reports.html (SCBGP funds were not used for this
report.)
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USDA Project No.: Project Title:

2 Olive fruit fly: Managing an ancient pest in modern times
Grant Recipient: Grant Agreement No.: | Date Submitted:
The Regents of the University of California, SCB10002 December 2013
Berkeley
Recipient Contact: Telephone: Email:
Kent M. Daane 559-284-5931 kdaane(@ucanr.edu

Project Summary

e Provide a background for the initial purpose of the project, which includes the specific issue, problem, or need that was
addressed by this project.

e  Establish the motivation for this project by presenting the importance and timeliness of the project.

e If the project built on a previously funded SCBGP project, describe how this project complimented and enhanced
previously completed work.

Table and oil olives are unique California specialty crops that are now threatened by olive fruit fly
(OLF), which invaded the state around 1998. Table olives have a near zero tolerance for the fly but are
primarily located in the Central Valley, where the summer heat helps suppress this pest’s populations.
Oil olive acreage has increased tremendously over the past decade, with many orchards located in the
cooler coastal regions where fly populations build in excessive numbers if left untreated. Management
strategies have relied on frequent applications of insecticide bait sprays, which increase control costs
and have non-target impacts. Moreover, the effectiveness of insecticide-based programs is limited by
abandoned and residential olive trees that act as reservoirs for fly populations. For these reasons,
classical bio-control programs were initiated in 2003 to introduce more effective natural enemies. Four
parasitoid species, all from Africa, were screened via a quarantine process, and selected for mass
production, statewide field release, and evaluation. Through this project, these exotic parasitoids were
released and evaluated in order to improve sustainable table and oil olive management practices.

The major objectives of this project were to (1) evaluate new olive fruit fly (OLF) parasitoids that may
have better behavioral or ecological traits than two released parasitoids that are already approved for
field release (Psyttalia lounsburyi and P. humilis); (2) develop models to predict the potential
distributions and impacts of these two selected parasitoids and other potential parasitoid species
(dependent on Objective 1); and (3) conduct a statewide field-release of Psyttalia lounsburyi and P.
humilis and monitor their establishment.

Objective 1: Evaluate new olive fruit fly (OLF) parasitoids.

Layman’s summary: Imported natural enemies are typically ‘specialists,” meaning they are natural
enemies that can only attack the targeted pest and its very close relatives. In the quarantine, potential
natural enemies are screened for their effectiveness against the targeted pest species, as well as any
possible non-target effects to native insects. Only those natural enemies that are both effective at
suppressing the pest and have no negative impact are selected for release from quarantine into
California. The quarantine process is often a tedious comparison of parasitoid biology and interspecific
interactions. Project staff previously screened 11 parasitoid species and selected two (Psyttalia
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lounsburyi and P. humilis) for release in California. In this current study, three novel parasitoids were
screened (Fopius ceratitivorus, Psyttalia cosyrae, and Psyttalia ponerophaga) and compared them
against Psyttalia lounsburyi and P. humilis, as well as nontarget insects. From this work, P.
ponerophaga was selected as an additional parasitoid for release.

Objective 2: Develop models to predict the potential distributions and impacts of these two selected
parasitoids and other potential parasitoid species

Layman’s summary: Once permission is granted to release a parasitoid from Quarantine, material is
mass produced in the insectary and released in field cages or in open field releases (e.g., no
containment); during this process the impact of the natural enemy is evaluated. This is a costly process,
especially because the reared natural enemy may not perform well in all regions of California. There
are also interactions among parasitoid species to be considered. In order to make each release most
efficient, a series of laboratory trials were conducted on parasitoid biology and species interaction.
With these data, a model is being built to help determine where the natural enemies might best be
released in California. The details provided in this report and from the initial model can easily be
summarized by stating that both P. humilis and P. lounsburyi can be released together. While there are
slight differences in their temperature tolerances, the studied parasitoids appear to perform better in
cooler than warmer climates. For this reason, future parasitoids releases will be concentrated in coastal
regions.

Objective 3: Conduct a statewide ficld-release of Psyttalia lounsburyi and P. humilis.

Layman’s summary. A number of introduced parasitoids were evaluated during the six years and
identified the two most promising parasitoids: P. humilis and P. lounsburyi. Prior to the field release,
laboratory or field cage evaluations were conducted to determine the effects of seasonal temperatures
(low overwintering and high summer temperatures) on the survival of OLF, P. humilis and P.
lounsburyi. These studies suggest that these two parasitoids will likely be more successful in coastal
olive growing regions in California, where the climate is milder than in the Interior Valleys. Thus, field
releases of both parasitoids were conducted at several coastal sites. After both selected parasitoids
were released in 2010 and 2011, P. lounsburyi has been recovered consistently in the following fruit
season in two costal California locations (San Luis Obispo County and San Mateo County). But P.
humilis, which is less cold tolerant than P. lounsburyi, was not recovered in 2012 after the 2011 field
releases. In 2013, P. lounsburyi was recovered from both locations. Project staff has assessed some
major ecological factors that could potentially impede the permanent establishment of introduced olive
fruit fly parasitoids in California. Project staff demonstrated, for the first time, establishment of an
introduced parasitoid (P. lounsburyi) that attacks fly maggots. The successful establishment of P.
lounsburyi is the first successful use of this parasitoid here, or in Europe.
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Project Approach

recommendations. Include favorable or unusual developments.
e  Present the significant contributions and role of project partners in the project.

e  Briefly summarize activities performed and tasks performed during the grant period. Whenever possible, describe the work
accomplished in both quantitative and qualitative terms. Include the significant results, accomplishments, conclusions and

Activities and tasks performed (research details)

Objective 1: Evaluate new olive fruit fly (OLF) parasitoids. Three novel parasitoids (Fopius
certitivorus, Psyttalia cosyrae, and Psyttalia ponerophaga) were evaluated in quarantine in terms of
their effectiveness and, if warranted, non target impact.

(a) Fopius certitivorus Two new fruit fly parasitoids, Fopius ceratitivorus and Psyttalia cosyrae, both
originated from Kenya and reared at the USDA-APHIS-PPQ, MOSCAMED Parasitoid Rearing Facility
at San Miguel Petapa, Guatemala, were introduced into the University of California Berkeley’s (UCB)
quarantine facility for the evaluation of their potential as biological control agents against OLF. Three
shipments of each parasitoid species were sent to the quarantine facility in 2010. First, experiments
were conducted to determine if both parasitoids could successfully attack and develop from various
stages of olive fruit fly (i.e. host location and acceptance).

Under quarantine conditions (23 £ 2°C), infested olives containing different developmental stages of
OLF (egg, 1* instar, 2™ instar, young 3" instar, old 3" instar) were exposed respectively (i.e. no choice
test) to individual females of F. ceratitivorus in cages (15 x 15 x 20 cm) for 24 h. Part of the exposed
fruit were dissected 48 h later to determine if the hosts were parasitized and the parasitoid eggs had
developed, while the rest of the exposed fruit were reared to determine the emergence of the
parasitoids. There were only 3 host larvae parasitized by F. ceratitivorus among 150 dissected hosts
(the parasitoid larvae were 1% or 2" instars) and only 3 adult wasps (1 male and 2 females) emerged
from about 2000 exposed olives to F. ceratitivorus. Project staff concluded that F. ceratitivorus is not
an effective parasitoid on B. oleae, although it could develop from this fruit fly, and this parasitoid was
not further evaluated.

(b) Psyttalia cosyrae. Using the same conditions as described for F. ceratitivorus P. cosyrae was
initially tested as a parasitoid of olive fruit fly. Both dissection and rearing of exposed hosts showed
that P. cosyrae readily accepted and developed from B. oleae, but clearly preferred the third larval
instars (Attachment 1 Fig.1).

At the quarantine room conditions, the developmental time from egg to adult was 22.7 + 0.24 days (n
=135) for males and 25.8 =+ 0.24 days (n= 90) for females; which were similar to P. humilis (see results
in Objective 2).

(c) Psyttalia ponerophaga. Prior to the current project, it was shown that P. ponerophaga could attack
olive fruit fly. This project evaluated the effectiveness and potential non-target effects of P.
ponerophaga.
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The thermal performance (i.e. developmental time and survival) of P. ponerophaga was evaluated at
six constant temperatures (12, 18, 22, 25, 28, and 30 °C). Infested fruit containing 3—5 third instar OLF
larvae were exposed to gravid female parasitoids in holding cages for up to 24 h at room temperature
(24 £ 2°C) and the exposed fruit were assigned to each temperature treatment. There were 10-15
replicates for each temperature, with each replicate consisting of 10-20 exposed fruit. The
developmental time, number, and sex of emerged wasps or flies were recorded.

P. ponerophaga successfully developed from 12 to 28 °C and the developmental rate from egg to adult
increased linearly with this temperature range (Attachment 1 Fig. 2A). The estimated lower
developmental threshold and day-degree are 10.4 °C and 322.6 DD. However, a few individuals were
observed still in larval stage after > 3 months under 18 °C, suggesting a possible facultative diapause at
low temperatures. Temperature effected the survival of OLF (F5sg3 = 4.8, P <0.05) and P.
ponerophaga (F's g3 =4.4, P <0.05); survival rate increased with temperature, peaked around 25 °C,
and then decreased (Attachment 1 Fig. 2B). No wasp developed at 30 °C. This parasitoid has a similar
temperature range to P. lounsburyi.

From this work, project staff believes that P. ponerophaga can attack olive fruit fly under similar
environmental conditions as P. lounsburyi, but may have better cold tolerance than either P. lounsburyi
or P. humilis — enabling it to better survive in California’s Central Valley during the winter.

A final hurdle for P. ponerophaga’s release from quarantine was the non-target study. A previous
application for its release was issued and then withdrawn by USDA-APHID-PPQ, with a request for
more non-target tests. Therefore, additional non-target tests were conducted in the September and
October 2011 and 2012. The non-target test in 2011 largely failed because collected non-target host
fruit did not contain enough non-target flies (the black cherry fruit fly, Rhagoletis fausta). Presumably
all fly larvae might have exited the fruit prior to the collection of the fruit in the field. In September
2012, the native non-target black cherry fruit fly was again collected from bitter cherry fruit in Sierra
Nevada Mountains (Fresno County). Branches bearing the cherry fruit with fly infestation were bought
to the Berkeley Quarantine for immediate use. 30 infested fruit were exposed to one female P.
ponerophaga for 24 h in a small cage, and as a control, 30 infested fruit were unexposed to the
parasitoid. There were 9 replicates for each treatment. All exposed fruit were kept separately for each
replicate in one container until the emergence of wasps or flies.

On average, 6.2 = 1.5 and 9.0 £ 0.7 R. fausta pupae emerged per replicate for the exposed and
unexposed treatment, respectively. The number was not significantly different between the treatment
and control (F 16 =2.8, P =0.113, t-test). Only was one wasp emerged from the control treatment (the
species is still under identification), but 9 P. ponerophaga adults emerged from the exposed treatment.
The results suggest that P. ponerophaga is able to attack and develop from the non-target host under
the quarantine condition. However, R. fausta is a univoltine species (one generation per year). It is
unlikely that the parasitoid (multivoltine) would be able to complete life history on this non-target host
in the nature.

Project staff concludes that under artificial quarantine conditions, P. ponerophaga could attack cherry
fruit fly — the most closely similar fruit fly that we can find in California. However, non-target impacts



CALIFORNIA DEPARTMENT OF FOOD & AGRICULTURE

SPECIALTY CROP BLOCK GRANT PROGRAM
FINAL PERFORMANCE REPORT

are likely to be non-existent because the cherry fruit fly and its common relatives inhabit the Sierra
mountain range, where P. ponerophaga would not survive.

Objective 2: Develop models to predict the potential distributions and impacts of these two
selected parasitoids and other potential parasitoid species.

A series of laboratory trials were conducted, primarily to test the effectiveness and temperature
tolerances of P. lounsburyi and two strains of P. humilis. Most of this work has been published (see
Appendix) and herein some of the highlights are provided from the three years of study.

(a) Comparison of the thermal performance of the olive fruit fly and its co-adapted parasitoids.

This study compared three major thermal performance profiles (development, survival, and
reproduction) across a wide range of temperatures (10-34°C) among a Californian population of the
olive fruit fly and two African parasitoids, Psyttalia lounsburyi (Silvestri) and Psyttalia humilis
(Silvestri), believed to have co-adapted with the fruit fly in its native range.

The P. lounsburyi colony was established from parasitoids reared from olive fruit flies infesting wild
olives collected in the Burguret Forest on the slope of Mount Kenya (elevation 1,960-2,062 m). Two
different populations of P. humilis were tested, one originated from Kenya (hereafter referred to as P.
humilis KA) and the other from Namibia (hereafter referred to as P. humilis NA). The P. humilis KA
colony was established with material reared from Medfly infesting coffee berries collected in 2000 in
the central highlands of Kenya. The P. humilis NA colony was established with material reared from
olive fruit fly’s infesting wild olives collected in 2008 in Grootfontein and Meteorite, Namibia.

Developmental time, survival, and reproduction were determined for the olive fruit fly, P. lounsburyi,
P. humilis NA, and P. humilis KA at nine constant temperatures (10, 12, 14, 18, 22, 26, 30, 32, and 34
°C). An additional temperature of 28 °C was later added for the developmental time of P. lounsburyi.
Fruit fly trials were initiated by exposing ripe olive fruit, from Sevillano cv., to gravid females in the
holding cages for up to 12 h, until each fruit had 3—5 oviposition scars.

Results showed olive fruit fly developed from 10-30 °C, and failed to complete development at 32 and
34 °C. Psyttalia humilis (KA and NA) developed from 14-32 °C, and failed to complete development
at 10, 12, and 34°C. Psyttalia lounsburyi developed from 10-28 °C, and failed to develop above 30 °C.

A nonlinear developmental model was used to describe the relationship between developmental rate

and temperature:
1

D) =nT(T =TT, =T)" [,

Where D(T) is the developmental rate at temperature 7, with 7}, and 7 being the lower and upper
thermal threshold of development, and » and m are empirical constants. The operative temperature
range, defined as the difference between 7T, and 7, and the optimum temperature, defined as the
temperature at which the insect develops at its maximal rate, were determined. Data in mid-range of the
nonlinear developmental rate model were selected to determine the best-fit by linear regression
analysis:
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Temperature dependent survival (%) for each species was described by a polynomial model:
Y=a+bX +cX’ +dX’ [2]

Where Y is the developmental success rate from egg to adult at temperature 7 (°C), and a, b and ¢ are
estimated constants.

Response variables of 2-day fecundity were fitted to a nonlinear, extreme-value model:

F(T)= kexp{l L =T exp( T — TH
. [3]

yo)

Where F(T) is 2-day fecundity at temperature 7 (°C), k is the maximum value at optimum temperature
(Tmax), and p is a shape parameter. Parameter estimates of the regression models were obtained by
using the TableCurve 2D Program.

The temperature-dependent developmental rates were described by the nonlinear model (Fig. 3). The
estimated lower temperature thresholds and optimum temperatures were similar between B. oleae and
P. lounsburyi, which were lower than that of P. humilis. The calculated upper temperature threshold for
P. lounsburyi was below that of the fly, whereas the calculated upper temperature threshold of P.
humilis was above that of the fly. The calculated lower temperature thresholds (linear model) were also
similar between B. oleae and P. lounsburyi, which were lower than that of P. humilis. The thermal
requirements (DD) to complete immature development were estimated to be 380.8, 343.9, 259.7, and
252.2 DD for the olive fruit fly, P. lounsburyi, P. humilis KA, and P. humilis NA, respectively.

Two-day fecundity was used to estimate reproductive success. For the olive fruit fly, 2-week old gravid
females were taken from the holding cages and placed individually in ventilated cylindrical acrylic
cages (20x15x15 cm) provisioned with 10 Sevillano cv. fruit for oviposition, as well as water, honey,
and yeast for adult diet. The cages were randomly assigned to temperature treatments. After a 2-day
exposure period, the exposed fruit were examined and the number of oviposition scars was used to
estimate oviposition activity, after which the olives were transferred to the plastic rearing containers
and held at 24 + 2 °C until the emergence of adult flies.

Using dissections it was confirmed that the majority of the olive fruit fly eggs hatched at 32 °C, but the
larvae died during the early stages, and most eggs died at 34 °C. However, in the parasitoid studies,
where more mature fly larvae were exposed to higher temperatures, the fly larvae were observed to
successfully exit the fruit for pupation at 32 °C, suggesting that the mature larvae are less sensitive to
the high temperature. Survival rates were similar among the parasitoid species in the mid-range (14-26
°C) temperature regime. The suitable temperatures for survival were 18-30 °C for P. humilis, and 14—
26 °C for the olive fruit fly and P. lounsburyi. The relationship between survival rate and temperature
was described by the nonlinear model for each species tested (Fig. 4).

Project staff found that olive fruit fly oviposition was most active between 22 and 30 °C, with few eggs
laid at temperatures below 12 °C or above 32 °C. Psyttalia lounsburyi oviposition was most active
between 18 and 26 °C, with few hosts parasitized below 14 °C or above 26 °C, whereas P. humilis was
most active between 18 and 32 °C. The nonlinear model provided an excellent fit (+* > 0.93) for the
relationship between reproduction success and temperature for each species tested.

11



CALIFORNIA DEPARTMENT OF FOOD & AGRICULTURE

SPECIALTY CROP BLOCK GRANT PROGRAM
FINAL PERFORMANCE REPORT

(b) Parasitoid Interactions.

Six laboratory studies were used to compare the relative effectiveness and potential interactions
between P. humilis and P. lounsburyi. In the first three tests, five infested olives containing third instar
OLF larvae were exposed to two female P. humilis or two female P. lounsburyi only or to one female
of each species simultaneously for 48 h. In the last three tests 10 or 20 infested olives containing third
instar OLF larvae were exposed first to 10 or 20 females of either species for 48 h and then half of the
previously exposed fruit were subsequently exposed to 5 or 10 female parasitoid of the other species.
Host density varied among different tests to manipulate the parasitism and the degree of possible
competition.

Parasitism by P. humilis was always higher than P. lounsburyi when the hosts were exposed to each
species alone (Testl: F'; 72 =41.1, P <0.0001; Test2: F'; 720 = 18.3, P <0.0001; Test3: F33 =54.1, P<
0.0001) or exposed to both species simultaneously (Testl: F'; 76 = 148.8, P <0.0001; Test2: F 76 =
58.5, P<0.0001; Test3: F, 35 =47.7, P<0.0001). This suggests that P. humilis is more effective than
P. lounsburyi under the laboratory conditions. Parasitism by P. humilis or P. lounsburyi was not
affected by another species followed the subsequent exposure when the previous parasitism was low
(Test 5, P. humilis, Fr43 = 1.7, P=0.19; P. lounsburyi, F,43 = 0.2, P =0.89) or medium (Test 6, P.
humilis: Frs57 = 1.1, P=0.35; P. lounsburyi: F>s57= 0.8, P =0.45). However, when the previous
parasitism was high (Test 4, P. humilis: F,7 = 1.5, P =0.24; P. lounsburyi: F,7 =3.5, P =0.04),
subsequent exposure to P. humilis reduced the parasitism by P. lounsburyi, suggesting that P. humilis
seems to be more aggressive than P. lounsburyi in the laboratory tests.

Additionally, potential interaction between the released larval endoparasitoid P. humilis and one major
resident ectoparasitoid, Pteromalus kapaunae (Pteromalidae) was investigated. A choice test was
conducted to determine if female P. kapaunae could discriminate against OLF larvae that were
parasitized by P. humilis. Olive fruit were first exposed to OLF in the fly’s holding cage until each fruit
contained 2-3 stings. The stung fruit were kept under controlled insectary conditions (= 24 °C) for 8-9
d to allow the fly larvae to develop into early third instars. Half of these infested fruit were then
exposed to female P. humilis individually for 24 h. Finally, one P. humilis-exposed fruit and one
unexposed (OLF infested) fruit were exposed to one female P. kapaunae for 48 h. Each exposed olive
was dissected to count the number of larvae inside the fruit. All OLF were dissected to determine if
they had been parasitized by P. humilis. Larvae attacked by P. kapaunae were obviously paralyzed or
contained eggs on the host surface. There were 40 valid replicates.

OLF host density was similar between the two groups of fruit (F; s, = 0.1, P = 0.735). Percentages of
attacked hosts on both fruit were not different (F; 5o = 3.6, P = 0.064) (Fig. 5). As expected, P.
kapaunae indiscriminately attacked hosts previously parasitized by P. humilis, and may negatively
affect introduced endo-parasitoids.
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Objective 3: Conduct a statewide field-release of Psyttalia lounsburyi and P. humilis and monitor
their establishment.

(a) Released Parasitoids.

The P. lounsburyi colony was initially established at European Biological Control Laboratory (EBCL)
in 2002, with field-collected parasitized B. oleae from wild olives in Kenyan Burguret Forest (hereafter
referred to P. lounsburyi (B)). A few number of P. lounsburyi that was originally collected in 2005
from South Africa and maintained on C. capitata at EBCL was also sent to California for field release.

The P. humilis (N) colony was initially established at EBCL with material reared from B. oleae
collected in wild olives in Grootfontein and Meteorite, Namibia in 2007, with additional collections in
2008. The P. humilis (K) colony, originally established with parasitoids collected from tephritids
infesting coffee in Kenya. P. humilis and P. concolor are morphologically distinguishable, but recent
genetic analysis showed separation of these populations, suggesting P. humilis an available name for
the sub-Saharan populations. During the study, molecular methods were used to confirm the origins of
these populations after their arrival in California.

Both P. humilis (Namibian origin, hereafter referred to P. humilis (N)) and P. lounsburyi used in field
release were supplied by the USDA-ARS EBCL in Montferrier, France prior to 2009, and then by the
Israel Cohen Institute of Biological Control (ICIBC) in Bet Dagan, Israel after 2009. In 2010,
additional P. humilis (Kenyan origin, hereafter referred to P. humilis (K)) were supplied by the USDA-
APHIS-PPQ, MOSCAMED Parasitoid Rearing Facility at San Miguel Petapa, Guatemala.

(b) Field release sites

Based on laboratory studies of best locations for parasitoid establishment, field releases were made in
San Luis Obispo County and San Mateo County, CA (Fig. 6). Four sites were selected in urban or rural
San Luis Obispo area: (1) the Broad Street site was consisted of an ~ 300 m? parking lot by the street;
(2) The Cal Poly site was located on the Southwestern corner of the California Polytechnic State
University campus, with olive trees distributed within 300 m on Grant Avenue, Deer Road, and the
nearby foot hills; (3) The Avila Beach site was consisted of three neighboring home yards on the Avila
Valley Drive; and (4) The Righetti Road site was located at the end of the road with olive trees lined up
along a road side. These four sites were at least 5-16 km apart from each another. In San Mateo
County, the site was consisted of the 131 acre Cafiada College campus in the eastern foothills of the
Santa Cruz Mountains, Redwood City, CA. Olive trees distributed along roadsides, parking lots,
buildings, and in an unmanaged olive grove in the west of the campus, mixed with oak and other trees.
In all these sites, the olives were matured and mixed varieties of trees naturally infested by B. oleae.

Because olive phenology, varieties, site size, number of trees, tree size, fruit load, fruit maturity, host
density, or microclimates all could vary among different sites, it was difficult to quantitatively compare
percentage parasitism by the parasitoids among different sites. Furthermore, quality of received
parasitoids could also vary among different shipments. Therefore, the major aim for the field release
was to determine the recovery and establishment of released parasitoids.
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(c) Field release and recovery of parasitoids

Over the three year period (2009-2012), 30,328 female parasitoids were released, with 7,793 P.
lounsburyi from Kenya, 2,200 P. lounsburyi from South Africa, 5,300 P. humilis from Kenya, and
15,035 P. humilis from South Africa. In San Luis Obispo, two, six, five, and two releases of both P.
humilis and P. lounsburyi were conducted at the Broad Street, Cal Poly, Avila Beach and Righetti Road
sites, respectively, from 2008 to 2012. In San Mateo, four, three and one releases were conducted in the
north, south, and west of the Cafiada College campus from 2010 to 2012. The number of parasitoids
released (ranged from 200 to 3700 females) each time was based on quantities received in the shipment.

Methods used for different releases were similar. Upon arrival in California, all parasitoids were held in
Bug Dorm 2 cages with water and honey for 1-2 d prior to the release. Parasitoids were then aspirated
into vials in a group of 40 females and 10 males. A piece of moist tissue paper was placed on the
bottom of the vial to provide water and serve as a pad to reduce possible injury to the parasitoids when
they were sucked into the vial. Honey was streaked on the vial lid. Not all received males were used, as
the female and male parasitoids had been hold together for at least one week from emergence, shipped
to California, and prepared for the release. All females were thus assumed to have mated already by
time of release. The vials were hung on tree branches to allow the parasitoids walking out to search
infested olives, and distributed evenly among 3-12 selected trees for each release, depending on the site
size.

A pre-release sampling was conducted immediately prior to each release to determine the presence or
absence of any parasitoid species. Post-release monitoring of parasitoids was taken as early as one
week later following each release, and then continued about once per month throughout the fruit
seasons. Olives were picked up randomly from different trees with no preference given to infestation
level and physical appearance for the pre-releasing sampling, or collected at random in the immediate
vicinity of the same trees in which the parasitoids were released for the post-release sampling.
Collected fruit from each tree were separated, placed in plastic containers (11x11 cm) covered with
organdy cloth and fitted with a raised metal grid (2 cm high) on the bottom (which suppressed mold
formation and allowed pre-pupal flies to drop to the bottom of the container, where they could be easily
collected), and transported to the laboratory in insulated coolers. Host density was calculated based on
the total number of emerged host pupae while parasitism was estimated based on the numbers of
emerged flies and wasps.

Results from post release (including sites where new releases overlapped past releases) found fruit fly
density varied at different sites and time, and generally increased in the fall and then decreased in later
fruit seasons. P. humilis were recovered within the fruit season following the releases at all sites, and
parasitism was below 23.9%. However, P. humilis was not recovered consistently.

At Cal Polyl, 21 P. humilis were recovered on 8 February 2011, representing the only recovery after
winter of this species in San Luis Obispo. Before 2011, only 200 female P. lounsburyi were released at
the Broad Street site, and the parasitoid was not recovered in the following fruit seasons. In 2011, after
release of 5393 female P. lounsburyi at the Cal Poly site, the parasitoid was recovered in the fall 2012,
marking the first following fruit season recovery of this parasitoid in San Luis Obispo. The parasitoid
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was not recovered in spring 2013, however, host populations were very low and limited sampling was
conducted in order to not remove any established parasitoids.

Most parasitoids emerged from the hosts pupated during the first week following the field collection
under laboratory conditions, and very few emerged from pupae collected 3 wk later. This pattern was
similar for both parasitoid species (week: F 51 =10.54, P <0.001; species: F'; 51 = 0.52, P =10.603).
Developmental time of the emerging adult parasitoids was different between parasitoid species or sex;
males emerged earlier than female for each species, and P. humilis emerged earlier than P. lounsburyi
(species: F2505 =9.05, P <0.001; sex: F» 595 =2.68, P <0.01, species x sex: F3s595 =0.49, P=0.622).
This also reflected the cumulative emergence patterns.

Two resident parasitoids P. nr. myopitae and Eupelmus sp. were recorded from San Luis Obispo. P. nr.
myopitae was common during the pre- or post-release samplings, and parasitism varied among sites and
seasons (ranged from 0 to 40.8%).

At San Mateo County sites, P. humilis was recovered within the same fruit season but was not
recovered after the summer and before the new release, while P. lounsburyi was also recovered prior to
the new release each year at all spots. This showed that P. lounsburyi dispersed and persisted through
the spring and early summer despite the low number of wasps released in 2010.

Monthly sampling showed the presence of B. oleae as long as fruit were available throughout the
sampling. The fly density generally increased in the fall but decreased after the spring (Attachment 1
Fig. 7). Similarly, the month sampling also showed that P. humilis was recovered only within the same
fruit seasons, while P. lounsburyi were recovered after the summer including the 2012 fall (Attachment
1 Fig. 7). Parasitism by P. lounsburyi substantially increased followed the 2011 release. P. nr. myopitae
were collected from this coastal site (Attachment 1 Fig. 7).

(d) Field Dispersal of Released Parasitoids

It was feasible to monitor the field dispersal of P. humilis and P. lounsburyi at the Righetti Road site in
San Luis Obispo, because this site was located in a rural area, and surrounded by grape and avocado
orchards. Several olive patches with similar varieties and physical appearance of olive trees were
grown at the edges of different avocado orchards. Initially, P. humilis (N) were released in the fall of
2008 at this site, but samplings in 2009 and 2010 did not recover this parasitoid. On April 15, 2011, 7
out of the 23 trees were found to still bear clusters of infested olives from 2010, and both parasitoids
were then released into these trees (Table 2). These old fruit from 2010 all dropped by May or June
2011 and new olives become available in late July.

Three patches located at different radical distances (= 250, 500, 1000 m) from the original release site
were sampled from August to November 2011 to estimate possible survival and dispersal of the
released parasitoids in April. The sampling was ended by the end of November after all fruit dropped.
Four to six trees were sampled at each spot. Mean parasitism was estimated based on the emerged
number of flies and parasitoids form the field collection.
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Following the release in April 2011 at the Righetti Road site, both P. humilis and P. lounsburyi were
recovered in the fall 2011 in the original release site and two other sites located approximately 250 and
500 m away from the original release site. Additionally, 2 P. lounsburyi were also recovered on 25
November 2011 from another site located about 1000 m away from the original release site. At each
spot, parasitism by both parasitoids increased over the fall fruit season (Patch 1: P. humilis, F 10 =
62.7, P <0.001; P. lounsburyi, F» 19 = 5.3, P=0.027; Patch 2: P. humilis, F', 7 =42.1, P <0.001; P.
lounsburyi: F7 =44.3; Patch 3: P. humilis: F>,; =49.6, P <0.001; P. lounsburyi: F>;; =109.2, P <
0.001). Because all old fruit from 2010 dropped by May or June, both parasitoids sustained on B. oleae
in infested old olives for long periods of time when hosts were rare, and dispersed from the April
release site to new sites; thereby bridging a gap between populations of olive fruit fly developing on
2010 fruit and those infesting 2011 fruit. Recoveries were also made in 2012 and 2013 at the release
site and beyond.

This project represented a true collaboration from different research agencies and the public sector. UC
Berkeley coordinated and conducted the Quarantine activities and field release and monitoring in
California.

Field releases were accomplished only with the assistance of individual olive farmers and landscape
managers that allowed releases of parasitoids on their property and accepted a no-spray policy in order
for the pest and natural enemy populations to be studies. Cafiada College was a key collaborator for
releases in San Mateo County, and students often assisted with release and recovery efforts.

One of the program’s major accomplishments was just getting the parasitoid material from foreign
locations and into quarantine and then insectary colonies. This was a major hurdle that has hampered
past biological control efforts against olive fruit fly. CDFA, USDA, and the Israel Cohen Institute of
Biological Control, Bet Dagan, Israel coordinated the various aspects of foreign exploration, insectary,
and rearing and shipping operations.

Goals and Outcomes Achieved

o  Supply the activities that were completed in order to achieve the performance goals and measurable outcomes for the
project.

e If outcome measures were long term, summarize the progress that has been made towards achievement.

e Provide a comparison of actual accomplishments with the goals established for the reporting period.

the progress toward achieving set targets.

e C(Clearly convey completion of achieving outcomes by illustrating baseline data that has been gathered to date and showing

The major activities of this project were to (1) evaluate new olive fruit fly (OLF) parasitoids that may
have better behavioral or ecological traits than two released parasitoids that are already approved for
field release (Psyttalia lounsburyi and P. humilis); (2) develop models to predict the potential
distributions and impacts of these two selected parasitoids and other potential parasitoid species
(dependent on Objective 1); and (3) conduct a statewide field-release of Psyttalia lounsburyi and P.
humilis and monitor their establishment.

All of the stated activities were accomplished within the project period.
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The short term goal was to select natural enemies, rear and release the best suited species, and get
parasitoids established in California. This was accomplished.

The long term goal is now to monitor continued establishment and continued rearing and release of P.
lounsburyi — the parasitoid that was most recovered — and P. ponerophaga — the parasitoid that showed
the most promise in the Quarantine.

During the project, there were 14 peer-reviewed articles published, far exceeding our initial
expectation, and more articles are being drafted or have been submitted. The key article "Olive fruit fly:
managing an ancient pest in modern times (KM Daane, MW Johnson, Annual Review of Entomology
55, 151-169)" has been cited 68 times (Google Scholar).

Grower outreach was also a component of this study, although less productive only because the
research detailed that there were no actionable parasitoid species that would help provide control for
olive fruit fly in California's Central Valley. Presentations were made at the key olive grower meetings
in California's more southern San Joaquin Valley meeting in Tulare, with an attendance of
approximately 80 olive growers and PCAs, and at the more northern Sacramento Valley conference,
with an attendance of approximately 120 olive growers. The attendance indicates the farmers’ interest
in this work and the continuing importance of this pest. Current studies are investigating other natural
enemies that might survive better in these interior valley olive regions.

Beneficiaries

e Provide a description of the groups and other operations that benefited from the completion of this project’s
accomplishments.

e Clearly state the quantitative data that concerns the beneficiaries affected by the project’s accomplishments and/or the
potential economic impact of the project.

California coastal olive oil producers are the primary beneficiaries. Interior Valley table and oil olive
growers also benefited, but primarily through the increase knowledge of olive fruit fly biology. Home
owners with olive trees also will benefit.

Project staff does not have quantitative data on the effects of this project. With continued work, the

long term goals are to reduce the need to treat for olive fruit fly, especially in coastal areas. This
outcome would be quantifiable through pesticide reductions.
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Lessons Learned

e  Offer insights into the lessons learned by the project staff as a result of completing this project. This section is meant to
illustrate the positive and negative results and conclusions for the project.

e Provide unexpected outcomes or results that were an effect of implementing this project.

e If goals or outcome measures were not achieved, identify and share the lessons learned to help others expedite problem-
solving.

The successful recovery of both parasitoids in the last fruit season may be attributed to the fact that the
release sites were located along the coastal areas of California with milder summer temperatures, and
some olive fruit are still available in early spring. In particular, the recovery of P. lounsburyi in 2011
and 2012 following a small number release in 2010 in Cafiada College seems to suggest that this
species has a better chance to permanently establish in California. One of the most serious challenges to
establishment of introduced parasitoids for control of OLF in California and elsewhere is host
continuity. To bridge the seasonal fruit gap project staff are suggesting the use of a mix of olive tree
cultivars, including some capable of carrying fruit on the tree late into the spring. Parasitoids such as P.
ponerophaga that seems to enter diapause at low temperature may also have a better chance to bridge
this gap. Further study will conduct more non-target risk evaluation of P. ponerophaga to get a release
permit (still pending on more evaluations) and a thorough study on possible factors inducing the
parasitoid’s diapause. Monitoring the establishment of released parasitoids, and develop model to
predict their potential and distribution will also be continued.

The costs and difficulties in rearing the parasitoids, especially P. lounsburyi and P. ponerophaga
limited the numbers that could be released and studied. The release from Quarantine of P. ponerophaga

has also been disappointing, and project staff will continue to work towards that goal.

Additional Information

e Provide additional information available (i.e. publications, websites, photographs) that is not applicable to any of the prior
sections.

A list of current publications (additional publications are planned):

Daane, K.M., Johnson, M.W., Pickett, C.H., Sime, K.R., Wang, X.G., Nadel, H., Andrews, J.W.,
Hoelmer, K.A. 2011. Biological control of the olive fruit fly in California. California Agriculture
65: 21-28.

Daane, K.M., Wang, X.G., Johnson, M.W., and Cooper, M.L. 2013. Low temperature storage effects
on two olive fruit fly parasitoids. BioControl 58: 175-185.

Daane, K.M., Wang, X.G., Nieto, D., Johnson, M.W., Pickett, C.H., Hoelmer, K.A., Kirk, A.A. 2013.
Classical biological control of olive fruit fly in California: field release, establishment and
potential interspecific interactions of parasitoids. Environmental Entomology (submitted).

Hoelmer, K.A., Kirk, A.A., Pickett, C.H., Daane, K.M., and Johnson, M.W. 2011. Prospects for
improving the biological control of olive fruit fly, Bactrocera oleae (Diptera: Tephritidae), with
introduced parasitoids (Hymenoptera). BioControl Science and Technology 21(9): 1005-1025.
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Project Summary

e Provide a background for the initial purpose of the project, which includes the specific issue, problem, or need that was
addressed by this project.

o Establish the motivation for this project by presenting the importance and timeliness of the project.

e If the project built on a previously funded SCBGP project, describe how this project complimented and enhanced
previously completed work.

The vine mealybug (VMB) is an invasive vineyard pest (ranked first in pest importance by the
American Vineyard Foundation in 2006) and is a vector of grapevine leafroll-associated viruses
(GLRaV) (ranked first in pest importance in the 2008 American Vineyard Survey). Although
University and industry researchers had developed chemical and biological controls for VMB, none had
resulted in the exceptionally low 'vector' densities needed to eliminate GLRaV spread. Mating
disruption or the 'use of the sex pheromone to reduce mating' was tested as an additional control tool.
Areawide application of mating disruption (MD) was tested in Napa County, with a coalition of 29
different vineyards and using plastic pheromone dispensers (Checkmate® Suterra Inc., Bend, OR; 150
mg a.i. per dispenser) to deliver the pheromone. Results from pheromone trapping identified problem
blocks that required additional chemical treatments and showed that areawide MD lowered overall
mealybug density. Also tested were novel dispensers to more effectively and economically deliver the
synthetic sex pheromone. In California’s northern interior winegrape region and San Joaquin Valley
vineyards, results showed that meso-dispensers (36 per acre) provided the same levels of control as
plastic dispensers (250 per acre). Trials with puffer technology suggested that this method of
pheromone deployment would not be effective because of the flight response of the adult male
mealybug. In field studies, a key natural enemy, Anagyrus pseudococci, was shown to be attracted to
the mealybug sex pheromone (lavandulyl senecioate) and use of the pheromone resulted in increased
parasitism rates.

Project Goals:

(1) Establish vineyard regions employing areawide MD in concert with more effective insecticides as a
control tactic for VMB and the resulting GLRaV infections.

(2) Study the effectiveness of different delivery systems for the synthetic sex pheromone in order to
improve program efficiency and reduce costs.

(3) Study the VMB mating biology in order to improve control programs.

Objective 1: Areawide MD and GLRaV.

The VMB female does not have wings and is relatively immobile as she progresses to the adult stage.
In contrast, the adult male mealybug is the only stage with wings. It is fragile, often living for only a
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few days. The mature female mealybug emits a sex pheromone to attract the male. The synthetic
version of this sex pheromone (Lavandulyl Senecioate) can be loaded into rubber septa to monitor male
flight or be loaded into plastic dispensers to control the pest through a practice termed “mating
disruption.” The goal of MD is to place so much synthetic sex pheromone in the vineyard that the male
mealybug has difficulty finding the female to mate; this delays and/or reduces mating, which leads to
decreased egg production, and therefore, pest densities in subsequent generations. Earlier studies have
shown that MD might be best utilized over large areas. This practice was tested in Napa County, with a
coalition of 29 different vineyards. Plastic pheromone dispensers (Checkmate® Suterra Inc., Bend, OR;
150 mg a.i. per dispenser) were deployed in 2011 and 2012 and the mealybug pest density was
monitored and compared with control fields. Overall, the trial showed that areawide control can be
successful with reduced or eliminated spread of the VMB and lowered overall damage in most
locations. The results suggested that an important aspect of an areawide control program might be the
trapping that helped identify hot spots where the pest population density is high and additional
treatments were necessary.

Objective 2: Study the effectiveness of different delivery systems for the synthetic sex pheromone in
order to improve program efficiency and reduce costs.

One of the greatest hurdles for the widespread adoption of MD for the VMB is the cost of the program
in comparison with available effective insecticides. To reduce costs, methods to deliver the pheromone
more effectively were investigated. These included the use of ‘puffer’ spray cans and ‘meso’ dispensers
that reduce the number of dispensers per acre needed. The standard MD program used 250 dispensers
per acre — or about one dispenser hand-placed on every second or third vine in the vineyard. Puffers
require only 2 per acre and meso dispensers require only 36 per acre. If effective, this would be a labor
cost savings. Studies looked at both the effectiveness (mealybug damage) and the science (pheromone
plumes) for both of these innovations. Results suggest that puffers may not be as effective as dispensers
because the male mealybugs are weak flyers and more ‘point’ sources of pheromone would provide
better control. The meso-dispensers (at 36 per acre) actually did as well as the standard dispenser (250
per acre), but still require field crews to walk the vineyard and hand-place on vines throughout each
block.

Objective 3: Study the VMB mating biology in order to improve control programs.

Female mealybug requirements for viable egg production showed that mating was required, but many
female insects can reproduce parthenogenetically (without mating), and if this were the case for VMB,
than MD would have that inherent flaw. Along with mating behavior, male flight was studied and, as
before, the data suggest that the males are not strong flyers and move very little from their source or
upwind to follow a plume of pheromone. The last study looked at the attraction of one of the key
parasitoids (called Anagyrus pseudococci) to the mealybug pheromone. Parasitism levels were higher
near VMB pheromone lures, suggesting that the parasitoid used the pheromone just like the adult male
mealybugs — to help locate the female pest. These results suggest that the use of MD may improve
other sustainable controls such as biological controls.
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Project Approach

e  Briefly summarize activities performed and tasks performed during the grant period. Whenever possible, describe the work
accomplished in both quantitative and qualitative terms. Include the significant results, accomplishments, conclusions and
recommendations. Include favorable or unusual developments.

e  Present the significant contributions and role of project partners in the project.

All of the proposed research activities were completed. Studies were designed to test, demonstrate and
improve MD for VMB in five locations, each with a different project goal. These were (1) Napa Valley
areawide MD and GLRaV trials; (2) Lodi-Woodbridge trials to test MD dispensers vs. insecticides; (3) Lodi-
Woodbridge trials to test MD using ‘puffers” to disperse the sex pheromone; (4) Fowler (Fresno) and Napa
trials to follow aerial pheromone plumes emitted from puffers; and (5) San Luis Obispo and Denair trials to
test deployment rates of pheromone dispensers.

Objective 1: Establish vineyard regions employing areawide MD in concert with more effective insecticides
as a control tactic for VMB and the resulting GLRaV infections.

(a) Napa (areawide): Trials in Napa formed the foundation of the areawide MD demonstration project. From
2011 to 2013, the vineyard regions used did vary slightly, and more studies were added in regions with more
VMB and decreased the studies in regions where there was less VMB pressure — either through repeated
insecticide use or — as was the case in 2013 — because the program was effective. Here, the middle section
(2011-2012) of the project is highlighted, where work was conducted in cooperation with 29 growers to
evaluate the effectiveness of VMB MD in three ~150 acre treatment sites within Napa County. The major
participating growers had small acreage (<10 acres) but there were some larger Napa farms including 20, 25,
30, 33, 43, 67, and 76 acre vineyards. To coordinate these activities, members of the University of California
(UC) team met with growers before, during, and after the project.

Each 150 acre MD block was paired with nearby and similarly sized vineyard sections (84, 93, 102, and 138
acres) that had standard insecticide controls, but no mating disruption. These trials were difficult to set up
because of the large number of growers involved, each utilizing different control tactics; however, the design
and inherent complications was exactly what the program sought to demonstrate (rather than scientifically
study).

For these areawide trials, the ‘standard” MD program was used, which is the placement of plastic pheromone
dispensers (Checkmate® Suterra Inc., Bend, OR; 150 mg a.i. per dispenser) at a rate of 250 per dispensers
acre (about every third vine in winegrapes planted at 750 vines per acre). (See Attachment A, Photo 1)

To evaluate the program’s effectiveness, a number of sampling techniques were used, but the most important
were the use of the ‘red delta pheromone traps’ (See Attachment A, Photo 1) that were baited with the VMB
sex pheromone. If MD is effective, the trap counts should be low because the male mealybugs will not be able
to find the female mealybugs — or the pheromone traps. Pheromone traps were deployed in a grid within each
of the 150 acre blocks as well as in the paired control blocks, typically putting the traps out during peak flight
periods in July, September and October of each year. The numbers of male mealybugs in each trap are then

counted in the laboratory (the male mealybugs are very small and an accurate count cannot be made in the
field).
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The VMB populations were also sampled within each 150-acre area in mid to late May and again in early
August 2011 (first year), while one to two 1500-vine blocks were sampled at each control site. To accomplish
this sampling, 150 vines were visually inspected within each individual block (about 30 growers) using a grid
pattern: 10 samples per row were sampled in 15 rows and sampled vines were 10 vines apart. On each vine,
the field crew recorded the number of nymphs, adults and ovisacs, mummified mealybugs and natural
enemies, as well as the presence of honeydew, sooty mold and ants.

To determine cluster damage, numbers of mealybugs were counted and mealybug damage near harvest-time
was rated, typically in September and October (2010, 2011, 2012), on 5-10% of the vines within each
areawide block. One cluster per vine was rated for VMB density and honeydew accumulation on a 0-3 scale,
with 0 meaning no mealybug/honeydew damage, 1 meaning 1-2 mealybugs/some honeydew present, 2
meaning 3 to 10 mealybugs with honeydew accumulation, and 3 meaning >10 mealybugs and considerable
honeydew damage (an unmarketable cluster).

The results were very promising, especially in light of some of the unexpected obstacles. As an example, a
comparison of 2011 and 2012 damage within the same block (one of three areawide blocks), with the small
white to red circles in each figure representing counts of male mealybugs caught in pheromone traps in fall
collections (September or October 2011) — the larger and redder the circles the higher the captures of male
mealybugs in that region of the block (Fig. 1). Results show that for this areawide section there were two
mealybug ‘hotspots’ (inside the yellow circle) in 2011 that needed to be targeted for control .These are the
mealybug populations that may result in infestation of nearby blocks. In other words, mealybug control should
be considered as a regional issue rather than a vineyard-by-vineyard issue. The infested blocks will serve as
pest inoculums for the other ‘clean blocks’’ in the region. For growers concerned with GLRaV management,
attaining a ‘zero’ mealybug population density would be difficult to achieve and nearly impossible to maintain
with a source population of mealybug in the region.

Results from samples comparing fall 2011 (See Attachment A, Figure 1A) to fall 2012 (See Attachment A,
Figure 1B) showed no increase (spread) of VMB from 2011 to 2012. Male mealybug captures in 12 of 14
traps in “hotspots” with measurable mealybug populations showed decreases from 2011 to 2012.

A larger analysis of all sites and controls is currently being conducted; however, the insights from the material
presented are very promising. First, the sites where the VMB population remained high are those that did not
apply the UC Integrated Pest Management (IPM) suggested insecticides. The areawide trapping program
showed the participating growers where the source populations for the mealybugs were located. Participating
growers should then treat problem blocks to reduce future damage.

Second, one of the unexpected outcomes was that many of the participating growers in blocks with low
mealybug infestation levels decided not to apply insecticides that offset the costs of the pheromone. This was
not the original plan, which called for areawide MD with areawide insecticides in order to drive down the
population to such low levels that the mealybugs could not be detected. Still, without insecticide applications
the pest populations remained low. In fact, in 2013 the ‘Napa County Winegrape Pest and Disease Control
District’ that helped to sponsor the program decided that populations were so low in 2012 at the studied sites
that they wanted the trial moved to a new location with greater mealybug pressure (the other two areawide
sections had lower population densities than shown in Figure 1). Moreover, many of the growers that
participated in the 2011 to 2012 trials continued to purchase (without subsidies) pheromones for MD in 2013.
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Third, for organic growers with mealybugs, the control tactic can now include MD with multiple applications
of an oil based insecticide along with parasitoid (4. pseudococci) release to prevent pest damage; however, if
a dense population of the mealybug does establish, conventional insecticides will be needed.

Because of the success of the 2011 and 2012 program, after consulting with the Napa Valley Vine Mealybug
Task Force, and participating grower consult, the areawide project was moved to a different region in 2013
where there was greater mealybug pressure. The concept remains similar, but in this year the program also
recorded a mixture of vine mealybug (Planococcus ficus) and grape mealybug (Pseudococcus maritimus), as
well as methods to reduce costs, such as dispenser density.

(b) Napa Grapevine Leafroll-Associated Viruses (spray-all-the-time): The areawide project included
GLRaV. It is actually these pathogens, which cause grape leafroll disease (GLD), that are the primary concern
with the different vineyard mealybugs. GLRaV symptoms are a downward curling and red coloration (most
prevalent in red varieties) of the leaves (See Attachment A, Photo 2). GLRaV pest status results primarily
from a reduction in wine quality and a delay in ripening, and therefore, harvest-time.

Two of the critical questions are 1) how small does the mealybug population have to be to control the spread
of GLRaV-3; and 2) can the farmer simply spray each year to kill mealybugs and thereby prevent the spread.
This could not easily be studied in the areawide plots because the virus epidemiology is not clearly understood
— including how long before symptoms are visible after inoculation.

A hypothesis was tested that newly planted vineyards could be sprayed repeatedly for mealybugs in order to
prevent the spread of GLD in a ca. 40 ac ‘Cabernet Sauvignon vineyard in Napa Valley. The block, planted in
2008, was surrounded on three sides by older blocks with moderate levels of GLRaV infested vines; blocks to
the south and west were removed in 2010 and 2011, respectively. The block was split into two sections, east
and west, with each section consisting of 120 rows and 115 to 125 vines per row. Each section was divided
into 3-row plots. Treatments are (1) zero tolerance for mealybugs; and (ii) a standard no insecticide treatment
during block establishment.

To achieve “a zero tolerance for mealybugs” the grower cooperator applied annual foliar and systemic
insecticide treatments. Foliar insecticides were applied using an overhead spray rig that targeted insecticides
onto three-row sections, and systemic materials were applied through the drip irrigation system, which has
line valves in each row. Insecticide treatments were maintained from 2009 to 2012, and samples were
collected from 2009 to 2013. In each section treatments were assigned in a randomized block design, with
each block consisting of a 30 row section. There are twenty replicates per treatment (five per block) in each of
the two vineyard sections.

Each fall, mealybugs were mapped with visual counts and/or pheromone traps, and GLD incidence. Locations
of GLD symptomatic vines were marked using a handheld mapping device (Garmin GPS Map 76) and plastic
flagging tape, and petiole samples were collected from all vines with possible GLD symptoms, as well as five
vines without leafroll symptoms (negative controls), and five known infected vines from an adjacent infected
block (positive controls). Petioles were analyzed for GLRaV-3 via RT-PCR with LC1F/LC2R and 4711-
130F/580R primers, and GLRaV-3 group determined via RT-PCR and fragment analysis. Treatments will be
compared using both ANCOVA (treatment and location as variables) and correlation analyses.
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The results were surprising and quite informative. No mealybugs were found during visual searches of either
control or treatment rows (from 2009 to 2012, the 2013 data have not yet been collected). The pheromone trap
used in 2011 did, however, indicate the presence of grape mealybugs (GMB), but no VMB. Data from the
visual search suggested that the new planting initially had few or no mealybugs, while the pheromone traps
captured male GMB from nearby or on-site, so perhaps mealybug populations are ephemeral, too low to be
detected by the visual search, or moved in from adjacent vineyards. This leads to the possibility of GMB
crawlers being blown in on prevailing winds from adjacent leafroll-infected blocks.

Each year, a few new GLD vines were found. Two new GLRaV-3 infected vines were detected in 2012,
compared to six new infections in 2011 (Yr 3) and one new infection each in 2010 (Yr2) and 2009 (Yrl). The
pattern of infected vines (See Attachment A, Figure 2) indicated that infections were not spreading out from
previously-infected vines, but instead were randomly distributed within the plot.

More important, there were five vines in each treatment, insecticide (white text, red background) and control
(black text, white background), infected with GLRaV-3 and the infections were not grouped (See Attachment
A, Figure 2). Also multiplex Polymerase Chain Reaction (PCR) followed by fragment analysis showed that
GLRaV-3 infections in the spray trial block were predominantly -3a with a few mixed infections of -3a and -
3¢, or -3a and -3d. GLRaV-3b was the only variant recovered from leafroll-infected vines in blocks to the
north and west of the spray trial block.

These data suggest, first, that even with populations of mealybugs so low that they could not be detected with
intense visual samples, GLRaV infections still occurred, although very slowly. Second, spraying every year
regardless of mealybug presence will not reduce new infestations (given that the mealybug density is low).
The results suggest that the insecticide used, while very effective, still allowed GLRaV transmission because
these neonicotinoid, lipid biosynthesis and insect growth regulator materials all require the mealybug to feed
in order to acquire the pesticide. Third, because of the different GLRaV species found in the vineyard, the
mealybugs entering the field probably came from multiple sources outside of the block, perhaps in mealybug
crawlers blown in by the wind.

The conclusion is the best mealybug and GLD control may be an areawide program because your neighbors’
mealybug and GLD problems may eventually be yours, and vice-versa.

Objective 2. Study the effectiveness of different delivery systems for the synthetic sex pheromone in order to
improve program efficiency and reduce costs.

Over the three year period a number of trials were conducted to improve mating disruption efficiency. This is
because the greatest obstacle to widespread adoption is the cost. Mating disruption works better — for most
insect species — when there is a low pest density. This should be intuitive: the lower the pest density is, the
harder it will be for the males to find the female. This is especially true for mealybugs that are clumped and,
for this reason, mating disruption does not work well at high mealybug densities. Therefore, mating disruption
for vine mealybugs should be combined with insecticide sprays, at least until the population density is very
low. Growers that pay for insecticides to control mealybugs are more adverse to the additional costs for
mating disruption. To lower costs, studies focused primarily at reducing the amount of pheromone active
ingredient (and standard dispensers) placed in the field, and changing the dispenser structure to reduce the
labor costs in hanging the dispenser. Here, a report from one year from each research group is presented to
show the progress and limitations of these alternative deployment strategies.
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(a) Lodi-Woodbridge (meso dispensers): The commercial available dispenser is the Checkmate dispensers
(Checkmate® Suterra Inc., Bend, OR) that has 150 mg a.i. per of pheromone per dispenser. The suggested
rate is 250 dispensers per acre, typically hung in May. The costs of hanging means that a field crew must go
down each row and hang a dispenser every 2-3 vines. ‘Meso’ dispensers hold and release a larger column of
the sex pheromone (ca. 1000-2000 mg a.i. per dispenser). This means that each acre might require only 30-50
dispensers per acre, a reduction in labor costs of placing the material in the vineyard. (See Attachment A,
Photo 3)

The standard vs. the meso-dispenser were tested in commercial vineyards in Lodi, California, along with a
grower standard insecticide, in a large contiguous block of winegrapes. The acreage was uniformly infested
with low densities of VMB, and had received prior annual pesticide treatments.

The treatments in 2011 were meso-dispensers (Suterra Inc., Bend, OR) deployed at 36 dispensers per acres,
the standard CheckMate® VMB-XL dispensers (Suterra Inc., Bend, OR) at full rate at 250 per acre, and no
MD (the grower standard insecticide treatment alone). In 2012 the treatments were meso-dispensers deployed
at 36 per acre, standard Checkmate dispenser applied at either 250 dispensers per acre or 175 dispensers per
acre, and the grower insecticide treatment.

In both years (2010 and 2011), dispensers were hung on the fruiting wire in April or May, before the first
large male flight. Each plot was a minimum of 10 acres, and treatments were replicated four times in a
Randomized Complete Block design. The treatments were spread throughout the ranch in order to reduce
near-neighbor impact of the sex pheromone volatiles.

VMB were sampled, similar to the previous description, using a visual search of vines twice during the season
(June and August 2010 and 2011), and a harvest-time rating of clusters for damage (August), and pheromone
trap counts for adult males once a month (June to September 2010 and 2011).

The most important results are the cluster ratings (See Attachment A, Figure 3). In 2011, the cluster ratings
showed no mealybugs or mealybug damage in the Admire (insecticide treatment), and higher levels in the
standard plastic dispenser and meso dispenser treatments — but no difference between treatments (See Figure
3A). Pheromone trapping data (adult male flight) showed an increase at the end of the season in the plastic
dispenser treatment, while male flight counts remained near zero in the Admire and meso dispenser treatments
(suggesting that the meso-dispensers lasted slightly longer in the field).

Harvest samples in 2012 showed no difference among treatments (x> = 5.635, df =9, P = 0.776; Figure 3A).
This is a positive result that indicates MD performed as well as insecticide applications. There were actually
more unmarketable clusters (category “3”) in the insecticide treatment than the mating disruption treatments.

In March-April 2013, this project was redesigned, in cooperation with Suterra Inc. (the manufacturer of the
MD dispensers) to test novel dispensers that will have a more even release rate (of the sex pheromone). The
two years data combined did not provide any clear indication that meso-dispensers would be better, or worse.
What may be implied (no statistics) is that in 2011, cluster damage was slightly higher in the meso-dispensers
treatment, at the end of that season, pheromone trap counts showed the meso-dispensers were still active
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while the number of adult male mealybugs increased in the insecticide and standard dispenser plots; in 2012,
the meso-dispenser treatment had slightly lower cluster damage.

(b) Puffer delivery system — field trail: Another method to reduce costs of mating disruption would be the
use of ‘puffers,” which are basically aerosol spray cans, with a computer chip, that are housed in a brown
plastic container (it looks a little like a bird box). The puffer can be programmed to send out a ‘puff’ of
pheromone every hour. Using this technology in other crops, researchers have shown that only a few puffers
per acre have controlled different moth pests (See Attachment A, Photo 3).

Puffers were studied in 2011 on commercial vineyards in the San Joaquin Valley of California. Research site
was located in Denair, CA. (lat. 37.4°N, long 120.4°W, 79 m absolute elevation). The experiment was
arranged as a randomized complete block with two treatments (puffers vs. control) each with three
replications. Each treatment-replicate consisted of ca. 8 acres of uniform vineyard block (96 vines long x 56
rows wide), which each were at least 1600 m away from each other. Each treatment-replicate consisted of
5376 vines, of which 536 were sampled for experimental purposes.

Treatment sites were established in blocks known to be infested with VMB, and three were treated with the
VMB pheromone Lavandulyl Senecioate and three were left untreated as controls. Checkmate® Puffer
dispensers were applied 1.8 m above the canopy in a grid pattern at a rate of two puffers per acre using 50 mm
wide PVC stakes. The dispensers were programmed to apply pheromone on a 24 h cycle and had an output of
24 g per acre over the course of the season. On the same day as the treatments were applied, a perimeter of
214 Checkmate® VMB-XL pheromone dispensers were established in each treatment block, these dispensers
emitted 3.1 grams each. Two vine mealybug monitoring traps were also placed in each treatment block.

These traps were loaded with a Scenturion™™ Vine Mealybug lure. The traps were collected weekly and
counted for male VMB catches.

To determine crop damage, near harvest-time, clusters were collected from 10% of the vines in each plot and
rated damage using the 0-3 scale, described previously. The results show less pheromone trap catches (Figure
4A) and less cluster damage (Figure 4B) in the MD (using the puffer technology) plots that the control plots.
Here, note that all plots did receive a combination of a delayed dormant application of chlorpyrifos and a post-
harvest application of spirotetramat (Movento, Bayer CropScience).

(c) Puffer delivery system — plume trial: Trials were conducted in 2011 and 2012 to demonstrate the area of
impact for pheromone applied from different dispenser types and the effect of pheromone concentration on
VMB trap suppression.

Trials conducted in 2011 examined the following treatment variables: 1) pheromone emitter device (aerosol
puffer or meso emitters); 2) aerosol puffer release timing (puffer set to 24 hr or 12 hr cycle); 3) puffer release
rate (12 gm and 42 gm aerosol cans); and 4) puffer placement (above or at canopy level).

In 2012, trials attempted to further refine the impact of release rate (36 gm, 24 gm, 18 gm, 12 gm aerosol
cans, and no pheromone) on the pest population. Interpolation surfaces were generated using the R statistical
data analysis environment. Trap positions were geo-referenced and interpolation surfaces of VMB capture
were performed using geostatistical models for each trial replicate. Data were log-transformed /n(x+1) for
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analysis. Hourly wind data is obtained from a nearby California Irrigation Management Information System
(CIMIS) station.

Here, a 2011 data set from a commercial vineyard near Fowler, California is presented as an example of the
results (See Attachment A, Figure 5 and 6). It is important to note that other vineyards sites were used in 2011
and 2012, and had low mealybug populations; however, the results are not as apparent as the results shown in
Figure 5 and 6. At the Fowler site, two plots placed in the site permitted contrasts of treatment (pheromone)
and control (no pheromone) in the same time frame; additionally treatment assignment was switched weekly
between the two plots such that location effects could be minimized. Each one-acre plot consisted of a 64-
trap grid created by eight rows of eight traps set on a 24-foot spacing. Male flight activity was monitored
weekly using pheromone traps baited with VMB pheromone lures. Seventeen trapping intervals were
conducted. Each trial replicate was run for one week, and each trial was replicated 3-4 times.

Results shown below demonstrate the ‘pheromone plume’ from a single puffer unit placed below the top
canopy boundary in the center of the pheromone treatment plot “puffed” every 15 minutes between 2 am to 2
pm daily. The results demonstrate the impact of emissions of 1.56 mg ai / puff and 5.123 mg ai / puff and
show total weekly trap capture within a 1-acre 64-trap grid ranged from 4,000 to more than 80,000 VMB.
Pheromone treatments rotated weekly between east and west plots. At both pheromone concentrations, trap
captures were significantly reduced compared to the control treatments and no block (plot) effect was
observed.

At 1.56 mg ai per puff, the effects of the puffer are easily observed within a single week. Average trap
suppression of ca. 72% over four replicated intervals is shown in the averages (P <0.01). The pattern is
consistent for puffer treated areas to have lower counts compared to the untreated areas despite being moved
each week, thus eliminating the potential bias of positional effects. What is also striking is that the reduction
was so clearly observed despite the extreme populations levels averaging > 1200 VMB males per trap in some
weeks.

Using a different setup with 5.124 mg ai per puff, a similar pattern in trap suppression was observed of ca.
65% when comparing the pheromone treated and untreated plots. In all cases, the control plots (no puffer)
were always had greater trap capture than the pheromone treated areas (P<0.01). One important part to note is
the lack of any clear rate response when the pheromone levels were increased by more than 3 fold. What is
not clear at this point is if the level of pheromone can be reduced below 1.56 mg ai per acre. Surface maps of
VMB trap capture and suppression patterns are shown in Figures 5 and 6.

These data can be used to look for the possible distance that the pheromone can move and still effectively
suppress traps. For both pheromone concentrations, a clear local suppression is observed and appears to range
from a very narrow band of 50 feet to beyond the plot boundaries of 200 feet. While the surface responses
present a more intuitive way to see the shape of the plume, the effects of the pheromone program on the total
trap suppression are easily seen in the weekly averages. Both types of analyses provide important, but
different insights for optimizing the VMB MD program for potential implementation.

(d) Dispenser density and pheromone load: Another way to lower costs is to put out fewer numbers of

dispensers per acre. The standard ‘dose’ (e.g., how much active ingredient per acre) is 250 dispensers per
acre, each with a load of 150 mg ai per dispenser. What is actually needed was never really studied for VMB
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MD, but the dose was based on other insect pests — mostly moths — and the cost of production per mg of the
pheromone. For example, if half the number of dispensers per acre (125) or half the amount of active
ingredient (75 mg ai per dispenser) can provide the same level of control, than costs may be substantially
reduced.

The first trials were located in Central Coast winegrapes (San Luis Obispo County) with the Pacific Vineyards
operation, from 2010 to 2012. The effect of different rates of Checkmate dispensers (150 mg ai per dispenser)
per acre was investigated in order to determine if costs for MD can be reduced. This was a large trial. In 24
separate vineyard blocks, 10 acre plots for mating disruption were established, using four dispenser density
rates: 50, 125, 188 and 250 dispensers per acre. All sites had VMB prior to treatment application.
Additionally, a treatment of 50 dispensers per acre was established in blocks that reportedly had no VMB, but
were surrounded by infested blocks. This experiment was designed to test the MD release rate needed to
control VMB, as well as whether a low release rate would be able to keep a clean vineyard clean. There were
four replicates for each treatment. The results for the 2011 trial suggest that the number of dispenser
pheromone trap counts showed that at both 188 and 250 dispensers per acre there was trap shut down, until an
unexpected insecticide application was made in July (See Attachment A, Figure 7).

A more complex study was conducted in the Central Valley in 2012 where both the number of dispensers and
the amount of ai per dispenser were manipulated. This was done to test whether it is the amount of pheromone
placed in the vineyard, or it is the number of point sources (e.g., dispensers per acre) in the vineyards.
Checkmate dispensers were hung in 55 acres of Pinot noir vineyards east of Denair, California with six
different treatments organized in a randomized complete block design. Treatments were 200 and 300 mg of
pheromone per dispenser with 125 dispensers per acre; 143 and 214 mg of pheromone with 175 dispensers per
acre; and 100 and 150 mg of pheromone per dispenser with 250 dispensers per acre. The combination of rate
(number of dispensers per acre) and load (mg per dispenser) led to a dose (rate x load) of either 25 or 37.5 g ai
of pheromone per acre per treatment (Table 1).

The analysis yielded surprisingly good results in that all mating disruption treatments had significantly lower
damage than the control (Pearson Chi-square = 76.253, df = 18, P < 0.0001). The control blocks had at least
17.5% damage far more than any of the mating disruption treatments, regardless of the dispenser load or
placement density (Table 1). The level of damage in the mating disruption plots would be considered clean by
most growing standards.

There was really not clear pattern within the pheromone treatment blocks (e.g., rate vs load vs dose).
Treatments with the highest density of pheromone card dispensers (250 per ac) had 7.22% damage and 9.44%
damage at loads of 25 and 37.5 mg ai, respectively. Whereas, treatments with 175 dispensers per acre had
even lower damage levels than the higher rate, which is contrary to expectations (e.g., more dispensers or
point sources would be better for control). These plots were 99.44% and 98.33% clean in plots with loadings
of 25 g/acre and 37.5 g/acre respectively. What is important to note is that all mating disruption plots had
lower damage than the control, and in a vineyard that was highly infested in the previous years, this represents
a remarkable level of insect control (grower cooperator suggests that no additional insecticides were used at
the site and that all treatments received the same amounts of insecticides previous to the study and during the
study).
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Objective 3: Study the VMB mating biology in order to improve control programs. There were two main
studies of VMB biology and behavior that impacted MD:

(a) Mating requirements for viable egg production: Early in the project, studies were completed that
showed the VMB must mate to have viable offspring. This was in questionsbecause a preliminary study found
some isolated females produced ovisacs with a small number of eggs. The later work, using better isolate
techniques, clearly showed that mating is required for the production of viable eggs. There is still the
possibility that environmental cues, such as crowding or plant host condition, could impact the offspring sex
ratio or mating biology.

(b) Male flight towards a pheromone lure: In the second study, a very important field characteristic was
investigated — how far does the adult male mealybug fly to find the females? The adult male is the only stage
with wings, and is quite small and fragile. Earlier observations suggested that adult male mealybugs would
not be strong fliers, but earlier trapping programs caught male mealybugs in pheromone traps up to 1 km from
any know population source. The answer to male flight direction in response to female sex pheromone plumes
will impact how MD should work.

Individual pheromone plumes were compared to male flight behavior in a pistachio orchard, where there were
no other mealybugs to interfere with the study. The experiment explains the relationship between standard
wind conditions and the distance or direction that male mealybugs are able to fly.

Experiments ran in July and August 2012 in Fresno County at the Fresno State campus. The experiments
evaluate the effectiveness of the pheromone plume and the threshold wind value that the male mealybugs are
capable of resisting in a field setting. The experiment consisted of 50 pheromone traps baited with vine
mealybug pheromone lures (100 ug of pheromone). The traps were placed in a grid pattern in the ca. 20 acre
pistachio field, each hung at 2 m above the orchard floor on the northwest quadrant of the tree. Minimum
distance between traps was 36.6 m. To create a source of male VMB in the pistachio field, butternut squash
were infested with VMB and placed near the center of the orchard. Cohorts of insects were left in the field for
10 days, providing one treatment replicate each.

The numbers of male trap catches were recorded three times during each trial at 2-day intervals. Prior to the
experiment, lured pheromone traps were placed in the field as controls to ensure no outside mealybug source.
Control traps were placed in a grid pattern with 21 m between traps in a total of 16 locations. Control and lure
traps were recorded with the PN-60 GPS device and loaded into Delorme Earthmate software to extract
coordinates. Coordinates were used in ARC Map to generate spatial interpolation maps as visual
representations of the trap counts and male mealybug movement over time. Information on wind speed,
direction and daily mean temperature was taken from CIMIS weather station data available online.

The results from trap counts and geostatistical analysis with ArcMap software shows that over the first
repetition of the trial the male VMB are not moving towards a known pheromone source (See Attachment A,
Figure 8).

(c) Impact of mealybug sex pheromone on parasitoid performance. Pheromone trap catches of adult

parasitoids suggest that parasitoids may be attracted to the mealybug sex pheromone, as has been noted by
other researchers. The results indicate that the use of MD might increase parasitism levels, in part, by
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changing the parasitoid’s searching behavior. Two field trials were conducted to look at the impact of MD on
parasitism or parasitoid behavior. Here, data are presented from the second trial that looked at trap captures.

Previously, traps baited with VMB sex pheromone were shown to catch female A. pseudococci and higher
levels of parasitism were reported in vineyards with VMB MD. Recently, a Japanese scientist suggested that a
chemical compound (2,4,4-trimethyl-2-cyclohexenyl)methyl butyrate (cyclolavandulyl butyrate), which was
discovered as an artifact during the laboratory-scale synthesis of a mealybug (Planococcus kraunhiae) sex
pheromone compound, attracted a large number of a mealybug-parasitoids (4nagyrus sawadai) and enhanced
parasitism of the mealybug by both natural and non-natural parasitoid species.

To test, a persimmon block heavily infested with longtailed mealybug (Pseudococcus longispinus) was used
in 2011. In a block of trees that each had enough mealybugs for repeated samples, four treatments were
established in a randomized block design with six replicates: control (blank septa), one VMB septa (100 pg
lavandulyl senecioate), three VMB septa (300 pg lavandulyl senecioate), or one septa containing
cyclolavandulyl butyrate. Prior to parasitoid release and lure placement, a 30 cm terminal branch sample was
taken from each of 20 trees, biased towards heavily infested branches. After which, parasitoids (4.
pseudococci) were released in the middle row (not on a tree) at equal distances from each sample tree, with
850, 1000, 2500, and 1500 released at 1, 9, 18, and 25 days post treatment application. Parasitism levels were
then recorded by taking a 30 cm terminal branch sample, located near the septa, taken from each tree at 15,
24, and 43 days post treatment application (See Attachment A, Figure 9).

Contributions of participants

This project represents a true collaboration from different research agencies and the public sector. The
Principle Investigator from UC Berkeley coordinated the activities and was involved with all projects
described herein. Researchers from several agencies such as California State University, Fresno, and UC
Davis, led or conducted field and other research.

The field trials could be accomplished only with the assistance of dozens of individual farmers that allowed
the crews to work on their farms. This often included a reduction or elimination of pesticides, which
obviously presented a risk that these farmers took to aid the development of research and extension of results.
Of particular note are Pacific Vineyards, Constellation, Vino Farms, and Bronco Wine Company.

Goals and Outcomes Achieved

e  Supply the activities that were completed in order to achieve the performance goals and measurable outcomes for the
project.

e If outcome measures were long term, summarize the progress that has been made towards achievement.

e Provide a comparison of actual accomplishments with the goals established for the reporting period.

e C(Clearly convey completion of achieving outcomes by illustrating baseline data that has been gathered to date and showing
the progress toward achieving set targets.

A survey was to be conducted of mealybug pest tactics and GLD. However, during the granting period,
an extensive survey concerning grape leafroll associated virus and mealybugs was conducted in the
Napa and Sonoma regions by a cooperating UC Davis researcher, who was aided by one of the team
members of this project. A separate survey is currently underway by a UC Davis researcher on grower
management practices. These large grower surveys are far more detailed than could have been done
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within this project timeframe. Participating surveys will be conducted at the end of the trials on
areawide MD via pesticide use reports and an accounting by Suterra on mating disruption sales.

The short term goal was to demonstrate the effectiveness of MD and improve methodologies. The
project goal was accomplished. The long term goal is now to create greater adoption of MD for VMB.
There is some suggested evidence of this in Napa in 2013, as growers in areawide treatment regions
continued to use MD after the program was discontinued. Additionally, team members facilitated the
formation of a 19-grower member “neighborhood group” in March 2012, to address mealybug and
leafroll disease management. The group continues to meet monthly and uses an areawide approach to
management, as suggested by this research. The major hurdle here is the costs of MD as compared with
some very effective insecticides. The future goals will be to follow adoption of the practice and to
determine how to improve adoption.

For researchers, one of the best measurements of activities is the outreach through presentations and
publications. In this aspect, this project has excelled, with this research team now the recognized world
leaders in management of vine mealybug and grapevine leafroll disease.

A) The benchmark for presentations was far exceeded by this project with at least 39 presentations
made (averaging >10 per year) (see list below).

B) The benchmark for academic publications (2-3 per year) was met with 9 peer-reviewed publications
(averaging 3 per year). Moreover, there are 8 publications planned as well as extension bulletins (See
Attachment A, Presentation and Publication lists).

C) In 2010, MD was used in 13,000 acres, all using plastic dispensers. In 2013, an estimated 20,000
acres employed MD. Wide spread adoption is still limited to costs in comparison with insecticide
treatments. The research helped to identify better deployment methods, and these results are currently
being extended to the clientele.

D) Use of commercially released Anagyrus pseudococci, a parasitoid of the VMB, was considered, in
2010, to be a benchmark goal. In fact, commercial acreage receiving Anagyrus pseudococci has
probably decreased. This may actually be a result of improved insecticide use, the use of MD without
the release of natural enemies, and the spread of Anagyrus pseudococci material imported and released
by UC Berkeley and California Department of Food and Agriculture.

Beneficiaries

e Provide a description of the groups and other operations that benefited from the completion of this project’s
accomplishments.

e C(learly state the quantitative data that concerns the beneficiaries affected by the project’s accomplishments and/or the
potential economic impact of the project.

California wine grapes represent one of the larger and more valuable specialty crop with an estimated
annual crop value over $2 billion with additional revenue through associated employment and tourism.
California vineyard farmers are the primary beneficiaries; however, a reduction in the use of pesticides
will have compounding benefits across many groups.
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There is no quantitative data at this time on the effects of this project in terms of the exact change in the
use of MD (such data are difficult to collect immediately after the project ended and Suterra Inc. has
not released their proprietary information on pheromone sales).

The long term goals are to reduce the need to apply annual insecticides for VMB. This outcome would
be quantifiable through pesticide reductions and sales of mealybug pheromone products. Research

results are being presented here in California, as well as by collaborators in Oregon and Washington.

Lessons Learned

e Offer insights into the lessons learned by the project staff as a result of completing this project. This section is meant to
illustrate the positive and negative results and conclusions for the project.

e Provide unexpected outcomes or results that were an effect of implementing this project.

e If goals or outcome measures were not achieved, identify and share the lessons learned to help others expedite problem-
solving.

Mating disruption can help suppress mealybug damage and population densities. A major obstacle is
that the price may not be competitive with new pesticide chemistries. Still, because of the importance
of leafroll diseases, farmers may need to apply both pesticides and other forms of control to maintain
low mealybug population densities.

An unexpected outcome of this project was the formation of a neighborhood group in March 2012
consisting of 19 growers. As suggested by this research, the group is applying an areawide approach to
mealybug and leafroll disease management in an area of roughly 1,900 acres in Napa County. In April
2013, building on the successes of this neighbor group, a second group formed in a different region of
Napa County, with similar objectives. Growers in both groups are sharing information on mealybug
and leafroll disease, and are working on coordinated approaches to management.

After investigating a number of deployment tactics, it is clear that puffers are not currently feasible
because the mealybugs are not strong flyers and a greater number of ‘point sources’ may be required
for best coverage of the pheromone. Future studies many investigate the use of a sprayable pheromone
and other Suterra products.

Additional Information

e Provide additional information available (i.e. publications, websites, photographs) that is not applicable to any of the prior
sections.

See Attachment A for a list of presentations and publications.
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4 Multi-Commodity Sustainability Programs: Assessment and Implementation
Grant Recipient: Grant Agreement No.: | Date Submitted:
SureHarvest SCB10004 December 2013
Recipient Contact: Telephone: Email:
Clifford P. Ohmart 530-601-0740 cohmart(@sureharvest.com

Project Summary

e Provide a background for the initial purpose of the project, which includes the specific issue, problem, or need that was
addressed by this project.

o  Establish the motivation for this project by presenting the importance and timeliness of the project.

e If the project built on a previously funded SCBGP project, describe how this project complimented and enhanced
previously completed work.

Today's consumer and food distribution network is demanding increased knowledge and assurance
about food quality, safety, and best management production practices. Growers and packers are
struggling to address buyer and regulatory mandates as well as being able to demonstrate their
commitment to practicing sustainable farming. Properly designed and executed, sustainability programs
address grower sustainability information needs by identifying and promoting ecological, economic,
and social best management practices and providing tools for tracking farm improvement over time.
Collecting data confidentially from many growers gives commodity groups tools for targeting
education, funding, regulatory support efforts, as well as providing messaging for important target
audiences such as buyers and consumers. Commodity groups working together are far more efficient
than individually. The California wine industry has demonstrated self-assessment tools can be used to
benchmark and track sustainability improvements over time. The Multi-Commodity Sustainability
Programs project was proposed to help at least eight specialty crop groups use the sustainability
program template developed in the first phase of the project, funded by 2009 Project 10, to develop
self-assessment workbooks for each of the crops, have individual growers self-assess their farming
operation, benchmark and report on important best management practices related to climate change,
energy use, air quality and water quality and quantity.

The project was considered timely because more than ever the essential resources required for healthy
California communities, such as energy, water, air quality, soil quality and plant and animal habitat
must be managed and used wisely.

The Multi-Commodity Sustainability Programs project was built on the deliverables of 2009 Project 10,
which carried out the initial steps for development of a sustainability program for more than eight
specialty crop commodities, including the development of a sustainable strategic plan, selection of an
education/outreach model, and an agreed upon sustainability practice and performance metrics
framework. The Multi-Commodity Sustainability Programs project carried out the final steps of
program development, which was to create self-assessment workbooks using the selected
education/outreach model and sustainability practice and performance metrics framework from 2009
Project 10, and convene grower self-assessment workshops.
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Project Approach

e Briefly summarize activities performed and tasks performed during the grant period. Whenever possible, describe the work
accomplished in both quantitative and qualitative terms. Include the significant results, accomplishments, conclusions and
recommendations. Include favorable or unusual developments.

e  Present the significant contributions and role of project partners in the project.

Project Activities and Tasks: The first major task of the project was to draft and finalize the self-
assessment template that would be the foundation for the development of self-assessment workbooks
for each specialty crop. This was accomplished through two face to face meetings of the project
leadership team and project stakeholder committee and five two-hour webinars to review and edit drafts
of the self-assessment template. Once the self-assessment template was finalized the project team
began lengthy interactions with grower groups, trade associations and private companies. The goal was
to secure growers from each specialty crop to review, edit, and pilot test the self-assessment workbook
drafts the project team would create for each specialty crop based on the self-assessment template. The
interactions took the form of 37 face to face meetings with grower groups around California, four
presentations to grower group conferences, two presentations at trade conferences, and email and phone
calls. The remainder of the grant period was spent drafting, reviewing and finalizing self-assessment
workbooks for individual specialty crops.

Project Accomplishments: The project team completed self-assessment workbooks for the following 9
specialty crops: carrots (Attachment 1), cherries (Attachment 2), fresh market tomatoes (Attachment
3), pistachios (Attachment 4), peppers (Attachment 5), onions (Attachment 6), processing tomatoes
(Attachment 7), strawberries (Attachment 8), and raisins (Attachment 9). Project work with the Pear
Industry, through the California Pear Advisory Board, took the form of adding practice questions from
the self-assessment template to an existing grower practice survey that had been implemented with all
California pear growers in 2009 and 2011. The 42 practice questions added to the existing survey
(Attachment 10) were in management areas that had not been covered in previous iterations of the
survey, including: Financial Management, Waste Management, Food Safety Management Planning,
and Neighbors & Community. The new survey was then sent out to all California pear growers, which
currently are 65 in number, in March of 2013 and will be closed at the end of June 2013. Project work
with the California almond industry took the form of taking practices from the Multi-Commodity
self-assessment template and creating a new self-assessment module, Financial Management
(Attachment 11), to add to the existing 5 self-assessment modules of the California Sustainable Almond
Program (CASP). The CASP self-assessment is not only in printed form but exists as an on-line self-
assessment available to all 6,000 California almond growers. Once the Almond Board stakeholder
committee reviews the Financial Management module, it will be incorporated into the on-line CASP
self-assessment system. The module will be downloadable by anyone at the following web address
approximately the beginning of January 2014:
http://www.almondboard.com/Growers/Sustainability/SustainabilityModules/Pages/Default.aspx.

Contributions and Roles of the Project Partners: The project partners include an almond farmer who is
also a member of the Almond Board’s Environmental Committee, and Sustainable Conservation. The
project partners have extensive contacts with growers and grower groups, which played a critical role in
successfully engaging grower groups and growers. Their extensive background in agriculture was
invaluable in helping develop the self-assessment workbooks as well as providing excellent reviews
and edits of the self-assessment workbooks.
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Goals and Outcomes Achieved

e  Supply the activities that were completed in order to achieve the performance goals and measurable outcomes for the
project.

e If outcome measures were long term, summarize the progress that has been made towards achievement.

e Provide a comparison of actual accomplishments with the goals established for the reporting period.

e C(Clearly convey completion of achieving outcomes by illustrating baseline data that has been gathered to date and showing
the progress toward achieving set targets.

The original project goal was to develop self-assessment workbooks for eight specialty crops. The
project team completed self-assessment workbooks for nine crops. Moreover, the project contributed
additional content to the Pear Industry’s sustainability grower survey as well as a new self-assessment
module, Financial Management, to the California Sustainable Almond Program. United Fresh Produce
Association (United Fresh) used the Multi-Commodity Self-Assessment template as a model for a
sustainability self-assessment for its members. The self-assessment was published and distributed to
United Fresh members during this reporting period. Therefore the original project goal of eight self-
assessment workbooks was exceeded by a significant amount. One round of pilot testing was carried
out for the self-assessment workbooks for peppers and fresh market tomatoes. However, the growers
did not share their self-assessment data with the project team. The trade associations for two crops,
cherries and pears, chose to not pilot the workbook for those crops but instead sent the self-assessment
out to all their members in an effort to get an assessment of the practices being used by their entire
membership. As mentioned earlier in the report, the Pear self-assessment was in the form of a grower
practices survey. The Financial Management module developed from this project for the California
Sustainable Almond Program will be incorporated into its on-line self-assessment system and used by
the entire membership of the California Almond Board. Currently more than 600 almond growers are
using the on-line self-assessment and the goal of the Almond Board is to increase the number of
growers using the system.

The amount of time, communication and meetings it would take to finalize the self-assessment
workbooks for each specialty crop was misjudged and resulted in two project objectives not being
completely accomplished during the grant period: assessment of practices in grower workshops and
then reassessment by the same growers the following growing season. It was intended to have small
grower groups from each crop pilot test the workbook in a workshop setting, capture their assessment
scores anonymously, then have the growers repeat the assessment in the following growing season in a
follow-up workshop so they could appreciate the fact that one of the values of the workbook is
evaluating one’s practices, developing an action plan to improve in some areas, and then reassessing
practices in the future to achieve continuous improvement on the farm. The development of the final
drafts of the workbooks of all but two crops took the entire grant period. As noted above, grower
workshops were held for peppers and fresh market tomatoes.

36



CALIFORNIA DEPARTMENT OF FOOD & AGRICULTURE

SPECIALTY CROP BLOCK GRANT PROGRAM
FINAL PERFORMANCE REPORT

Beneficiaries

e Provide a description of the groups and other operations that benefited from the completion of this project’s
accomplishments.

e Clearly state the quantitative data that concerns the beneficiaries affected by the project’s accomplishments and/or the
potential economic impact of the project.

A large number of grower groups and individual growers benefited from the successful completion of
the self-assessment workbooks for nine crops plus the new module for the CASP program and new
content for the pear grower survey. Members from all of these groups and companies played a
significant role in developing the self-assessment workbooks for their crops. The beneficiaries are the
grower members of the following organizations: Almond Board of California, American Pistachio
Growers Association, Bolthouse Farms, California Cherry Board, California Garlic and Onion
Research Advisory Board, California Pear Advisory Board, California Pepper Commission, California
Pistachio Board, California Raisin Marketing Board, California Specialty Crop Council, California
Tomato Farmers, Campbell’s Soup Company, Sun-Maid Growers, United Fresh Produce Association.

The self-assessment workbooks can be used as a foundation for sustainability programs for the
participating grower groups and trade associations. The California wine community has benefited
greatly from their sustainability program which is based on their self-assessment workbook and the
California almond industry is just beginning to realize the benefits of CASP. It will be up to the groups
that participated in the Multi-Commodity Sustainability Program project to follow their example and
used their self-assessments to their economic, social, and environmental benefits.

Lessons Learned

e Offer insights into the lessons learned by the project staff as a result of completing this project. This section is meant to
illustrate the positive and negative results and conclusions for the project.

e Provide unexpected outcomes or results that were an effect of implementing this project.

e If goals or outcome measures were not achieved, identify and share the lessons learned to help others expedite problem-
solving.

The lessons learned from trying to engage growers in the Multi-Commodity Sustainability Programs
project are the reluctance of growers to participate in such a project. Often they initially only see the
downsides of participation, not the benefits. There is a dearth of economic data showing the use of a
self-assessment workbook increasing revenue or decreasing farming costs. Secondly, the growers of
some crops, like processing tomatoes, are experiencing ‘audit’ fatigue because they sell to multiple
buyers and each one has its own practice checklist. Some growers viewed the Multi-Commodity self-
assessment template as just another survey they had to fill out and therefore said they were too busy to
become involved. Another challenge encountered with some growers was concern that the self-
assessment would be turned into a regulatory requirement. Finally, growers are busy people and a
common comment was ‘I would do an assessment if it only took 5 minutes’. This experience has shown
that the best way to get a grower to realize the value of a self-assessment workbook is to somehow get
the grower to complete the assessment. By doing so, the grower begins to see the many ways it adds
value to a farming operation. Some of these are: 1) Discovering practices they were not aware of that
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could save time and money; 2) Increasing efficiencies on the farm; 3) Learning where they stand in
relation to peers that grow the same crops; 4) Collectively telling their good story based on the
aggregated practice data from the self-assessments. There are many ways to convince a grower to fill
out the workbook and all should be tried because different approaches work with different growers.
The following are suggestions: 1) have a respected grower ask colleagues to fill out a workbook; 2)
couple a workbook workshop with another event like a lunch, 3) have a grower
processor/packer/shipper encourage grower clients to fill out the workbook, 4) provide continuing
education credits for filling out the workbook that counts towards a grower’s private applicators
license; 5) provide educational content to a workbook workshop by inviting expert speakers to address
an important topic in the self-assessment. Advice to any project working to engage growers in
sustainability programs is that it always takes longer than one thinks it will. However, an engaged
grower will become a proponent of the program and encourage peers to join.

Additional Information

e Provide additional information available (i.e. publications, websites, photographs) that is not applicable to any of the prior
sections.

United Fresh Produce Association (United Fresh) was granted permission to use the Multi-Commodity
Self-Assessment template as a model for a sustainability self-assessment for their members. The self-
assessment was published and distributed to United Fresh members. (Attachment 12)
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USDA Project No.: Project Title: Development of high throughput assay for rapid and accurate
5 detection of regulated citrus pathogens
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Project Summary

e Provide a background for the initial purpose of the project, which includes the specific issue, problem, or need that was
addressed by this project.

o  Establish the motivation for this project by presenting the importance and timeliness of the project.

e If the project built on a previously funded SCBGP project, describe how this project complimented and enhanced
previously completed work.

Sensitive amplification of specific gene sequences by polymerase chain reaction (PCR) has revolutionized
pathogen detection. New technology has also been developed to enable pathogen detection by multiplex
hybridization assays. Moreover, robotic methods and magnetic-bead based kits, developed to support
genomic identification, allows rapid and standardized extraction and purification of nucleic acids containing
host and pathogen genes. These methods can be developed into a cost-effective and sensitive disease
surveillance system for citrus pathogens. This is needed by the citrus industry because the Asian citrus psyllid
(ACP) (Diaphornia citri (Hemipetera: Psyllidae) became established in California in 2008. The psyllid now
is confirmed to be in San Diego, Imperial, Riverside, San Bernardino, Orange, Los Angeles, Ventura and
Tulare Counties and has resulted in quarantines and restricted areas. In March 2012, huanglongbing (HLB),
or citrus greening, was confirmed detected in an ACP sample and a lemon/pummelo tree in a residential
neighborhood in the Hacienda Heights area of Los Angeles County. This is the first and only confirmed
detection of HLB in California. The disease kills infected citrus trees and is the most devastating disease of
citrus. The pathogen associated with HLB is vectored in nature by the ACP in a persistent manner. HLB
control is achieved by a multi-faceted management system based on ACP (vector) control, early disease
detection and rapid inoculum removal. The purpose of this research project is to support this disease
management strategy and expand the pathogen detection system to include all major citrus disease agents by
developing a contemporary method in a simple standardized format. The new detection system would be at
an economic scale since one sample and its preparation can be used for multiple pathogens to be tested
simultaneously. On June 25-26, 2013, the ACP was found on six different glassy-winged sharpshooter traps
in Porterville. Disease surveillance for HLB has now intensified in the San Joaquin Valley where 76.7% of
California’s 266,090 acres of commercial citrus is grown (2012 California Citrus Acreage Report). California
is the top citrus-producing state in the U.S. worth an estimated value of over $2.2 billion in 2011. California
produces ~80% of the nation’s fresh fruit citrus and is the country’s main source (80%) of fresh-market
oranges. HLB and ACP are now present in all major citrus-producing states in the U.S. and the disease is a
serious threat for all of the nation’s citrus production. In addition to the HLB-ACP threat, Central California is
facing the spread of severe strains of the aphid-transmitted Citrus tristeza virus.
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Project Approach

Briefly summarize activities performed and tasks performed during the grant period. Whenever possible, describe the work
accomplished in both quantitative and qualitative terms. Include the significant results, accomplishments, conclusions and
recommendations. Include favorable or unusual developments.

Present the significant contributions and role of project partners in the project.

Parlier and UCR group. Assembled list of all major citrus pathogens and queried/downloaded associated
sequences for these citrus pathogens from the National Center for Biotechnology Information (NCBI).
Project list included 20 pathogens and strains. 100% complete.

All groups. S elected primers/probes for best singleplex detection for these pathogens by real-time
quantitative polymerase chain reaction (QPCR) assays. Ordered reagents and validated primers and
probes. In addition, Parlier is selecting and using unique bacteriophage (phage and prophage) sequences
to provide increased sensitivity as pathogen-associated targets because of its multiple gene copy numbers
in relation to the pathogen genome. Research 100% complete but validation from in planta exotic
pathogen sources is 95% complete because samples were not available.

Los Alamos and UCR group. Difficulties were encountered with Multiplexed Oligonucleotide Ligation-
PCR (MOL-PCR) in transferring in silico applications to detect real pathogen targets with sensitivity.
Methods continue to be modified to improve ligation. A n additional problem occurred when the
manufacturer of Lumenix made upgrades to the instrument which made the original magnetic beads
fabricated for the project obsolete. A different bead and bead manufacturer was selected and adaptions
were made. In June, 2012, the MOL-PCR research was ~60% complete due to lack of sensitivity
attributed to incomplete ligation with in planta pathogen oligonucleotides. Thus, the UCR and Parlier
groups abandoned MOL-PCR to develop alternative methods to accomplish project goals. This made the
MOL-PCR research 100% complete with the caveat that LANL is continuing to make improvements for
citrus pathogen detection from other financial sources.

Parlier, Bari and UCR groups. U tilized robotic bead-based nucleic acid extraction and purification
equipment; tested commercial kits for efficacy to extract and purify citrus pathogens from infected citrus
tissue. Automated extraction now being used by various citrus disease diagnostic laboratories. 100%
complete. At least five other citrus disease laboratories now use automated extraction (US Sugar; Florida
Dept. Agric. & Consumer Services, DPI, Florida Citrus Budwood Certification Program; UC Citrus
Clonal Protection Program; USDA, ARS National Clonal Repository for Citrus and Dates; Citrus
Research Board’s Jerry Dimitman Laboratory).

UCR group. The QuantiGene Luminex-based assay was developed as an alternative to MOL-PCR. The
Quantigene method uses specific oligonucleotide hybridization to beads similar to that of MOL-PCR.
Instead of PCR, the QuantiGene method indirectly increases test sensitive by repeated decoration of a
standardized DNA branch attached to hybridized target. Method has good applicability and was effective
using non-purified nucleic acid extracts from diseased citrus. Project research is 80% complete due to
project expiration. UCR, however, is completing this project funded by a new grant.

ARS Parlier and Riverside group. D eveloping custom TagMan Low Density Array (TLDA) micro-
fluidic card system for simultaneous pathogen detection. Samples are loaded uniformly in individual
wells in a 96- or 384-well format by centrifugation and each sample tested in a singleplex real-time PCR
assay that results in a simultaneous pathogen array test. M ethod has excellent precision and is user
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friendly. Although this project is only 75% complete due to project expiration, ARS will continue the
project activities with another funding source.

Goals and Outcomes Achieved

Supply the activities that were completed in order to achieve the performance goals and measurable outcomes for the
project.

If outcome measures were long term, summarize the progress that has been made towards achievement.

Provide a comparison of actual accomplishments with the goals established for the reporting period.

Clearly convey completion of achieving outcomes by illustrating baseline data that has been gathered to date and showing
the progress toward achieving set targets.

Vidalakis, Wang and Rucker. 2012. CDFA-Citrus Nursery Stock Pest Cleanliness Program, Permit No.
QC 1354. Real Time SYBR Green Reverse Transcription Quantitative Polymerase Chain Reaction
(SYBR RT-gPCR) for Universal Detection of Citrus Viroids. Certifies testing registered citrus mother
trees with the use of robotic high throughput extraction and RT-qPCR for infection by citrus viroids.
Project benchmarks addressed: 1) optimized sample collection and preparation; ii) determined limitations
of seasonal titer and distribution for sample collection; iii) selected sequences and developed primers;
iv) evaluated reverse transcription PCR protocols; v) developed uniform high throughput extraction.
Scientific validation was achieved for SYBR Green RT-PCR for all known citrus viroids in two
reactions. The pathogens included seven viroids from four genera (Pospiviroid, Hostyviroid,
Cocadviroid, Apscaviroid) of Pospiviroidae. Previously, testing was by bioindexing and subsequently
conducting oligonucleotide hybridization tests and/or sequential polyacrylamide gel electrophoresis
(sPAGE). These procedures are complex and laborious and take from 6 to 9 mo. to complete. The new
procedure is significantly more economical and timely than biological indexing and allows testing of all
~7000 registered scion nursery trees in California annually rather than every 5 year cycles. The new
detection procedure allows citrus nurseries to increase the number of certified varieties for propagation.

Saponari, Loconsole, Liao, Jiang, Savino, and Yokomi. 2013. V alidation of high-throughput real time
polymerase chain reaction assays for simultaneous detection of invasive citrus pathogens. Journal of
Virological Methods http://dx.doi.org/10.1016/j.jviromet.2013.07.002. Project benchmarks addressed:
1) optimized sample collection and preparation; ii) determined limitations of seasonal titer and
distribution sample collection; iii) selected sequences and developed primers; iv) evaluated reverse
transcription PCR protocols; v) developed multiplex qPCR assays; vi) developed uniform high
throughput extraction. Scientific validation achieved for TagMan-based RT-qPCR for universal CTV,
VT3- genotype CTV, CLas (HLB), hop stunt viroid and citrus exocortis viroid in two reactions. Data
documented accuracy and sensitivity of robotic high throughput high extraction for citrus infected with
CLas (HLB caused by “Candidatus Liberibacter asiaticus” (CLas) Citrus tristeza virus (CTV), Citrus
exocortis viroid (CEVd) and Hop stunt viroid (HSVd) and detection in two separate triplex RT-qPCR
tests.

e Loconsole, Onelge, Yokomi, Abou Kubaa, Savino, and Saponari. 2013. Rapid differentiation of

citrus Hop stunt viroid variants by real-time RT-PCR and high resolution melting analysis. Molecular
and Cellular Probes http://dx.doi.org/10.1016/j.mcp.2013.07.003 . Project benchmarks addressed: 1)
optimized sample collection and preparation; ii) selected sequences and developed primers and probes;
ii1) evaluated reverse transcription PCR protocols using high resolution melt analysis; iv) developed
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multiplex qPCR assays; v) used high throughput extraction. D ata provided validation of rapid
diagnosis of cachexia and non-cachexia variants, important for the management of HSVd in citrus and
eliminated the need for bioindexing and sequencing.

Yokomi. 2013. Developed a citrus pathogen detection PCR kit for rapid and sensitive diagnosis of 24
different citrus pathogens and strains. The format is flexible and can adapt to custom standardized
detection of different arrays of citrus pathogens. Project benchmarks addressed: i) optimized sample
collection and preparation; ii) determined limitations of seasonal titer and distribution for sample
collection; iii) selected sequences and developed primers and Tagman probes; iv) evaluated reverse
transcription PCR protocols; v) used uniform high throughput extraction. The procedure using
Tagman probes in a RT-qPCR for CTV detection is being used by the Citrus Pest Detection Agency
(CPDA) (aka Central California Tristeza Eradication Agency (CCTEA), Tulare, CA) to detect citrus
trees infected with virulent isolates of CTV in just a few days. Previous CPDA methods created a
laboratory backlog which delayed confirming ELISA tests with MCA13 from 6 to 12 months. The
new method developed expands CTV sample period 3 months and shortens evaluation test time to less
than one month with current manpower and facilities. Formerly, confirmed MCA13 reaction took up
to one year or more after initial sample collection.

J. Wang, Vidalakis et al. H igh-throughput QuantiGene Plex-based assay for rapid and accurate
multiplex detection of citrus pathogens. Project benchmarks addressed: 1) selected sequences and
developed specific oligonucleotide primers; ii) evaluated hybridization assay and analysis by
Luminex; iii) compared high throughput extraction as well crude sap with no further extraction.
Pathogens validated for simultaneous detection were: Tristeza-Pan, Tristeza-T30, Tristeza-VT,
Cachexia, Exocortis, Psorosis, Tatter Leaf, Leaf Blotch, Leprosis, Huanglongbing (HLB), Citrus
Canker, Citrus variegated chlorosis (CVC), Stubborn, and Witches” Broom. The procedure is user
friendly and robust: reverse transcription, PCR and purification of nucleic acid are not needed;
samples are pooled and multiplexed. The procedure is also compatible with automation.

All objectives were met except MOL-PCR for detection of citrus pathogens. For this reason, the
alternate methods of the QuanitiGene and TLDA assays were undertaken and completed. Therefore,
all project results and outcomes were considered meeting required performance measures. Although
each system needs some refinement, project goals were considered complete, MOL-PCR
notwithstanding.

Project results were made available directly to stakeholders (farmers, nurserymen, citrus hobbyists and
gardeners) through presentations, meetings, and board reports. The following is a list of presentations
made:
1. April 30,2010. Yokomi RK. Screening for virulent strains of tristeza. UCCE Spring Citrus
Meeting, Tulare, CA
2. February 1-3,2011. Yokomi, Vidalakis and Lee. Workshop on Citrus Pathogen Detection.
California Citrus Nursery Board. Parlier, CA.
3. June 8, 2011. Yokomi, RK. Report on the CCNB-Sponsored Workshop on Citrus Pathogen
Detection. Citrus Variety Committee, California Citrus Nursery Society, Exeter, CA
4. September 22, 2011. Yokomi RK. Molecular diagnosis of citrus pathogens: advantages and
limitations. UCCE Fall Citrus Meeting, Tulare, CA.
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5. June 11, 2012. Yokomi RK. Update on Citrus Pathology Research in CDPG, Parlier. Tristeza,
and stubborn: innovative detection tools. Crop Diseases, Pest and Genetics (CDPG) Research
Unit, Citrus Stakeholder Meeting, Parlier, CA.

6. December 12, 2012. Yokomi, RK. Recent lessons learned studying citrus stubborn disease in
central California. Friends of Citrus, UC Riverside.

7. April 16, 2013. Yokomi RK. Improved diagnosis of citrus stubborn disease by PCR detection
of phage/prophage of Spiroplasma citri. UCCE Spring Citrus Meeting, Tulare, CA

8. May 20, 2013. Yokomi, RK. Citrus disease diagnosis in a PCR kit. Citrus Variety Committee,
California Citrus Nursery Society, Exeter, CA

9. August 1,2013. Yokomi, RK. Citrus disease diagnosis in a PCR Kit. Tulare County Pest
Control District Board Meeting, Exeter, CA.

Beneficiaries

e Provide a description of the groups and other operations that benefited from the completion of this project’s
accomplishments.

e C(Clearly state the quantitative data that concerns the beneficiaries affected by the project’s accomplishments and/or the
potential economic impact of the project.

Citrus growers are impacted by new USDA, APHIS, PPQ and/or CDFA regulations and quarantines imposed
on the California citrus industry due to the establishment of the ACP. As such, citrus growers benefit directly
from the more efficient and cost-efficient detection of citrus pathogens developed in this project.

Lessons Learned

e  Offer insights into the lessons learned by the project staff as a result of completing this project. This section is meant to
illustrate the positive and negative results and conclusions for the project.

e Provide unexpected outcomes or results that were an effect of implementing this project.

e If goals or outcome measures were not achieved, identify and share the lessons learned to help others expedite problem-
solving.

Nearly all goals of the grant were achieved. However, given the slow nature of dealing with developing citrus
pathogen detection assays, the USDA/ARS may have been a bit over zealous in a few goals.

Additional Information

e Provide additional information available (i.e. publications, websites, photographs) that is not applicable to any of the prior
sections.

Chen, J., X. Deng, X. Wang and R. Yokomi. 2013. Prophages in “Candidatus Liberibacter asiaticus” and Spiroplasma
citri. 19th Conf. IOCV, Kruger National Park, South Africa.

Rucker, T., T. Dang, S-H Tan, J. Wang, and G. Vidalakis. 2013. A semi-automated nucleic acid extraction and
purification protocol for citrus tissue. 19th Conf. IOCV, Kruger National Park, South Africa.
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Vidalakis G., and J. Wang. 2013. A SYBR Green RT-qPCR method for universal detection of citrus viroids. 19" Conf.
I0CV, Kruger National Park, South Africa.

Wang, J., LN. Boubourakas, A. E. Voloudakis, T. Agorastou, G. Magripis, T. Rucker, P. E. Kyriakopoulou, and G.
Vidalakis. In Press. Identification and characterization of known and novel viroid variants in the Greek National Citrus
Germplasm Collection and threats to the industry. European Journal of Plant Pathology.

Wang, J., O. Bozan, S. J. Kwon, T. Rucker, C. Thomas, R. Yokomi, R. Lee, S. Folimonova, G. Vidalakis. 2012.
Molecular diversity of Citrus tristeza virus (CTV) strains collected over the past 50 years and maintained in CTV
collections in California. Proc. Intern. Citrus Congress, Valencia, Spain, Nov. 18-23, 2012. p 240.

Wang, J., and G. Vidalakis. 2013. A molecular non-PCR based high throughput multiplex detection method for citrus
pathogens. 2013. American Society for Virology, University Park, PA, USA.

Wang, J., G. Vidalakis, R. F. Lee, and R. K. Yokomi. 2012. Development of a high throughput assay for rapid and
accurate 10-plex detection of citrus pathogens. Phytopathology 102: S4.131

Wang, J., R. Yokomi, R. Lee, S.Y. Folimonova, and G. Vidalakis. 2013. Molecular diversity of Citrus tristeza virus in
California. Phytopathology 103(Suppl. 2):S2.156

Wang, X., H. Doddapaneni, J. Chen, and R. Yokomi. 2012. G enetic variation of Spiroplasma citri populations in
California revealed by two genomic loci . Proc. Intern. Citrus Congress, Valencia, Spain, Nov. 18-23,2012. p 213.

Wang, X., R. Yokomi, and J. Chen. 2013. Sensitive detection of Spiroplasma citri by targeting prophage sequences.
Phytopathology 103(Suppl. 2):S2.157.

Yokomi, R.,and M. Sisterson. 2012. Estimation of incidence and spatial temporal distribution of citrus stubborn disease.
Phytopathology 102:S4.141.
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Project Summary

Provide a background for the initial purpose of the project, which includes the specific issue, problem, or need that was
addressed by this project.

Establish the motivation for this project by presenting the importance and timeliness of the project.

If the project built on a previously funded SCBGP project, describe how this project complemented and enhanced
previously completed work.

The goal of the Paso Robles direct-to-consumer marketing campaign was to grow market for more than 200
vintners and 100 independent grape growers representing 26,000 vineyard acres in the Paso Robles
American Viticultural Area (AVA) by generating awareness about the area’s diversity among consumers,
trade and media, by:

Strengthening marketing data and building practical tools, focusing on small emerging brands with
education and marketing tools.

Improving awareness among consumers and the Millennial Generation by adopting new interactive
technologies to be used by vintners and growers, and marketing events geared specifically for them.
Differentiating Paso Robles wines from the competition and building awareness of the region’s wine,
culinary and tourism diversity by inviting media with national reach to visit the area.

Leveraging regional marketing programs and work with tourism partners to grow traffic to local
businesses, which will increase direct-to-consumer sales for the Paso Robles wineries.

The timing of this project was optimal to help Paso Robles’ wine industry due to the challenging economy
and distributor consolidation; the traditional three-tier system (wholesaler-retailer-consumer) is no longer a
viable model for many of the new and smaller brands. More than 90% of Paso Robles wineries rely on
direct-to-consumer sales as part of their business plans.

To support these entrepreneurial businesses, while enhancing the overall competitiveness of California's
wine industry, it was critical for the region to:

Better understand the driving forces of its wine buyers and wine tourists

Develop new consumer demographic groups via targeted marketing strategies and innovative
technologies

Garner national acclaim through media tours

Expand consumer awareness and help Paso Robles wines differentiate from the competition via
marketing events
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Project Approach

e Briefly summarize activities performed and tasks performed during the grant period. Whenever possible, describe the work
accomplished in both quantitative and qualitative terms. Include the significant results, accomplishments, conclusions and
recommendations. Include favorable or unusual developments.

e  Present the significant contributions and role of project partners in the project.

Research

Two benchmark surveys were conducted by Stonebridge Research via SurveyMonkey.com, the first in
November - December 2010 with 107 respondents and a follow-up survey in April - May 2013 with 117
respondents. In addition to the surveys, visitor data was collected from member wineries to measure visitor
demographic information and market development. Two tourist visitor research studies were conducted
(June - October 2010/11, February - May 2013) using 10,000+ visitor names, cross-referenced with a third
party database to provide, income, education, employment, geography, “over” and “under” representation of
regions, MDI (the index comparing metropolitan area representation among the visitors with the norm for
those regions), etc. The information from the 2010/11 survey and study were shared in November 2011 via a
Winery and Grower Education Workshop. The 2013 report will be shared post-harvest, at Paso Robles Wine
Country Alliance (PRWCA) expense, to maximize potential impact.

Interactive Trip Planner (ITP)

Once the Scope of Work (SOW) was finalized and action items for technology vendors identified, Kraftwerk
Design initiated the design of the overall layout to be consistent with other marketing. Clever Concepts, in
tandem with Moosepoint Technologies developed the online tool. Clever Concepts and Mike Bobbitt &
Associates collected and entered data. Testing prior to launch was conducted in December 2011 - January
2012. Winery and Grower Workshops were held demonstrating the new web-based technology on
December 12, 2011 and January 19, 2012, attended by 220 members. The ITP had a soft launch, from
January 1, 2012 - March 31, 2012. A press release was issued on June 19, 2012 announcing the official
launch.

Media Familiarization (FAM) Tours

Cordial Communications and PRWCA staff worked together to research journalists, send invitations, book
travel, conduct the FAM trip from September 28, 2011 — October 2, 2011 and March 20-23, 2012, follow-up
post-trip and continually track coverage for impressions and ad equivalency.

Grand Tasting Tours

Fast Forward Ventures worked with PRWCA staff to execute the Orange County tasting on February 29,
2012. Invitations were sent to a qualified list of trade and media, Sante Magazine, Dining Out Magazine and
Fiji Water were identified as sponsors and press releases were issued. PRWCA conducted all invite, sponsor
and press related activities for San Diego (February 26, 2013), Los Angeles (February 28, 2013) and San
Francisco (April 11, 2013), in addition to venue selection and all other event logistics.

CRAVE

CRAVE, the Millennial Generation event, was officially cancelled because only 20% of the PRWCA
members rated the event as important. This is significant because PRWCA is a membership based
organization and the PRWCA seeks to provide its members with programs they value. Furthermore, it was
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determined based on research that Millennials are not brand loyal and typically purchase lower priced wine,
thus this event was no longer necessary for the project. However, the project still effectively reached
Millennial through Facebook, Twitter, Blogs, online videos, and the ITP. Those funds originally dedicated to
CRAVE were used instead to fund a Northern and Southern California Tasting tour in 2013. Instead of
reaching 200-400 Millennials in 2012 and 2013 combined, the second tour location in 2013 allowed PRWCA
to reach an additional 175-250 trade and 250-500 consumers, equating to a 53% increase in reach.

Project savings allowed the PRWCA to expand the scope of the project to include development of a mobile
version of its website, www.pasowine.com, and an iPhone/iPad/Android app. Making the website available to
the large number of people who use their smartphones “on-the-go” provided PRWCA with another avenue to
build awareness of the region’s 200+ wineries.

Mobile Website

Clever Concepts designed the mobile site to complement pasowine.com’s main website design, as well as
build a Content Management System to allow management of the mobile site content. The site was launched
via e-blast to 16,000 on September 20, 2012.

i0S App

David & Goliath designed the user experience, wireframe development, application design, development,
testing and deployment of the i0OS app, which has been presented and vetted through the PRWCA Board and
membership during the July 15, 2013 membership meeting.

Goals and Outcomes Achieved

e  Supply the activities that were completed in order to achieve the performance goals and measurable outcomes for the
project.

e If outcome measures were long term, summarize the progress that has been made towards achievement.

e Provide a comparison of actual accomplishments with the goals established for the reporting period.

e C(Clearly convey completion of achieving outcomes by illustrating baseline data that has been gathered to date and showing
the progress toward achieving set targets.

The Paso Robles Distinct & Different direct-to-consumer marketing campaign has grown sales for Paso
Robles wine. The goals as outlined in the grant were met, and in many cases exceeded as detailed below:

Research

The 2010/11 and 2013 research reports tracked direct-to-consumer business and visitor demographics The
2011 benchmark study was intended to measure the potential impact of the campaign by tracking winery
visits and direct sales through various direct channels. The goal of the 2013 study was to evaluate and
measure the effectiveness of the campaign. The 2013 study showed positive results, proving marketing
efforts worked in generating awareness of and visitation to Paso Robles among a prime target audience,
leading to increased direct-to-consumer sales for wineries. Traffic to tasting rooms and wine club
membership has increased since 2011. Forty four percent of wineries now have over 1,000 wine club
members compared to 26% in 2010. A PRWCA survey from May 2013 indicated 68.6% of wineries were
experiencing increased traffic as compared to 2012. Overall, pasowine.com is seeing 20%+ increases
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month-to-month versus year ago, with a record high 52,000+ visits in May 2012. Also, the PRWCA
succeeded in attracting more women and younger visitors (25 - 44 years of age) to Paso Robles wine and
have made progress in attracting visitors from outside of California (Texas, Idaho, Wyoming, Colorado and
the Southeast).

Interactive Trip Planner

The ITP officially launched on pasowine.com in June 2012 allowing users to customize an itinerary based
on winery, varietal, and amenities, complete with driving directions. The online tool also incorporates area
restaurants, accommodations and transportation companies. The goal was for this tool to allow the user easy
access to create customized wine tasting itineraries that highlight the region's distinct offerings through
web-based technology. This new marketing tool was targeted to increase the number of website hits (15 -
25%), extend visit duration (3 - 5 minutes) and strengthen consumer relationships (increase database by 10 -
15%). Since launch, the Trip Planner had succeeded in allowing visitors to customize itineraries. Both visits
and unique visitors are up since launch, as well as attracting new visitors. Page views for AVA Map are up
15.6%, meeting goal. Time spent on the AVA Map is up 12% and it is the fifth most visited page on
pasowine.com. Press on the Trip Planner, including an article in the LA Times, has garnered 20.6 million
impressions.

Media Familiarization Tours

Media tours were conducted in Paso Robles from September 28, 2011 — October 2, 2011 and March 20-23,
2012. The goal was to host 16 - 24 journalists in order to create consumer awareness through national
media coverage that would result in important third-party endorsements and 48 - 72 million readers who
would learn about Paso Robles Wine Country. The PRWCA hosted 13 journalists, slightly below goal,
who contributed editorial pieces garnering 118.9 million impressions. Total media impressions, including
Grand Tasting Tours and the ITP, totaled 224.1 million impressions, 199% over goal. Articles about Paso
Robles and partner wineries, restaurants, hotels and other local activities were featured in Fodors.com,
seriouseats.com, KCET.com, Everett Potter’s Travel Report, About.com, JustLuxe.com, Daily Candy San
Francisco, iSantemagazine.com and The Daily Meal. Due to the success of the project, the program will be
continued in 2014 through alternate funding sources.

Grand Tasting Tours

Media/trade and consumer tastings were conducted in Orange County (February 29, 2012), San Diego
(February 26, 2013), Los Angeles (February 28, 2013) and San Francisco (April 11, 2013). The goal was to
host Grand Tastings in 2012 and 2013 that would generate trade (350 - 500) and consumer (400 - 600)
attendance in two California markets. Exceeding the goal, the PRWCA hosted four market visits, two more
than scheduled, for a total of 639 trade media/trade attendees (28% over top goal), 898 consumers (50%
over top goal) and 84.6 million media impressions. This program helped introduce new industry members
and consumers to Paso Robles wines, further extending the consumer base. Pending PRWCA budget, this
program may continue in 2014, with market selection determined using the above mentioned research.

CRAVE

As noted above, CRAVE events were cancelled. The goal was to target the Millennial Generation with an
interactive event, CRAVE, a wine and food tasting organized by variety in a lounge atmosphere (200-400
attendees). The program was cancelled due to lack of interest from participating wineries and poor
outcomes at previous CRAVE events. In addition, the PRWCA was confident that Millennials were
adequately reached through website and social media programs, not funded by the grant. The PRWCA has
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over 10,000 ‘Likes’ on Facebook, with 34.8% from those under 34 years of age and 7,782 Twitter followers.
Twenty six percent of views to YouTube’s Paso Wine channel are under 34 years of age with over 200,000
total views.

Mobile Website

The mobile site launched in September 2012. Although not part of the original scope, this program was
funded through project savings. The goal was to develop a mobile-friendly site allowing 159+ million
smartphone users to access the site. Since September 2012 launch, the pasowine.com mobile site has
received 38,604 visitors, 72.96% of whom are new to the site, for a total of 52,914 visits and 143,880 page
views. The mobile site currently represents over 15% of total traffic to pasowine.com.

i0OS App

The 10OS App was originally scheduled to launch in late August 2013, pending Apple approval. The goal
was to develop an 10S app, since 88% of pasowine.com traffic comes from Apple devices, allowing robust
content for 159+ million smartphone users. The app was added to the App Store on October 25, 2013
(https://itunes.apple.com/us/app/pasowineapp/id728975709?mt=8).

Beneficiaries

e Provide a description of the groups and other operations that benefited from the completion of this project’s
accomplishments.

e C(Clearly state the quantitative data that concerns the beneficiaries affected by the project’s accomplishments and/or the
potential economic impact of the project.

The Paso Robles Distinct & Different direct-to-consumer marketing campaign benefitted more than 500 local
businesses that are primarily family owned and operated. More than 200 wineries and 100 independent grape
growers represent an economic impact of $1.467 billion and 7,000 jobs in the Paso Robles AVA. The
economic impact figures are garnered from a 2007 study and have grown since based on the increase in
Tourism Occupancy Tax and other measures. (In 2014, the PRWCA is considering updating the economic
impact study.) Furthermore, this project has had an immediate benefit to the Paso Robles wine region by
increasing consumer traffic to winery websites and tasting rooms, resulting in increase sales.

Lessons Learned

e Offer insights into the lessons learned by the project staff as a result of completing this project. This section is meant to
illustrate the positive and negative results and conclusions for the project.

e Provide unexpected outcomes or results that were an effect of implementing this project.

e If goals or outcome measures were not achieved, identify and share the lessons learned to help others expedite problem-
solving.

Research

It was challenging to get member wineries to share data, due to their database privacy policies making it
difficult to adhere to the work plan schedule without compliance. Based on member response trends, it was
decided to conduct the 2013 survey results educational seminar post summer holidays and harvest season to
maximize impact, at PRWCA expense. Also, the third party database company no longer offered the same
profile report as 2011, which required increased expenditure on research; however, it offered a wider variety
of data.
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Interactive Trip Planner

When creating and building technological tools, it would be beneficial to account for the extra time for
unexpected delays and plan for how the tool will be updated as wineries and other partners open, close,
change location, etc. It is important to consider the functionality of tool from consumer perspective, as well
as technological functionality. The PRWCA has future programs aimed at increasing usage of the tool,
including a soon to launch customer challenge via pasowine.com and social media encouraging users to
submit their best itineraries to be housed on pasowine.com as a visitor resource.

Grand Tasting Tours

Overall the program ran well and exceeded expectations; however, San Francisco was a challenging market
given fierce competition and frequency of wine related events. Therefore, the PRWCA in the future will use
updated research data to consider markets where the Paso Robles wine region can make more of an impact.
Southern California proved to be a strong territory for Paso Robles, but it is important to consider
opportunities elsewhere that can build awareness and garner winery interest.

Mobile Site
Due to success of the mobile site described above, it was clear there was a critical need for a mobile
compatible site.

10S App

There were unexpected delays to find an appropriate vendor and craft appropriate user experience/SOW
within a limited budget. Apple’s developer site was hacked; therefore, delays in registering as a developer
further delayed submission of the app for approval, and thus, the launch date. An additional unexpected delay
occurred when submitting the app to Apple for approval. The App was submitted to Apple for approval in
late August 2013, and was added to the App Store October 25, 2013.

Additional Information

e Provide additional information available (i.e. publications, websites, photographs) that is not applicable to any of the prior
sections.

None.
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USDA Project No.: Project Title:
7 Management of Asian Citrus Psyllid in Organic Citrus
Grant Recipient: Grant Agreement No: Date Submitted:
The Regents of the University of California SCB10007 December 2013
Recipient Contacts: Telephone: Email:
Robert Chan (Sr. Contract & Grant Officer) (951) 827-7986 rchan@ucr.edu
Dr. Mark Hoddle (PI) (951) 827-4714 mark.hoddle@ucr.edu

Project Summary

e Provide a background for the initial purpose of the project, which includes the specific issue, problem, or need that was
addressed by this project.

e  Establish the motivation for this project by presenting the importance and timeliness of the project.

e If the project built on a previously funded SCBGP project, describe how this project complimented and enhanced
previously completed work.

Asian citrus psyllid (ACP), Diaphorina citri, was first detected in California (CA) in 2008. This exotic pest is
a serious threat to CA citrus production because it spreads a bacterium that causes a lethal disease in citrus
called huanglongbing (HLB). Organic citrus growers have limited chemical control options for ACP and
another citrus pest the glassy-winged sharpshooter (GWSS). Organic citrus is grown on ~10,000 acres across
30 CA counties and is worth ~$69 million. San Diego County, an area with ACP infestations, has the largest
concentration of organic citrus growers with 345 farms growing organic citrus on ~2,500 acres (~25% of
organic acreage). It is estimated that organically-certified citrus acreage is growing at a rate of 10-15% per
year in CA. To address these serious threats for the organic citrus, certified organic pesticides were screened
in laboratory trials, and the most promising were evaluated against ACP and GWSS in field trials.
Additionally, because nothing was known about the population phenology of ACP or its primary natural
enemy, the parasitoid Tamarixia radiata in CA, studies were undertaken in urban areas to better understand
population cycles of ACP and its natural enemy over the course of this 3 year project. The ACP part of this
project builds on a previous Specialty Crop Block Grant (SCBGP 09056 grant), “Host Specificity Testing of
Exotic Parasitoids for Biocontrol of Asian Citrus Psyllid” which helped establish Tamarixia sourced from
Pakistan in CA for ACP biocontrol.

Project Approach

e  Briefly summarize activities performed and tasks performed during the grant period. Whenever possible, describe the work
accomplished in both quantitative and qualitative terms. Include the significant results, accomplishments, conclusions and
recommendations. Include favorable or unusual developments.

e Present the significant contributions and role of project partners in the project.

1) Lab screening of organic pesticides for efficacy against ACP & GWSS: Ten different organic pesticides
(including a water control) were tested in the lab against nymphs of ACP. Pesticides were aged for varying
time intervals outdoors before exposure to ACP adults and nymphs as follows: (1) no weathering (exposure
to ACP 3 hours post-treatment once residues had dried); (2) weathering for 1 day; (3) 3 days; (4) 5 days; or
(5) 7days. ACP adults and 5™ instar nymphs reared in the University of California, Riverside (UCR)
quarantine facility were used to inoculate test plants for testing pesticide efficacy. The best organic pesticides
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tested were Neemix + Pyganic + oil mixture, IAP organic oil 440, and Trilogy + oil mixture which initially
resulted in >98% ACP nymph mortality. However this effectiveness deteriorated quickly, with less than 3-5
days (depending on the product) of moderate control resulting. Similar results were observed for GWSS; 7
selected organic pesticides applied to potted citrus trees gave initial good to moderate levels of control, but
effectiveness was short-lived (Table 1). The ACP part of this project was overseen by PI’s Morse and Hoddle;
the GWSS work was overseen by co-PI Bethke.

Table 1. Percentage mortality of adult GWSS on potted citrus trees at different time intervals when exposed
to residues of 7 different organic pesticides. Survivorship was monitored until pesticide efficacy broke and no
longer provided > 50% of GWSS.

Treatment 48 hours 7 Days 14 Days 21 Days 28 Days 35 Days
Untreated control 12% 4% 6% 4% 6% 6%
Tritek @ 1gal/100 gal 30% 20% 24% 16%

Tritek @ 2gal/100 gal 26% 30% 28% 20%

Suffoil X @ 2gal/100 gal 28% 20% 20% 14%

Exirel @ 13.5 floz/100gal 76% 66% 58% 44% 26% 16%
Exirel @ 20.25 floz/100gal 84% 64% 50% 46% 30% 18%
Verimark @ 30 floz/100/gal 46% 76% 64% 58% 40% 18%
BreakThru 18% 20%

Grandevo @ 480z/100gal 34% 12%

MB 206 @ 3gal/100gal 34% 34%

2) Field evaluations of organic pesticides against ACP: Forty-five Valencia orange trees in a Yorba Linda
(Orange County, CA) organic orchard were divided into five treatment groups of nine single-tree replicates,
consisting of control (no spray), Grandevo with Silwet adjuvant, 1.4% horticultural oil, 0.5% horticultural oil,
and a N eemix/Pyganic mixture. Trees were sprayed on O ctober 4, 2012 us ing manual-pump SP Systems
Professional Backpack Sprayers. The only treatment which caused a statistically significant reduction in
psyllid counts in comparison with the untreated control was the Neemix/Pyganic combination in week 1 and
week 2 of sampling (Table 2). This aspect of the project was supervised by PI Morse.

Table 2: Mean adult ACP counts (= SE) on experimental organic citrus in Yorba Linda in Oct. 2012.

Control Grandevo/Silwet 1.4% oil 0.5% oil Neemix/Pyganic
(n=9) (n=9) (n=9) (n=9) (n=9)

mean SE! mean SE mean SE mean SE mean SE
Pre-count
10/4/12 19.8 4.6 17.9 29 17.9 32 20.2 5.0 18.0 3.3
Week 1 %
10/11/12 36.0 5.5 13.6 23 20.6 4.1 17.0 2.8 8.9 1.6
Week 2 "
10/18/12 19.9 3.1 11.8 2.5 14.0 2.1 15.6 2.2 10.1 1.4
Week 3
10/25/12 254 32 15.8 2.7 229 5.1 27.1 54 15.2 1.5

* SE = STDEV(data range)/SQRT(n) calculated within Microsoft Excel. * Results significantly different from mean psyllid
counts from control trees.

Conclusions from organic_pesticide evaluations: Of the tested organic pesticides, products containing
Neemix and Pyganic combined with a highly refined petroleum oil were the most efficacious against ACP.
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However, in the lab and in the field, the residual strength of these products was not long, and in comparison to
conventional pesticides their killing power was relatively weak. It is likely that organic pesticides, at least
those that are currently available, will not be able to provide effective or prolonged control of either ACP or
GWSS. This could be extremely problematic for organic citrus growers as they will face the choice of either
not spraying, or having to spray every 1-2 weeks with organic pesticides. This latter option will likely not be
cost effective and could result in resistance development.

3) Population Phenology of ACP in LA and Parasitoid Survey Results: Every two weeks, lemon and lime
trees in residential properties in LA County are surveyed for ACP eggs, nymphs, and adults. The numbers of
each life stage are recorded during timed searches in each quadrant of experimental trees. Data indicated that
ACP adults are present in detectable numbers almost year round (Fig 1). Additionally, the growth stage, in
particular the flush, of the citrus plant is assessed and recorded and compared to ACP population phenology
(Fig. 2). Parasitoid surveys are conducted by collecting large ACP nymphs (4™ and 5" instars) that are
returned under permit to the UCR Quarantine Facility. Nymphs are dissected under a microscope and
examined for parasitoid eggs or larvae. Parasitism has been detected at about 20% of sites where Tamarixia
has been released. Additionally, Tamarixia has been detected at sites up to 7.5 miles from the nearest release
site. DNA analyses have confirmed that the parasitoids found in the field are Tamarixia and their unique
genetic signature indicates that they originated from Pakistan. The conclusions from the DNA work are that
the Pakistani parasitoids recovered from the field were released by teams from UCR and CDFA and that these
parasitoids were not accidentally introduced with ACP. So far >75,000 parasitoids have been released at >270
different sites in CA which encompass ~250 zip codes and ~ 55 cities.

807 Adult ACP Phenology at Two Sites in LA County ACPand Lemon Flush Phenology at LA-Site-3
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Fig. 2. Population phenology of ACP eggs, nymphs, and citrus
flush growth on a lemon tree growing in a residential property in
Los Angeles County.

Fig. 1. Adult ACP population phenology on lemons at two residential
sites in LA County.
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Goals and Outcomes Achieved

o  Supply the activities that were completed in order to achieve the performance goals and measurable outcomes for the
project.

e If outcome measures were long term, summarize the progress that has been made towards achievement.

e Provide a comparison of actual accomplishments with the goals established for the reporting period.

e C(Clearly convey completion of achieving outcomes by illustrating baseline data that has been gathered to date and showing
the progress toward achieving set targets.

Organic pesticides were evaluated in the lab for control ACP and GWSS. For the laboratory trials against
ACP, nine organic pesticides and a water control were evaluated. Laboratory assays for GWSS evaluated
seven organic pesticides.

The best four performing organic pesticides from laboratory screening assays were selected for field trials
against ACP in a commercial organic citrus orchard in Yorba Linda. Results from field trials confirmed
similar findings from small scale laboratory assays that the Neemix/Pyganic combination is most effective
against ACP. This product combination can be recommended to organic citrus growers in CA, but the caveat
is that this pesticide combination is not likely to be highly efficacious. Lab and field assays against either ACP
or GWSS have demonstrated that organic pesticides are not particularly effective.

Our understanding of ACP population phenology and citrus flush patterns in urban areas has improved
significantly during the course of this project. We now have excellent data on the patterns of ACP population
growth and how this is synchronized with the flush of young citrus leaves, the stage that ACP most prefers to
lay its eggs on. Following the revision of the Scope of Work, this project has met all of its intended goals, and
it managed to accomplish field trials (executed Oct. 2012), despite the very late detection of ACP in organic
citrus orchards following the invasion of this pest into CA in 2008.

Beneficiaries

e Provide a description of the groups and other operations that benefited from the completion of this project’s
accomplishments.

e C(Clearly state the quantitative data that concerns the beneficiaries affected by the project’s accomplishments and/or the
potential economic impact of the project.

This project has provided very valuable information to organic citrus growers who farm > 10,000 acres across
30 CA counties and produce $69 million worth of fruit each year. In San Diego County, part of the ACP
infestation zone, there are 345 organic citrus farms covering > 2,500 acres. Additionally, these data are very
useful to homeowners interested in “soft” options for controlling ACP or GWSS on backyard plants, and
Integrated Pest Management workers for large botanical gardens like the Huntington and LA Arboretum
which have extensive citrus plantings. Finally, these data will assist professional pest control advisors who
help manage organic citrus to assess the costs/benefits of recommending ACP and GWSS control with
organic pesticides to farm owners.
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Lessons Learned

e  Offer insights into the lessons learned by the project staff as a result of completing this project. This section is meant to
illustrate the positive and negative results and conclusions for the project.

e Provide unexpected outcomes or results that were an effect of implementing this project.

e If goals or outcome measures were not achieved, identify and share the lessons learned to help others expedite problem-
solving.

This work has clearly demonstrated that there are currently no effective organic pesticides (either
commercially-available or under development) for the control of ACP and GWSS for organic citrus growers.
This will make pesticide-management decisions very difficult for organic producers, and if applications are
chosen, they are going to be expensive because of the need for multiple applications that are closely spaced.

Additional Information

e Provide additional information available (i.e. publications, websites, photographs) that is not applicable to any of the prior
sections.

Two appendices are provided to support the outcomes of this project. The first is a PDF of a powerpoint
presentation on the field trials assessing organic pestcides against ACP in an organic citrus orchard in Yorba
Linda, CA (prepared by Dr. Joseph Morse). The second is an overview of ACP biological control in
California that has been given at numerous meetings, including California Association of Pest Control
Advisors, Professional Assoication of Pesticide Applicators, Master Gardeners, Friends of Citrus Society,
California Rare Fruit Growers Association, Citrus Research Board Meetings, and professional entomology
meetings (prepared by Mark Hoddle).
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USDA Project No.: Project Title: Accelerated development of pest resistant baby leaf lettuce
8 cultivars.

Grant Recipient: Grant Agreement No.: | Date Submitted:

USDA, Agriculture Research Service SCB10008 December 2013

Recipient Contact: Telephone: Email:

Ryan Hayes (831) 755-2834 Ryan.Hayes@ars.usda.gov

Project Summary

e Provide a background for the initial purpose of the project, which includes the specific issue, problem, or need that was
addressed by this project.

o  Establish the motivation for this project by presenting the importance and timeliness of the project.

e If the project built on a previously funded SCBGP project, describe how this project complimented and enhanced
previously completed work.

Baby leaf lettuce is a rapidly expanding crop in California, but the fungal disease downy mildew
(caused by Bremia lactucae), as well as the insect pest leafminers can reduce profits and may slow
expansion of this industry. Bacterial leaf spot (BLS) caused by Xanthomonas campestris pv. vitians
(Xcv) has been increasingly damaging during recent seasons. The high density plantings of baby-leaf
exacerbate these pest problems, and because culling individually affected plants is impossible, entire
crops are plowed down when these pests occur. Pest resistant varieties could reduce losses, but
breeding pest resistant baby leaf types receives little attention. This project developed baby leaf
breeding lines with genetic resistance to leafminers, BLS, and downy mildew. There are about fifteen
different types of lettuce used in baby leaf production. Staff targeted breeding toward the types where
resistance was most needed. In addition, baby leaf cultivars (cvs) require good salad shelf-life for
industry acceptance. The shelf-life of each resistant breeding line or population was determined and
only lines with acceptable shelf-life were considered for release. Little is known regarding the lettuce —
Xcv pathosystem, and staff worked to define the relationship between pathogen diversity and virulence
to target breeding and effectively deploy BLS resistant cvs. This project worked to develop new Xcv
detection and quantification tools. These can be used by growers and seed producers to identify
important inoculum sources for control. An improved understanding of the mechanism and inheritance
of BLS resistance can accelerate the development of new resistant cvs.

Project Approach

recommendations. Include favorable or unusual developments.
e Present the significant contributions and role of project partners in the project.

e  Briefly summarize activities performed and tasks performed during the grant period. Whenever possible, describe the work
accomplished in both quantitative and qualitative terms. Include the significant results, accomplishments, conclusions and

Leafminer resistance breeding: Staff tested green leaf, red leaf, and green romaine inbred lettuce
breeding lines for leafminer-resistance, downy mildew resistance, corky root resistance, yield, and
horticultural traits and salad shelf-life in five field experiments. Leafminer resistance data were
collected at baby leaf and mature plant stages to determine the correlation of leafminer resistance at
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different growth stages. These breeding lines were also tested for BLS resistance in inoculated
greenhouse tests (attachment A, figure 1). The results are summarized.

Downy Mildew resistance breeding: Staff evaluated over 1,800 accessions for their resistance to
downy mildew, and more than 300 accessions for their deterioration after minimally processing for
salad using the method of Hayes and Liu (2008). Data from multiple trials of downy mildew and post-
harvest deterioration were combined into two overall ratings in order to select desirable lines. Data
were also used in genetic analysis of downy mildew resistance. Seven selected lines were further tested
for resistance to lettuce drop, leaf miner and dieback (with molecular markers). Combined results from
multiple experiments are summarized in attachment B. Phenotyping tests for bacterial leaf spot
resistance were completed and will be statistically analyzed in September 2013.

BLS resistance breeding: Five greenhouse experiments were conducted to select early generation (S2
or S3) populations of lettuce that were genetically fixed for resistance to BLS but genetically variable
for leaf morphology. Two field experiments were subsequently conducted to select BLS resistant
populations that had good salad shelf-life. From these experiments, two S3 green and red romaine
populations were developed and publically released (attachment C). S1 populations have been
developed from crossing a BLS susceptible red oak leaf cv to a breeding line possessing a high level of
BLS resistance. Project staff anticipates releasing red leaf and red oak leaf BLS resistant populations in
2015.

Pathogen classification: One hundred and thirty Xcv strains were classified into two different bacterial
species. Four genes were sequenced from 150 Xcv and control strains. These gene sequences were
compared to type and pathotype strains from Xanthomonas and classified into multilocus sequence
types (MLST). An MLST scheme was developed to identify the pathogen and describe diversity within
Xcv. Seven strains of Xcv belong to the non-pathogenic species X. axonopodis pv. vitians, and were not
evaluated further. The remaining strains of Xcv were classified as X. hortorum (attachment A: Figure
2). X. hortorum (Xcv) strains were further divided into five MLST, labeled MLST A through MLST E.

BLS resistance host-pathogen interaction: Twenty-six greenhouse experiments were conducted to
develop scientific information on the mechanism and inheritance of BLS resistance. Infiltration of
lettuce leaves with Xcv isolate BS347 were conducted on lettuce cvs and populations derived from
intercrossing BLS resistant and susceptible cvs. A hypersensitive response (HR) was discovered as a
mechanism of resistance in lettuce cvs La Brillante, Little Gem, and Pavane. The HR is due to a single
dominant gene in La Brillante located on chromosome 2 of lettuce, and the same or closely linked gene
in Little Gem and Pavane. Two greenhouse and one field experiment determined that the HR gene
confers high level resistance to BLS. Cultivars with BLS resistance other than La Brillante, Little Gem,
and Pavane are known, but not widely used in breeding because their resistance is poorly understood.
To study the resistance in these cvs, populations of lettuce were genotyped with SNP markers using the
Golden Gate Bead Xpress system at the University of California, Davis, DNA core facilities. Staff will
use this data in genetics studies after the end date of the SCBG project. This work extends the
objectives of the project beyond what was originally proposed.

Ten experiments evaluated the role of pathogen diversity in disease and HR. Strain BS3127 was
significantly more virulent on Little Gem then other strains tested. BS3127 was a member of MLST A
while all the other strains evaluated were members of MLST B. Strains from each MLST were
evaluated for the HR on Little Gem. Strains from MLST A and C did not induce the HR in Little Gem
whereas strains from all other MLST did. Thus, strains from MLST A and C are overcoming the
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resistance conferred by Little Gem. It was further determined that strain BS3127 overcomes resistance
in Little Gem, La Brillante, and Pavane.

Detection and Quantification of X. hortorum (Xcv) strains: An identification protocol was developed
from the MLST typing scheme. The B132 primer PCR protocol (Barak et al., 2001) was not specific for
X. hortorum (Xcv) and amplified DNA from X. hortorum pv. taraxaci and a new pathovar of X.
hortorum from radicchio. Additional genes (16S rDNA, 16S-23S ITS region, hrpB, fliC) were
sequenced from a subset of strains (~30), however, none of the sequences provided enough variability
for the development of differential primers. All X. hortorum pathotypes and representatives from each
of the X. hortorum (Xcv) MLST are currently being sequenced.

Student Training. Seven student interns were trained in aspects of phytobacteriology and plant
breeding. Five of the six undergraduate students are moving into STEM intensive agriculture
professions. The high school student intern now works part time for the USDA, ARS.

Goals and Outcomes Achieved

o  Supply the activities that were completed in order to achieve the performance goals and measurable outcomes for the
project.

e If outcome measures were long term, summarize the progress that has been made towards achievement.

e Provide a comparison of actual accomplishments with the goals established for the reporting period.

e C(Clearly convey completion of achieving outcomes by illustrating baseline data that has been gathered to date and showing
the progress toward achieving set targets.

Release of leafminer resistant germplasm: About 20 breeding lines of green leaf, red leaf, and
romaine lettuce had significantly lower leafminer sting density than check cvs and had acceptable plant
weight and core length. Some lines showed resistance to corky root, downy mildew, BLS, and
possessed excellent shelf life. Leafminer sting density at the young (baby leaf or spring mix) stage was
correlated with sting density at the mature stage. This suggests that the leafminer-resistant lettuce
germplasm developed can be used for both baby leaf and whole plant production. These breeding lines
are ready to be released. A manuscript for the journal HortScience describing these breeding lines is in
preparation (attachment D, #3). This work surpasses the project goals of breeding leafminer-resistant
green leaf and romaine lettuce.

Release of Downy Mildew resistant germplasm: Seven breeding lines with high to very high
quantitative resistance to downy mildew were selected for release. Five of the breeding lines (SM13A,
SM13B, SM13C, SM13D, and SM13E) originate from a cross between cvs. Grand Rapids and Iceberg;
one line (SM13F) originates from a cross between cv. Merlot and plant introduction PI 491224; one
line (RHO08-0464) originates from a cross between cvs. Darkland and Balady Banha. All breeding lines
with high and intermediate level of resistance to downy mildew will be distributed to the seed industry
in Fall 2013. A manuscript for the journal HortScience describing these breeding lines is in preparation
(attachment D, #4). Location of genes for polygenic resistance to downy mildew in the Grand Rapids x
Iceberg population will be described in the manuscript that is being prepared for the journal of
Scientific Reports (attachment D, #5). This work fulfills the expected measurable outcome of
developing red and green leaf with downy mildew resistance.

Release of BLS resistant red and green romaine populations: Two BLS resistant S3 populations
have been approved for public release by the USDA and 15 seed companies have requested and
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received seed. It is anticipated that private seed companies will select and commercialize BLS resistant
red or green romaine cvs for use in baby leaf production. No red romaine cvs with BLS resistance were
known prior to this research. The populations are therefore the first-of-their-kind. This outcome fulfills
the expected measurable outcome of developing red romaine with BLS resistance. Long-term,
development of these populations will reduce losses of baby leaf lettuce from BLS. A manuscript
describing the breeding scheme used in this research is in preparation (attachment D, #6).

Clarified the taxonomy of Xcv strains: This work represents the broadest genotyping of Xcv strains
and an important clarification of the taxonomy of these pathogens. Appropriate identification of these
pathogens was necessary in order to deploy appropriate germplasm and identify appropriate targets for
detection and quantification. Because of this work, MLST can now be used to identify and genotype X.
hortorum (Xcv) strains isolated from environmental sources. These findings were reported at a
scientific conference (attachment D, #1) and a manuscript from this work is in preparation (attachment
D, #7). This work surpasses the expected measurable outcome of genotypic analysis of strains.

BLS resistance host-pathogen interaction: Nothing was known about the lettuce — Xcv pathosystem
prior to this project. This project identified a single dominant gene for BLS resistance and determined
the mechanism of resistance conferred by this gene. The gene can be easily bred into diverse lettuce cvs
suitable for baby leaf or whole head production using a simple leaf infiltration test for HR. This is the
first bacterial resistance gene found in lettuce and deployment of this gene in new lettuce cvs is
expected to reduce crop losses from BLS. These findings were communicated at a scientific meeting
and three seed companies have visited the USDA in Salinas to obtain more information on this research
(attachment D, #2), and a manuscript describing this research is in preparation (attachment D, #8).
These activities fulfill the expected measurable outcome of developing and communicating scientific
information on the lettuce — Xcv pathosystem.

This project identified pathogens able to overcome resistance conferred by the HR in Little Gem,
Pavane, and La Brillante. These pathogens are associated with two of the five MLST. Two seed
companies have already requested strains to broaden their screening programs. This project developed a
rigorous typing scheme to monitor the movement of MLST overcoming resistance as they enter and/or
spread the California production system. This will help to devise additional strategies for prolonging
the usefulness of resistance deployed. Peer reviewed manuscripts are being developed from this work
(attachment D, #9). These findings surpass the expected outcomes of the research.

Release PCR based methods to industry: The MLST identification and genotyping methods were
provided to the industry in October. This method surpassed expectations in that any X. hortorum (Xcv)
strain can now be typed to one of the five MLST. Because there is a correlation between MLST and
ability to overcome resistance, this information will be vital to deployment of resistant cvs.
Consequently, seed companies have requested to have their Xcv strains genotyped by MLST by
USDA/ARS laboratories. Additionally, the classification results allowed staff to use the appropriate
control in testing the B162 primer PCR protocol (Barak et al., 2001) and in searching 16S rDNA, 16S-
23S ITS region, hrpB, and fIiC for sequences useful in developing single-step detection and
quantification protocols. Unfortunately none of these genes yielded useful sequences. Therefore, the
complete genomes of relevant X. hortorum (Xcv) strains and controls strains were sequenced. Thus,
although the goal was not met using the strategies outlined in the proposal, more robust information
and a greater quantity of data has been obtained.

59



CALIFORNIA DEPARTMENT OF FOOD & AGRICULTURE

SPECIALTY CROP BLOCK GRANT PROGRAM
FINAL PERFORMANCE REPORT

Of the seven student interns trained in aspects of phytobacteriology and plant breeding, five are
moving into STEM intensive ag professions. The research experiences of interns (partially funded by
this program) led to the following outcomes: Three of the students are currently pursuing graduate
degrees in plant pathology at Tier 1 Universities (one as an NSF graduate research fellow) and another
student is committed to do the same. The remaining students are in STEM and agricultural fields.

Beneficiaries

e Provide a description of the groups and other operations that benefited from the completion of this project’s
accomplishments.

e C(learly state the quantitative data that concerns the beneficiaries affected by the project’s accomplishments and/or the
potential economic impact of the project.

The popularity of baby leaf lettuce has increased, and California is the top producer. Baby leaf lettuce is
the primary component of spring mix, which is approximately 90% more valuable per ton than bulk
iceberg or leaf lettuce and was worth more than $140 Million to Monterey Co. alone in 2010.
Significant amounts are also grown in four other California counties, although the value of this
production is not known. The research conducted in this project will promote the continued expansion
of this industry and continue California’s commanding market share. This project developed breeding
lines and scientific information that will reduce crop losses on more than 13,000 acres supplying over
20 packing companies in California. New pathogen detection methods and scientific information on the
Xcv-lettuce pathosystem will benefit all lettuce production, a $1.7 billion industry. The breeding lines
and populations were released into the public domain, allowing seed companies to conduct further
selection for new and novel cvs to commercialize and sell to producers. A larger selection of seed will
benefit baby leaf lettuce growers.

Students trained during this research are better prepared for careers in agriculture and graduate research

in agricultural science. Research programs of four Tier I universities and the NSF directly benefited in
that highly trained students are now part of their programs.

Lessons Learned

e Offer insights into the lessons learned by the project staff as a result of completing this project. This section is meant to
illustrate the positive and negative results and conclusions for the project.

e Provide unexpected outcomes or results that were an effect of implementing this project.

e If goals or outcome measures were not achieved, identify and share the lessons learned to help others expedite problem-
solving.

Staff conducted downy mildew resistance testing in both greenhouse and field conditions. The
greenhouse experiments produced inconsistent results that did not correlate well with previous field
observations. Therefore, an alternative approach was developed to select breeding lines for field
evaluation based on rank-aggregating approach (Simko and Piepho, 2011).

Staff did not develop BLS resistant red leaf populations before the end of the grant. The initial S1 seed
lot selected for these experiments was incorrectly labeled. Consequently, plants grown from this seed
lot were not BLS resistant. As an alternative, we developed 2 new S1 populations from crossing a BLS
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susceptible red oak leaf and red leaf cv to a USDA breeding line possessing an HR response to Xcv. We
anticipate releasing BLS resistant populations in 2015.

We did not anticipate that Xcv strains overcoming resistance would be identified. These strains can now
be used to identify different types of resistance that is not based on the HR which will increase options
for management of this disease.

The taxonomy of most Xcv strains was unclear. This project provided information needed to develop
detection and identification methods. Although the genes originally proposed did not yield adequate
sequence variability and flexibility, broader collaborations have allowed staff to initiate whole genome
sequencing of pathotypes of X. hortorum and representative strains of Xcv. This will allow for the
search of specific sequences throughout the entire genomes and the development of additional
hypotheses not anticipated.

Additional Information

e Provide additional information available (i.e. publications, websites, photographs) that is not applicable to any of the prior
sections.

List of attachments

Attachment A: summary of downy mildew resistant breeding lines
Attachment B: USDA, ARS release statement for BLS resistant populations
Attachment C: figure and tables

Attachment D: presentations given and anticipated publications

Attachment E: citations

61



CALIFORNIA DEPARTMENT OF FOOD & AGRICULTURE

SPECIALTY CROP BLOCK GRANT PROGRAM
FINAL PERFORMANCE REPORT

USDA Project No.: Project Title:

9 California Granny Smith Maturity Standardization
Grant Recipient: Grant Agreement No.: | Date Submitted:
California Apple Commission SCB10009 December 2013
Recipient Contact: Telephone: Email:
Alexander Ott 559-225-3000 aott@calapple.org

Project Summary

e Provide a background for the initial purpose of the project, which includes the specific issue, problem, or need that was
addressed by this project.

e  Establish the motivation for this project by presenting the importance and timeliness of the project.

e If the project built on a previously funded SCBGP project, describe how this project complimented and enhanced
previously completed work.

In 1992, the Granny Smith Association, the precursor to the California Apple Commission (CAC),
adopted a 2.5 starch-iodine (SI) standard on Granny Smith apples. This 2.5 numerical value has been
determined by use of an iodine-potassium iodide solution which is then reviewed by a local County
agricultural inspector. Each County inspector was responsible for determining the starch levels in the
Granny Smith apple and therefore when the apples could be released. Subsequently, this led to the
possibility of human error and subjectivity during the Granny Smith harvest. Historically, Granny
Smith apples from the southernmost counties reach a maturity date first with the harvest moving north
as time passes. The current subjective testing had led to some northern counties releasing prior to
southern counties which increased pressure on the market.

This research was necessary to discern how the 2.5 standard can be used universally and objectively.
Historical data on release dates, consumer taste tests, and scientific research on a new objective testing
procedure were conducted under this grant. Unexpectedly, the industry voted to repeal the Granny
Smith Standard before the grant was completed. The repeal of the standard actually strengthened the
necessity for the grants’ results because the industry was divided on the need for the standard. The taste
test demonstrated that the consumer wanted a tart apple therefore indicating that the Granny Smith
needed to be released earlier. The historical data gathering on the release dates demonstrated that there
were discrepancies and extreme fluctuations in County releases of the Granny Smith crop. So much so,
that a grower, who had an orchard split in half by a County line, was able to release half the orchard but
not the other due to the subjectivity of the testing/county officials.

Finally, Fruit Dynamics, Inc. (FDI) designed a new testing procedure that would eliminate the
subjectivity of the old standard test. Once the report was finalized, it demonstrated there is a linear
correlation between the traditional subjective visual Starch Iodine (S/I) index methodology and the L*,
A*, and B* color values, as measured on a spectrophotometer, of Granny Smith apple puree treated
with an iodine solution. This finding allowed the CAC to give the industry an objective testing method
should the Starch-lodine Standard be re-implemented. In June 2013, the CAC Board of Directors met
and decided unanimously to continue without the Starch-lodine Standard but to provide the industry
with the technology should they want to maintain the Standard on an individual basis.
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Project Approach

recommendations. Include favorable or unusual developments.
e  Present the significant contributions and role of project partners in the project.

e  Briefly summarize activities performed and tasks performed during the grant period. Whenever possible, describe the work
accomplished in both quantitative and qualitative terms. Include the significant results, accomplishments, conclusions and

Year 1: FDI and the CAC began their activities in October 2010 which was 9 months before these
activities were scheduled to begin. FDI was originally going to begin testing in July 2011 but decided
that they wanted more data so taste testing began in October 2010. This was done at no extra cost to the
grant and was intended to get a head start on the research. By July 2011, the CAC had formed a
stakeholder group in order to create an assessment of tools and methods that are currently being
implemented. During the first year of the grant, the CAC compiled historical release date data of
Granny Smith apples during the first year of the grant, utilizing records and resources from all
California Agricultural Commissioner Offices, CDFA and USDA. To achieve this, the CAC utilized its
own historical data as well as data from all California County Agricultural Commissioner Offices, the
California Department of Food and Agriculture, and the U.S. Department of Agriculture.

Once all the information was gathered, the CAC cross referenced the historical release data from all
sources and got the most accurate and reliable data. This covered every year that the Granny Smith
Standard had been in place. FDI preformed a demographic breakdown and sampling of counties. From
that data, two commercially producing orchards per county and two locations per orchard were
designated for continued and consistent sampling throughout the grant. The apple sampling comprised
of harvesting Granny Smith apples from the same specific trees within each orchard, at the same time
of day and relative same temperature, and from the same section/area on the tree. It was important to
conduct the sampling process in this manner to maintain consistency and validity of the Granny Smith
apples throughout the grant. The CAC and FDI wanted all apples that were being tested to be as similar
as possible when the L*A*B* value was applied. This was done in the beginning of 2011 season and
continued throughout the 2012 season. Each sample lot concluded with a visual starch-iodine value and
a correlative L*A*B* value. A visual starch-iodine test consists of cutting an apple and applying iodine
to the flesh of the apple. Depending on how dark or how light the apple flesh is after the iodine
application, the researcher would then make a subjective decision on the maturity of the apple. With an
L*A*B* value test, the apple is reduced into a slurry mixture. Iodine is then introduced into the apple
slurry mixture and the amount of light refracted is measured and applied to a pre-established maturity
scale. FDI was responsible for sample collection and calculating the maturity value on a weekly basis
beginning October 2010 to September 2012. All values were entered into a database for subsequent
analysis/filtering, and all sample lots were photographed for presentation in a final report done
collaboratively with FDI, CAC staff, and the stakeholder group.

Year 2: The timeframe of October 2012 to the final report of the grant had relatively low activity for
this project. During this timeframe, the major research activities began cycling down and preparation
for disseminating the findings began. The grant accomplished the objectives that were required within
the workplan and performance monitoring plan. FDI provided the CAC with a final report on the
starch-iodine testing procedures. The report demonstrated there is a linear correlation between the
traditional subjective visual S/I index methodology and the objective L*, A*, and B* color values, as
measured on a spectrophotometer, of Granny Smith apple puree treated with an iodine solution. This
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report was included in the CAC’s annual report to the industry. The CAC Board of Directors reviewed
the data and made the determination to continue the repeal of the Granny Smith Standardization. As of
August 2013, the Granny Smith Standard is still inactive and the industry is showing no signs of
reinstating the requirement.

Goals and Outcomes Achieved

e  Supply the activities that were completed in order to achieve the performance goals and measurable outcomes for the
project.

e If outcome measures were long term, summarize the progress that has been made towards achievement.

e Provide a comparison of actual accomplishments with the goals established for the reporting period.

e C(Clearly convey completion of achieving outcomes by illustrating baseline data that has been gathered to date and showing
the progress toward achieving set targets.

The main goals of the project were to develop an accurate/objective testing method that would
correspond with a consumer taste preference and allow the California grower the ability to capture the
market in a timely and profitable manner. All activities of the grant were completed and achieved on
schedule. The grant began in October 2010 with FDI performing taste testing research. This was 8
months ahead of schedule and allowed for a more valid numerical set of data to be included. The taste
testing allowed FDI and the CAC to get a baseline on what the consumer wants. The baseline was
determined by reviewing all of the taste test participants score totals and determining what Granny
Smith apple was preferred the most by all participants. Once the preferred apple taste was established,
the preferred apple was correlated with accepted Granny Smith maturity standards. Over many tests, a
common preferred Granny Smith apple maturity was established and could be considered the
standard/baseline. Once that baseline was established, the comparing and contrasting with L*A*B*
ratings began. In July 2011, the sampling of the Granny Smiths began and the gathering of historical
release dates was initiated. The gathering of historical release records became a critical component
early on because it clearly demonstrated that there was a distinct and clear subjectivity to the old testing
method. Once all of the sampling, compiling, and comparing of L*A*B* ratings of the Granny Smith
data had been accomplished, the 2 year data was analyzed and put into a final report for the industry. A
new objective test was developed and had the documentation and supporting confirmation to
demonstrate that it was reliable and accurate.

In October 2012 the CAC received Specialty Crop Block Grant Project 17 to determine the economic
impact of the removal of the Granny Smith Standard. Project 17 concluded that California apple
growers forfeited millions of dollars by enforcing the Granny Smith Standard. Using the analyses and
information from this project and the 2012 project, the CAC’s Board of Directors made a decision to
maintain the repeal and let the market dictate the harvest of the Granny Smith apple. Although the
industry elected not to reinstate the Standard, the new objective testing method, using the L*A*B*
ratings, was provided to the industry allowing them to use the technology to regulate individually if
wanted. As a result, a more consistent and tastier Granny Smith apple is now being released to the
consumers.
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Beneficiaries

e Provide a description of the groups and other operations that benefited from the completion of this project’s
accomplishments.

e C(learly state the quantitative data that concerns the beneficiaries affected by the project’s accomplishments and/or the
potential economic impact of the project.

The CAC is made up 72 growers and 11 packers who are mandated by state law to pay an assessment
to the CAC. These 72 apple growers and 11 packers all benefited directly from this project. The
information obtained was distributed throughout the industry. The project provided crucial market data
that detailed why or why not the CAC should be implementing a very subjective Granny Smith
Standardization.

During the duration of the project, all of the beneficiaries of the grant benefited from the completion of
the project. Initially, there was some industry concern due to the belief that a change in the standard
would cause an earlier release date of Granny Smith apples which would devalue the market because
consumers would not desire the lower than 2.5 starch-iodine apple. These concerns were quickly
alleviated. The grant confirmed that not only is the 2.5 standard too high but that consumers preferred
the lower starch apple and that the market value would increase because of it. For example, one grower
stated that due to the removal of the standard he was able to generate an additional $300,000 dollars
from his Granny Smith crop. It was the first time in several years that his Granny Smith crop was
profitable and prompted him to not remove the orchard. Armed with many similar accounts, the CAC
Board of Directors reviewed the grant research and decided that the best decision was to remove the
standard permanently, but provide the industry with the testing method developed by this project so
objective testing can be performed if desired.

Lessons Learned

e  Offer insights into the lessons learned by the project staff as a result of completing this project. This section is meant to
illustrate the positive and negative results and conclusions for the project.

e Provide unexpected outcomes or results that were an effect of implementing this project.

e If goals or outcome measures were not achieved, identify and share the lessons learned to help others expedite problem-
solving.

This project demonstrated to be enormously beneficial and useful to the California apple industry. Once
the grant began, it was obvious that there was a need for more information. The original standard
testing procedure was very outdated and extremely subjective. Prior to the repeal of the standard, the
CAC fielded many phone calls from growers asking why their Granny Smith’s orchard was not being
released for harvest. Growers were upset the market was dictating a high price for Granny Smith apples
and a subjective testing procedure was preventing them from capturing it.

After the initial findings of the grant, the CAC Board of Directors voted to repeal the standard until the
grant was complete and more information was available. Since the standard was repealed, the
complaints about the test were eliminated and the compliments regarding the Granny Smith harvest
increased dramatically. In the past, growers used the Granny Smith apple as a bridge between the other
apple harvests. The repeal and subsequent proof that the customer wants an earlier Granny Smith
changed that outlook. Now growers are looking at the Granny Smith apple as a profitable variety with
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room to grow. When the results of 2012 Project 17 supported the initial repeal decision, the CAC
decided to permanently remove the standard and let the market dictate the harvest timing.

Additional Information

e Provide additional information available (i.e. publications, websites, photographs) that is not applicable to any of the prior
sections.

Attachment: Report from the 2012 Specialty Crop Block Grant Project 17: Economic Impact of
Removing the Maturity Standard for California Granny Smith Apples
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Project 10 - Western Growers (WG)

Final Performance Report

Project Title
California Agricultural Communications Coalition (CACC) Promotional Campaign

Project Summary

According to a recent study by the Center for Food Integrity (CFI), the public does not
understand the way their food is grown or raised, and this lack of understanding creates
opportunities for activists and detractors to generate negative publicity toward the industry.
Research from the CFI also indicates that to counter this type of misinformation, the industry
must engage consumers in communication that is based on shared values and ethics. Through
comprehensive research, the CACC has identified specific messaging points that communicate
the shared values and ethics of farmers and consumers, and has developed the

www.KnowA CaliforniaFarmer.com (KACF.com) website as a platform for farmers to
communicate these shared values and ethics using the latest social media tools.

The CACC Promotional Campaign worked in conjunction with two other ongoing block grant
awards. One grant award focused on developing the CACC, including common messaging and
the development of the KACF.com website that allows farmers to utilize the latest social media
tools to connect directly with consumers, and the other grant award aimed at social media
training for farmers to drive traffic to the KACF.com website and jumpstart the dialogue
between California farmers and consumers. The CACC Promotional Campaign leveraged a
Facebook “win groceries for a year” campaign to raise consumer awareness of the KACF effort
and website, as well as engage consumers in a meaningful community on the KACF Facebook
and Twitter pages. To do this, multiple digital ads (including banner ads on more than 300 of the
top digital publication outlets in California) and targeted blogger outreach were employed to
drive consumer traffic to the KACF Facebook page. In order to enter, consumers had to “like”
the KACF Facebook page. Once they entered, they were redirected to the KACF.com website.

Project Approach

Facebook Page and Twitter Account

Prior to execution of the two-month Facebook “win groceries for a year” sweepstakes campaign,;
the CACC laid the groundwork by developing the KACF Facebook page and Twitter account.
Both platforms serve as a medium to push out content from the KACF.com website, are kept
fresh and engaging with new content posted daily, and enhance the searchable content from the
KACF.com website.

The KACF Facebook page gives consumers the opportunity to talk about the food that California
farmers provide. WG uses the page to share videos, blog posts, and photos uploaded on the
KACF website, and also to stimulate conversation about food, flowers, fiber and farming. As of
September 30, 2011, the KACF Facebook page had 2,542 fans and had logged 19,562 total
visits. More importantly, there were a total of 1,873 likes and comments on the page, which
resulted in a total of 382,236 total impressions (views of status updates in news feed).
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The KACF Twitter account has proven an effective way to join consumers in existing
conversations about California agriculture. By searching for relevant conversations about food
production and agriculture, conversations are monitored and join them when appropriate. As of
September 30, 2011, the KACF Twitter account has 1,093 followers and has received a total of
760 mentions.

Facebook “Win Groceries for a Year” Sweepstakes

The two-month sweepstakes was held from July 15, 2011 to September 15, 2011 to promote
awareness of the KACF effort, and to bring consumers to the KACF Facebook page and website.
In order to enter, consumers had to “like” the KACF Facebook page. Once they entered,
consumers were redirected to the KACF.com website. The Facebook content, blogs, videos and
photos enabled consumers to engage in on-line conversations directly with farmers. The grand
prize was a gift card for groceries for a year for one winner. The retail value of the prize was
$10,000. Secondary prizes included a year of monthly fresh flowers for one winner and eight
weekly giveaways of a $100 gift card for groceries. All prizes were provided by members of the
CACC, including Western Growers, California Farm Bureau Federation, California Agricultural
Council, California Pear Advisory Board and the California Cut Flower Commission. The
sweepstakes was promoted through multiple digital ads over the course of eight weeks, including
banner ads on more than 300 of the top digital publication outlets (food, women, special interest,
national media, local/regional) in California, including: Food Network, Food and Wine,
Allrecipes.com, BabyCenter.com, Disney Online, Family Education Network, iVillage,
Oprah.com, Oxygen, Parenthood.com, RealSimple.com, A&E Television Networks,
Discovery.com, Meredith Interactive, A&E Television Networks, Discovery.com, ABC Digital,
CBS Digital, NBC, Fox Interactive Media, Sign On San Diego, L.A. Daily News, LA Times and
LA.com.

As a result of the banner ads, there were a total of 6,603,546 impressions with 2,271 total clicks.
This digital campaign delivered in full and performed at industry standards. Having the brand in
front of so many Californians will help future efforts because the foundation has been laid of
awareness. In addition to the banner ads, Facebook ads were customized on a daily basis to
target key food decision makers in California (college-educated women, 35 to 54 years of age in
the $75,000 plus income bracket). As a result of the Facebook ads, there were a total of
80,423,479 impressions with a total of 6,248 clicks. Combined, over 87 million ad impressions
were delivered, increasing awareness of the KACF brand and effort. The people who made up
the more than 8,500 clicks were taken to the sweepstakes tab on the Facebook page where they
learned more about the giveaway and the effort.

Over the course of the sweepstakes, the KACF.com Facebook received 1,823 new “likes,” which
represents a 244 percent increase from prior to the campaign. More importantly, the increase in
“likes” came from California consumers, not people that are part of the KACF effort. At
industry averages, about 300,000 people saw that their friends Like KACF, and as interactions
increase on Facebook, WG has greatly increased the reach outside agriculture and into California
homes. Additionally, during the course of the sweepstakes, the KACF Twitter account added
451 new followers, an increase of 75 percent from prior to the campaign. Heavily made up of
California consumers, as opposed to people that are part of the KACF effort, these 451 followers
extend the potential reach by over 15,000 California consumers.
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Blogger Outreach

Prior to the Facebook sweepstakes campaign, research was conducted to find key parent
bloggers, food bloggers and farmer bloggers who would be interested in learning about the
KACEF program. The candidates needed to have an active, up-to-date, online presence with a
following of people that would be effective in promoting the efforts of the KACEF initiative.
Equally important was the ability for these bloggers to be an objective tour audience, willing to
engage in a dialogue about farming practices without pre-determined agendas and/or ideas.

The outreach culminated in the top 12 bloggers being invited to a live event hosted by two
California farm families one representing leafy greens and the other berries. World-renowned
blogger and social media expert Jay Baer attended the event and tour, to encourage attendance
and to help foster greater understanding between these groups of key influencers. Six
pre-selected food and parenting bloggers from the San Francisco and Sacramento regions
attended the event. The secondary audience for this initiative was the more than one million
Californians who actively read and interact with the selected food and parenting bloggers. The
hash tag “#FarmFreshTour” was created, to encourage engagement and dialogue among the
bloggers’ followers. Social media monitoring from the event’s hash tag #FarmFreshTour
indicate that 212,908 people were reached via 491 tweets with an exposure of 1,249,640
impressions. More than 100 Twitter users tweeted with the #FarmFreshTour hash tag.

Post-event blogs have been written by several of the authors, discussing various

agricultural topics including:

¢ Differences and similarities between conventional and organic farming practices.

e Farm labor conditions and treatment,

e Family farming history and stories.

e Differences and similarities between large, incorporated farming practices and small farming
operations.

e Logistics of harvesting and delivering food to grocery stores and restaurants across the
country.

e Farm management practices, such as tilling organic matter back into soil.

Blog posts written by attendees have received an estimated 25,000 plus views and over

35 comments. YouTube videos from the Tanimura & Antle tour were also posted by a blogger
attendee and have garnered over 40,000 views and over 100 comments. The blogger outreach
resulted in new advocates for the KACF effort in the food and parenting sectors of blogging.
The largest food video blogger, Chef John, has more than 130,000 subscribers to his

Food Wishes site, with weekly audiences of 500,000 plus. Food Wishes was recently purchased
by allrecipes.com. Chef John is just one example of non-ag bloggers now supporting the KACF
message.

Earned Media

Through traditional public relations tactics, a statewide outreach to promote the KACF.com
sweepstakes was implemented. To begin, a press release announcing the sweepstakes and
KACF.com was distributed to 185 media contacts throughout California, representing both urban
and rural media outlets. The information within the release allowed journalists from print,
television and radio mediums to understand what KACEF is about. It also gave the media the
opportunity to connect directly with California farmers to hear their stories and learn about the
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social media tactics farmers are using to talk about their farming operations. Throughout the
sweepstakes duration, various winners of the sweepstakes’ secondary prizes were utilized to
draw more attention to the KACF initiative and to ultimately create a better engaged and aware
consumer audience about the efforts of KACF.com and the sweepstakes.

A resident from Temecula, California was chosen as the winner of the sweepstakes and was
awarded the prize in-person by two local area farmers. The grand prize winner was able to share
her story via the KACF.com website with a personal video message thanking California’s
farmers for their hard work and efforts. The winner gained media attention and was featured in
two major newspapers, in articles about her winning and the KACF efforts. Throughout the
media attention, the winner praised California farmers for growing the freshest and best food
supply in the world. A traditional media monitoring service provided consistent tracking
throughout the campaign. The final report indicated that the discussion around the sweepstakes
and subsequent winner garnered 2,242 mentions through a variety of print, television, radio, with
social media accounting for a large majority of the mentions. So far, total traditional media
coverage has resulted in an estimated 422,300 impressions.

Weekly E-newsletter

A weekly E-newsletter was issued to motivate and inspire farmers and members of the
agricultural community to continually engage and interact with the general public and promote
KACF’s key messages. The email also included tips on connecting with California consumers
via social media. The subscription list has grown to nearly 700 contacts since the start of the
campaign. As of September 30, 2011, the weekly E-newsletter has seen 5,462 unique
impressions with 1,206 unique clicks. The average open rate is 28.3 percent, which means that
28.3 percent of the people who see the email open it. And the average click rate of opened in is
20.5 percent, which means that 20.5 percent of the people who see the email and open it click on
one of the lines contained in the email.

Goals and Outcomes Achieved

The primary goal for this reporting period was to drive consumer participation to the
KACF.com website and related social media pages (i.e. Facebook and Twitter) as measured
by the following metrics:

e 250,000 sweepstakes registrations.

e 2,500 Facebook fans.

e 1,000 Twitter followers.

With 2,542 Facebook fans and 1,093 Twitter followers as of September 30, 2011, WG was
successful in achieving the 2,500 Facebook fans and 1,000 Twitter followers’ marks. More
importantly, with 19,562 total visits and a total of 1,873 likes and comments comes with most of
the activity in the final weeks of the sweepstakes campaign. The WG was successful in
establishing the KACF Facebook page as a credible destination for conversations about
California agriculture. However, as discussed in further detail under the “Lessons Learned”
section, the Facebook sweepstakes did not take off “virally” as was anticipated. Consequently,
WG only had 2,049 registrations for the contest, well short of the 250,000 target.
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Beneficiaries

In conjunction with the other two block grants being managed by the CACC, this project will
benefit the entire California specialty crop (SC) industry through increased awareness of the
KACF brand and the SC farmers behind the effort. As more and more California consumers
engage with the various KACF social media platforms (i.e. KACF.com, Facebook, Twitter), the
conversations surrounding California agriculture will begin to shift toward more positive
perceptions of the industry. Furthermore, as consumers reconnect to the source of their food
supply, they will become more trusting, confident and supportive of California SC farmers.
Admittedly, it is difficult to quantify the potential economic impact of the Facebook sweepstakes
campaign and related promotional efforts funded with this block grant. The CACC is still in its
infant stages and will continue to build on the momentum established through this project.
Ultimately, the long-term improvement in consumer attitudes toward California SC farmers will
help preserve the $24 plus billion SC industry in the state and buoy the state economy through
direct and indirect farm-related jobs.

Lessons [earned

Over the course of the sweepstakes, the KACF.com Facebook received 1,823 new “likes.”

While this represents a 244 percent increase, the Facebook “likes” were definitely lower than
anticipated. This is mostly due to a lack of consumers passing an invitation to their friends,
which would have spread the contest virally. In developing the sweepstakes with certified
Facebook content developer Wildfire, WG anticipated that news of a contest with as high a value
prize as was given away would be pushed out much past the media spend that supported it.
Looking at the results of the sweepstakes, the opposite was true; the media spend actually drove
the vast majority of entries to the contest. This demonstrates that while the contest did not go
viral (you can never guarantee it will happen), the paid media performed very well. Looking
back, the assumption is that the contest did not take off virally for one of two reasons. First, with
such a high value prize, consumers may have felt there was a hidden agenda and did not want to
participate. Second, KACF is not a well known brand with a track record as of yet, so trust in
the brand may not have been high enough for consumers to submit their information.

In summary, WG needs to remember that the goal was not really to collect contest entries; it was
to greatly increase the reach to the consumer base of California and spread the word about
KACF. Between the paid media, social media and earned media of the sweepstakes effort, WG
delivered over 87 million impressions to Californians, and almost seven million of those
impressions were either high awareness drivers (banners), or sent socially by friends and family,
which are trusted sources of information.

Contact Person
Cory Lunde

(949) 885-2264
clunde@wga.com

Additional Information

Website: www.KnowACaliforniaFarmer.com
Facebook: http://www.facebook.com/knowacaliforniafarmer
Twitter: @KnowACAFarmer
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USDA Project No.: Project Title: Engaging Social Media — The Voice of California’s Specialty
11 Crops
Grant Recipient: Grant Agreement No: Date Submitted:
California Department of Food & Agriculture | SCB10011 December 2013
Recipient Contact: Telephone: Email:
Steve Lyle 916-654-0462 Steve.Lyle@cdfa.ca.gov

Project Summary

e Provide a background for the initial purpose of the project, which includes the specific issue, problem, or need that was
addressed by this project.

o  Establish the motivation for this project by presenting the importance and timeliness of the project.

e If the project built on a previously funded SCBGP project, describe how this project complimented and enhanced
previously completed work.

This project resulted in the “Growing California Video Series” which consists of 29 web-based videos
highlighting various aspects of California’s specialty crop industry. This video series was designed to raise
consumer awareness on the diversity of the state’s specialty crop industry to address the growing interest
among consumers about their food supply. The overall objective of this project was to increase the favorable
disposition of consumers to California specialty crop farmers and their products, enhancing the overall
competitiveness of the industry.

The motivation for this project was prompted by the increase in consumer advocacy concerning the food
system and the opportunity to provide further information to consumers about the diversity and innovations

within the specialty crop sector.

Project Approach

e  Briefly summarize activities performed and tasks performed during the grant period. Whenever possible, describe the work
accomplished in both quantitative and qualitative terms. Include the significant results, accomplishments, conclusions and
recommendations. Include favorable or unusual developments.

e Present the significant contributions and role of project partners in the project.

The project focused on a tiered approach to implementation. Videos were filmed from April 2012 to
September 2013 and a social media program was launched in February 2013. By developing a number of
videos prior to a social media release, the video series was able to be rolled out on a weekly basis beginning in
February 2013. This weekly release of videos provided opportunities to leverage consumer social media
engagement and interest to help achieve the overall objective of the program which was to increase the
favorable disposition of consumers to California specialty crops.

Video production was facilitated by California State University, Sacramento — Academic Technology and

Creative Services along with CDFA staff. The social media program was coordinated by CDFA staff and the
Buy California Marketing Agreement.
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Project team meetings were held on a consistent basis and covered pre/post production of videos along with
the social media program.

CDFA’s Planting Seeds Blog (http://plantingseedsblog.cdfa.ca.gov/wordpress/) served as the primary social
media outlet for the developed videos. The blog was also promoted on Facebook
(https://www.facebook.com/pages/California-Department-of-Food-and-Agriculture/83888787230) and
Twitter (https://twitter.com/CDFANews).

The Buy California Marketing Agreement also hosted a video page on their main website
(http://www.californiagrown.org/growing-california/).

In addition, videos were posted to CDFA’s (http://www.youtube.com/user/CDFAtoday/videos) and Buy
California Marketing Agreement’s (http://www.youtube.com/user/growninca/videos) YouTube pages.

As a result of this project more than 9,864 views were generated on CDFA’s Planting Seeds Blog,
representing 16 percent of total viewership between February — September 2013. Video postings on the
Planting Seeds Blog generated an additional 437 Facebook likes; 112 Tweets; and 31 LinkedIn shares.

Total viewership on the CDFA’s Planting Seeds Blog from February — September 2013 increased 61 percent
compared to the same period during the previous year. Daily average viewership also increased 56 percent
during the same period February — September 2013.

Total viewership on CDFA’s Planting Seeds Blog for the tracked period was 59,071—a 22,384 viewer
increase from the previous year. Of the increased viewership, the video series is representative of
approximately 44 percent of this total. Average viewership per video, as of September 2013, is estimated at
346 views.

This project resulted in a social media based educational resource that documents the diversity of California’s
specialty crop industry and its farm innovations, environmental contributions and stewardship.

Goals and Outcomes Achieved

o  Supply the activities that were completed in order to achieve the performance goals and measurable outcomes for the
project.

e If outcome measures were long term, summarize the progress that has been made towards achievement.

e Provide a comparison of actual accomplishments with the goals established for the reporting period.

e C(Clearly convey completion of achieving outcomes by illustrating baseline data that has been gathered to date and showing
the progress toward achieving set targets.

The identified project goal was to increase consumer awareness on California specialty crop farmers and their
products in the social media sector. The target was a 25 percent increase in the number of followers,
viewership and other social media metrics. CDFA’s Planting Seeds Blog served as the primary social media
distributor of the Growing California video series. The blog experienced a 61 percent growth over the baseline
period. The Growing California video series was representative of 16 percent (9,864 views) of the increased
viewership over the baseline period.
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Facebook and Twitter served as secondary platforms to promote the video series. Facebook viewership
decreased by an estimated 51 percent when compared to the 2012 baseline level; however, the viral reach and
impressions created through Facebook increased in the 2013 performance period by more than 175 percent in
each category. Viral reach and viral impression denotes the external fan base viewership of posts. The
Growing California video series in 2013 represented 24 percent of total viewership, 14 percent of generated
viral reach, and 14 percent of viral impressions. Twitter increased overall followers by 34 percent, but
experienced a 47 percent decrease in the growth rate of new followers.

YouTube viewership compared to the baseline year represented an increase of 17 percent, below the targeted
goal. The Growing California video series represented 48 percent of total video viewership and 41 percent of
total minutes watched during the performance period.

The project resulted in an increase in consumer awareness concerning California specialty crops; however not
all target metrics in the social media categories were achieved. As a first year SCBG project more definitive
baseline data has been achieved for potentially future activities.

Videos Activity Completed: Social Media Publication:
1. Free Spirit Farmer November 2012 February 2013
2. Lemon Appeal January 2013 February 2013
3. Farm to Family December 2012 February 2013
4. First Line of Defense May 2012 February 2013
5. Chef’s Guide July 2012 February 2013
6. Third-Generation Farmer August 2012 February 2013
7. Exotic Greens February 2013 February 2013
8. Citrus Scourge February 2013 March 2013
9. Love on the Vine March 2013 March 2013
10.  Salad Bar Superstar March 2013 March 2013
11.  Green Broker May 2012 March 2013
12.  Urban Farmer October 2012 April 2013
13. Farmer’s Market July 2012 April 2013
14. Farm Academy October 2012 April 2013
15.  Teen Harvesters August 2012 April 2013
16.  Cherries Galore June 2012 April 2013
17.  Onion Power April 2013 May 2013
18.  Delta Delicacy May 2013 May 2013
19. Apple Hill November 2012 May 2013
20.  Wheel Food May 2013 May 2013
21. Blossom Buddies May 2013 June 2013
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22.  For the Love of Olives May 2013 June 2013

23. Blooming Business May 2013 June 2013

24.  Fun, Food, Festivals May 2013 July 2013

25.  The Mysterious Artichoke =~ May 2013 July 2013

26. Casa De Memories September 2013 Fall/Winter 2013+

27.  Why Beans? September 2013 Fall/Winter 2013*

28.  Almond Futures September 2013 Fall/Winter 2013*

29.  Watermelon Masters September 2013 Fall/Winter 2013+

* Grant activity completed September 2013, social media publication reflective of long-term

outcome measures

Social Media Metrics:

2012 Baseline Performance 2013 Result
Measure
Planting Seeds Blog: 36,687 views + 25 percent 59,071 views (+ 61%)
CDFA YouTube Page: 10,639 views + 25 percent 12,520 views (+ 17%)
Twitter: 3,950 followers + 25 percent 5,307 followers (+ 34%)
Growth rate 32 percent + 25 percent 17 percent (- 46 %)
(Feb.-Sept.)
Facebook*: 55,177 views + 25 percent 26,533 views (- 51%)
Viral Reach 759 users + 25 percent 2,226 users (+ 193%)
Viral Impressions 2,032 users + 25 percent 5,375 users (+ 164%)
* The Growing California video series in 2013 represented 24 percent of total viewership, 14

percent of generated viral reach, and 14 percent of viral impressions.

Growing California Viewership: (February — September 2013)

Planting Seeds Blog: 9,864 views
Buy California YouTube: 5,903 views
CDFA YouTube: 6,119 views
Facebook: 6,469 views
Total views: 28,355 views
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Beneficiaries

e Provide a description of the groups and other operations that benefited from the completion of this project’s
accomplishments.

e C(learly state the quantitative data that concerns the beneficiaries affected by the project’s accomplishments and/or the
potential economic impact of the project.

Consumers with a favorable disposition to a product are more likely to purchase that product. This project
increased the favorable disposition of consumers through education in the social media sector. California’s
45,626 specialty crop farmers are the direct beneficiaries of this project. More than 28,000 views were
recorded for the Growing California video series, exposure that contributed to an increase in overall social
media viewership.

Consumer research from the Buy California Marketing Agreement, a project partner, indicates that sales of
the California grown products have increased 7.1 percent in the state since the inception of the California
Grown campaign. The Growing California video series is a complement to the California Grown Campaign,
raising awareness of specialty crops and continuing the positive economic and societal trends that the
campaign promotes.

Lessons Learned

e  Offer insights into the lessons learned by the project staff as a result of completing this project. This section is meant to
illustrate the positive and negative results and conclusions for the project.

e Provide unexpected outcomes or results that were an effect of implementing this project.

e If goals or outcome measures were not achieved, identify and share the lessons learned to help others expedite problem-
solving.

The Growing California video series provided an opportunity to highlight the diversity of specialty crops
within the state. The start of the program had contractual barriers that delayed project implementation and
revised elements of the program scope. Contractual planning for a three-year project at the state governmental
level should consider a two-phase, five-year minimum implementation time span.

Positive Results of Program:

e Anincrease in consumer awareness concerning California specialty crops. This awareness will further
improve the competitiveness of the specialty crop sector.

e  More than 111,000 social media impressions; 28,000 direct views; and 1,000 non-follower reach.

e  Unanticipated matching/in-kind support for production of three additional videos (information/data is not
included in reporting). Videos include: Where'’s the Beef, Reedley’s Gold; and From Service to Harvest.
(SCBGP funds were not used to produce these videos.)

Observations/Recommendations:

e Social media marketing is an effective means to increase consumer awareness. Improved social media
performance (metrics, tracking and promotion) can be achieved through contractual activity and should
be considered for future projects to maximum the visibility and consumer reach.
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Metrics for a consumer awareness campaign are difficult to achieve without significant investment in
pre/post-research. This further validates the need for professional social media marketing services.

The variety, scope and level of video production increased video cost above initial estimates. A baseline
has now been established for future video projects and staffing.

Project implementation delays limited video production of certain specialty crops. Original project
timeline for video production was reduced to a one-year time frame which precluded video production in
some peak season areas. Although the project time frame was extended by three months, a longer project
timeline (2 years) will provide opportunity to capture more diverse aspects of specialty crop production.
Cooperation with agricultural organizations was highly successful in determining video subjects and
focus. Future project would continue this joint cooperation with agricultural stakeholders.

Complete outsourcing of video production is not recommended because of the complexity, diversity and
uniqueness of the agricultural sector.

Additional Information

Provide additional information available (i.e. publications, websites, photographs) that is not applicable to any of the prior
sections.

None.
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USDA Project No.: Project Title:

12 Developing Internet Resources for California Specialty Crops
Grant Recipient: Grant Agreement No.: | Date Submitted:
University of California, Davis SCB10012 December 2013
Recipient Contact: Telephone: Email:
Carlos Crisosto (530) 752-7579 cherisosto@ucdavis.edu

Project Summary

e Provide a background for the initial purpose of the project, which includes the specific issue, problem, or need that was
addressed by this project.

o  Establish the motivation for this project by presenting the importance and timeliness of the project.

e If the project built on a previously funded SCBGP project, describe how this project complimented and enhanced
previously completed work.

California tree fruit and nut agriculture is an important component of the state’s total economy. In 2012
California tree fruit and nut production totaled almost $17 billion (NASS 2012). California is the primary
producer of some of the largest specialty crops grown in the United States. For example, almost all domestic
almond, olive, pistachio, plum, prune, nectarine, processing peach, apricot and English walnut are produced
there (NASS 2012). Additionally, more than one half of domestic sweet cherry and fresh market peach are
grown in California (NASS 2012). Despite the importance of California fruit and nut tree crops to the state
and national economies, the health of this industry is vulnerable as a result of changes in the availability and
scope of university extension programs.

Historically the University of California Cooperative Extension (UCCE) system has employed a wide range
of extension specialists and farm advisors who conduct research and outreach for tree fruit and nut growers.
In 1990 the UCCE system employed 325 farm advisors. Today, only 207 advisors remain with 60%
expected to retire in the next decade. As a result of the declining numbers of farm advisors statewide,
traditional outreach and extension tools (hard copy newsletters, brochures, posters, meetings, field days, and
farm calls) are not able to meet grower demands for timely, accessible information and education. Instead,
the internet is now the most efficient communication and extension medium. This project focused on two
primary goals: 1) developing a wide array of new extension, outreach and educational materials online in
response to surveys of fruit and nut industry representatives and farm advisors, and 2) developing a new
Fruit and Nut Crop Management Certificate Program.

Project Approach

e  Briefly summarize activities performed and tasks performed during the grant period. Whenever possible, describe the work
accomplished in both quantitative and qualitative terms. Include the significant results, accomplishments, conclusions and
recommendations. Include favorable or unusual developments.

e Present the significant contributions and role of project partners in the project.

A broad scientific and stakeholder advisory committee was assembled, which spanned multiple research
institutions and industry members. Specifically, the committee included representatives from University of
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California (UC) Davis, UCCE, the U.S Department of Agriculture (USDA) clonal germplasm repository,
Fresno State University, Reedley Junior College, Burchell Nursery (one of the top four fruit and nut
nurseries in California), USDA, Agricultural Research Service (ARS) and industry (fruit and nut growers).

Surveys were distributed to UCCE personnel, UC faculty, growers, shippers, processors, and produce
support industry to collect information about electronic resource needs. The results of these surveys clearly
indicated that members of the California fruit and nut industry use the internet as a resource for information
and prefer short sections of text and videos with links to full reports. The FNRIC website was redesigned
based upon recommendations from survey responses. In total, over 300 surveys were distributed with
greater than 50% response rate.

After analyzing survey responses, new multimedia online educational and outreach materials were
developed. All new material posted online was peer reviewed by a minimum of two UCCE or faculty
experts to ensure that the information was accurate and relevant. In many cases, members of the industry
(farmers, nurseries, and commodity boards) served as additional expert reviewers. The remaining efforts to
develop new educational material for the California fruit and nut industries were focused on multimedia
websites and courses for the certificate program. Initial surveys of growers, industry members and extension
personnel clearly indicated a preference for shorter sections of multimedia educational material online with
links to full peer reviewed reports or papers.

The project team focused on the following five categories of online educational materials:

Information on common crops grown in California:

Crops included apricot, sweet cherry, fig, kiwifruit, peach, nectarine, European pear, pecan, persimmon,
plum, pomegranate and walnut. Four to eight pages were developed per crop, depending on the amount of
research and information available. A total of 55 image galleries were embedded within each webpage that
display historic image collections not previously displayed online and new image collections were created
by project personnel.

Interactive websites displaying results of UC research:

Four interactive educational websites were developed and refined. An existing site, which enables almond
growers to extrapolate leaf nutrient measurements to tree fertilizer demands later in the season, was updated
and improved substantially. A similar site for pistachio growers was created and posted online. A third
interactive site was created to help growers calculate reference water potential and improve irrigation
scheduling. All three sites included 4-5 pages of reference material in addition to the interactive model
section. Finally, an existing interactive weather model website was updated for improved access on tablet
devices as surveys indicated that growers access the internet using phones and tablets.

Information on basic tree biology and orchard management:

Three new collections of educational pages focused on general orchard management and basic tree biology
were developed. Topics included harvest, postharvest, pollination, flower anatomy and tree growth. This
section of the website includes 32 new pages with over fifty figures, two summary tables, two glossaries and
links to educational videos and animations.
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A new research report database:

All available hard copies of historic research reports submitted to the California Tree Fruit Agreement were
collected and digitized. The available collection included complete sets of reports through the 1980°s and
some older reports dating back to the 1950’s. Combined, this collection includes 220 reports from 1959 to
2011. This collection of reports represents a significant asset to the California peach, nectarine and plum
industries which currently lack a marketing order and funding for future research.

Educational videos and animations:

A total of 13 new educational videos and animations were posted online. Video topics included soil
sampling techniques for orchards, pistachio pruning for young and established trees, flower and fruit
development and tree growth and development.

In summary, the new educational websites developed included 10 videos and animations, 55 image galleries
with many pictures within each gallery, 50 new educational figures, 4 interactive websites, 220 research
reports, 4 glossaries and summary tables, comprehensive information on 13 fruit and nut tree crops and 32
pages on basic tree biology and orchard management.

New online content was demonstrated at the annual statewide Pomology Education Continuing Conference,
and at the statewide meeting for tree fruit and nut commodity board representatives held at UC Davis in
each year of the grant. Each presentation included demonstrations of multimedia websites, descriptions of
plans for the certificate program and an outline for future work. Following each presentation there were 20-
30 minutes of group discussion to provide critical feedback on current projects and future plans. The Project
Investigator (PI) and Project Manager (PM) found the feedback provided during interactive group
discussion was more valuable, dynamic and in depth than feedback that could be gleaned from multiple
choice surveys.

The first ever Pomology Certificate Extension course was launched in February 2013. Forty California
growers, students and educators participated in the two week long course. The first week of the course was
taught by UC faculty, Extension Specialists and Farm Advisors at UC Davis. The second week included a
field tour throughout fruit and nut growing regions in Northern, and Central California. Currently there are
over 100 growers on a waitlist for future course offerings.

The certificate program was evaluated in three ways. First, the PI and PM solicited feedback on the scope
and content of the certificate program from a wide range of experts in industry and universities. Plans for
development of the certification program were thoroughly evaluated and revised in response to this
feedback. Second, the course was evaluated by all participants using surveys and in person discussions.
Course participants included new and experienced growers, students, and educators. All participants
provided candid, critical feedback in response to written surveys and in an in person group discussion at the
end of the course. Third, the certification course was critically evaluated by all instructors after completion
to determine what parts of the instruction and material should be revised in future offerings.

Throughout the project the PI, PM and project personnel consulted with UC faculty, UCCE experts, and

growers to ensure that the products and activities were relevant and useful to the California tree fruit and nut
industry. Bi-annual oversight committee meetings were held to guide project development and provide
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critical feedback. Additionally, a minimum of two expert reviewers were consulted before any new online
material was posted. The Fruit and Nut Research Information Center (FNRIC) website,
fruitsandnuts.ucdavis.edu, contains a current list of oversight board members and expert reviewers for each
new educational page.

Goals and Outcomes Achieved

o  Supply the activities that were completed in order to achieve the performance goals and measurable outcomes for the
project.

e If outcome measures were long term, summarize the progress that has been made towards achievement.

e Provide a comparison of actual accomplishments with the goals established for the reporting period.

e C(Clearly convey completion of achieving outcomes by illustrating baseline data that has been gathered to date and showing
the progress toward achieving set targets.

During the tenure of the grant, website tracking software available to the FNRIC was changed. Until
January 2011 all FNRIC websites were tracked using the mandatory “smarter stats” program developed by
UCCE. Beginning in January 2012 all FNRIC websites were transitioned to “google stats” tracking
software. As a result, it is not possible to directly compare website visitation between the beginning and end
of the project. Despite this limitation, performance can be compared within the first and second phases of
the project. Both website tracking metrics indicate the project surpassed goals for visitation and use of
online educational resources.

Data available from the “smarter stats” software indicate the first project objective was surpassed within the
first two years of the grant. In 2010 the core FNRIC website received 380,000 hits. The number of hits more
than doubled to 840,000 in 2011. Beginning in 2012 the tracking software switched to “google stats”
enabling improved tracking of the number of pages viewed per visit, time of each visit and the total number
of visits per year. Because “google stats” tracks visits, not hits, these numbers are not comparable to
“smarter stats” estimates. During 2012 the FNRIC core site received 65,251 visits. From January 1 — June
30, 2013, the website received 49,000 visits, a 59% increase from the same time the year before.

Over 85% of website visits came from users within the United States. On average, visitors to the site viewed
3.3 pages per visit and stayed for 3 minutes. Site visits from users within California were distributed broadly
throughout fruit and nut tree growing regions in Northern, Central and Southern California. Combined,
these metrics demonstrate the success of the new educational materials in reaching a wide range of users in
California.

The PI and PM relied heavily on Farm Advisors, Extension Specialists, and other experts from academia,
the USDA and industry to provide detailed feedback on online information improvement. The PI and PM
established a policy requiring all new online educational content to be reviewed by a minimum of two
experts prior to publication online. All expert collaborators provided multiple reviews of material and
ultimately provided their professional approval before it was published to ensure that the information
provided was accurate and relevant.

Utilizing Farm Advisors as expert reviewers of new website content ensured that extension experts were

familiar with all additions to the website. After reviewing new content, Farm Advisors helped inform
growers and the public about the new resources available on the site. The results of this direct outreach to
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growers are clearly demonstrated in website visitation statistics available for the new educational pages as a
part of this project.

The project goal for participation in the Pomology Certificate Program course was surpassed. Forty students,
new growers and experienced growers participated in the first Course in February and March 2013.
Participants in the course represented the full range of California tree crops including nuts, stone fruit, and
pome fruit.

The certificate course included daily evaluation of all participants using quizzes to assess comprehension of
course principles and remaining gaps in knowledge. Following evaluation of all quizzes, instructors used a
group discussion to review correct answers and ensure that all certificate course participants understood the
material. Follow up surveys were consistently very positive and included a few suggestions for
improvement. For example, participants suggested splitting the class between new and experienced growers
during the pruning demonstration to provide more focused lessons by two instructors. Participants also
requested expansion of existing hands-on exercises intermixed during lecture in the first week.

Beneficiaries

e Provide a description of the groups and other operations that benefited from the completion of this project’s
accomplishments.

e C(learly state the quantitative data that concerns the beneficiaries affected by the project’s accomplishments and/or the
potential economic impact of the project.

The primary beneficiaries of the project are the 15,000 tree fruit and nut growing operations in California
(NASS 2013). Combined, this industry is valued at $17 billion (NASS 2012). Additional beneficiaries
include rural businesses and communities throughout the state where community members are employed in
the fruit and nut industries. Rural communities also benefit from a healthy and sustainable fruit and nut
industry through agro-tourism based farmer’s markets and festivals centered on the flowering and harvest of
tree crops. Finally, consumers of fruit and nut products in California benefit from the availability of high
quality, low cost, healthy food products.

Lessons Learned

e  Offer insights into the lessons learned by the project staff as a result of completing this project. This section is meant to
illustrate the positive and negative results and conclusions for the project.

e Provide unexpected outcomes or results that were an effect of implementing this project.

e If goals or outcome measures were not achieved, identify and share the lessons learned to help others expedite problem-
solving.

The PI and PM learned several lessons throughout the project about the best approaches to provide helpful
educational resources to the California tree fruit and nut industry. First, California fruit and nut tree growers
rely heavily on the internet to search for and obtain information on production and management. The quality
and organization of available information on California tree fruit and nut agriculture is not sufficient.
Information by university experts is not centralized and not sufficient to meet the demands on the industry.
Websites developed by private companies or individuals are not reviewed by independent experts and, as a
result, unreliable.

82



CALIFORNIA DEPARTMENT OF FOOD & AGRICULTURE

SPECIALTY CROP BLOCK GRANT PROGRAM
FINAL PERFORMANCE REPORT

Growers and industry members prefer short segments of text or videos with links to detailed reports. The
most popular sections of the FNRIC website include information organized by crop name and interactive
models designed to improve orchard management practices.

There is substantial demand for a Pomology Certificate course by tree fruit and nut growers in California.

The project easily exceeded expected enrollment of 25, with 40 participants in the first year and over 100 on
a waitlist for subsequent years.

Additional Information

e Provide additional information available (i.e. publications, websites, photographs) that is not applicable to any of the prior
sections.

All educational materials produced as a part of this project can be viewed online at the following sites:
- FNRIC core website fruitsandnuts.ucdavis.edu

- Page collections developed for individual crops: http:/fruitsandnuts.ucdavis.edu/datastore/

- Orchard management and tree biology pages: http:/fruitandnuteducation.ucdavis.edu/generaltopics/

- Educational videos and animations: http://fruitsandnuts.ucdavis.edu/photogallery/

- Interactive model websites: http://fruitsandnuts.ucdavis.edu/Weather_Services/

- Pomology Certificate Course website: http://fruitandnuteducation.ucdavis.edu/education/Course/

- California tree fruit research report database: http://ucanr.org/sites/ctfa/
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USDA Project No.: Project Title:
13 Promoting Specialty Crops to Federal Nutrition Benefit Clients
Grant Recipient: Grant Agreement No.: | Date Submitted:
Trust for Conservation Innovation on behalf SCB10013 December 2012
of Roots of Change
Recipient Contact: Telephone: Email:
Bobby Peyton, Program Manager bobbie@rootsofchange.org
(415) 391-0545 x14

Project Summary

e Provide a background for the initial purpose of the project, which includes the specific issue, problem, or need that was
addressed by this project.

o  Establish the motivation for this project by presenting the importance and timeliness of the project.

e If the project built on a previously funded SCBGP project, describe how this project complimented and enhanced
previously completed work.

California produces nearly half of U.S. grown fruits, nuts and vegetables (specialty crops). Despite this
growth, many California specialty crop farmers struggle and often rely on farmers markets for most of
their direct marketing. At the same time, the state is one of the highest for families in need of food
assistance. This project connects these families with these producers to increase farmer revenue and
healthy food access in low-income communities.

There are about 700 farmers’ markets in California and only 145 of them accepted CalFresh benefits in
2011, according to the California Department of Food and Agriculture (CDFA). This project focuses on
marketing CA grown specialty crops and encouraging low-income families to purchase them at farmers’
markets by offering an incentive called Market Match to customers using their federal benefits at
farmers markets. Due to the increased revenue and consumer base, it also encourages more farmers
markets to accept federal benefits, including CalFresh, Supplemental Security Income (SSI), and
Supplemental Nutrition Assistance Program for Women, Infants and Children (WIC).

The US Department of Agriculture, Supplemental Nutrition Assistance Program (SNAP) is the largest
national food assistance program, spending $68 billion on benefits in 2010. California distributed almost
$5 billion of these benefits to over 2 million recipients of CalFresh in 2009. Historically, farmers
markets struggled to redeem CalFresh benefits due to the change in technology—moving from
redeeming actual food stamps to only accepting electronic benefit transfer cards (EBT). The numbers of
farmers markets that accept these benefits and the amount of benefit redemptions at these markets have
steadily increased over the last few years with help from projects like this, drawing federal dollars into
CA’s local economies by using them to purchase locally grown specialty crops at farmers markets.

This project is called the California Farmers Market Consortium (CFMC) and is a statewide partnership
managed by Roots of Change (ROC). The CFMC partners with nine community-based organizations
working with farmers markets across the state. These partnerships are the basis for a learning
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community that shares best practices on how to operate an EBT project and administer Market Match,
conducts outreach to hard-to-reach populations, and connects farmers markets with community health,
economic and social development. In 2009, ROC piloted the CFMC (Project No. 36) to connect federal
benefit customers to farmers selling specialty crops, introducing an incentive program for the first time
to numerous farmers markets across the state. ROC scaled this project up from one farmers market in
San Diego County to 124 farmers’ markets in 16 CA counties within two years.

Project Approach

e Briefly summarize activities performed and tasks performed during the grant period. Whenever possible, describe the work
accomplished in both quantitative and qualitative terms. Include the significant results, accomplishments, conclusions and
recommendations. Include favorable or unusual developments.

e Present the significant contributions and role of project partners in the project.

ROC convened all partners for monthly conference calls and three in-person meetings to collaborate on
best practices and share resources. ROC provided project oversight and assistance with activities like
project creation and development. Collectively, the CFMC redeemed $394,723 in CalFresh benefits,
$98,643 in Women, Infant, and Children Program (WIC) benefits and $123,071 in Market Match tokens
or vouchers. This was an increased income of $616,437 in federal benefits dollars for 754 individual
small farmers selling specialty crops at 124 participating farmers’ markets in 16 counties. Additionally,
the partners prescreened more than 17,000 families for CalFresh and WIC eligibility. This activity is
particularly important because only 50% of those eligible in CA have applied for these benefits. The
more families that are certified to receive the benefits they need, more families will potentially be
eligible to spend their federal benefits dollars on fruits and vegetables at the farmers markets, while
increasing the state’s food security. Almost 600 customer surveys were administered to gather
information about the customers’ willingness to continue to shop at the market with or without Market
Match (see Attachment A for survey template). About 20% of those surveyed were identified as first
time customers to the market, and 66% stated that they would continue to purchase specialty crops
without Market Match.

Total farmers markets participating accepting CalFresh 81 (Target 57), with 31 new markets added
(Target 30)

Total clients receiving incentives, 16,275 (Target 765)

Total promotional materials distributed over a million (Target 965,850)

Agriculture and Land-Based Training Association (ALBA). Monterey County
Worked with the Department of Social Services through Monterey County’s Food Bank, to distribute
postcards listing markets that provide Market Match.

Promoted the importance of farmers markets and the role of Market Match in helping people get more
locally grown produce for Fresh Family Farm Day for Monterey and Santa Cruz Counties; materials
were in English and Spanish.

Pacific Coast Farmers’ Market Association (PCFMA), Alameda & San Clara Counties
Distributed 5,000 copies of a farmers’ market access guide on urban agriculture projects for
CalFresh/WIC customers.
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Hunger Action Los Angeles (HALA), Los Angeles County

Organized field trips to farmers markets for childcare centers in the LA County.

Hosted LA's CalFresh Month in May, promoting farmers markets as an integral part to increasing food
security.

Worked with the Department of Social Services in LA to organize a mass mailing to all LA county
CalFresh recipients about using benefits to purchase fresh fruits and veggies at farmers’ markets.

Soil Born Farms, Sacramento County
Worked with Alchemist Community Development Corporation to bring on board farmers markets
initially resistant to accepting CalFresh.

Produced a direct mailing with Sacramento County Department of Human Services to promote their
farm stand solely selling specialty crops in Rancho Cordova.

Sustainable Economic Enterprises of Los Angeles (SEE-LA). Los Angeles County
Designed outreach materials saying, “We Welcome EBT” with the CalFresh logo, resulting in more
EBT customers coming to Hollywood’s market.

International Rescue Committee (IRC), San Diego County

Worked with San Diego County on a bus stop marketing campaign about using federal benefits at
farmers markets.

Distributed 2,000 fliers on using federal benefits at farmers’ markets to WIC offices.

Participated in steering committees to advise on best practices for community-based outreach.

Fresno Economic Opportunities Commission (Fresno EOC), Fresno County
Participated in a consumer awareness campaign to promote farmers markets.
Received a grant for Market Match vouchers from the Cal Endowment.

Food for People, Humboldt County

Distributed a monthly flyer to federal benefit customers that provided helpful tips for how to cost
effectively shop at farmers’ markets and recipes using specialty crops.

Worked with Congressional Representative to promote using CalFresh benefits at farmers’ markets.

ROC connected with State and County CalFresh offices, as well as USDA agencies. The Program
Manager (PM) participated in the USDA’s AMS Farmers’ Market Consortium, where political officials,
organizational leaders and farmers’ market professionals convene on a biannual basis to discuss
pertinent projects and policies concerning farmers’ markets. The PM only sat in on these discussions and
contributed to the discussions pertaining to farmers’ market projects. No specialty crop block grant
funds were used for lobbying because these were not lobbying activities. ROC also collaborated with
Ecology Center on a statewide outreach project promoting the use of federal benefits at farmers’
markets.

Several partners also administered a producer/vendor survey to gain valuable feedback from the
specialty crop farmers on the program. Results will be used to address any challenges the specialty crop
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farmers are having with the administration of Market Match.

ROC understands that farmers markets benefit more commodities than specialty crops (SC). Specific
guidelines have been developed that guarantee this project solely benefits specialty crops. CFMC is
committed to increasing access to and consumption of specialty crops only. The project guidelines are
listed below:

1. ROC has signed formal contracts with each of its lead partners that state that their projects will
“solely enhance the competitiveness of specialty crops”

2. The tokens that CalFresh/WIC clients are given to spend in farmers markets have “produce only
printed on them and cannot be used at non-specialty crop vendors

3. ROC has provided each of the CFMC members with resources and information on eligible
specialty crops

4. ROC staff conducts site visits to our lead partners’ farmers markets to monitor procedures and
ensure standardization

5. ROC has developed tools that track the amount of top up money & federal benefits spent at each
market for each SC farmer.

29

Goals and Outcomes Achieved

o  Supply the activities that were completed in order to achieve the performance goals and measurable outcomes for the
project.

e If outcome measures were long term, summarize the progress that has been made towards achievement.

e Provide a comparison of actual accomplishments with the goals established for the reporting period.

e C(Clearly convey completion of achieving outcomes by illustrating baseline data that has been gathered to date and showing
the progress toward achieving set targets.

The following goals were achieved according to the Work Plan:

Organized 9 community-based partners.

Provided partners with reporting tools that tracked CalFresh, WIC, SSI and Market Match redemptions
and the number of clients that received Market Match. All partners were trained on how to fill out these
forms, including creating budgets, reports and invoices.

Brought on board 23 farmers markets to accept CalFresh for the first time.

Offered Market Match to an average of 765 clients per market day at 70 farmers’ markets.

Designed a customer survey that better understands whether this project is drawing in more lifelong
customers to the market and whether they purchased more specialty crops, the role farmers markets play
in community development, and the role Market Match plays in encouraging purchases of specialty
crops by CalFresh, WIC and SSI recipients.
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Beneficiaries

e Provide a description of the groups and other operations that benefited from the completion of this project’s
accomplishments.

e C(learly state the quantitative data that concerns the beneficiaries affected by the project’s accomplishments and/or the
potential economic impact of the project.

Nine partner community-based organizations statewide benefited from increased funding for projects;
754 individual small farmers selling specialty crops at 124 participating farmers’ markets; and more than
17,000 families eligible for CalFresh and WIC in 16 counties. A total of 754 eligible SC producers who
sell eligible SC in 16 counties benefitted from this project through increased sales, both through
redemption of federal nutrition benefits and incentive funds. In addition, this project brought EBT to
newly opened farmers markets; trained specialty crop farmers on the new technology of handheld EBT
devices; and promoted specialty crops throughout the state through new and traditional media and
outreach to community based organizations (CBOs) and agencies.

In the majority of the target regions, EBT redemption increased more than 100 percent. Redeemed EBT
dollars from all partner CBOs totaled nearly $700,000, which total an increase of revenue for the SC
farmers selling at participating farmers markets.

Other beneficiaries include federal nutrition benefit program clients (including SNAP, WIC FMN),
Seniors” FMNP, WIC FVC and SSI) who were proximal to the 124 participating farmers markets in the
16 target counties. The partners reached approximately 17,000 families through pre-enrollment
screenings at four farmers markets; direct mailings; radio public service announcements in Spanish and
multiple Asian languages; and events held at the markets. This increased outreach to CalFresh, WIC and
seniors brought new patronage to participating farmers markets, and partners distributed more than
45,000 in outreach materials.

Lessons Learned

e  Offer insights into the lessons learned by the project staff as a result of completing this project. This section is meant to
illustrate the positive and negative results and conclusions for the project.

e Provide unexpected outcomes or results that were an effect of implementing this project.

e If goals or outcome measures were not achieved, identify and share the lessons learned to help others expedite problem-
solving.

Administering customer surveys proved challenging. Some organizations curtailed the survey questions
to best fit their organizational and farmers’ market needs. This resulted in disparate results. To account
for these differences, yet still retain the valuable data collected, results were aggregated and summarized
according to common questions only. Moving forward, ROC will provide a uniform customer survey
designed to specifically address program goals.

Communication of Market Match was inconsistent. Many partners called the farmers’ market incentive
program by different names, which caused confusion when talking about it across the state. Many
partners also designed individual outreach materials. This resulted in duplication of efforts. Moving
forward, Market Match will be branded as a statewide effort across all CFMC partners. Partners will be
provided templates for outreach materials, logo, tagline and brief communications about the program
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and Market Match in English and Spanish with hope for other translations as well. This will help us
communicate the program as a statewide effort, conserve resources and reduce duplicated of efforts.

During this year, there were two major staff changes for partner organizations. These changes required
some additional training at each organization to complete the project.

ROC encouraged partners to reach out to new farmers’ markets to help them accept federal benefits. It
proved difficult to reach the full goal. Many partners found some farmer’s market managers
unresponsive. However, moving forward, ROC is supporting organizations that will act as third party
vendors for those unwilling to accept these benefits at their farmers markets.

Additional Information

e Provide additional information available (i.e. publications, websites, photographs) that is not applicable to any of the prior
sections.

Please see Attachments for customer survey template.
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USDA Project No.: Project Title:
14 Development of a steam injection system for control of replant disease in fruit
and nut orchards without fumigants
Grant Recipient: Grant Agreement No.: | Date Submitted:
The Regents of the University of California, SCB10014 December 2013
Davis
Recipient Contact: Telephone: Email:
Bradley D. Hanson (530) 752-8115 bhanson@ucdavis.edu

Project Summary

e Provide a background for the initial purpose of the project, which includes the specific issue, problem, or need that was
addressed by this project.

e Establish the motivation for this project by presenting the importance and timeliness of the project.

e If the project built on a previously funded SCBGP project, describe how this project complimented and enhanced
previously completed work.

The United States is the world’s largest almond producer with 99% of the production coming from about
825,000 orchard acres in the Central Valley of California. In 2012, California almond production exceeded
two billion pounds and had a value of about $3.9 billion. In terms of crop value, this was second among over
400 commodities produced in the state (USDA-NASS, 2012).

Almond orchards typically are productive for 20 to 25 years before profitability begins to decline. As
orchards are removed and replanted, the young trees may experience one or several of the “replant problems”
common to second and later generation orchards. Replant problems can result from interacting physical,
chemical, and biological factors, but the biological aspects usually dominate. Growers can minimize physical
and chemical contributions to replant problems by pre-plant deep tillage and other site remediation practices
and amendments. The biological component of replant problems can include aggressive pathogens (e.g.
Armillaria, Phytophthora, and Verticillium spp.), plant parasitic nematodes (ring, lesion, and, on some
rootstocks, root knot nematodes) and Prunus replant disease. When sampling or previous cropping history
indicates that these pests may be present, the pest complex usually is managed with a pre-plant soil
fumigation treatment in order to reduce transplant mortality and increase tree vigor and productivity during
the orchard establishment years.

Methyl bromide, the fumigant that has been historically used for control of these disorders, has been phased
out of most uses in developed countries, although Critical Use Exemptions exist for some cropping systems.
Research over the past ten years has identified fumigant alternatives to methyl bromide that provide similar,
if not better, control of some of the biological replant problems, including chloropicrin and 1,3-
dichloropropene.

Increasing regulations have restricted the use of fumigants within varying distances from sensitive areas
depending upon the type and amount of fumigant used. For example, current regulations require a “buffer
zone” of up to 300 feet for orchards that border domestic wells, homes, schools, nursing homes, and daycares
centers when using 1,3-dichloropropene (Telone II and others), but pending regulations may extend this
buffer zone beyond 1,600 feet or further for fumigants containing chloropicrin. These buffer zones, which are
designed to minimize public exposure to these products, also can prevent growers from treating areas along
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the agricultural-urban interface. Although alternative fumigants and reduced rate or reduced emission
application techniques may provide options for managing orchard replant problems in a large portion of the
orchard acres, buffer zones will be very difficult to manage and may suffer from reduced tree vigor and yield.
True fumigant alternatives are needed for these untreatable areas.

This Specialty Crop Block Grant (SCBG) project tested thermal soil disinfestation using steam as a non-
chemical alternative for replant disease management. A tree site auger was designed, two injection augers
built, and the equipment was evaluated in several commercial almond orchards in the Central Valley between
2010 and 2013.

The overall goal of this project was to evaluate non-fumigant approaches for control of orchard replant
disease in California. Specific objectives were to:
1. Optimize spot auger steam application equipment and techniques for treating orchard soils of
varying texture, moisture, temperature and soil borne pest pressure.
2. Monitor effects of spot steam treatments on early growth of stone fruit and almond trees,
compared to conventional fumigant treatments for preventing replant disease.
3. Evaluate the economic viability and technical feasibility of spot steam treatments using large,
commercially relevant field plots.

Project Approach

e Briefly summarize activities performed and tasks performed during the grant period. Whenever possible, describe the work
accomplished in both quantitative and qualitative terms. Include the significant results, accomplishments, conclusions and
recommendations. Include favorable or unusual developments.

e Present the significant contributions and role of project partners in the project.

Materials and Methods

Experiments were initiated in 2010, 2011, and 2012 to optimize and evaluate a steam injection auger system
for control of Prunus replant disease. These experiments were established at four sites in the Central Valley
of California. All experiments were conducted in commercial orchards being replanted to almond and were at
least the third sequential Prunus orchard at the site. At the beginning of the project, two steam injection
augers (24” diameter and 36” diameter) were designed and built by contractors in Salinas and Woodland,
California (CA). This equipment was tested during the performance period using three experimental
protocols to address the objectives of the project including optimizing the injection system, testing it under
real-world field conditions, and comparing steam to traditional fumigant Prunus replant disease management.

The target temperature for thermal disinfestion was at least 158°F throughout the treated zone. After initial
tests, the augers were slightly modified to increase vertical mixing of soil and increase temperature
uniformity and heating efficiency (See Attachment, Figures). Two experiments were conducted to determine
the appropriate length of time for steam injection, one near Delhi, CA with a sandy soil and the other near
Arbuckle, CA with a fine loamy sand soil. To provide both wet and dry conditions, half of the plots at each
site were irrigated 48 hours prior to steam injection. Soil moisture at Delhi for wet and dry plots was 3% and
2.5% respectively and 4.5% and 13% at Arbuckle. Steam was injected through the rotating, hollow-shaft
auger for 1-, 2-, and 4-minutes and 1-, 2-, 4-, and 6-minutes with the 24- and 36-inch augers respectively.
Each treatment combination was replicated three times at each site. Soil temperature was recorded at 5-
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minute intervals for 1-hour following injection using Hobo data loggers to record soil temperature at depths
of 12 and 24 inches and at the soil surface.

Four non-fumigant trials were established near Delhi, Atwater, Livingston and Wasco, CA to directly
compare two soil steam treatments to increasing levels of soil disturbance with no steam (See Attachment,
Table 1). Treatments in these trials were applied to individual tree sites with one or two trees per plot and
included an untreated control, 24-inch steam injection, 36-inch steam injection, 24-inch auger disturbance,
36-inch auger disturbance, and a 4x4x2-ft backhoe pit. The untreated control received no pre-plant treatment.
Steam treatments were applied through the rotating auger and steam was injected for 2.5 and 4.5 minutes for
the 24- and 36-inch augers respectively. The 24- and 36-inch disturbance treatments were using the steam
auger to mix the soil in the future tree site for approximately 1 minute, but not injecting steam. The largest
disturbance treatment was applied by using a tractor-mounted backhoe to excavate and immediately replace
the soil from a 4x4-ft area approximately 2-ft deep at a tree site. After steam injection, soil temperature was
monitored in each plot using an analog thermometer inserted in the center of the auger hole. Additionally,
soil temperature was recorded for 1-1.5 hours after treatment in some representative tree sites using Hobo
data loggers as previously described. Steam auger treatments were applied at the Delhi site between
November 20 and 22, 2012 and the orchard was replanted with bare-root trees by the cooperating grower in
January 2011 (See Attachment, Table 2). Treatments were applied at the Wasco site on May 20 and 21,
2011; however, this trial did not include a backhoe treatment. The Wasco orchard was planted with non-
dormant potted trees by the cooperating grower in June 2011 and experienced some failures in irrigation
during early establishment. Treatments at the Atwater experiment were applied from December 20 and 23,
2011 and January 10 and 12, 2012. This extended application period was due to a serious equipment
malfunction, which was later repaired. The Atwater orchard was replanted with bare-root trees by the
cooperating grower in February 2012. Treatments were applied at the Livingston site on February 16 and 17,
2012 and the site was replanted with bare-root trees by the cooperating grower in March 2012.

Two large-plot fumigation trials were conducted with primary support from the U.S. Department of
Agriculture, Agricultural Research Service (USDA-ARS), Pacific Areawide Program for Integrated Methyl
Bromide Alternatives. In these experiments, a large plot (24-tree, replicated five times) steam auger
treatment was compared to replicated conventional fumigation treatments including methyl bromide, 1,3-
dichloropropene, and 1,3-dichchlorpropene plus chloropicrin at the Delhi site in 2010 and the Atwater site in
2011 (See Attachment, Tables 5 and 6). Steam treatments were applied with only the 36-inch auger in this
trial as the relatively larger treated volume of soil was assumed to have the greatest likelihood for success.
Untreated control plots received no treatment, steam treatments were applied as described previously, and
fumigant treatments were applied by commercial applicators using conventional shank-injection application
methods. Bare-root almond trees were transplanted by the cooperating grower approximately two months
after treatment in both trials.

In all experiments, trunk diameter of each almond tree was recorded shortly after planting and annually
during the dormant season. Disease severity ratings were made annually during the growing season based on
vigor and general appearance of above ground growth using a scale from 0 to 5 (0 = healthy vigorous;

5 =dead). None of the orchards reached bearing age during the grant performance period, so no yield data
were collected as a part of the project.
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Results

Mechanistic studies suggested optimum injection times was of 2.5- and 4.5- minutes for the 24- and 36-inch
augers respectively (See Attachment, Table 2). Performance was similar between the two soil types, but the
drier soil usually reached target temperature more quickly and uniformly than wet soil.

Non-fumigant trials. At the Delhi site, first year increases in trunk diameter for trees planted in steam treated
plots were greater than trees in the untreated control plots; however, there were few differences among steam
plots and non-steam disturbance plots (See Attachment, Table 3). After two years of growth there were no
differences among the auger treatments (steam or no-steam), but trees in the backhoe excavated plots were
significantly larger than trees in the untreated control plots. No differences were observed among treatments
in visual disease ratings in the first or the second growing season after planting. After two growing seasons in
the Wasco trial, almond trunk diameter and visual disease ratings were similar among all treatments (See
Attachment, Table 4). Trees planted in the Atwater and Livingston trials also had no differences among
treatment in trunk diameter or disease severity ratings in the first growing season after pre-plant steam
treatments (See Attachment, Table 4).

Fumigant trials. In the Delhi large-plot fumigant trial, almond trunk diameter was greater for trees in all
fumigant plots compared to the steam injection and untreated control plots (See Attachment, Table 5), but
there were no differences among the fumigation treatments. However, by the end of the second growing
season differences among fumigant treatments started to become apparent with the 1,3-dichloropropene
treatments numerically outperforming the methyl bromide standard while trees in the steam treated plots
were not different than the untreated control. In the Atwater fumigation trial, after one season of growth the
differences among treatments in almond tree growth were more subtle than in the Delhi trial (See
Attachment, Table 6). When differences among fumigant treatments were noted, treatments containing
chloropicrin usually resulted in greater increases in trunk diameter than the untreated control. Only the 11-ft-
wide strip application of 1,3-dichchloropropene plus chloropicrin (Telone C35) resulted in greater increases
in trunk diameter than the steam treatment after one season. All other fumigant treated plots showed similar
increases in trunk diameter to the steam treatment and to each other. Similar to the Delhi trial, greater
differences may become apparent in the second and subsequent growing seasons at the Atwater site.

Discussion

Although tree growth parameters were statistically different among non-fumigant treatments in only one of
the four small plot experiments, trees in steam treated plots often were numerically larger than their
corresponding no-steam auger treatment; this suggests a slight benefit to steam treatments in the first
growing season. However, at the Delhi site, this difference was no longer noticeable in the second growing
season, which suggests that the tree roots quickly outgrew the relatively small treated zone and/or the treated
soil was recolonized by the pathogen complex. This hypothesis is supported by the fact that the largest level
of soil disturbance, the backhoe treatment, also resulted in the similar or greater tree growth response as the
steam auger treatments. The lack of differences in first-year tree growth among untreated, and the steam and
non-steam auger treatments at three of the four experimental sites suggest that thermal or disturbance based
replant disease management tactics may have greater performance variability, and thus economic risk to
growers, compared to fumigants.

At the Delhi large-plot fumigation trial, the least effective fumigation treatment, methyl bromide, resulted in
approximately 25% more growth then the steam treatment and the best fumigant treatment resulted in 33%
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more growth than the 36-inch steam treatments. Because trunk diameter of young trees is closely correlated
to expected yields, the poor early almond scion growth in steam-treated plots at the Delhi site suggests that
steam may not be a viable alternative to chemical fumigation for almond replant disease management. This is
in contrast to Moyls and Hocking (1994) who concluded that steam could be an effective alternative to
replace methyl bromide and other soil fumigants for apple replant disease management. However, almonds
and apples have different growth habits and horticultural practices associated with their cropping systems
which likely accounts for these contradictory results. Apples are generally grown on dwarfing rootstocks as
close as 3-ft apart and have much smaller root systems when compared to those of almond trees which are
commonly planted on spacing of 18- 20-ft. In a related project, tree excavation at a different replanted
orchard revealed that trees have already moved outside of a 3-ft diameter circle within the first six months
after planting meaning the roots quickly leave the disinfested area of soil (unpublished data). The limited
volume of soil that can be efficiently and economically treated is a major limitation to this system. While
early growth indices indicate that steam cannot serve as an effective control of almond replant disease, tree
growth, disease, and yield data collection will continue for these trials over the life of the orchard.

Outreach

Aspects of these experiments have been presented at several grower and scientific meetings. These include:
the Almond Board of California Annual Meeting and Trade Show, the American Phytopathological Society
meeting, the International Methyl Bromide Alternatives Outreach Conference and the American Society of
Horticultural Sciences meeting. Interim and final results will be published in appropriate peer-reviewed and
cooperative extension venues. The Delhi steam and fumigation experiments have also been presented to an
audience of U.S. Environmental Protection Agency and California Department of Pesticide Regulation
scientists during a March 27, 2013 field tour.

Economic Analysis

No almond yield data were collected as of the end of the project period, which made economic assessments
difficult. After discussion, the PDs agreed that the relatively poor biological performance of the steam auger
treatments did not warrant detailed economic analyses at this time. However, the PDs plan to include yield
and economic assessment of the large-plot steam auger treatments as a part of their related soil fumigation
project once the orchards reach bearing age. Thus, this goal is anticipated to be met outside the performance
period of this grant.

Goals and Outcomes Achieved

o  Supply the activities that were completed in order to achieve the performance goals and measurable outcomes for the
project.
If outcome measures were long term, summarize the progress that has been made towards achievement.
Provide a comparison of actual accomplishments with the goals established for the reporting period.

e C(Clearly convey completion of achieving outcomes by illustrating baseline data that has been gathered to date and showing
the progress toward achieving set targets.

Over the course of this project all partners contributed to various aspects of planning, implementation and
evaluations, and presentation of the project results. Although most of these orchard trials are only in the
second or third year after replanting, the project team expects to support the continuation of these trials using
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non-SCBG funding for additional growing seasons to allow a more complete assessment of the relative merits
of the steam treatments.

The goal of the research was to develop, optimize and evaluate a steam injection system that might serve as an
effective non-fumigant alternative for management of Prunus replant disease. While early tree growth data
indicates that steam treatment does not provide adequate control of replant disease, orchards do not produce a
harvestable crop until at least the third season. Thus, long-term productivity, as well as yield and economic
data will need to be monitored beyond the performance period of this project. The four small plot
experiments and two large plot fumigant experiments will continue yield relevant information to growers and
orchard managers for several years.

The Expected Measurable Outcomes identified at the outset of this project included: 1) increasing the number
of cooperating growers interested in testing the steam auger in their orchards; 2) implementation of low risk
pest management techniques in some high-risk areas at the rural / urban interface; and 3) building of
partnerships between the agricultural industry to commercialize and implement this reduced risk pest control
program. Unfortunately, the performance of the steam auger for mitigating almond replant disease was
inadequate to continue larger-scale testing in additional sandy orchard sites. This particular low risk pest
management strategy has worked reasonably well in apple (Moyls and Hocking), strawberry (Fennimore et
al.) and cut flower (Rainbolt et al.) work, but does not appear to be a viable solution for the deep rooted
Prunus cropping system tested here and commercialization is unlikely. However, the project team will
continue to monitor and evaluate a subset of the steam treatments through early yield and contribute relevant
information to growers and orchard managers for several years.

Beneficiaries

e Provide a description of the groups and other operations that benefited from the completion of this project’s
accomplishments.

e Clearly state the quantitative data that concerns the beneficiaries affected by the project’s accomplishments and/or the
potential economic impact of the project.

Growers of nuts and stone fruits are the beneficiaries of this project. Approximately 5-8% of
California’s almond and stone fruit acreage is replanted each year due to normal orchard productivity
cycles. This project was conducted to evaluate a nonfumigant method of orchard replant disease
management and to support the methyl bromide phase-out timeline. Those orchard areas that
successfully adopt non-chemical techniques for soil disinfestation prior to orchard replanting will
achieve a 100% reduction in use of highly volatile and toxic soil fumigants. The project team
anticipates that, even if steam disinfestion was effective, the early adopters would be orchards in
fumigant buffer zones near sensitive sites including schools, hospitals, and residential areas where
chemical fumigants cannot be used. Growers in these areas are currently faced with the decision to
convert to non-fumigant pest management techniques or not replant the orchard. The next most likely
adopters of steam disinfestation of orchard tree sites would be organic or sustainable production
systems. Many stone fruit and almond growers have considered organic certification due to the price
premiums in the market place; however, these plans often are abandoned due to concerns about replant
disease problems.
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The thermal disinfestion technique tested in six replicated experiments in commercial almond orchards
did not provide satisfactory early almond tree growth benefits. Although slight benefits were noted in
some site-years in the first growing season, it appears that the almond roots quickly grew beyond the
treated zone and long-term benefits were minimal. Because performance was inadequate, economic
assessments were not made on the small plot experiments but will be made on the two large-plot
fumigation experiments once those orchards reach bearing age. Explorations of novel technologies are
a necessary investment needed if non-fumigant approaches are to be found for these high value
commodities in California.

Lessons Learned

e  Offer insights into the lessons learned by the project staff as a result of completing this project. This section is meant to
illustrate the positive and negative results and conclusions for the project.

e Provide unexpected outcomes or results that were an effect of implementing this project.

e If goals or outcome measures were not achieved, identify and share the lessons learned to help others expedite problem-
solving.

This project addressed major issues of concern to California almond growers, the Prunus replant
disease, and is applicable to other stone fruit producers. Although the steam injection auger tested in
this project for thermal soil disinfestion did not provide acceptable performance, the information
developed still provides benefit to growers and governmental agencies interested in finding true non-
fumigant alternatives for California commodities. In the short term, this work helps support reduced-
area fumigant treatments that will lead to reduced fumigant use and emissions. More importantly, in
the long term, information and experience from this work may lead to other innovative ideas to reduce
and replace chemical fumigation. The issues surrounding orchard replant disease management are
complex and, so too, are potential fumigant replacement strategies. Research such as the work
conducted under this project directly addresses almond industry needs and provides benefit to
agricultural economics and California’s commitment to environmental and human safety.

Additional Information

e Provide additional information available (i.e. publications, websites, photographs) that is not applicable to any of the prior
sections.

None.
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USDA Project No.: Project Title:
15 Monitoring and mating disruption of mealy plum and leaf-curl plum aphids in
prunes using sex pheromones
Grant Recipient: Grant Agreement No.: | Date Submitted:
Regents of the University of California, Davis | SCB10015 December 2012
Recipient Contact: Telephone: Email:
Frank G. Zalom 530-752-3687 fgzalom@ucdavis.edu

Project Summary

e Provide a background for the initial purpose of the project, which includes the specific issue, problem, or need that was
addressed by this project.

e Establish the motivation for this project by presenting the importance and timeliness of the project.

e Ifthe project built on a previously funded SCBGP project, describe how this project complimented and enhanced
previously completed work.

The project addressed two key arthropod pests affecting the prune cropping system in California, mealy plum
aphids (Hyalopterus pruni) and leaf-curl plum aphids (Brachycaudus helichrysi). Specifically, the project
sought to improve management capabilities using aphid sex pheromones to augment current monitoring
practices, and investigate the possibility of mating disruption based on population reduction tactics.
California prune growers contribute 99% and 70% of the prunes produced in the United States and
worldwide, respectively. Aphid pests are the most perennial and destructive of the arthropod pests affecting
prune crops, and are often the only arthropod pests for which chemical treatments are routinely applied to
prune orchards. Currently, the most common and widely utilized method of aphid management in prunes is
via the application of dormant-season insecticide applications. Dormant sprays present the risk of runoff
affecting water quality in addition to the possible disruption of natural enemies. Because of these concerns,
growers and industry continue to search for alternatives to conventional dormant sprays.

The biologies of the two aphid species impacting prune crops provide a unique and ideal system in which the
use of synthetic aphid sex pheromone products for monitoring and mating disruption could be investigated.
Briefly, mealy plum and leaf-curl plum aphids are holocyclic heteroecious species occurring in the major
prune-producing regions of California. They alternate between non-agricultural host plants (summer hosts)
and prune orchards (fall, winter, spring hosts) and between asexual and sexual reproduction modalities. Once
every year during fall, when aphids are migrating into prune orchards from their summer hosts, they enter the
sexual stage of the life cycle, during which time males respond to sex pheromones produced by egg-laying
females. During this critical period, it may be possible to exploit the sexual communication in order to
improve trapping and population quantification/prediction methods as well as reduce subsequent aphid
populations through mating disruption techniques. It was the goal of this project to investigate the potential
for these pheromone-based improvements to aphid pest management in prune orchards. In addition to the
positive impacts this project may provide to the California prune industry, the methodologies and findings of
this work may be more broadly applied to other aphid pest species with similar biologies impacting a number
of crops worldwide.
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Project Approach

e  Briefly summarize activities performed and tasks performed during the grant period. Whenever possible, describe the work
accomplished in both quantitative and qualitative terms. Include the significant results, accomplishments, conclusions and
recommendations. Include favorable or unusual developments.

e Present the significant contributions and role of project partners in the project.

Activities performed from October 2010 through December 2010 involved weekly pheromone-based
trapping for the monitoring experiment, and deployment of mating disruption treatments and associated
weekly trapping for the mating disruption experiment. In January and February 2011, aphid egg densities in
the monitoring and mating disruption experimental blocks were quantified. Due to unexpected ownership
change of the commercial orchards in which the experiments were being conducted, and subsequent dormant
insecticide treatment, the spring 2011 aphid population was eliminated at the study sites so data were
unavailable for analyses. Data examined and analyzed for the monitoring experiment involved assessing
various trapping parameters of different trap types, and the effect of pheromone-baiting status as well as
examining relationships between the numbers of aphids trapped during the fall and overwintering aphid egg
densities. Those data are summarized in Tables 1 and 2 below.

Table 1. Predictive value of the trap design-pheromone treatment combinations, expressed by regression statistics
for numbers of aphids trapped during fall 2010 in relation to overwintering egg densities in associated monitoring

plots.
Mean Mean (+ SE)
. overwintering
Trap Design-Pheromone number '(i cgg density Slope Y- R2 F daf P
Treatment SE) aphids intercept
trapped (eggs/spur X
100)
Delta trap — lure ~ 2.29 +0.47 0.61 £0.31 -0.1490 0.9468 0.0524 02764 1,5 0.6215
Delta trap + lure 312276183% 0.60 +0.60 0.0207 -0.0776 0.1915 1.1844 1,5 0.3261
White sticky card — lure ~ 8.57 +3.37 0.37 £0.26 0.0457 -0.0204 03568 27732 1,5 0.1567
White sticky card + lure 315(')41343% 0.23+0.23 0.0163 -0.3465 0.5132 52714 1,5 0.0701
Water trap —lure ~ 2.71 £ 0.57 0.64 +0.42 0.0067 0.6207 8.275¢°  0.0004 1,5 0.9846
Water trap + lure ~ 18.86 +2.30 0.00 +0.00 0 0 0 0 1,5 1.0000
Yellow sticky card —lure ~ 15.00 £4.17 0.85+0.72 0.0093 0.7146 0.0029  0.0146 1,5 0.9085
Yellow sticky card + lure 71950;); 0.80 +0.55 0.0273 -1.3623 0.5730  6.7095 1,5 0.0488
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Table 2. Summary of results assessing monitoring parameters of the trap design-pheromone treatment combinations
for use in aphid management in prune orchards.

Trap Design-Pheromone . a . b Predictive =~ Convenience Ease of o
P Tr f;men t Efficiency Selectivity Value® of Use! Processing” Economics
Delta trap — lure ~ 2.29 + 0.47D 1.66 £ 0.25¢cd 0.6215 1 1 $1.99
Delta trap + lure  32.71 £ 12.68B 16.65 +5.62a 0.3261 2 2 $1.99 + lure
White sticky card — lure ~ 8.57 +3.37CD 2.49 +0.85cd 0.1567 3 4 $0.92
White sticky card + lure  35.43 +10.14B 10.24 +2.80ab 0.0701 4 3 $0.92 + lure
Water trap —lure ~ 2.71 +£0.57D 1.80 +£0.33cd 0.9846 7 5 $0.56
Water trap + lure ~ 18.86 =2.30B 13.48 +1.87a 1.0000 8 6 $0.56 + lure
Yellow sticky card —lure  15.00 £ 4.17BC 1.10 £ 0.25d 0.9085 5 7 $1.36
Yellow sticky card + lure  79.00 + 15.28A 4.61 +1.08bc 0.0488 6 8 $1.36 + lure

* Mean number (+ SE) of aphids trapped. Treatments followed by the same letter are not significantly different
(ANOVA, followed by Tukey’s HSD test, ' =26.09, df = 7,42, P <0.0001). Data also represented in Figure 1.
®Mean percent (+ SE) of aphids relative to non-target arthropods trapped. Treatments followed by the same letter
are not significantly different (ANOVA, followed by Tukey’s HSD test, F'=22.29, df =7, 42, P <0.0001). Data
also represented in Figure 2.

¢ Significance (P-values) of regression analyses of numbers of aphids trapped during fall in relation to percent
overwintering egg densities.

4 Rank based on preparation time in the lab and handling time in the field (1 = least time required, 8 = most time
required)

¢ Rank based on time required to process traps (count aphids) in the lab (1 = least time required, 8 = most time
required)

"Price ($USD) per trap. Cost of lures not yet determined (experimentally available only). Water traps reusable. All
other trap types single-use.

The experiment showed that pheromone baiting increased the efficiency and selectivity of the trap types
examined with regard to aphid numbers. Two pheromone-baited trap types, yellow and white sticky cards,
showed the most promise with respect to their predictive value (i.e., greatest significance in relationship
between numbers of aphids trapped during fall and overwintering egg densities). The mating disruption
experiment was less successful because of an extremely low number of target aphid species trapped during
the fall (a total of zero and four mealy plum and leaf-curl plum aphid males trapped throughout the fall
trapping period, respectively) and a complete lack of aphid eggs detected in either the pheromone treated or
no-pheromone control blocks.

Due to the inability to complete the 2010-2011 season experiments as originally outlined in the project
workplan (i.e., spring data were unavailable), monitoring and mating disruption experiments were repeated
from October 2011 through April 2012. During October through December 2011, weekly pheromone-based
trapping in monitoring blocks was accomplished, mating disruption experiments were deployed, and
associated weekly trapping in pheromone-treated and no-pheromone control blocks was completed. In
January 2012, overwintering aphid egg densities from spur samples were quantified from monitoring and
mating disruption experimental blocks. In April 2012, assessment of spring aphid populations in monitoring
and mating disruption experimental blocks was achieved. Analyses of data from the monitoring experiment
involved examining relationships among the numbers of aphids trapped during the fall, overwintering egg
densities, and spring aphid population ratings. Mating disruption analyses involved comparing numbers of
male aphids trapped, overwintering egg densities and spring aphid population ratings between pheromone
treated and no-pheromone control blocks. It does not appear that the experiments were able to establish
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significant and meaningful relationships among the parameters evaluated in the monitoring experiment (i.e.,
no statistically significant relationships between numbers of aphids trapped during fall in pheromone-baited
traps nor spring aphid population ratings), and no significant effects of mating disruption treatment are
apparent with regard to any measure examined (i.e., no statistical differences between numbers of aphids
trapped, overwintering egg densities, spring aphid populations ratings in pheromone-treated versus no-
pheromone control blocks). Interestingly, experiments also failed to detect significant relationships between
overwintering egg densities and spring aphid population ratings, a measure that provides, in part, the current
basis for chemical treatment recommendations for aphids in prune orchards according to the University of
California (UC) Integrated Pest Management guidelines.

In spite of the apparent lack of positive results in terms of the initial goals of this project within the
monitoring and mating disruption experiments of 2011-2012, a significant amount of data was collected and
can be further examined. This could possibly provide further information as to the within and between
orchard variability in aphid population distributions and impacts of mating disruption treatment, which may
provide valuable information for future projects directed at aphid pests in California prune orchards.

Results of the 2010-2011 experiments were presented at the 2011 Entomological Society of America Pacific
Branch meeting, the 2011 Dried Plum Research Workgroup Annual Meeting, the Tehama County Prune
Days hosted by UC Cooperative Extension, and have been made available online through the Dried Plum
Research Workgroup database (http://ucce.ucdavis.edu/files/repositoryfiles/2011-69-92524.pdf).

The information has been disseminated as follows (approximately):

e Presentations at extension or grower meetings: 500 people

Presentations at professional meetings: 120 people

Extension newsletter articles: sent to 600 people

Research reports for Dried Plum Growers Association ( posted on UC Fruit & Nut website): 300 people
Professional journal article in Journal of Chemical Ecology: 1000 people

Results of the 2011-2012 experiments also will be presented to the Dried Plum Research Workgroup in
December 2012, and made available through the online database. Publication of the results of these studies in
peer-reviewed journals is being considered.

The Project Manager, in conjunction with the Project Director, performed the above activities, data analyses,
and results summarization and dissemination.

Goals and Outcomes Achieved

e  Supply the activities that were completed in order to achieve the performance goals and measurable outcomes for the
project.

e If outcome measures were long term, summarize the progress that has been made towards achievement.

e Provide a comparison of actual accomplishments with the goals established for the reporting period.

e Clearly convey completion of achieving outcomes by illustrating baseline data that has been gathered to date and showing
the progress toward achieving set targets.

Specific activities completed in order to achieve the project goals are outlined in the above section (Project
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Approach, bullet one, summary of activities and tasks performed), as are the data and results associated with
the project activities.

The goals of this project were to conduct experiments that would provide information aiming to fulfill the
broad long-term objectives of (1) developing reliable and efficient threshold-based methods for assessing
mealy plum and leaf-curl plum aphid populations to facilitate treatment decisions using pheromone-baited
trapping techniques, and (2) providing alternative population reduction methods using mating disruption
techniques.

The project activities proposed to address the above goals were met and exceeded as set forth in the original
project workplan. The initial proposal entailed a single year of field experiments; two years of field
experiments were accomplished during the reporting period. In addition to the activities originally set forth
for the monitoring and mating disruption experiments, data was collected and results generated comparing
various trap designs for pheromone-based aphid monitoring.

The results of the experiments conducted in accordance with the project workplan provided some insight as
to the potential and limitations of achieving the long-term objectives. In particular, the results from the first
year’s monitoring experiments clearly illustrated that pheromone-baiting significantly improved trapping
capabilities targeting aphid detection during the fall period as they migrate into prune orchards, and further
demonstrated the trap designs likely to be most effective for use by end-users in terms of their reliability for
population predictive value. The results of the monitoring experiments conducted during the second year and
mating disruption experiments both years were less defined, indicating that additional considerations and
efforts are needed to accomplish the long-term goals of providing growers and industry with well-defined
monitoring and mating disruption protocols for aphid pest management in California prunes.

Beneficiaries

e Provide a description of the groups and other operations that benefited from the completion of this project’s
accomplishments.

e C(Clearly state the quantitative data that concerns the beneficiaries affected by the project’s accomplishments and/or the
potential economic impact of the project.

Beneficiaries of this project include California prune growers and producers and their pest management
advisers, the UC Agricultural and Natural resources dried plum research workgroup (composed of prune
industry representatives, growers, UC Cooperative Extension, and academic researchers), and UC integrated
pest management guidelines producers. Results and methodologies may be extended to other cropping
systems with aphid pests with similar life histories to mealy plum and leaf-curl plum aphids. This project
represented the first time that aphid sex pheromones have been academically investigated as potential tools
for aphid pest management in any orchard crop system, and the methodologies and results provide
information useful to future projects further exploring the exploitation of aphid semiochemical
communication to improve management. This project showed that aphid sex pheromone products
significantly improved trapping capabilities that will detect aphids returning to prune orchards during the fall
aphid migration period, a result showing promise in utilizing such products to improve upon current
monitoring practices. If pheromone-based trapping methods can be perfected and can be shown to be reliable
indicators of subsequent aphid populations and/or aphid-related crop damage, economic and environmental
impacts may be realized due to time savings in monitoring efforts, as well as reduced or more focused
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pesticide applications. In effect, this project has documented proof of concept that will require additional
studies to refine, quantify and implement.

Lessons Learned

e  Offer insights into the lessons learned by the project staff as a result of completing this project. This section is meant to
illustrate the positive and negative results and conclusions for the project.

e Provide unexpected outcomes or results that were an effect of implementing this project.

e If goals or outcome measures were not achieved, identify and share the lessons learned to help others expedite problem-
solving.

The results of this study did confirm significant activity of the aphid sex pheromone dispensers and traps
based on superior aphid trapping efficiency and selectivity using pheromone-baited traps compared to non-
baited traps. The inability to establish significant and reliable relationships between pheromone-based fall
aphid trapping numbers, and subsequent population and damage measures within the experimental time
period of this project highlights difficulties faced when conducting larger-scale experiments within
commercial field environments. A number of issues may be encountered by researchers, as exemplified by
experiences losing the experimental blocks due to a property sale. Additionally, a great deal of both spatial
and temporal variability appear to exist in aphid populations within the “natural” field environments in which
the experiments were conducted, further complicating experimental design and results. The experiments
conducted for this project were not able to provide proof of concept that mating disruption in aphids in an
orchard environment is possible, and leads to meaningful pest or damage reduction. However, these
experiments were the first of their kind and there are many outstanding questions and directions that can be
explored within the realm of aphid mating disruption research. A number of possibilities exist that may
explain the lack of success in the mating disruption experiments (e.g., synthetic pheromone formulation,
release method, release rate, point source density, etc.) and all should be further investigated.

Additional Information

e Provide additional information available (i.e. publications, websites, photographs) that is not applicable to any of the prior
sections.

None.
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USDA Project No.: Project Title:

16 Garden-Enhanced Nutrition Education Grants for Pre-Schools
Grant Recipient: Grant Agreement No.: | Date Submitted:
Western Growers Foundation SCB10016 December 2013
Recipient Contact: Telephone: Email:
Paula Olson 049-885-2249 paula.olson@wga.com

Project Summary

e Provide a background for the initial purpose of the project, which includes the specific issue, problem, or need that was
addressed by this project.

o  Establish the motivation for this project by presenting the importance and timeliness of the project.

e If the project built on a previously funded SCBGP project, describe how this project complimented and enhanced
previously completed work.

One quarter of children ages 2- Syrs. are overweight and 33% of California’s low-income children enter
school already overweight or obese. Food choices and dietary habits begin during the early stages of
life, thus, interventions to curb these epidemics should begin before children develop poor food choices
that lead to health problems. Approximately half of California’s 3 to 5 year old children attend child
care agencies (childcare sites/pre-schools). Two recent studies of California child care agencies reveal
servings of fruit and vegetables are well below recommended levels. A child’s food choices, as well as
the parent/guardian’s choices, are influenced by Garden-Enhanced Nutrition Education (GENE) taught
through experiential school garden lessons. Children who are involved with edible school gardens:
planting, caring, and harvesting fruits and vegetables are more likely to eat more fresh fruits and
vegetables. Studies also show children that are exposed to GENE retain more nutrition knowledge and
behaviors such as choosing and eating fresh fruits and vegetables for meals and snacks. This
competitive grant process awarded $1,000, a Garden for Learning book, producepedia book marks,
seeds, seedlings, and child-size tools to 100 California child care/pre-school sites to create and sustain
an edible school garden.

Project Approach

e  Briefly summarize activities performed and tasks performed during the grant period. Whenever possible, describe the work
accomplished in both quantitative and qualitative terms. Include the significant results, accomplishments, conclusions and
recommendations. Include favorable or unusual developments.

e Present the significant contributions and role of project partners in the project.

An extensive on-line application was created using a Google survey tool that required the applicant to
explain various aspects of their plan: what commodities would be grown; would there be adequate
access to water and shade; would there be community support and parent involvement. From April 1,
2011 to September 30, 2011, Western Growers Foundation (WGF) collected 342 applications for 100
grants. Both Western Grower’s (WG) Communication Department and the California Department of
Education (CDE) publicized this grant opportunity. The CDE spent many hours reviewing all
applications using a scoring Rubric mapped back to the questions asked in the survey to grade the
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essentials needed for a successful school garden: specific plans for nutrition education, access to water,
subjects to be taught, parent involvement, and community support.

Rather than award two cycles of 50 grants each as originally planned, WGF chose to award 100 grants
at once. This rather large group of winners gave WG’s Communication Department a great story to
pitch to KTLAS where WGF’s project was featured: http://bit.ly/wgfktla

During the course of this grant, project staff remained in contact with the awardees through emails,
surveys and visits. Monitoring of the schools who were awarded grants was able to be accomplished
through Western Growers’ Association Management system. This database system allows project staff
to enter in each school — whether a grant was awarded or not — create “contact tracking” records, add
notes, photos and documents, and update contact information.

A follow-up survey was executed to see how the schools were doing. As highlighted in the Resource
Guide, there were many examples of children trying new foods, loving fruits & vegetables and, even
crying from the “time out” area because they couldn’t have salad with the other students.

Goals and Outcomes Achieved

e  Supply the activities that were completed in order to achieve the performance goals and measurable outcomes for the
project.

e If outcome measures were long term, summarize the progress that has been made towards achievement.

e Provide a comparison of actual accomplishments with the goals established for the reporting period.

e Clearly convey completion of achieving outcomes by illustrating baseline data that has been gathered to date and showing
the progress toward achieving set targets.

One hundred centers created edible school gardens; the first expected outcome was achieved.
Approximately one year later, those 100 schools were surveyed; 82 responded with ways in which they
were using their gardens; this activity is highlighted in the Resource Guide. The Resource Guide was
posted in May 2013 and, as of mid-August 2013 there have been 472 page views, 500 page views were
expected. It should be noted: the 18 centers who did not respond to the survey will not be eligible for
any future grants from Western Growers Foundation.

Beneficiaries

e Provide a description of the groups and other operations that benefited from the completion of this project’s
accomplishments.

e C(Clearly state the quantitative data that concerns the beneficiaries affected by the project’s accomplishments and/or the
potential economic impact of the project.

Based on the 100 child care centers’ reports, 10,145 children spent time in the gardens. Project staff
reported “If they grow it, they’ll eat it.” Attached is a photo of a student from a Long Beach, CA.
center. He is but one of 20 children at this center who devoured the baby carrots brought to a site visit.
Several stories like this can be found in the Resource Guide. By influencing food choices early in
children’s lives, life-long consumers of fruits and veggies are being created.
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Personal observation from project staff indicates that these children are increasing their daily
consumption of fruits and veggies. As stated in the project purpose, children that are exposed to GENE
retain more nutrition knowledge and behaviors such as choosing and eating fresh fruits and vegetables
for meals and snacks.

Lessons Learned

e Offer insights into the lessons learned by the project staff as a result of completing this project. This section is meant to
illustrate the positive and negative results and conclusions for the project.

e Provide unexpected outcomes or results that were an effect of implementing this project.

e If goals or outcome measures were not achieved, identify and share the lessons learned to help others expedite problem-
solving.

The original plan was to have two grant cycles of 50 gardens each. WGF originally planned to award
$50,000 at a time. However, upon receiving 300+ applications during the first grant cycle, both CDE
and WGF felt that they should honor these applicants and award 100 at one time. The CDE spent at
least 30 additional hours placing follow-up calls to make sure the schools were eligible and had all the
paperwork and information required. If cash flow and man-hours permit, it is better to award the entire
amount during one grant cycle. It creates more excitement, news and support; it honors those first
round qualified grant applicants so that they don’t have to apply again.

The other lesson that was learned is to be clear with the grantees on the requirements tied to accepting
the $1,000. This includes completing an online survey, providing digital photos, agreeing to potential
site visits, and, completing all project activities within a certain time period.

Additional Information

e Provide additional information available (i.e. publications, websites, photographs) that is not applicable to any of the prior
sections.

Publications:
http://westerngrowersfoundation.org/sites/westerngrowersfoundation.org/files/documents/wegf-
resource-guide-preschool-garden-grants.pdf
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USDA Project No.: Project Title:

17 California Grown Grower Profile Extension Campaign
Grant Recipient: Grant Agreement No.: | Date Submitted:
Buy California Marketing Agreement SCB10017 December 2012
Recipient Contact: Telephone: Email:
Nick Matteis (916) 441-5302 nmatteis@cgfa.org

Project Summary

e Provide a background for the initial purpose of the project, which includes the specific issue, problem, or need that was
addressed by this project.

e  Establish the motivation for this project by presenting the importance and timeliness of the project.

e If the project was built on a previously funded SCBGP project, describe how this project complemented and enhanced
previously completed work.

Despite the important role that agriculture plays in the state, the specialty crop industry tends to be
undervalued and overlooked by Californians. Additionally, advances in agriculture have allowed a small
percentage of the population to fulfill food production needs and have created a disconnect between the
production of food products and the end consumer. To help bridge this gap, the California Grown Grower
Profile Extension Campaign’s goal was to extend the current marketing program featuring California
growers by creating a series of online assets, specifically videos and recipes, to visually and emotionally
portray the people who produce the food that feeds families and the industries that fuel the economy. Also,
the program’s purpose was to use these assets in tandem with an in-store point-of-sale advertising promotion
and a robust statewide public relations campaign, connecting the dots between California's specialty crops
from farm to fork. At a time when consumers are taking a growing interest in where the products they buy
come from and while the popularity of social media and content sharing continues to rise, the Buy California
Marketing Agreement (BCMA) saw this as an opportune time to create compelling grower profile videos and
other digital assets that can be shared between consumers with the click of a mouse and spread the “Buy
California Grown” message.

BCMA was awarded 2009 Specialty Crop Block Grant Program funds (Project 29) in October 2009. The
grant allowed for an economic impact study of specialty crop industries that was publicized in
spring/summer 2010 through an integrated public relations and advertising campaign. Each program tactic of
the extension project profiled California specialty crop producers, putting a face and story behind the
industries that contribute to the economic well-being of the state.

In 2010, the picture was painted of the economic value of the state's specialty crops and the families
responsible for them, and from 2011-2012, the goal was to bring those stories to life through a series of on-
line grower profile videos.
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Project Approach

e Briefly summarize activities performed and tasks performed during the grant period. Whenever possible, describe the work
accomplished in both quantitative and qualitative terms. Include the significant results, accomplishments, conclusions and
recommendations. Include favorable or unusual developments.

e  Present the significant contributions and role of project partners in the project.

Create social media-friendly and expand the on-line presence at www.californiagrown.org

BCMA partnered with MJR Creative Group to create a robust on-line grower profile presence at,
www.californiagrown.org/farmers, featuring the grower videos and photos, as well as multiple social media
share functionalities for visitors to spread the word among various social media platforms. During the height
of the campaign, the website received more than 14,500 unique visitors and 48,900 page views. Visitors
spent an average time of about a minute and a half on the site, and almost three-quarters of viewers were new
visitors to the site.

Develop a series of grower profile videos, photos and recipes

BCMA worked with MJR, as well as Fleishman-Hillard (FH), to produce a series of grower profile videos
that brought to life the real people and real stories behind a variety of California’s specialty crops, including
asparagus, avocados, cherries, cut flowers, pears and kiwis. The teams first identified specialty crop growers
who embody California agriculture and were well-suited to help create a human connection to the previously
announced economic impact data. After collecting grower information, history and California agricultural
heritage information, FH provided content direction while MJR produced video vignettes for each grower. In
conjunction, FH developed recipes and recipe photography for each crop. The videos and recipes were
housed at www.californiagrown.org/farmers, and the videos also live on the California Grown YouTube
channel. To date, the videos have received nearly 3,000 views.

Conduct a statewide public relations campaign

With the help of FH, BCMA executed an integrated traditional and blogger outreach campaign. The team
distributed a press release and multimedia news release via national newswires, and disseminated video and
recipe assets to statewide media outlets, resulting in an array of hometown media coverage for several
growers. Additionally, a targeted group of bloggers was selected to receive crops directly from the growers
and share their thoughts and photos via their blogs and Pinterest pages. This resulted in dozens of blog posts
boasting quality photography and positive sentiments toward California-grown products. To date, the
campaign has garnered more than 220 traditional media placements and 30 blog placements, resulting in
nearly 17 million total media impressions.

Develop in-store, point-of-purchase advertising

Together, BCMA and MJR developed floor graphics and shopping cart signs, and executed the point-of-
purchase component of the campaign through in-store advertising. Each piece of advertising featured two
different design executions, displaying photography and messaging that coincided with the microsite. The
advertising efforts resulted in 164 floor graphic participants (Save Mart-Lucky's) with four placements per
store and 523 shopping cart participants (Food Maxx, VONS, Safeway).
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Goals and Outcomes Achieved

o  Supply the activities that were completed in order to achieve the performance goals and measurable outcomes for the
project.

e If outcome measures were long term, summarize the progress that has been made towards achievement.

e Provide a comparison of actual accomplishments with the goals established for the reporting period.

e C(Clearly convey completion of achieving outcomes by illustrating baseline data that has been gathered to date and showing
the progress toward achieving set targets.

Goal: To increase awareness among the state’s consumers about the families who produce California
specialty crops.

Outcomes Achieved: FH conducted an online survey among California consumers, who were asked to view
blog posts from bloggers who had posted during the campaign and featured the new assets, including video,
links to the website, photography and a brief overview of California Grown. Of those surveyed, a remarkable
72 percent said they agree or strongly agree that after reading a blog post about California-grown products
and/or visiting www.californiagrown.org, they have a greater awareness and understanding of California-
grown products and the farmers who produce them. Also, 68 percent of this same group reported they agree
or strongly agree that after reading the blog and/or visiting the website, they felt more connected to
California farmers.

Goal: To raise propensity to purchase California-grown products among consumers statewide.

Outcomes Achieved: In that same consumer survey, 60 percent majority of respondents reported they agree
or strongly agree that the blog posts inspired them to specifically look for and purchase California-grown
produce and flowers when they shop. Also, an additional survey was conducted statewide among consumers
that were not directly exposed to assets from the campaign. Eighty-five percent of those surveyors said they
agree or strongly agree that if they see the blue California Grown license plate logo on produce or flowers,
they are more likely to purchase that product over one that is not produced in California.

Goal: To generate 3-5 million media impressions that tell the grower story while bringing awareness and
understanding to the importance of the specialty crop industry overall.

Outcomes Achieved: After conducting a robust traditional and social media outreach effort, the combination
of press materials appearing on national newswires, targeted trade and grower hometown media pitching, and
blogger outreach resulted in more than 16.9 million total media impressions for the duration of the campaign
— representing nearly 3 times the anticipated coverage amount.

Regarding outcomes, at the conclusion of the campaign, a consumer awareness and purchase intent survey was
conducted via an online consumer surveying mechanism. A total of 214 survey responses were collected that
reveal the California Grown campaign continues to have a favorable influence on consumer awareness and
perceptions of California-grown products. Responses were collected among bloggers who participated in the
campaign; consumers who were exposed to the campaign content via blog posts, the California Grown website,
and related publicity; and, online consumers at large. Key survey findings are highlighted below, along with
comparisons to a BCMA survey conducted during the 2009 campaign.

Awareness:
o 86% of respondents reported they strongly agree or agree that it is important to feel connected to the
people and place where their food comes from
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72% of respondents strongly agree or agree that after reading a blog post about California-grown products
they had greater awareness and understanding of California-grown products and the farmers who produce
them
0 2009 Survey Result: 58% of respondents indicated they have heard of or seen advertisements or
publicity for the California Grown campaign
0 Based on this comparison, survey statistics indicate the goal of increasing awareness by 5% was
achieved
69% of respondents indicated they were familiar with California Grown via the California Grown license
plate logo
68% of respondents who read a blog post about California-grown products and/or visited the website
reported feeling more connected to California farmers
Exposure to the California Grown message increased dramatically between the most recent campaign
(SCB10017) and the 2009 campaign. Please see the following California Grown website statistic
increases during the September — November 2011 campaign timeframe compared to the same timeframe
in 2009:
O Visits increased 50.53%
0 Unique visitors increased 51.95%
0 Page views increased 43.60%

Purchase Intent/Influence:

91% of respondents indicated that it is important for them to purchase food from California for their
families
0 2009 Survey Result: 90% of respondents indicated that buying agricultural products from
California is an extremely or very good way to support the local economy
85% of respondents reported that they strongly agree or agree that when they see the California Grown
license plate logo on produce or flowers, they are more likely to purchase that product over one that is not
produced in California
60% of respondents indicated they strongly agree or agree that the current campaign content (blog
coverage) inspired them to specifically look for and purchase California-grown produce and flowers when
they shop
0 2009 Survey Result: 52% of respondents indicated the campaign content (advertisement) was
likely to inspire them to seek out and purchase agricultural products
0 Based on this comparison, survey statistics indicate the 3% propensity to purchase goal was
achieved
Among the bloggers directly involved with the program, 38% responded that BEFORE participating in the
California Grown campaign, they strongly agreed they were likely to seek out and purchase California-
grown products. However, AFTER participating in the program, 75% of the bloggers indicated they
strongly agreed that they were more likely to seek out and purchase California-grown products — further
indicating an increase in purchase intent following exposure to the campaign
100% of the bloggers directly involved with the program reported they support the concept of the
California Grown campaign, which encourages consumers to seek out and purchase California-grown
agricultural products whenever possible
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In conclusion, the latest BCMA California Grown Grower Profile Extension campaign accomplished the
goal of raising awareness of California Grown specialty crops and growers, while promoting a greater
likelihood among consumers to seek out and purchase California-grown products.

Beneficiaries

e Provide a description of the groups and other operations that benefited from the completion of this project’s
accomplishments.

e C(Clearly state the quantitative data that concerns the beneficiaries affected by the project’s accomplishments and/or the
potential economic impact of the project.

The BCMA is a joint effort of agricultural industry groups representing the products of California’s farms
and ranches. While these member groups are the initial stakeholders, this campaign positively benefits all
specialty crops grown in California by virtue of raising awareness of the specialty crops produce and the
growers behind them. This project’s central objective was to reconnect Californians with the people who
produce California’s vast array of specialty crops and to instill a sense of pride in choosing products that are
produced in the state. A study conducted by California State University, Sacramento, concluded that a 10-
percent shift in annual purchases by consumers could generate $848 million in increased revenues to farms
and about $728 million in spending in California by growers to meet the growth in demand. Furthermore,
based on this scenario, a spending shift could create nearly 5,500 jobs due to the increased economic activity.

Lessons Learned

e  Offer insights into the lessons learned by the project staff as a result of completing this project. This section is meant to
illustrate the positive and negative results and conclusions for the project.

e Provide unexpected outcomes or results that were an effect of implementing this project.

e If goals or outcome measures were not achieved, identify and share the lessons learned to help others expedite problem-
solving.

While the majority of this campaign focused on creating digital assets and sharing them with consumers
through traditional media outreach, a portion of the effort included social media amplification. The outcome
of the social media aspect proved to be more than just a media impressions driver — the qualitative results
included thoughtful and photographic blog posts, as well as overwhelmingly positive sentiments about
California-grown products, as revealed in the consumer survey results outlined above.

This illustrates that additional emphasis on social media could be greatly beneficial for BCMA’s future efforts
particularly given that mothers are the primary household purchasers whose regular use of social media has
jumped 462 percent since 2006. Simultaneously, momentum has increased behind the locally grown
movement, and social networks are playing an increasing role as the forum for these conversations.

Additional Information

e Provide additional information available (i.e. publications, websites, photographs) that is not applicable to any of the prior
sections.

There is no additional information.
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USDA Project No.: Project Title:
18 Expanding Usage and Consumption of Prunes through Introduction of
Healthy, High Fiber Prune Breakfast Bread
Grant Recipient: Grant Agreement No.: | Date Submitted:
Sunsweet Growers, Inc. SCB10018 December 2013
Recipient Contact: Telephone: Email:
Stephanie Harralson 530-822-2876 sharralson@sunsweet.com

Project Summary

e Provide a background for the initial purpose of the project, which includes the specific issue, problem, or need that was
addressed by this project.

e  Establish the motivation for this project by presenting the importance and timeliness of the project.

e If the project built on a previously funded SCBGP project, describe how this project complimented and enhanced
previously completed work.

The objective of this project was to increase the sales value of Sunsweet Growers, Inc. (SG) grower-
members' prunes by introducing the diced prune as a key ingredient in baked goods. SG planned to
partner with bakeries to market “Plum Amazin” bread made with prunes, offering nutrient dense and
delicious breakfast breads.

Prune processing creates byproducts with little to no value that must often be disposed. Further, the
volume of undersized fruit that cannot be pitted with standard technologies exceeds the needs for juice
and is also often disposed. SG has developed new technology to dice, puree, and pulverizes undersized
prunes and prune byproducts with little to no pit residue. This unique technology would be difficult for
low-cost foreign competitors to duplicate, giving members’ California grown fruit an advantage.

Because Plum Amazin Bread would be made from underutilized prune byproducts and undersized,
largely unsalable fruit, it will allow SG grower’s additional returns from the same crop.

The successful launch of high quality prune bread in the US market will also open up markets for the
use of prunes in a wide range of baked goods, such as muffins, cookies, and pastries. Success in the US
will provide a template for the development of similar products in overseas markets, where SG
products already have penetration, providing a very significant potential new source of sales for the
California prune industry. Finally, using often-disposed byproducts and undersized fruit will lower the
environmental impact per pound of food produced.
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Project Approach

recommendations. Include favorable or unusual developments.
e  Present the significant contributions and role of project partners in the project.

e  Briefly summarize activities performed and tasks performed during the grant period. Whenever possible, describe the work
accomplished in both quantitative and qualitative terms. Include the significant results, accomplishments, conclusions and

This project was directed by Sunsweet and Crop Source, who provides sales management and
brokerage for wholesale and international business. The principal at Crop Source was the primary
manager of this project and reported progress to the SG Board of Directors who represent the prune
growing regions in California. SG worked with the following vendors: Sunsweet’s advertising agency
to develop the website and online advertising campaign; News America to place insertion of an
advertisement in the Sunday newspaper, shelf signage and a direct mail piece; and with Costco
Warehouse to provide in-store sampling of the Plum Amazin bread.

The primary manager conducted negotiations with regional bakeries to produce the product. Originally,
SG was targeting the Pacific Northwest. However, because of the strong relationship with Costco, SG
was able to get distribution in the Northeast Costco Division. Therefore, SG worked with a bakery that
could supply Costco in the Northeast region.

The primary manager and other CropSource personnel attended the industry trade conferences, such as
the American Society of Baking, and International Deli, Dairy and Bakery Expo, Ingredient Food
Technology, where they displayed the Plum Amazin bread and held discussions with various potential
bakery partners, as well as generated interest for dried plums as an inclusion in baked goods.

The primary manager met with an advertising firm in April 2011 to determine a practical advertising
strategy for the Costco Northeast rollout. At that point, the grant work plan was changed to target the
Costco consumer. It was determined that the best way to reach the Costco consumer would be through
in-store sampling, which is their primary vehicle. Instead of producing radio spots and TV sponsorship
of healthy living programming, marketing efforts and grant funds were re-allocated to support in-store
sampling at Costco. Sampling is also proven to generate sales of the product.

The Plum Amazin bread began shipping to Costco Northeast in May 2011. The in-store sampling
demonstrations were implemented, and the primary manager worked with the advertising firm to
develop an ad for the Costco Connection magazine.

While in distribution in Costco Northeast, 22,000 units of the Plum Amazin bread were sold,
representing $80,000 in revenue at 28 club stores over 13 weeks. The product included a number of
ingredients derived from dried plums, representing 50% of the dry ingredients.

The weekly sales per store required maintaining shelf space of 100 units; Plum Amazin bread averaged
about 80 units per week. The analysis indicated two key reasons for the shortfall. One is that the look
and concept of the Plum Amazin bread was too similar to raisin bread. The second was that the
measurements of velocity were taken during the summer months when bread sales are traditionally
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slow; also, the summer weather in the region of the trial was atypically warm and humid, which further
depressed bread sales.

While the sales velocity did not meet Costco’s threshold, it opened an opportunity to reformulate the
bread and re-launch in Costco in the San Diego, CA region.

In August 2011, the primary manager met with a marketing firm to discuss cooperation for baking and
selling Plum Amazin bread in Costco.

The Plum Amazin bread was reformulated to improve the shelf life and to include a “purple” grain,
which enhanced the flavor and appearance of the plums. New product concepts were discussed with
Costco divisions of San Diego, Mexico, and Los Angeles, CA.

The primary manager continued working with the marketing firm, which held almost daily discussions
with various Costco divisions to fine-tune the introduction of the Plum Amazin bread. It was decided
that Costco San Diego would first list a 28-ounce Purple Harvest loaf in 14 San Diego Costco stores
starting September 2012 and then expand to all 55 regional clubs in January 2013. Also, Costco Mexico
booked the Purple Harvest Bread into all 33 clubs in Mexico starting January 2013. These introductions
were supported by in-store demos once per week, in all clubs.

Meanwhile, a production and logistics program with a bakery in Chicago was put in place to supply
Wal-Mart Puerto Rico. Wal-Mart began purchasing in October 2012. Interestingly, Wal-Mart’s public
relations committed to placing ads in their catalogues and doing store displays at its own cost. Grant
funds were not used to support the Puerto Rico effort; however the activities from the grant resulted in
the product being authorized.

On September 20, 2012 the first deliveries of Plum Amazin Purple Harvest Bread were made to the 14
Costco clubs in San Diego. The item has remained in distribution and has been expanded to Costco in

Colorado.

Other bakery products using the diced dried plums were also introduced in Costco:

J Sunsweet Purple Harvest Rolls were distributed in Costco San Diego stores in the 2012
Thanksgiving-News Year period as a seasonal item.
o Sunsweet “Purple Swirl” Plum Walnut Loaf was introduced in all Los Angeles region

Costco clubs in February 2013. The Purple Swirl Loaf distribution was extended to all Costco
Clubs from Los Angeles through San Diego, Arizona, New Mexico and Colorado.

As a result of interest from other retailers and bakeries, formulation work was done for new bakery
items using plum products. For example, Plum/Walnut Bites (a small pastry) were introduced into 88
Costco club stores in the San Diego, Arizona, Colorado, New Mexico, and Mexico regions. In March
2013 CropSource had a meeting on Sunsweet’s behalf with Costco Corporate headquarters to discuss
further use of diced plums in Costco bread products.
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The primary manager worked with the marketing firm to make presentations to Ralph’s in the Los
Angeles and San Diego, California regions. Ralph’s launched multiple Sunsweet bakery products in
June 2013. Ralphs is a major chain and owned by Kroger Corporation, the #1 national grocery chain.

An online ad for Sunsweet breads was produced by the advertising firm. In addition, Sunsweet worked
with the advertising firm to launch a Sunsweet Bakery website: www.sunsweetbakery.com.

The online advertisement and website were featured in public relations outreach and online bloggers. In
addition, it supported the launch of the Plum Amazin Bread at Ralphs as well as Costco in Southern
California and Denver area. Total impressions were 8.4 million and targeted bread purchasers who had
shopped at Costco or Ralphs in the past 30 days.

A full page insert was run in the Los Angeles and San Diego area through News America to support the
launch at Ralphs, with a total circulation of 5.4 million. A direct mail piece was also sent targeting
150,000 zip codes around Ralph’s stores. In addition, a shelf signage program was implemented in 236
Ralph’s stores that cross-promoted the Plum Amazin bread in the dried fruit and jams/jellies aisles.

As a result of the efforts in the United States, interest in bakery products made with diced prunes has
expanded to other countries, notably Japan.

Goals and Outcomes Achieved

o  Supply the activities that were completed in order to achieve the performance goals and measurable outcomes for the
project.
If outcome measures were long term, summarize the progress that has been made towards achievement.
Provide a comparison of actual accomplishments with the goals established for the reporting period.

e C(Clearly convey completion of achieving outcomes by illustrating baseline data that has been gathered to date and showing
the progress toward achieving set targets.

Goal 1 — Achieve distribution in 2-3 grocery retail chains in the US Northwest.

Outcome: The region was changed to work with the best bakery partners and to target Costco.
Distribution was achieved in several Costco divisions: Northeast, San Diego, Los Angeles, Denver, and
Mexico. Distribution was also achieved at Ralphs in the southern California area, and Wal-Mart in
Puerto Rico.

Goal 2 — realize annual sales of $350,000 - $500,000.

Sales of diced prunes and bits related to this grant project have totaled the following:
Year 2011 $922,000
Year 2012 $1,086,030
Year 2013 $2,700,000

These results exceed the expectations of the grant goal. SG is currently evaluating whether to expand

the Plum Amazin bread nationally. The location and capabilities of the partner bakeries is a significant
factor. However, project staff achieved the goal of introducing diced prunes as a desirable inclusion in
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baked goods. Having a bread product featuring diced prunes in the market place was crucial to that
initiative.

Beneficiaries

e Provide a description of the groups and other operations that benefited from the completion of this project’s
accomplishments.

e Clearly state the quantitative data that concerns the beneficiaries affected by the project’s accomplishments and/or the
potential economic impact of the project.

By creating a new usage for prunes, this project directly benefited SG 300 grower-members, as well as
the economies of their surrounding communities. It also benefited SG’s 300 employees by retaining
and creating new jobs. Because the diced prunes in the bread are made from small fruit and byproducts
with little current value, it increases the overall value of the California prune crop. Due to the unique
technology required, the process would be difficult for foreign competitors to duplicate, ensuring that
SG members' California grown fruit would have an advantage over foreign grown fruit.

Accordingly, this project had the support of the California Dried Plum Board, the state-wide prune
marketing order, which notes benefits to the entire 67,000 acre California prune industry. SG is located
in Sutter County where 1 in 10 residents’ lives in poverty and the unemployment rate is nearly twice
the state average; this project helped retain/create jobs in the community.

Lessons Learned

e  Offer insights into the lessons learned by the project staff as a result of completing this project. This section is meant to
illustrate the positive and negative results and conclusions for the project.

e Provide unexpected outcomes or results that were an effect of implementing this project.

e If goals or outcome measures were not achieved, identify and share the lessons learned to help others expedite problem-
solving.

The most important thing learned is that there is strong interest in the baking community for ingredients
that are new, healthy, and taste good. Diced prunes fit that profile perfectly, and project staff is
optimistic about being able to grow the business of selling prunes to the global baking trade for many
years to come.

Also very important are the lessons learned about the technology of using diced prunes in breads and
other baked goods. Many of the delays experienced in managing the project were due to formulation
issues related to the technique needed to incorporate the pieces into breads. When this project started
there were virtually no recipes for using diced prunes, and the bakeries therefore needed to find the
right formulations that worked with their equipment. While this process was often frustrating for all
involved, SG now has a good background in formulation techniques, which will make future projects
run more smoothly.

Finally, a great deal was also learned about the distribution mechanics of bread from manufacturer to
retailer to consumer. The lack of knowledge of bread distribution at the start of the project created
unexpected delays. However, this hard earned understanding will allow SG to better select partners to
cooperate with in the future.
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Additional Information

e Provide additional information available (i.e. publications, websites, photographs) that is not applicable to any of the prior
sections.

Websites: www.sunsweetbakery.com
http://www.plumamazins.com/?page=plum-bread

Award: Progressive Grocers 2013 Best New Products Editor’s Pick. Judged on Innovation,
Taste/Functionality, Value.

Sample online banner ad. Video ad is available
for viewing at sunsweetbakery.com Advertisement insert in Sunday
Newspaper

Sample direct mail piece
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USDA Project No.: Project Title:
19 Improving Forage Resources for California’s Specialty Crops
Grant Recipient: Grant Agreement No: Date Submitted:
California State Beekeepers Association SCB10019 December 2013
Recipient Contact: Telephone: Email:
Christi Heintz 520-834-2832 christih@cox.net

Project Summary

e Provide a background for the initial purpose of the project, which includes the specific issue, problem, or need that was
addressed by this project.

e  Establish the motivation for this project by presenting the importance and timeliness of the project.

e If the project built on a previously funded SCBGP project, describe how this project complimented and enhanced
previously completed work.

Honey bees are required to pollinate one-third of our food supply, including $6 billion in California specialty
crops. Bees require a diversity of food resources to maintain health. Increased herbicide use on public and
private lands, including herbicides used in farming, on highways and along waterways, has resulted in
reduced habitat and biodiversity. Drought, wildfires, loss of cotton acreage, changes in citrus crop
management, expansion of single crop acreage and urbanization have further combined to seriously affect
available food sources for pollinators. This project has served to encourage landowners and land managers to
produce food resources for pollinators, specifically forage crops for honey bees pollinating CA specialty
Crops.

The project was instigated and completed during the course of a critical time period for honey bees. Since
2006 and the onset of Colony Collapse Disorder (CCD), beekeepers have experienced an annual over-
wintering loss of 30% of their honey bees. In the Upper Midwest, the loss of 10 million acres of Conservation
Research Program (CRP) lands in the past five years has seriously affected available food resources for honey
bees. Most of those bees travel to California to pollinate California crops but require the normally abundant
summer nectar and pollen of the Upper Midwest summers to thrive. The purpose of the project was to
educate and enlist landowners and managers to produce food resources for pollinators, resulting in better bee
nutrition and immune systems, and improved colony health, strength and quantities, thus improving specialty
crop productivity and yields.

This project built upon the objective evaluations of bee health from the 2007 Specialty Crop Block Grant
Project 6 (Scientific Evaluation Protocol for Sampling Honey Bees), and Best Management Practices (BMPs)
for honey bees from the 2009 Specialty Crop Block Grant Project 25 (Best Management Practices (BMPs) for
Honey Bees Pollinating California’s Specialty Crops). Honey bee nutrition warranted considerable additional
focus; as a result this project was developed.
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Project Approach

e Briefly summarize activities performed and tasks performed during the grant period. Whenever possible, describe the work
accomplished in both quantitative and qualitative terms. Include the significant results, accomplishments, conclusions and
recommendations. Include favorable or unusual developments.

e  Present the significant contributions and role of project partners in the project.

A focus of this project was the development of forage demonstration plots from Fall 2010 through Spring
2013. Grower and beekeeper cooperators were identified, as well as criteria for evaluating honey bee health
and strength. Seed mixtures were identified, sourced and planted. Three fall plantings were made in 2010,
2011, and 2012 and each evaluated the following spring (2011, 2012, and 2013). Three main seed suppliers
were identified: Kamprath Seeds in Manteca, CA; Allen Clark in Florence, Arizona; and S and S Seeds in
Carpinteria, CA. Kamprath assisted in developing low cost seed mixtures, Clark provided nutritious
mustards, and S and S provided extremely low moisture-requiring plant species. Honey bee forage seed
mixes and offerings included a wildflower mix, a clover/vetch mix and rapini mustard. The main
demonstration sites were Capay Ranch in Glenn County, CA; AgPollen LLC in Waterford, CA; and
Paramount Farming in Lost Hills, CA. These sites represented north, central and southern growing regions
for the fertile Central Valley of CA.

In addition to the three main demonstration sites, meetings were arranged with other private landowners and
public land managers to present the benefits of establishing honey bee forage sites. The Bureau of Land
Management (BLM), the United States Geological Survey (USGS), and three agencies of the United States
Department of Agriculture (USDA)—the Farm Service Agency (FSA), Natural Resources Conservation
Service (NRCS), and the Agricultural Research Service (ARS)—were among the agencies contacted and
visited to discuss honey bee forage. Research was conducted to identify economical and bee-friendly plant
species and mixes. Fifty presentations were given to enlist landowners and managers and to present results at
regional, state and national meetings. Information updates were published in print media (45 different
articles) and on the web (nearly 2,500 hits to the forage tab of the Project Apis m. website).

Goals and Outcomes Achieved

o  Supply the activities that were completed in order to achieve the performance goals and measurable outcomes for the
project.

e If outcome measures were long term, summarize the progress that has been made towards achievement.

e Provide a comparison of actual accomplishments with the goals established for the reporting period.

e Clearly convey completion of achieving outcomes by illustrating baseline data that has been gathered to date and showing
the progress toward achieving set targets.

The project goal was to increase CA acreage dedicated to bee forage. The primary measure of success was
the number of growers and amount of acreage dedicated to bee forage. The project targeted landowners and
land managers with significant acreage (>5,000 acres). At the onset of the project, it was estimated that three
large growers and 2,000 acres were devoted to providing honey bee forage crops, and the target for the project
was to recruit twelve to fifteen significant land owners by June 2013. The target was exceeded, as eighteen
significant landowners were recruited to plant honey bee forage. These landowners included five almond
growers, an additional almond/walnut grower, three almond growers who are also beekeepers, a

118



CALIFORNIA DEPARTMENT OF FOOD & AGRICULTURE

SPECIALTY CROP BLOCK GRANT PROGRAM
FINAL PERFORMANCE REPORT

beekeeper/mandarin producer, a rancher, a land trust with experimental orchards, an Indian reservation, two
crop protection companies that own significant acreage, a food processor who irrigates considerable acreage
with industrial plant effluent, and two CA research institutions that manage significant experimental acreage.
Performance goals were more heavily weighted toward recruiting a number of significant landowners to plant
honey bee forage rather than number of acres. Providing bee food resources requires a paradigm shift in land
management and demonstration by visible early adopters. The project targeted credible early adopters, and
total acreage committed doubled to 4,000 acres.

Data on bee strength with and without forage crops was collected throughout the project term. Though it was
difficult to control all variables, bee brood increased with proper nutrition resources. The project found that
bees in diverse sites had more vitellogenin (a protein indicative of bee health), better immunity and less
mortality than bees in poor forage sites. Additionally data recorded indicated honey bee visitation on
wildflower mixtures. From pre-tests to post-tests, overall measures of bee health improved somewhat. Over-
wintering honey bees losses dropped from 34% to 30%, yet 30% losses are still unsustainable. Varroa,
viruses, poor nutrition because of loss of CRP lands, increases in corn and soybeans (poor nutrition for bees)
and drought have prevented bees across the nation from prospering. A significant outcome of this project was
to engage Dr. Neal Williams from the University of California, Davis. Long-term, Dr. Williams’ lab will
research honey-bee friendly plants, provide web-based geographical adaptability of the plants and provide
data on observations of honey bee visitation.

Development of honey bee forage species exceeded expectations. As a result of this project, the following
were evaluated: California poppy, California blue bells, Baby blue eyes, Five spot, Bicolor lupine, Chinese
houses, Crimson clover, Persian clover, Hykon rose clover, Balansa clover, Lana vetch, Alyssum, Rapini
mustard and black mustard. These plant species were evaluated singly and in combination. Five spot and the
mustards were found to be early bloomers, prior to almond bloom, with frequent honey bee visitations. Prior
to the project, there was little to no information available on honey bee visitation by these plant species and/or
combinations for California.

Outreach and education accomplishments included: 1) regular updates on project progress and findings to the
Project Apis m. and the CA State Beekeepers Association (CSBA) board of directors and in their newsletters,
2) presentations at the American Honey Producers Association, American Beekeeping Federation, Almond
Board of California and CSBA annual meetings, and at numerous regional and bee club meetings (Attachment
01), 3) numerous print media hits (Western Farm Press, Ag Alert, The Grower, Pacific Nut Producer, Blue
Diamond Al/mond Facts, The Modesto Bee, The Sacramento Bee, The Fresno Bee and Western Apicultural
Society), 4) regular updates and information on honey bee forage posted to the Project Apis m. website, and
5) other television, video and radio coverage (including CBS47 Fresno, Project Apis m. You Tube, California
Department of Food and Agriculture’s Planting Seeds blog, and National Public Radio). A white paper on
Brassicas was written (Attachment 02). A brochure entitled “Growers Guide to Planting Honey Bee Forage”
was developed and distributed (Attachment 03). A Forage Field Day was held in April 2013 and timed to
show blooming of the various plantings at the Capay Ranch demonstration site (Attachment 04). Media from
the event is also included (Attachment 05 and 06).
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Beneficiaries

e Provide a description of the groups and other operations that benefited from the completion of this project’s
accomplishments.

e C(learly state the quantitative data that concerns the beneficiaries affected by the project’s accomplishments and/or the
potential economic impact of the project.

The completion of this project has benefitted beekeepers pollinating CA’s 45 specialty crops and particularly
CA’s $6 billion almond industry, plus numerous allied industries. Considering the impact of this project on
the beekeeping industry, beekeepers manage approximately 1.6 million hives that pollinate CA crops and at
30% annual losses nationally, beekeepers have to regenerate conservatively, 500,000 colonies each year at a
value of over $100 million to cover California’s pollination needs. Proper forage and nutrition for honey bees
decreases these losses in addition to decreasing input crops for beekeepers. Concerning the almond industry,
bee colony rentals are 15-17% of a grower’s operating costs, at about $155 per colony in rental fees. A short
supply of honey bees results in higher colony rental costs to the grower, thus negatively affecting operating
expenses and proper pollination necessary to produce desired crop yields. This project has led efforts in
providing better honey bee forage resulting in better nutrition for bees and ultimately better pollination service
to CA’s specialty crops.

Efforts under this project have also served to decrease seed costs and seed mixes for honey bee forage. The
original wildflower mix tested was $320 per acre and not economically feasible for widespread adoption.
Fine-tuning the seed composition and seed mixture resulted in a $100 per acre decrease in seed costs from the
original wildflower mix. All bee-friendly seeds and seed mixes were developed keeping cost in mind.

Lessons Learned

e  Offer insights into the lessons learned by the project staff as a result of completing this project. This section is meant to
illustrate the positive and negative results and conclusions for the project.

e Provide unexpected outcomes or results that were an effect of implementing this project.

e If goals or outcome measures were not achieved, identify and share the lessons learned to help others expedite problem-
solving.

Honey bee forage plantings need to occur between mid-September and early December, depending on the
location, and preferably by October 1st. Planting just prior to the first fall rains is important. In order to
accomplish this timing, outreach to landowners and land managers needs to occur by mid-summer. The
expense of native wildflowers and native wildflower seed mixes will limit their widespread adoption as they
are cost prohibitive on a large scale. Clovers, clover/vetch and mustards were found to be economically
feasible, and long-term, will be important plant species for honey bees. Emergence is highly dependent upon
water supply.

Seven significant benefits to landowners of planting honey bee forage were enumerated under the project: 1)
potential to reduce pollination rental expense, 2) contributions to pollination and yield, 3) soil stabilization
and reduced runoff, 4) nitrogen fixation, 5) addition of organic matter to soils, 6) decreased soil compaction
and increased water penetration, and 7) increased habitat for not only honey bees, but other beneficiaries.

Five major hurdles to planting honey bee forage were identified. These hurdles included: 1) the lack of
natural rainfall in CA to germinate seeds, 2) weed pressure, 3) the costs associated with cultivation, labor and

120




CALIFORNIA DEPARTMENT OF FOOD & AGRICULTURE

SPECIALTY CROP BLOCK GRANT PROGRAM
FINAL PERFORMANCE REPORT

fuel to plant seeds, 4) hesitation by landowners to introduce plants that may require additional control and
management measures, and 5) the inability to recognize appreciable benefits of planting honey bee forage.

Two allied agricultural industries that have been impacted positively, that were not predicted at the onset of
the project, were the crop protection industry and the seed industry. The crop protection industry realizes the
positive value of promoting forage and honey bee health. Over the course of this project that industry has
become much more involved in promoting and providing natural food resources for bees and benefitting from
the positive press. Several companies within the seed industry realize the market potential of providing seeds
for honey bee forage and/or providing soil stabilizer mixes that have pollination potential. Further, as the
market develops and seed supply for bee-beneficial plants increases, seed prices become more affordable.

Additional Information

e Provide additional information available (i.e. publications, websites, photographs) that is not applicable to any of the prior
sections.

Please visit the Forage tab of www.ProjectApism.org. Attachments include examples of education and
outreach material (Attachments 1-6) and AgScience Consulting’s Project Apis mellifera: Field Nutrition
Research Final Report (Attachment 7).
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USDA Project No.: Project Title:

20 What's Growin’ On? 10™ Edition — Focus on Specialty Crops
Grant Recipient: Grant Agreement No.: | Date Submitted:
California Foundation for Agriculture in the SCB10020 December 2013
Classroom
Recipient Contact: Telephone: Email:
Judy Culbertson (916) 561-5625 Judy@LearnAboutAg.org

Project Summary

e Provide a background for the initial purpose of the project, which includes the specific issue, problem, or need that was
addressed by this project.

e  Establish the motivation for this project by presenting the importance and timeliness of the project.

e If the project built on a previously funded SCBGP project, describe how this project complimented and enhanced
previously completed work.

The purpose of this project was to develop a 16-page standards-aligned, activity-based newspaper
supplement to showcase California specialty crops and improve the public’s appreciation of agriculture’s
value to the health and well-being of all Californians. An 8-page Spanish version of the supplement was also
developed. The California Foundation for Agriculture in the Classroom (CFAITC) committed to
disseminating the supplements through online availability, offering free classroom sets to California teachers,
distributing at educator conferences and trainings and inserting into California newspapers. This
comprehensive outreach plan was designed to provide a unified message to Californians on behalf of all
specialty crop farmers.

This project was important and timely. Now, more than ever, students, parents and teachers are interested in
the origin and the story behind the food they eat and the agricultural products they buy. In this era of
increasing budget cuts and diminishing teacher support, educators are eager to receive free, standards-based
resources for the classroom. This project aimed to develop a resource that teachers could easily integrate into
their classroom curriculum. Through the development of educational materials that teach students and the
public about how their agriculture products are grown, CFAITC was able to showcase California specialty
crops and foster a better understanding of agriculture’s role in the economy, nutrition, environmental
stewardship, and pest management.

Project Approach

e  Briefly summarize activities performed and tasks performed during the grant period. Whenever possible, describe the work
accomplished in both quantitative and qualitative terms. Include the significant results, accomplishments, conclusions and
recommendations. Include favorable or unusual developments.

e Present the significant contributions and role of project partners in the project.

The project began in July 2011 by sending invitations to teachers and industry experts to participate in a
development team meeting to develop content for the 10" edition of What’s Growin’ On? (WGO) student
newspaper, and six California educators were selected. In August 2011, the development team meeting was
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held in Monterey, California. The meeting included a half-day industry tour and two days of developing
content for the student newspaper.

The team developed content for the 16-page resource with lessons and activities entitled: Pumpkins and
Squash Treasures of the New World; Pistachios are Nut-astic; Fancy Free Floral-ly; Mmmarvelous Melons,;
Colorful Fruits and Veggies; California Grows; The Garden Center; Have a Berry Special Day; Underground
Edibles; Food Safety is a Team Effort; and Superb Herbs. In September 2011, the curriculum coordinator
further refined the content, aligned the activities to California State Content Standards, and prepared the
documents to be sent to industry experts for review and then to the graphic designer for layout.

Content for the newspaper was reviewed by staff and industry experts for factual accuracy. Industry experts
participating in the review included:
e Bonnie Fernandez Fenaroli, Center for Produce Safety, University of California, Davis
George Perry and Sons
Steve Patricio, West Side Produce
Janice Wills Curtis, California Cut Flower Commission
Jerry Munson, California Cantaloupe Advisory Board
Steven McShane, The Garden Center
Deborah Beall, California Department of Education Nutrition Services Division

Finalized content was then provided to a graphic artist at The Fresno Bee (Fresno, California), who also
produced the artwork for all previous editions of WGO. In February 2012, the content and layout were
finalized and approved for printing and distribution.

The first printing and distribution occurred in March 2012. 30,000 copies were printed and distributed to
teachers and county farm bureaus for use in their classrooms and agricultural education programs. The
demand was so high that a second order was placed later in the month for an additional 30,000 copies.

The Sacramento Bee printed 190,100 copies of the supplement. Of that, 2,400 were used by the Sacramento
Bee’s Media in Education (MIE) program, 1,200 were used by CFAITC at California Agriculture Day, and
186,500 were inserted into The Sacramento Bee newspaper subscriptions and every Sacramento Bee
newspaper printed on March 20, 2012. The circulation that day totaled 213,064. According to Scarborough
Research, the readership on March 20, 2012 totaled 575,273. WGO was then promoted online at
www.LearnAboutAg.org and www.sacbee.com/mie.

CFAITC’s website, www.LearnAboutAg.org provides teachers with a wealth of educational resources that
bring education to life by connecting students to agriculture. K — 12 grade teachers visiting the website will
find an interactive online version of WGO newspaper, which includes interactive games, recipes, and teacher
resources.

In May 2012, the content for WGO was translated into Spanish, and the graphic artist produced an 8-page,
full-color layout for the Spanish version. Also in May 2012, The Fresno Bee included WGO in their MIE
program (73,425 readers) and full-run subscriptions (217,800 readers).
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In June 2012, CFAITC’s curriculum coordinator worked with two educators to develop What’s Growin’ On?
Extra, Extra! Classroom Extensions. This resource is 30-page guide that provides teachers with in-class
activities related to each newspaper topic. A copy of the What’s Growin’ On? Extra, Extra! Classroom
Extensions is included in each class set ordered by teachers, and is available, at no cost, online. By June
2012, requests for the resource continued to be strong and an additional 14,000 were printed to meet the

need. Also in June 2012, a research assistant was hired to assist with evaluation design, data collection and
analysis.

In July 2012, 30,000 copies of the Spanish version were printed and delivered to the CFAITC office and the
Spanish version of the resource was placed online and promoted via CFAITC’s e-newsletter, Cream of the
Crop. A 20-question pre- and post-test student questionnaire was developed by the evaluation team and a 10-
question teacher questionnaire was developed by the evaluation team.

In August 2012, demand for the resource continued and a fourth print order was placed for an additional
30,000 copies. Two teachers participated in a pilot study, and based on teacher feedback, the assessment was
refined to improve the age-appropriateness of the survey and the clarity of questions.

In August 2012, the supplement was inserted into the subscriptions of the following newspapers:
e The Spanish version of What’s Growin’ On? was distributed via the Fresno Bee’s Spanish
newspaper, “Vida in la Valle” (469,000 readers).
What’s Growin’ On? was inserted into the Orange County Register (125,000 readers).
What’s Growin’ On? was inserted into the Humboldt Times-Standard (16,000 readers).
What’s Growin’ On? was inserted into the Redding Record Searchlight (83,820 readers).
What’s Growin’ On? was inserted into the San Francisco Chronicle (82,000 readers).
What’s Growin’ On? was inserted into the Stockton Record (92,680 readers).

What’s Growin’ On? was inserted in the California Farm Bureau Federation’s weekly industry
newspaper, Ag Alert (36,000 readers).

Also in August 2012, 31 teachers were recruited to participate in the project evaluation. Teachers received
evaluation materials and a class set of WGO. In November 2012, data from student surveys were entered into
Survey Monkey for analysis purposes. Data from the pre-intervention survey were compared to data from the
post-intervention survey. Teacher surveys were completed and analyzed using Survey Monkey. Request for
the paper continued, and an additional 30,000 copies were printed. In December 2012, findings from the
evaluation were summarized in a report, What’s Growin’ On? Student Newspaper Evaluation

(Attachment 1).
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Goals and Outcomes Achieved

o  Supply the activities that were completed in order to achieve the performance goals and measurable outcomes for the
project.

e If outcome measures were long term, summarize the progress that has been made towards achievement.

e Provide a comparison of actual accomplishments with the goals established for the reporting period.

e Clearly convey completion of achieving outcomes by illustrating baseline data that has been gathered to date and showing
the progress toward achieving set targets.

The expected measureable outcomes for this project were:

(1) To distribute the resource to more than 1.5 million readers in California;

(2) Make the supplement available online to be accessed by the 207,000 individuals who visit CFAITC’s
Web site each year;

(3) To recruit and evaluate 20 classrooms to determine the impact of the resource on student
understanding, appreciation and perception of California agriculture; and

(4) Students will exhibit an increased knowledge of how to procure and identify California specialty
crops, willingness to consume specialty crops, and their appreciation for the farmers and ranchers
who grow specialty crops. (The 23-page evaluation summary reports indicates that using the resource
in the classroom achieved these goals)

CFAITC printed and distributed 165,000 printed copies of the resource through teacher orders and
distributions at workshops and conferences, 45,000 more than proposed. CFAITC coordinated the insertion
of the resource into the subscriptions of 10 newspapers, 4 more than proposed in the grant.

CFAITC proposed to establish 20 classrooms for field testing and was able to conduct field testing in 27
classooms, including more than 600 students taking pre- and post-tests. CFAITC proposed to use, and used
with success, SurveyMonkey for data collection and analysis, resulting in a 23-page summary report.

Also, CFAITC’s website, www.LearnAboutAg.org made available an interactive online version of WGO
newspaper, which reached the 207,000 individuals who visit CFAITC’s website each year.

Teachers and students from 27 classrooms in 16 different counties participated in a study to measure the
outcomes of the project. The purpose of this study was to examine the impact of articles and activities from
CFAITC’s WGO California Crop Talk — Specialty Crop Edition. Specifically of interest was learning
whether the articles and activities would add to teachers’ and students’ knowledge and appreciation of
specialty crops in California. Pre- and post-test surveys were developed to collect data from students and
online surveys were developed to collect data from teachers.

There were 22 questions on the student survey. The questions were developed from information provided in
the specialty crops edition of WGO. Most of the questions (15/22) were designed to learn about knowledge
gained about specialty crops from the newspaper and after completing the pre-selected activities.

A comparison of the pre- and post-responses to these questions indicates that for every question, with the
exception of one (Q10), there were changes in the expected direction. Student responses indicated an
increase in knowledge about the topic on the post-survey. As evident on the tables, there were noticeably
large differences in the responses for question 9, 16, and 17.
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There were several questions that reflected a positive change in direction (i.e., more knowledgeable about the
topic), but the change was slight, indicating perhaps that students were already somewhat familiar with these
particular topics. This is the case for questions 12, 14, 19, 20, and 21.

There were also three questions included to learn about taste preferences. Questions 6, 11, and 13 asked
students about whether they liked a particular specialty crop food item. As noted on the tables, the responses
in the post-survey indicated that students’ preference for these items increased following the articles and
activities.

The results from the teacher survey indicate that most teachers found the experience of using WGO to be
very rewarding and engaging, and that the specialty crops edition provided them and their students with new
information about specialty crops. They almost unanimously indicated a desire to receive additional editions
and information about these types of activities and lessons.

A complete summary of the evaluation findings, What’s Growin’ On? Student Newspaper Evaluation, is
attached to this performance report (Attacment 1).

Beneficiaries

e Provide a description of the groups and other operations that benefited from the completion of this project’s
accomplishments.

e C(Clearly state the quantitative data that concerns the beneficiaries affected by the project’s accomplishments and/or the
potential economic impact of the project.

Approximately 45,500 specialty crop farms have benefited from this project. By inserting WGO into
California newspapers, the supplement has reached an audience of more than 2 million consumers. This
comprehensive outreach plan reached consumers with a unified message on behalf of all specialty crop
farmers, and educated students about California specialty crops.

This project has also benefited California teachers and students. Teachers across the state have been provided
with free class sets of the WGO newspaper supplement, a Spanish version of the supplement, a related
teacher’s guide, and online resources that will familiarize students with California’s specialty crop industry
while teaching problem-solving and critical thinking skills in all academic disciplines. Approximately
165,000 copies of the resource have reached California students and teachers directly.
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Lessons Learned

e  Offer insights into the lessons learned by the project staff as a result of completing this project. This section is meant to
illustrate the positive and negative results and conclusions for the project.

e Provide unexpected outcomes or results that were an effect of implementing this project.

e If goals or outcome measures were not achieved, identify and share the lessons learned to help others expedite problem-
solving.

WGO was a project that engaged CFAITC staff at all levels. From the executive director and curriculum
coordinator, who identified the goals and vision of the project, to the support staff who shipped thousands of
copies to teachers throughout the state, WGO engaged the organization at every level.

Distributing the resource to the general public via newspaper subscriptions was an excellent way to market
specialty crops and to broaden CFAITC’s network of teachers. During the grant period, demand for WGO, as
well as other CFAITC teacher resources, increased significantly. Many teachers were referred to the
organization via the newspaper insertion of WGO. Prior to the grant period, CFAITC typically printed and
distributed 60,000 copies through teacher orders and additional copies would be inserted into 3 newspapers
for a total readership of 500,000. With the Specialty Crop Block Grant (SCBG), 165,000 print copies were
distributed and 10 newspapers participated in the insertion for a total readership of 2 million.

Additionally, CFAITC learned the value of program evaluation. SCBG funds enabled CFAITC to thoroughly
evaluate the teachers and students exposed to the resource. CFAITC learned that students experienced an
increase in knowledge about specialty crops and an increased preference for specialty crop items.

Additional Information

e Provide additional information available (i.e. publications, websites, photographs) that is not applicable to any of the prior
sections.

None.
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USDA Project No.: Project Title:
22 Contra Costa Community CSA
Grant Recipient: Grant Agreement No: Date Submitted:
Brentwood Agricultural Land Trust SCB10022 December 2013
Recipient Contact: Telephone: Email:
Kathryn Lyddan (925) 818-1511 brentwoodagtrust@sbcglobal.net

Project Summary

e Provide a background for the initial purpose of the project, which includes the specific issue, problem, or need that was
addressed by this project.

o  Establish the motivation for this project by presenting the importance and timeliness of the project.

e If the project built on a previously funded SCBGP project, describe how this project complimented and enhanced
previously completed work.

The San Francisco Bay Area, home to more than seven million people, is surrounded with productive
agricultural activity. While Contra Costa County specialty crop farmers produce an extraordinary volume and
variety of fruits and vegetables, many residents in West Contra Costa County do not have access to fresh,
local food. The “Retail Food Environmental Index” for Richmond, California shows that liquor stores and
fast food restaurants outnumber grocery stores. One out of every four children in Richmond is obese, and
Richmond is ranked among the top ten California communities at risk for obesity and diabetes.

In April 2009, the Richmond Community Foundation (RCF), Brentwood Agricultural Land Trust (BALT) and
Contra Costa County Supervisor John Gioia (collectively, the Partners) joined together to create the
Richmond Farm 2 Table Community Supported Agriculture (CSA). From April 2009 through October 2012,
RCF operated CSA, contracting with a local Richmond nonprofit to source, assemble and deliver the CSA
boxes to six sites in Richmond. The CSA provided fresh, local fruits and vegetables twice a month to between
60-100 Richmond households. About forty-percent of the CSA members were low-income families and
seniors who received boxes at a significantly subsidized rate.

The Partners received the 2010 CDFA Specialty Crop Grant to (i) create a business plan for an economically
sustainable CSA that would generate sufficient profits to continue to provide subsidized boxes, (i1) implement
the business plan by scaling up the CSA to an economically viable size, (ii1) take CSA members on tours of
Contra Costa farms and (iv) work with the East Bay Municipal Utilities District (EBMUD) to develop a farm
on EBMUD’s Pinole watershed property.
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Project Approach

e  Briefly summarize activities performed and tasks performed during the grant period. Whenever possible, describe the work
accomplished in both quantitative and qualitative terms. Include the significant results, accomplishments, conclusions and
recommendations. Include favorable or unusual developments.

e  Present the significant contributions and role of project partners in the project.

Creation of Working Group. In November 2010, the Partners formed a working group to govern the project
and make decisions about the CSA, and hired Kathryn Lyddan to manage the project. BALT and RCF took
primary responsibility to overseeing the business planning process, and RCF operated the CSA.

Development of Business Plan. In December 2010, the Partners hired a contractor to develop a business
plan for a scaled-up CSA. Unfortunately, the contractor team worked on the business plan for six months and
then abandoned the project. Fortunately, the Partners no funds were paid to the contractor so no funds were
lost. The Partners decided to work together to complete the business plan themselves. Kathryn Lyddan was
the primary author. Several business and academic advisors reviewed drafts and provided input to the
business plan, which was completed in September 2011. The business plan contains a competitive analysis,
financial modeling, a discussion of the best method to source, assemble and distribute the CSA boxes, and
recommendations for branding and marketing the CSA.

The business plan concluded that (i) there was a market in the Bay Area for an efficient, competitive
expanded CSA, (ii) Brentwood, Contra Costa and neighboring farmers have the capacity to provide local food
for an expanded CSA, and (iii) the CSA would need to scale up to at least 300 members to generate sufficient
revenue to subsidize boxes for low-income subscribers. The business plan included research regarding
existing Bay Area produce aggregation and distribution methods. The working group worked closely with
specialty crop farmers to find the most efficient method to aggregate product for the CSA. The business plan
concluded that an expanded CSA could increase food access in Richmond, create a new direct market for
Contra Costa farmers, keep food dollars in the local economy, create jobs, and educate urban residents about
cooking, nutrition and local farming.

Implementation of the Business Plan. The business plan directed the Partners to form an advisory
committee to provide oversight of the CSA’s strategic direction, financial performance and social mission.
The Partners would hire an experienced CSA manager to handle the daily CSA operations.

Looking for a CSA Operator. In September 2011, the Partners published the Request for Proposal (RFP) for a
contractor to source and aggregate produce for CSA. The RFP was structured based on the research the
working group conducted of existing aggregation and distribution methods in the East Bay. The RFP was
widely distributed on COMFOOD and other social media outlets, and the Partners followed up directly with
local nonprofit organizations, specialty crop farmers and produce distributors as well. Only one bid was
received and the bid equaled the total CSA revenues leaving no revenue to cover the administration,
accounting, customer service or marketing functions of the CSA. The Partners agreed that the proposal was
not financially viable.

In December 2011, the Partners held a community meeting to seek advice from produce distribution experts
and community members. Based on the input received at the community meeting, the Partners revised the
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RFP to provide that the “CSA Operator” would assume all the responsibilities for the operation of the CSA,
including the sourcing, aggregation, delivery, billing, accounting, daily communication with members and
customer service.

The revised RFP was widely distributed and the only response received was from the same bidder as before.
Again, the bid was too high to create a financially viable CSA. The Partners worked closely with the bidder
over the next couple of months to review costs and expenses of the scaled-up CSA and to create a refined
working budget. Unfortunately, the negotiations based on the revised budget did not result in a financially
viable proposal from the bidder.

In May 2012, an existing for-profit CSA contacted RCF about partnering on the Richmond Farm 2 Table
CSA. This particular CSA delivers over 10,000 CSA boxes a week and expressed an interest in adding a
social mission component to their business. Discussions of creating an “East Bay” CSA box featuring
Brentwood and East Bay farmers to provide its customers with the option of participating in the social mission
of the Contra Costa Community CSA. However, in September 2012, the non-profit CSA notified the Partners
that it had other organizational priorities and withdrew from negotiations.

Building a Customer Base. During the fall of 2011, RCF met with representatives of the Chevron refinery in
Richmond about offering CSA boxes to the several thousand employees in their Richmond facility. Chevron
agreed to promote the CSA to their employees, and estimated that 300-400 employees would participate.
While Chevron remained interested, the Partners have been unable to begin service to the Chevron refinery
because they have not been able to engage a CSA operator.

Operation of the Richmond Farm 2 Table CSA. RCF continued to operate the Richmond Farm 2 Table
CSA through October 2012. RCF continued to contract with the local nonprofit to source, assemble and
deliver the boxes. The CSA continued to operate at a deficit because of the limited scale of the CSA, the
number of deeply subsidized CSA boxes, and the cost of the contract with the local nonprofit. During the
operation of the Farm 2 Table CSA, the local nonprofit sourced as much as the CSA box as seasonally
possible from Contra Costa farms. Some farms expanded their winter production to serve the CSA.

Tours of Contra Costa Farms for CSA Members. On July 23 and October 1, 2011 the Contra Costa County
Resource Conservation District (CCCRCD) held tours that brought CSA members to the Contra Costa farms
in Brentwood and the Alhambra Valley that grow food for the CSA. On June 30, 2012, the CCCRCD held a
farm tour to bring CSA members to the local nonprofit and urban farms in Richmond. While cooking lessons
were provided, the lessons were not provided on a monthly basis as originally planned as efforts were focused
on developing a business plan for the CSA and securing a CSA operator.

Development of a New Farm on East Bay Utilities District Property. During the winter of 2012, EBMUD
conducted soil and water tests on their Pinole Watershed property. The testing confirmed that property would
be a good site for specialty crops production. BALT and EBMUD met with farmers interested in leasing the
land to grow fruits and vegetables for the CSA. In April 2013, a partnership of EBMUD, International Rescue
Community, PUEBLO and EBMUD started the Pinole Incubator Farm Project, providing land and technical
assistance to Lu Mien, Eritrean and Bay Area small-scale farmers who will sell their produce through the Phat
Beets Produce CSA in Oakland.
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Goals and Outcomes Achieved

o  Supply the activities that were completed in order to achieve the performance goals and measurable outcomes for the
project.

e If outcome measures were long term, summarize the progress that has been made towards achievement.

e Provide a comparison of actual accomplishments with the goals established for the reporting period.

e Clearly convey completion of achieving outcomes by illustrating baseline data that has been gathered to date and showing
the progress toward achieving set targets.

While the project was not able to scale the Richmond Farm 2 Table CSA, the Partners created and distributed
a comprehensive business plan (see Attachment A) and a detailed budget for an economically self-sufficient
CSA model that could provide subsidized boxes to low-income families. The Partners engaged local
nonprofits, farmers and produce distributors in exploring different business structures for operating a scaled
up CSA. RCF continued to negotiate with interested parties about operating the CSA and engaging their
10,000 customers with an opportunity to participate in the social mission of the Contra Costa Community
CSA. The Chevron refinery in Richmond continued to be interested in providing their employees an
opportunity to pick up a CSA box at work.

During the grant project, the Richmond Farm 2 Table CSA continued to provide between 60 and 100 CSA
boxes to Richmond residents every other week. Sixty percent of the boxes were deeply subsidized boxes for
low-income families and seniors. Three times during the grant period, CSA members had an opportunity to
visit the local farmers that provided fruits and vegetables to the CSA.

While the Partners did not ultimately end up partnering with EBMUD, the water and soil tests that the
Partners and EBMUD conducted during the project period laid the groundwork for the new Pinole Incubator
Farm Project, providing immigrant farmers with land access and a CSA market through Phat Beets Produce.

Since the end of this project, Richmond Community Foundation contracted with a local Richmond nonprofit,
Urban Tilth, which has been managing the CSA. Non-SCBGP funding was used to build upon this project and
re-launch the CSA in the summer of 2013.

Beneficiaries

e Provide a description of the groups and other operations that benefited from the completion of this project’s
accomplishments.

e C(Clearly state the quantitative data that concerns the beneficiaries affected by the project’s accomplishments and/or the
potential economic impact of the project.

The CSA and the business planning process created new connections between Contra Costa farmers and the
Richmond community.

The soil and water tests conducted by the Partners laid the groundwork for the Pinole Incubator Farm Project,
providing tangible benefits for the immigrant farmers who will farm the land and sell their produce to a

nonprofit committed to increasing food access in Oakland.

In addition, all Richmond residents had an opportunity to participate in the Richmond Farm 2 Table CSA, and
the CSA provided low-income families and seniors CSA boxes twice a month at a deep discount. Richmond
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CSA members and their children visited the CSA farms three times during the grant period, which created a
direct personal connection between the farms and the CSA members.

Lessons Learned

e  Offer insights into the lessons learned by the project staff as a result of completing this project. This section is meant to
illustrate the positive and negative results and conclusions for the project.

e Provide unexpected outcomes or results that were an effect of implementing this project.

e If goals or outcome measures were not achieved, identify and share the lessons learned to help others expedite problem-
solving.

The primary obstacle faced by the Partners was the inability to find a CSA Operator that was interested and
able run the CSA in an economically sustainable manner. For profit farmers and produce distributors were not
interested in participating in a CSA in which there was management oversight by the Partners and the profits
were committed to funding subsidized boxes. Unfortunately, during the grant period, the Partners were not
successful in finding a local nonprofit that was willing and able to operate the CSA. Nonprofit organizations
in Richmond were primarily interested in increasing urban agricultural production in Richmond. Many did not
have the organizational capacity to manage the CSA operations. However, the business plan was completed
and available when the right CSA operator was found.

Additional Information

e Provide additional information available (i.e. publications, websites, photographs) that is not applicable to any of the prior
sections.

None.
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USDA Project No.: Project Title: Data-Driven Targeted Education to Speed Adoption of
23 Sustainable Winegrowing Practices
Grant Recipient: Grant Agreement No: Date Submitted:
California Sustainable Winegrowing Alliance | SCB10023 December 2013
(CSWA)
Recipient Contact: Telephone: Email:
Allison Jordan (415) 356-7535 ajordan@wineinstitute.org

Project Summary

e Provide a background for the initial purpose of the project, which includes the specific issue, problem, or need that was
addressed by this project.

o  Establish the motivation for this project by presenting the importance and timeliness of the project.

e If the project built on a previously funded SCBGP project, describe how this project complimented and enhanced
previously completed work.

The California Sustainable Winegrowing Alliance’s (CSWA’s) Sustainable Winegrowing Program (SWP)
provides education and outreach to California’s winegrape growers and vintners to document and improve the
sustainability of vineyards and wineries and the industry as a whole. The project addressed the need to align
targeted education with sustainability topics objectively determined by analyses of self-assessment data.
Using data collected from winegrowers through the SWP online self-assessment system, CSWA provided
educational workshops and resources designed specifically to address key areas for improvement
opportunities in unique winegrowing regions throughout the state. As a cost-effective and results-oriented
means to spur behavioral change, targeted education events and materials have enhanced CA winegrowers’
competitiveness by helping them design and execute action plans to speed adoption of more sustainable
practices and demonstrate continuous improvement on priority issues. This project is important and timely
due to increasing market and regulatory pressure for winegrapes and wine produced in a sustainable manner,
and has enabled winegrowers to demonstrate adoption of sustainable practices and associated environmental
and social outcomes in the marketplace and with other key stakeholders. The project addressed several
Specialty Crop Block Grant (SCBG) research priorities by transferring latest understandings on resource
issues integration, regulatory challenges, water use efficiency, air and water quality, and climate change
adaptation and mitigation.

This project built on the 2008 SCBG project that CSWA received for Certified California Sustainable
Winegrowing, a 3rd-party certification program launched in January 2010 verifying adherence to a process of
continuous improvement including annual self-assessment, identification of priority areas, and development
and implementation of action plans. The project complemented and enhanced this SCBG project by providing
education that enabled cost-effective action planning and execution in priority areas determined by analyses of
winegrower assessment data (targeted education). Accordingly, certification applicants can more readily meet
certification requirements and benefit from associated market incentives. Beyond those seeking certification,
thousands more California winegrowers gained competitive advantage from the data-driven targeted

education speeding adoption of more sustainable practices which lower costs, improve efficiencies, and
enhance California wine’s positive image in domestic and international markets.
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Project Approach

e  Briefly summarize activities performed and tasks performed during the grant period. Whenever possible, describe the work
accomplished in both quantitative and qualitative terms. Include the significant results, accomplishments, conclusions and
recommendations. Include favorable or unusual developments.

e  Present the significant contributions and role of project partners in the project.

Project Activity #1: Use SWP software to extract and analyze baseline regional and statewide
winegrower assessment data (Completed January 2011). With assistance from SureHarvest and Viewcratft,
CSWA extracted regional reports from the online self-assessment system that compares regional averages to
statewide averages for 227 sustainability practices included in the self-assessment workbook. Regional reports
were created for each major winegrowing region in California including Sonoma County, Napa County,
Mendocino County, Lake County, Central Valley, Sierra Foothills, Central Coast and Southern California.
CSWA, SureHarvest and Viewcraft analyzed the results to determine the strengths for each region and
areas/practices in need of improvement.

Project Activity #2: Interpret results of data analyses and prioritize Code criteria and list associated
key practices for targeted education (Completed May 2011). The regional assessment reports show the
averages in a bar graph format and correlate to the content in the self-assessment workbook. To truly make the
data useful for winery and vineyard regional association representatives, CSWA developed interpretation
reports that provided highlights of the report in written format and identified and prioritized the key practices
to focus on for targeted education events. CSWA developed both an in-depth report and a summarized report
for many of the regions.

Project Activity #3: Develop printed educational materials (Completed June 2013). CSWA identified
areas with opportunities for improvement in the regional and statewide assessment reports to use as content
for educational materials at workshops and meetings and for outreach to winegrowers. CSWA developed five
educational newsletters that highlighted the business and environmental benefits of adopting sustainable
practices, water conservation and efficiency, energy efficiency, efficient nitrogen use, the social equity of
sustainable winegrowing, and use of performance metrics. Each newsletter was sent to over 3,000 growers
and vintners throughout the state, distributed at workshops and events, and posted on the CSWA website. In
addition, CSWA translated self-assessment workbook chapters and educational materials into Spanish to
address the need for Spanish-language educational materials, particularly for vineyard and cellar employees.
CSWA also compiled new educational resources for two new workshops, one focused on biodiversity
conservation and one on environmentally preferable purchasing, which were provided on USB drives to all
grower and vintner workshop attendees. CSWA released the 3" Edition of the California Code of Sustainable
Winegrowing self-assessment workbook in both hard copy and online in January 2013. Additional educational
materials developed include a Small Winery Water Handbook designed to assist small wineries in conserving
water and a handout for growers on the importance of using metrics to improve their resource use. (See
Attachment A for a full list of educational materials and examples and www.sustainablewinegrowing.org to
download a copy of the workbook.)

Project Activity #4: Develop web-based resources (Completed June 2013). In addition to posting all of the
printed educational materials listed above on the CSWA website, CSWA identified several opportunities for
web-based educational resources. CSWA compiled and created a new section on the CSWA website to post
Spanish-language sustainability-focused educational materials (including the translated workbook chapters) to
make the information accessible to more vineyard and winery employees. CSWA also created a new reporting
feature in the online assessment system to help winegrowers easily develop action plans for improvement
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after they completed a self-assessment. Three to four minute educational case study videos were developed as
an easy way to present the benefits of specific conservation and sustainability practices. Video topics
developed include Water Conservation, Biodiversity in the Vineyard, Solid Waste Management, Value of
Self-Assessment, and Value of Performance Metrics (Please see Attachment A for the list of educational
materials and examples. View the videos at: http://www.sustainablewinegrowing.org/CSWA-video.php).
Project Activity #5: Plan targeted education events (Completed June 2013). CSWA planned 43 targeted
education events in the major winegrowing regions in California with the assistance of regional association
partners (funded in full or in part by the this grant). Event topics and expert speakers were identified using the
information from the regional data analysis and through meetings with the regional winery and vineyard
associations to ensure topics covered priority issues for the specific region. All vineyards and wineries in the
surrounding area were invited to the events by CSWA, the local regional associations, Wine Institute and the
California Association of Winegrape Growers.

Project Activity #5: Facilitate targeted education events (Completed June 2013). CSWA held 43 targeted
education events with 1,622 winegrower participants between March 2011 and June 2013 (exceeding the goal
of 20+ events reaching 800 growers). Workshops were held in Bakersfield, Ceres, Fresno, Hopland, Lakeport,
Livermore, Madera, Modesto, Napa, Paso Robles, Plymouth, Ramona, Sanger, Santa Cruz Mountains, Santa
Ynez, Sonoma, Temecula, Ukiah, and Visalia. Workshop topics covered water use efficiency, weed
monitoring and knowledge, carbon sequestration by vineyards, dry farming, energy efficiency,
environmentally preferable purchasing, heat stress prevention, integrated pest management, irrigation
management, nutrition and efficient fertilizer use, performance metrics, soil analysis and amendment
management, sustainable winegrowing communications, and sustainable vineyard and winery certification.
(See Attachment B for a list of workshops and sample agendas.)

Project Activity #7: Measure project progress using SWP software to extract and analyze winegrower
assessment data collected during and after targeted education (Completed June 2013). CSWA collected
self-assessment data from winegrowers throughout the three year project period. Updated regional reports
were extracted in May 2013 from the data in the online self-assessment system that compares the regional
averages to the statewide averages for the 227 sustainability practices included in the self-assessment
workbook before and after the project period.

Through the comparison of data in regional reports before and after targeted education workshops in regions
where many targeted education events were held, CSWA was able to document an improvement in self-
assessment scores in the chapters that relate to the event topics. For instance, assessment scores increased for
8 of the 10 energy efficiency practices and 10 of the 16 soil management practices in Sonoma County. In the
Central Coast, all 16 soil management practices increased in scores, and 10 of the 13 water management
practices improved.

Contributions and role of project partners: While CSWA was responsible for the educational events and
materials, project partners were key to the project’s success. CSWA worked with more than a dozen regional
winery and vineyard associations to identify relevant topics for targeted education events, and to promote
those events to their grower and vintner members. SureHarvest and Viewcraft were instrumental in the
analysis and interpretation of regional and statewide reports. In addition, CSWA has worked with expert
partners from UC Davis, UC Cooperative Extension, USDA Natural Resources Conservation Service,
Resource Conservation Districts, industry experts, among others, to deliver education at the events. Finally
the Sustainable Winegrowing Joint Committee, comprised of growers and vintners, was instrumental to the
third edition of the California Code of Sustainable Winegrowing, as well as nearly 30 external reviewers from
government agencies and academic institutions, among others.
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Goals and Outcomes Achieved

o  Supply the activities that were completed in order to achieve the performance goals and measurable outcomes for the
project.

e If outcome measures were long term, summarize the progress that has been made towards achievement.

e Provide a comparison of actual accomplishments with the goals established for the reporting period.

e Clearly convey completion of achieving outcomes by illustrating baseline data that has been gathered to date and showing
the progress toward achieving set targets.

Objective 1. Use SWP assessment and reporting software to extract and analyze regional and statewide
assessment data. CSWA analyzed and interpreted 12 regional assessment reports and identified key areas in
need of improvement to focus on at targeted education events and in educational materials.

Objective 2. Develop materials and web-based resources to reach and educate 2,000+ growers and
vintners about key sustainable practices relevant to prioritized criteria. CSWA developed over 15
different educational materials and reached more than 3,000 winegrowers (exceeding the goal of reaching
2000+ winegrowers). CSWA also shared the educational materials at industry events and conferences (e.g,
Unified Wine and Grape Symposium, the Sustainable Ag Expo, regional meetings, viticulture fairs, etc.)
reaching additional winegrowers. CSWA tracks website hits to measure interest in both the educational and
certification programs, and during the project period (Oct. 2010-June 2013) there were 45,336 unique visitors
to the website visiting 72,899 times, and 7,333 unique visitors to the certification webpage. CSWA tracked
3,815 unique visitors to the CSWA publications page, 627 unique visitors to the video page visiting 778
times, and 157 unique visitors to the Spanish resources page visiting 192 times.

Objective 3. Plan and conduct 20+ targeted education events attended by at least 800 winegrowers.
CSWA held 43 targeted education events attended by 1,622 winegrower participants between March 2011 and
June 2013 (greatly exceeding the goal of 20+ events reaching 800 growers).

Objective 4. Use SWP assessment and reporting software to analyze, quantify, and report progress in
grower and vintner performance in sustainable winegrowing via Code assessment data collected during
and after the project’s targeted education activities. CSWA collected assessment data throughout the
project period and extracted and analyzed 12 new regional reports. Many of the regions where educational
events took place showed an increase in relevant assessment scores.

Beneficiaries

e Provide a description of the groups and other operations that benefited from the completion of this project’s
accomplishments.

e C(Clearly state the quantitative data that concerns the beneficiaries affected by the project’s accomplishments and/or the
potential economic impact of the project.

As detailed above, CSWA directly reached 1,622 winegrowers through 43 educational events and more well
over 3,000 winegrowers through dissemination of educational materials. CSWA also shared the educational
materials at industry events and conferences reaching an even greater number of winegrowers. CSWA tracks
website hits to measure interest in both the educational and certification programs, and during the project
period there were 45,336 unique visitors to the website visiting 72,899 times, and 7,333 unique visitors to the
certification webpage. CSWA tracked 3,815 unique visitors to the CSWA publications page, 627 unique
visitors to the video page visiting 778 times, and 157 unique visitors to the Spanish resources page visiting
192 times. Since all of the educational materials are publicly available on the CSWA website, many additional
winegrowers, and other specialty crop producers, will benefit from the project results over time.
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Lessons Learned

e Offer insights into the lessons learned by the project staff as a result of completing this project. This section is meant to
illustrate the positive and negative results and conclusions for the project.

e Provide unexpected outcomes or results that were an effect of implementing this project.

e If goals or outcome measures were not achieved, identify and share the lessons learned to help others expedite problem-
solving.

A key lessoned learned by the project is the positive link between targeted education and the improvement
and increased adoption of those practices. While CSWA was able to demonstrate a link between education
and improvement through assessment data, encouraging more winegrowers to complete a new or updated
assessment would be helpful to more clearly see the impact of the educational events over time. One favorable
development for the project was the identification of topics in need of improvement that correlated with other
CSWA projects, which enabled CSWA to leverage additional resources to host workshops that fulfill other
projects’ goals. By leveraging grant funds, CSWA was able to develop additional educational materials that
will have a broad reach in educating and informing California growers and vintners about sustainable
winegrowing practices.

Additional Information

e Provide additional information available (i.e. publications, websites, photographs) that is not applicable to any of the prior
sections.

ATTACHMENTS:
Attachment A: List of Educational Materials and Sample Materials
Attachment B: List of Targeted Education Events and Sample Agendas
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USDA Project No.: Project Title:
24 Scalable Solutions to Reduce Water Use and Salinity in CA Winery and Food
Processing Cleaning Operations
Grant Recipient: Grant Agreement No: Date Submitted:
Wine Institute SCB10024 December 2013
Recipient Contact: Telephone: Email:
Allison Jordan (415) 356-7535 ajordan@wineinstitute.org

Project Summary

e Provide a background for the initial purpose of the project, which includes the specific issue, problem, or need that was
addressed by this project.

o  Establish the motivation for this project by presenting the importance and timeliness of the project.

e If the project built on a previously funded SCBGP project, describe how this project complimented and enhanced
previously completed work.

Salinity build up in the San Joaquin Valley has been identified as one of the most significant issues affecting
water quality in California. Cleaning and sanitation chemicals are a source of salts that, if controlled, would
assist in reducing salinity build-up throughout the state. In winemaking and other food processing operations,
these practices are also among the largest uses of water and are typically some of the largest sources of salts in
process wastewater. They can contribute to as much as 30% of processing energy use for a facility.

The wastewater salinity and disposal issues are raising questions about the future of wine making and food
processing in California because of ever increasing treatment cost, limited wastewater treatment capacity in
some areas, and increased regulatory requirements. According to Sunding et al. (2006), “a one percent
increase in the cost of regulation will cause processors in all these industries to shift production out of region,
ranging from 0.5% to 20% of production shifting out of region.” The wastewater salinity and disposal issues
are becoming major impediments to the growth and expansion of wine making and food processing in
California and will impact the future of these industries if not addressed immediately. Research is urgently
needed to develop technical solutions to reduce discharge of high salinity wastewater from wineries and food
processing plants. The goal of this project was to adapt/develop green physical and/or chemical approaches to
reduce wastewater salinity and fresh water use during cleaning operations in winery and food processing
plants.

This project was built on the 2008 Project (SCB08003) to develop an eco-friendly system/technology for
significantly reducing fresh water use and wastewater discharge containing high salt loads from tomato
processing plants. The project director developed a system/technology that reduces discharge of high salinity
wastewater by more than 80% during tomato peeling. The system/technology will also achieve a similar
reduction in fresh water use. The current project also aimed at reduction of fresh water use and wastewater
salinity during cleaning operations in winery and food processing plants.
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Project Approach

e Briefly summarize activities performed and tasks performed during the grant period. Whenever possible, describe the work
accomplished in both quantitative and qualitative terms. Include the significant results, accomplishments, conclusions and
recommendations. Include favorable or unusual developments.

e  Present the significant contributions and role of project partners in the project.

The research and project activities were guided by a six member steering committee and a six member
technical committee made up of members from E & J Gallo Winery, Wawona Frozen Foods, Inc., Wine
Institute, California League of Food Processors, National Grape and Wine Initiative, Kennedy/Jenks
Consultants and California Polytechnic State University (Cal Poly), San Luis Obispo. The experimental sites
were Gallo Winery (Fresno), Wawona Frozen Foods, Inc. (Clovis), and Cal Poly (San Luis Obispo)

The initial plan was to complete the project in five steps: 1) Survey, evaluate, and adapt green chemicals
and/or processes for cleaning; 2) Work with suppliers to modify green cleaning approaches to meet industry
need and environmental standards; 3) Examine potential reduction of fresh water use and wastewater salinity;
4) Facilitate industry wide adaptation; and 5) Measure industry wide impact. The implementation of the first
step revealed information that changed the project direction. A survey of current winery and food industry
cleaning practices, cleaning chemicals suppliers, and literature on new developments indicated that green
chemicals are not utilized in the industry, chemical manufacturers are not producing green chemicals, and
there were no new developments in this area. A survey of the allied industry (pharmaceuticals and electronics)
revealed that most of the cleaning practices are not amenable for cleaning in wineries and food processing
plants, are too costly, and are inefficient for large scale operations. The survey clearly showed the need for
development of new green approaches.

The first step in the development of new cleaning approaches was to adapt/develop an objective method to
determine clean surfaces. Cal Poly examined five approaches: Grazing Angle FT-IR, Optically Stimulated
Electron Emission (OSEE) Spectroscopy, UV-VIS Reflectance Spectroscopy, and Total Organic Carbon
(TOC) Determination. The project team finally adapted TOC estimation as a method to determine cleaning
efficiency.

The TOC analysis by swabbing uses a polyester swab soaked in 1 N sodium hydroxide to test a surface for
residual carbon left after cleaning. An area of Scm x Scm is thoroughly swabbed using a thermally attached
polyester swab head soaked in 1 N sodium hydroxide. The swab head is then removed from the handle and
dropped into a small flask where it is soaked in 1.0 mL of sodium hydroxide and 3.0 mL of nanopure water
for one hour with stirring. After one hour the solution is neutralized with 1.0 mL 2N hydrogen chloride prior
to injection into the TOC analyzer, which works by combusting all of the present carbon to carbon dioxide
(CO»). The CO;, gas is then delivered by an inert carrier gas to a membrane conductivity detector. The signal
is compared to standards made of potassium biphthalate in nanopure water in the range of 0 to 100 parts per
million (PPM) organic carbon.

Cal Poly examined a number of cleaning technologies: Ice pigging (for pipe cleaning), cleaning with dry ice,
and reduction of cleaning needs with hydrophobic surface were found to be unsuitable for our operations. The
project team finally decided to pursue four green approaches (described below, a-d). The laboratory
experiments were carried out by dipping a custom fabricated rack containing 10” x 10” stainless sheets
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(coupons) in wine tanks for soil deposition, followed by cleaning. Pieces of commercial process lines in food
processing plants with soil deposit were removed at the end of the day and cleaned. Cleaning trials were
carried out by cleaning wine tanks (Gallo Winery) and commercial process lines (Wawona Frozen Foods,
Inc.)

a) Electrolyzed water as a cleaning agent: Electrolyzed water (EW), produced at Cal Poly using two pieces of
equipment loaned by the Amano Corporation of Japan, was studied. They examined the pH stability when
heated, sodium (Na)/potassium (K) concentrations in EW, and the input water quality requirements.

b) Application of ozone infused water: Ozone (O3) infused water was studied at Gallo Winery to remove soil
and stains in wine tanks. Research on application of ozone infused water on food processing surfaces to
reduce soil build-up was studied by continuous application of O3 infused water on commercial process,
followed by an evaluation of soil build-up. This study is continuing at Wawona Frozen Foods, Inc. Cal
Poly is designing a new system for effective application of ozone infused water on open food processing
surfaces.

¢) Development of green chemicals in partnership with Madison Chemicals, Inc.: Madison Chemicals, Inc.
partnered with Cal Poly to develop and test nine chemicals (Green Cleaner MPD, Aqua 9,000, PBC, Liquid
HS, Liquid Clean Ox-Low Na, Liquid Clean Ox NF-Non Foaming, Liquid Clean-Ox Extra, Acid Clean-Ox
V1, Acid Clean-Ox V2 or Vitipure). The partnership will continue in the next phase of this project.

d) Chemical free cleaning with a high pressure water knife: Experimentation with a high pressure water knife,
carried out at Cal Poly included, the effect of spray time (2, 4, 6, and 8 seconds), wand angle (30°, 45° and
60°), and nozzle distance (0.5, 1.0 and 1.5 inches) from cleaning surfaces on cleaning efficiency. Cal Poly
has designed and fabricated systems for pilot-scale cleaning of tank and open surfaces. Testing of these
systems will be carried out in the second phase of this project.

A Cal Poly economist, with input from a consultant, conducted an economic analysis of the impact of
switching to green cleaning processes in the winery and food processing industry based solely on differences
in explicit costs/benefits. The project results were presented to industry groups: California League of Food
Processors, the Central Valley Salinity Coalition (CV Salts), National Grape and Wine Initiative Board of
Directors, and project steering and technical committees.

Goals and Outcomes Achieved

e Supply the activities that were completed in order to achieve the performance goals and measurable outcomes for the
project.

e If outcome measures were long term, summarize the progress that has been made towards achievement.

e Provide a comparison of actual accomplishments with the goals established for the reporting period.

e Clearly convey completion of achieving outcomes by illustrating baseline data that has been gathered to date and showing
the progress toward achieving set targets.

One of the important outcomes of this project is a quantitative method (TOC estimation) for cleaning
validation instead of visual inspection to determine clean surface. This method detects virtually all food and
organic detergent residues, is sensitive down to 0.05 mg organic carbon per sample (or 0.001% by weight of a
4 gram sample). Tests indicated >95% recovery of surface soils on stainless steel. The study on winery and
food processing surfaces indicated carbon percentages of <0.0015% for clean surfaces, ~0.09-0.02% for
unclean surfaces, and ~0.002-0.008% for incompletely cleaned surfaces.

The outcomes achieved are described below:
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a) Electrolyzed water as a cleaning agent: The results clearly showed that electrolyzed water cannot be used
as a cleaning agent. Although the high pH stream proved to be a good cleaning agent, it had significantly
higher levels of K (569 ppm) and Na (416 ppm) content, and showed poor pH stability when heated (~3
hours). The process requires pure water for electrolysis, and is therefore, very expensive. The study on
electrolyzed water has been discontinued.

b) Application of ozone infused water: Ozone (O3) infused water was unable to clean and remove stains in
wine tanks. The loss of O3 during transportation and pumping is a major problem needing O3 generation at
a higher concentration. This may pose safety issues and may react with tank coating material. Applications
of ozone infused water on food processing surfaces reduced soil build-up resulting in a savings of $14,000
(without optimization). The study will continue during the second phase at Wawona Frozen Foods, Inc. to
design a new system for optimal application of ozone infused water on open food processing surfaces.

c) Development of green chemical in partnership with Madison Chemical, Inc.: Based on this study the
company is now producing "Vitipure," a sodium/potassium hydroxide free patented green chemical for
tank cleaning in wineries. Madison Chemical Inc. has been engaged with wineries to carry out commercial
cleaning trials and will continue working with Cal Poly in the next phase of this project.

d) Chemical free cleaning with high pressure water knife: Experimentation at Cal Poly has shown great
promise for cleaning surfaces with a high pressure water knife. Spray angles of 30° and 45° were
statistically better at cleaning than at a 60° angle for nozzle heights of 1.0" and 1.5". At a spraying distance
of 0.5", all three spray angles showed no statistical difference in cleaning ability. The three nozzle heights
were statistically the same in cleaning ability at angles of 30° and 45°. No statistically significant
differences were observed for cleanliness between water knife spray times, however a slight trend was
observed with averages of 0.0019, 0.0017, 0.0015, and 0.0015 % C for 2, 4, 6, and 8 seconds, respectively.
Single pass cleaning has shown better cleaning (0.0019% C) than the current chemical method of cleaning
in commercial wineries (0.0041% C). Cal Poly has designed and fabricated systems for pilot-scale cleaning
of tanks and open surfaces. Testing of these systems will be carried out in the second phase.

The economic analysis of the impact of switching to green cleaning process comparing Sterox K (current
standard chemical for cleaning soiled wine tanks) and Vitipure was carried out based solely on differences in
explicit costs/benefits. The analysis indicated a conservative annual cost savings of $16,200 for a large winery
with accompanying reduction of potassium and sodium by 2.0 and 9.4 metric tons, respectively. The new
green cleaner not only reduces potassium and sodium significantly but is relatively cheaper, especially with
the offset 0.0035 $/gal cost of disposal of waste water. However, a comprehensive economic analysis of the
impact of switching to green cleaner in the winery and food processing industry would necessitate a complete
lifecycle analysis.

Beneficiaries

e Provide a description of the groups and other operations that benefited from the completion of this project’s
accomplishments.

e C(Clearly state the quantitative data that concerns the beneficiaries affected by the project’s accomplishments and/or the
potential economic impact of the project.

California wineries and food processing industry that utilize specialty crops will be the beneficiary of the
project outcomes. The green cleaning process/technology, when fully developed and commercially adapted,
will diminish wastewater salinity, significantly decrease treatment costs, reduce the need for new regulation,
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and improve the profitability and overall economic viability of the wineries and specialty crops industry in
California. For example, Table 1 illustrates cost comparisons of cleaning a 100,000-gallon tank with some of
the green chemicals developed during this study.

1. Cost comparison for cleaning a 100,000-gallon tank

100K Gallon Tank Sterox K | Liquid Clean Ox NF | Acid Clean Ox V1 | Vitipure Water Knife*
Cost of Cleaning ($) 95.09 90.56 101.97 90.87 57.03
Water Usage (gal) 1,100 1,100 1,100 1,100 4,721
K (g/Tank) 442 26.20 - - -
Na (g/Tank) 2,054 90.20 - - -

*This is a rough estimate, the Water Knife system is under development

Lessons Learned

e  Offer insights into the lessons learned by the project staff as a result of completing this project. This section is meant to
illustrate the positive and negative results and conclusions for the project.

e Provide unexpected outcomes or results that were an effect of implementing this project.

e If goals or outcome measures were not achieved, identify and share the lessons learned to help others expedite problem-
solving.

The initial survey came as a surprise as the project team could not find any scalable green chemical or process
for adaptation by the industry. The team was also surprised by the lack of research and development efforts in
this area, and the lack of response for partnership for development of green chemicals. One company,
Madison Chemicals, Inc. decided to partner on the project, and this partnership has led to the development of
the green chemical “Vitipure.” The project team believes that a combination of physical and chemical
approaches will be the final green solution for cleaning. The majority of soil (75-95%) will be removed by the
physical method followed by a chemical cleaning with a green chemical to remove the remaining residual soil
(5-25%).

Additional Information

e Provide additional information available (i.e. publications, websites, photographs) that is not applicable to any of the prior
sections.

Reference: Howitt, R. E., Kaplan, J., Larson, D., MacEwan, D., Azuara, J. M., Horner, G. and Lee, N.S.
2008.The Economic Impacts of Central Valley Salinity. Final Draft, 10-27-08.
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USDA Project No.: Project Title:

25 Extending Knowledge of IPM for Orchard Crops
Grant Recipient: Grant Agreement No.: | Date Submitted:
Department of Pesticide Regulation SCB10025 December 2013
Recipient Contact: Telephone: Email:
Mark Robertson, PhD (916) 324-2451 mrobertson@cdpr.ca.gov

Project Summary

e Provide a background for the initial purpose of the project, which includes the specific issue, problem, or need that was
addressed by this project.

o  Establish the motivation for this project by presenting the importance and timeliness of the project.

e If the project built on a previously funded SCBGP project, describe how this project complimented and enhanced
previously completed work.

Many orchard specialty crop growers have successfully transitioned to using safer, environmentally friendly
pest management practices such as biological control, mating disruption, cultural methods and host plant
resistance. These successes contribute to reducing: a) water pollution in our streams, lakes, and rivers; b)
health risks among farm workers and consumers of fruits and vegetables; and c) volatile organic compounds
(VOC's) in our air. Ideally, these economically and environmentally effective pest management practices
should allow risk-adverse consumers to feel safer about their orchard crop purchases as well as promote
further adoption of integrated pest management (IPM) by conventional growers . However, barriers still
remain, which include:

e Inaccurate perception by public that these practices are high risk

e A lack of familiarity among conventional growers regarding the use and efficacy of many of the

lower risk practices.

To address these barriers, the goal of this project was to collect first-hand accounts of IPM from a wide range
of stakeholders and present these testimonials via a website of informational videos, interviews, surveys and
resources. The website will serve to assist orchard crop growers and consumers to recognize that pests can be
managed economically, while reducing risk to the environment and human health.

Project Approach

e  Briefly summarize activities performed and tasks performed during the grant period. Whenever possible, describe the work
accomplished in both quantitative and qualitative terms. Include the significant results, accomplishments, conclusions and
recommendations. Include favorable or unusual developments.

e Present the significant contributions and role of project partners in the project.

Website Activities and Development:

Videos: The website for this project can be found at http://ucanr.edu/sites/OrchardIPM//. It is housed on the
University of California (UC), Agriculture and Natural Resources server, and managed using Site Builder
3.0, software created by the Communication Services Web/IT team. The IPM information and experiences
contained in the website are relevant to a wide range of specialty orchard crops, including almond, apple,
apricot, cherry, nectarine, peach, pear, pistachio, plum and walnut. The website contains a video library
highlighting an extensive, detailed subject video about a target sensing sprayer, the Smart Sprayer, as well as
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7 interviews with researchers, 10 interviews with educators, 9 interviews with [IPM consultants and growers
(“Users of IPM”), 6 interviews with registrants and innovators of IPM (“Facilitators of IPM”), and 3
interviews with other groups of stakeholders (“Those Benefiting from IPM”). In total, the website contains
36 videos.

Surveys: In addition to the video library, the website contains an orchard IPM survey section. This section
has links to 3 surveys and current results relevant to 4 orchard crops: peach, nectarine, walnut and cherry.
The peach and nectarine were combined into one survey due to similarities in pest management. The purpose
of these surveys was twofold:

e The first goal was to increase the sharing of experiences regarding how well various IPM practices
work on different crops, pests or regions. Using the surveys, growers can anonymously answer
questions on a wide range of IPM practices regarding how effective they feel each practice is. They
can use the numerous text boxes to add their own insights or commentary, which will then be posted
to the website to serve as a type of forum. In addition, results can be viewed to see graphical
summaries of how their answers compare to the responses of other growers. Finally, results and
analyses from past surveys conducted prior to the grant can also be reviewed.

e The second goal of the surveys was to implement a ‘Citizen Science’ project, where growers can
contribute their real time experiences to be used in future decision making and prediction tools that
can assist in anticipating pest problems and recommend effective options. Grower-generated data can
greatly complement data generated through experimental research, as it can better reflect actual field
scale production experiences. Surveys will continue to be offered for each year, and spatial and
temporal analyses of the data will be posted when available.

IPM information: To further increase the sharing of IPM knowledge, the website includes two sections with
links to numerous IPM projects that promote outreach and education; The Pest Management Alliance results
section contains links to grants funded by CDPR since the late 1990s. The final reports of each of these
projects can be downloaded, providing a wealth of information regarding many effective IPM programs for
various orchard crops. In addition, the Pesticide Reduction Success section provides a summary of a stone
fruit project that was successful in implementing use of a target sensing sprayer, pheromone mating
disruption and use of horticultural oil, without organophosphate pesticide, as a dormant season spray.

Economic Information: Finally, an IPM Cost Information section was included to help growers estimate
costs and benefits of [PM practices as compared to conventional pest management. In addition to an
extensive report on the economics surrounding multiple IPM practices prepared for the Central Valley Water
Board by team members in 2010, additional links were Post Card:

included to economic sources for biological control,
hedgerows, pheromone mating disruption, smart
sprayers and financial assistance opportunities.

Outreach:

Postcard: A post card summarizing the website and
surveys was printed and mailed to all orchard crop
growers with valid mailing addresses on file with their
Agricultural Commissioner in May 2013 and again in

144




CALIFORNIA DEPARTMENT OF FOOD & AGRICULTURE

SPECIALTY CROP BLOCK GRANT PROGRAM
FINAL PERFORMANCE REPORT

early June 2013. A QR code was included on the post cards to allow growers easy access to the website.

UC IPM Collaboration: In addition to the postcards, UC IPM included links to the project website via
surveys on their UC IPM online website at the bottom of relevant crop pages in the ‘More Information’
section. Also, UC IPM drafted short blurbs about the survey and video website to forward to Farm and IPM
Advisors via various UC Blogs.

California Department of Pesticide Regulation (CDPR): The CDPR announced the website and surveys
via its official Facebook page and a press release. Videos are continually being added to its website via a
playlist on the CDPR YouTube channel.

Publication: Finally, an announcement of the website and website content was published in the newsletter of
the Association of Natural Biocontrol Producers, Volume 10 Issue 2.

Data Analyses: Website metrics including counts of website, survey, and video visits were gathered. Survey
responses were automatically analyzed and posted to the web in real-time after each survey submission.
Further analyses of survey content and comments will be posted to the web when a sufficient number of
survey responses have been gathered. Economic data were gathered and posted on the website in the [IPM
Cost Information section.

Significant Contributions: Marshall Johnson (UC Riverside) and Andrew Molinar (UC Kearney
Agricultural Station) had lead roles in the creation of the videos, including subject matter, recording and
editing. Walt Bentley (UC Davis) has provided significant technical IPM advice to the project and was the
main narrator in videos. Marshall Johnson plans to complete more videos for the website in the future.
Jeanette Warnert (UC Kearney Agricultural Station) had the lead role in designing the layout of the website
and uploading the various informational components for public viewing. Jeanette plans to continue being the
webmaster for this site after the grant period has ended. Kimberly Steinmann (CDPR) had the lead role in
designing the surveys to serve as an interactive forum for citizen science. Kimberly plans to continue
updating the survey annually after the grant period has ended. In addition, Kimberly Steinmann has had the
lead role in designing and mailing a post card announcement of the website. The entire team has provided
continual feedback and suggestions on all aspects of the website and outreach.

Changes in Project Approach: Thirty four videos were planned—4 subject videos and 30 interview videos.
Due to time limitations that arose after a delay in subcontract negotiations, 5 interview videos were
substituted for three of the subject videos. These 3 subject videos are still in progress and are expected to be
uploaded in the near future. Due to the success of outreach efforts, 35 interviews were completed, 5 more
than the 30 initially proposed for the project. The delay in the videos resulted in a delay in outreach of the
surveys and website as well, since CDPR did not want to direct the public to an unfinished website. The
delay prevented the surveys from being available to the public for a long enough time period to generate
sufficient data for analyses by the end of the grant period. Currently there have been a total of 7 responses;
however, UC IPM has put links to the surveys on their UC IPM Online website on relevant crop pages in the
‘More Information’ section. UC IPM also plans to forward blurbs about the survey and video website to
Farm and IPM Advisors via various UC Blogs. CDPR expects this outreach effort to generate more
responses. Finally, the contracting delay prevented announcement of the website at the planned outreach
events. In place of these events, notifications via post cards were sent to all California orchard growers in two
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successive mailings, with the expectation that the medium of direct mail has reached an even greater
audience than the previously planned outreach events.

Goals and Outcomes Achieved

e Supply the activities that were completed in order to achieve the performance goals and measurable outcomes for the
project.

e If outcome measures were long term, summarize the progress that has been made towards achievement.

e Provide a comparison of actual accomplishments with the goals established for the reporting period.

e C(Clearly convey completion of achieving outcomes by illustrating baseline data that has been gathered to date and showing
the progress toward achieving set targets.

Goal 1: Increase knowledge and use of IPM by pest management professionals and growers of orchard

crops
Videos

. Although time delays required project approach adjustments to video content, the project exceeded

its overall goal of 34 videos with a total of 36 IPM videos uploaded for public viewing. (See table below)

Interviews: Thirty five video-recorded testimonials on the value of IPM in California orchard crops
were completed, 5 more than the 30 interviews expected at the time of contract execution. Those IPM
interviews were produced, edited and uploaded to YouTube for public viewing: 7 Researchers, 10
Educators, 9 Users of IPM (growers and consultants), 6 Facilitators of IPM (registrants and
innovators) and 3 groups falling into the last category, “Those Benefiting from IPM”,
http://ucanr.edu/sites/OrchardIPM/Video_Library 875/ .

Subject Videos: The subject video “On Target: Reducing Pesticide Drift and Runoff Using a Smart
Sprayer” was completed and is on the website for viewing,
http://ucanr.edu/sites/OrchardIPM/Video Library 875/Topics/

Videos expected be completed in the future include: 1) Why practice IPM in orchard crops; 2)
Monitoring for arthropods in orchard crops; 3) Biological control by natural enemies; 4) Conserving
effective natural enemies in orchard systems; 5) How and why mating disruption works; and 6) Use of
cultural controls to suppress orchard pests.

Video views: Number of times each video was viewed as of September 2013

Video Views |Video Views [Video Views |Video Views
Yokoyama |72 Gallagher Horton |63 Zalom 9 Nay 1
Walse 45 Smart Sprayer {192 |Wunderlich|15 Burrow |3
Larsen 56 Abbott 5 Boyd 15 Norton |2
Sparks 33 Hester 7 Weir 3 Marrone (5
Goodell 235 |Thompson 10 Beede 2 Klassen |3
Molinar (47 Pickett 9 Carroll 2 Weddle |6
Krugner |52 Ohmart 8 De Boer |2 Long 2
S. Johnson |74 Fichtner 9 Nydam 1 Batkin |1
Morrow (43 Grafton-Cardwell 8 Stewart 4 Jones 3

Post card announcements: A post card promoting the website and surveys was mailed to 5,425 orchard
crop growers in California in May 2013 and again in early June 2013 for a total of 10,850 cards. This
number represents essentially all orchard crop growers who had a valid mailing address on file with their
Agricultural Commissioner. The post card described the website as a place growers could hear about the
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latest IPM tools and practices that California growers are using to increase profitability and market share,
while remaining sustainable stewards of the land as well as a place where they could share their own
opinions and observations. In addition to the URL and contact information, the post card included a QR code
for easy access to the website. While the time delay prevented presenting at planned outreach events, the post
cards were able to reach a much larger and diverse audience.

Economic Data: The cost of IPM practices relative to conventional practices can be an important
consideration to adoption. Although costs can be highly variable, a number of resources and information was
included where growers can get a general idea of the material and labor costs of various IPM practices. In
addition, Comparative cost estimates between conventional and IPM practices links to a report completed by
team members in 2010, which details cost benefit analyses for multiple best management practices (BMP)
and IPM practices.

Survey data: Peach and nectarine, Walnut and Cherry surveys are available on the website. The questions in
these surveys are specific to the 2012 growing season. Currently, summaries of the responses are available
via links on the website. Thus far, there have been 7 responses (6 for the peach/nectarine survey, 1 for
walnut, 0 for cherry), but an increase in response is expected in the future given UC IPM’s recent assistance
in outreach. Surveys for the 2013 season will be added to the website during winter 2013. In the future, the
hope is to add more orchard crops. Once there is sufficient data or commentary, analyses and comments will
be posted to the website.

Goal 2: Increase consumer confidence in product quality and environmental stewardship in orchard crops
Increasing consumer confidence is a long term goal of this project. The videos offer a diverse assortment of
IPM perspectives through an accessible, enjoyable medium that will hopefully appeal to the general public as
well as growers. The hope is to have raised public awareness of the site through collaborative outreach with
CDPR and UC IPM; two organizations that are valuable resources for the segment of the general public with
high concern about pesticide issues.

Beneficiaries

e Provide a description of the groups and other operations that benefited from the completion of this project’s
accomplishments.

e Clearly state the quantitative data that concerns the beneficiaries affected by the project’s accomplishments and/or the
potential economic impact of the project.

The direct beneficiaries are all California specialty orchard crop growers (approximately 14,000 producers)
who can benefit from learning about new IPM tools and potentially gaining increased market share as the
general public improves their understanding of IPM as a low risk agricultural solution. In addition, the
consumers of specialty orchard crops benefit from increased confidence in the safety of their produce as they
better understand IPM and as IPM increases in adoption.
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Lessons Learned

e Offer insights into the lessons learned by the project staff as a result of completing this project. This section is meant to
illustrate the positive and negative results and conclusions for the project.

e Provide unexpected outcomes or results that were an effect of implementing this project.

e If goals or outcome measures were not achieved, identify and share the lessons learned to help others expedite problem-
solving.

One challenge this project faced was the loss of time due to contracting issues. Because this was the first
grant of its kind awarded to CDPR, and because of staff shortages at CDPR and UC Riverside it took longer
than anticipated to execute the grant agreement. A better understanding of the process will help avoid delays
in executing the grant agreement.

Delays in filming occurred as the project team discovered additional supplies were needed to meet the
expected levels of professionalism desired in the video production. Additionally, initial editing of the first
few videos took longer than expected; however, editing experience was gained through practice and learning.
To avoid these issues, CDPR would recommend more extensive consultation with other experts in video
production be conducted to better understand the aspects of video production.

Busy schedules of interviewees, long travel distances, and complicated set up procedures caused greater
delay than had been expected in regards to completing interview videos. To avoid these challenges, CDPR
found that using a few rooms in different regions that could be used for multiple interviews in a row solved
many problems. Thus, interviewees did not have to drive long distances, the room met professional lighting
and audio standards, and set up/take down time was minimized by having multiple interviews in one day.

Additional Information

e Provide additional information available (i.e. publications, websites, photographs) that is not applicable to any of the prior
sections.

None.
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USDA Project No.: Project Title:
26 Assessing Growers’ Needs to Accelerate Adoption of Beneficial Management
Practices in Specialty Crops
Grant Recipient: Grant Agreement No.: | Date Submitted:
American Farmland Trust (AFT) SCB10026 December 2013
Recipient Contact: Telephone: Email:
Victoria Edwards, CFO/COO (202) 378-1214 vedwards@farmland.org

Project Summary

e Provide a background for the initial purpose of the project, which includes the specific issue, problem, or need that was
addressed by this project.

o  Establish the motivation for this project by presenting the importance and timeliness of the project.

If the project built on a previously funded SCBGP project, describe how this project complimented and enhanced previously

completed work.

Project Purpose: California agriculture supplies more than half of the fruits, vegetables, nuts and other
specialty crops consumed in the United States and a good deal of the nation’s exports of these crops. The
state’s Mediterranean climate, one of only five such growing regions in the world, is ideal for producing these
healthy foods. And California growers have taken advantage of it, along with massive public and private
investments in irrigation water supplies, to increase their annual production of specialty crops to $20 billion
on just 5.4 million acres of farmland (roughly 5 percent of California’s land area).

This success has not come without costs. Among these are the environmental impacts of the California
agriculture, in particular the impacts associated with the use of irrigation water and plant nutrients (fertilizers).
As a result of the depletion of natural stream flows, ground and surface water pollution, and concern about
greenhouse gases, government regulators and consumers are calling for greater accountability on the part of
growers for reducing the environmental impact of agriculture.

A significant number of California growers have risen to the challenge by improving irrigation efficiency —
getting more “crop per drop” — and applying nitrogen fertilizers more carefully and precisely so that less runs
off into streams or finds its way into underground aquifers. But the adoption of such beneficial farm
management practices is not as widespread as it could or should be if California agriculture is to continue to
contribute to national food security while helping to maintain a healthy environment for all Californians.
The purpose of this project is to better understand the factors affecting specialty crop growers' decisions
related to implementing beneficial management practices (BMPs), particularly barriers to their adoption, but
also motivations for adoption and their decision-making process. Many proven BMPs have been developed
and are available to specialty crop growers. However, they have not been adopted as widely as they could or
should be to improve both environmental performance and the economic position of growers. As
environmental regulations become stricter and more purchasers in the supply chain demand higher
environmental standards from growers, it is becoming increasingly important for growers to overcome the
barriers to BMP adoption. Prior research into barriers to BMP adoption has not focused specifically on
specialty crops in California or other regions where they predominate. AFT’s research will benefit from the
findings, but will break new ground by focusing specifically on specialty crops. By disseminating the project
findings to those who provide technical and financial assistance to specialty crop growers, including

149



CALIFORNIA DEPARTMENT OF FOOD & AGRICULTURE

SPECIALTY CROP BLOCK GRANT PROGRAM
FINAL PERFORMANCE REPORT

government agencies, not-for-profit organizations, technical service providers and commodity groups, AFT
will facilitate and encourage the adoption of BMPs by more of these growers. The project findings will also
be used to design new strategies, incentives, technical assistance and risk management tools to expand grower
adoption of BMPs.

Project Approach

e Briefly summarize activities performed and tasks performed during the grant period. Whenever possible, describe the work
accomplished in both quantitative and qualitative terms. Include the significant results, accomplishments, conclusions and
recommendations. Include favorable or unusual developments.

e Present the significant contributions and role of project partners in the project.

Project partners including the California Association of Resource Conservations Districts (CARCD), the
California Farm Bureau Federation (CFBF), Western Growers Association and Sustainable Conservation
were consulted on the design and implementation of the project. The team decided to conduct both a survey to
gather quantitative data and a series of structured focus group discussions to achieve a more in-depth
understanding of growers' behavior. The survey was developed and reviewed by the partners and by
experienced survey developers and conductors and then tested by having 20 growers and 30 crop consultants
take the survey during the November 2010 Fertilizer Research and Education Conference in Fresno,
California. At the same time locations for focus groups were identified by working with CARCD, CFBF, local
Resource Conservation Districts (RCDs), and county offices. Instructions were given to local partners to
recruit 8 to 12 specialty crop grower participants with the goal of representing the diversity of growers in each
area as best as possible, including size, crop mix and approach to farming. Nine focus groups were conducted
from October 2011 through June 2012. Partners including Sustainable Conservation, several RCDs, and
county Farm Bureaus assisted with recording the focus group discussions. It should be noted that all surveys
and focus groups were conducted on a confidential basis to protect growers' identity and allow for open and
honest responses. Survey and focus group information was compiled and analyzed and a draft report was
prepared from July 2012 to January 2013. The draft report was reviewed by participants and finalized in April
2013. The report was posted to the AFT website and directly emailed to more than 450 people. 500 printed
copies were made with more than 300 distributed to date. Outreach efforts were conducted by presenting the
results at meetings including the CARCD annual meeting, the California Roundtable on Agriculture and the
Environment, the California Roundtable on Water and Food Supply, and to the Agricultural Water Quality
Alliance. Individual meetings were held with CFBF leadership, the CARCD Executive Director, the Secretary
of Food and Agriculture, and numerous industry and environmental stakeholders. Since the report was
delayed by one year — primarily by the unavailability of specialty crop growers due to weather-related
changes in their growing operations — there was not time to measure the extent of use of the focus group
information and how effectively it is translating into greater adoption of BMPs. However, an additional
outreach effort that included a workshop on improving grower incentives to support adoption of BMPs was
held on June 25, 2013. A summary of that workshop is included with this final report and is posted to the AFT
website and distributed to the same email list used to distribute the survey and focus group report.

The survey and focus group discussions were, to AFT’s knowledge, the first comprehensive investigation of
the motivations, barriers and processes of adoption of irrigation and nutrient BMPs by specialty crop growers
in California. The survey and the focus group questions are now available for others to use as templates for
further investigations into specialty crop grower behavior.
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The survey was completed by 78 growers and 35 crop consultants and other technical assistance providers. 58
growers participated in the nine focus groups conducted in various regions throughout California.

AFT’s research found that the three most important grower motives for adopting new BMP are reducing
production costs, improving crop yield and/or quality and improving competitiveness. Improving the
environment is also important to them, but as a secondary motivation. To AFT’s surprise, regulatory
requirements and the demands of buyers in the food value chain were cited less frequently as reasons for
adopting BMP.

The three most important barriers to specialty crop grower adoption of BMP were the up-front costs — by a
large margin — followed by risk of diminished crop yields and/or quality and, finally, lack of information
about BMP or the unavailability of technical assistance. Up-front costs appear to be an especially significant
obstacle because AFT’s research also found that the overwhelming majority of growers self-finance
implementation of new BMP rather than seeking funding from commercial banks or government cost-share
programs.

Specialty crop growers recommended that BMP adoption could be accelerated if they had better access to
timely information from trusted sources concerning all aspects of irrigation and nutrient management. They
are interested in the potential impacts of BMP on crop yield and quality, how easily BMP would fit into their
existing operations, what equipment would be needed and at what cost, how much training would be needed
for them and their field workers, what type of outside service might be required to implement BMP, how easy
it would be to scale up BMP across their farming operation and what regulatory implications might be
associated with adopting BMP.

To remain competitive, growers are willing to assume some financial risk associated with BMP adoption. A
common risk management strategy among those who have experimented with new BMP is to apply the
practices on a small scale in collaboration with technical assistance providers; then, once the grower is
comfortable with the new practice and its results, expanding it to whole fields and eventually across their
operation. In general, growers are unfamiliar with, but interested in, strategies that combine technical
assistance with risk reduction through indemnification for potential crop yield and/or quality loss.

As a financial incentive to BMP adoption, growers recommend tax incentives more often than cost-share
programs. They would also like to have the market recognize and reward BMP adoption, for example, through
ecosystem services credits or buyer contract preferences. Finally, growers also recommend greater
collaboration from regulators to reduce reporting requirements while supporting BMP adoption.

A BMP Adoption Support Summit was convened at the USDA-Natural Resource Conservation Service
(NRCS) Office in Davis, California on June 25, 2013 that included 21 participants representing growers,
private technical assistance providers, UC Cooperative Extension, environmental organizations and water
quality regulators. A summary of the proceedings was prepared. Findings included that communications with
growers needs to be tailored and targeted to meet their needs; that having empirical performance data is
essential; that private consultants are key technical assistance providers; that better organized, timely,
accessible and targeted information is needed; and that a diverse suite of financial incentives should be
available.
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The following collaborators provided invaluable support by providing guidance during project design and
implementation; by reviewing the survey and focus group questions; by identifying grower participants, and
providing focus group venues; and by assisting in recording the focus group sessions, and reviewing the draft
report:

California Association of Resource Conservation Districts and participating local Resource Conservation
Districts

Yuba Sutter RCD

Sotoyome RCD

Cachuma RCD

East San Joaquin RCD

Westside RCD

North Kern RCD

California Farm Bureau Federation and participating county Farm Bureaus
Yuba County
Sonoma County
Santa Barbara County
Monterey County
San Joaquin County
Fresno County
Kern County

Western Growers Association

Central Coast Agricultural Water Quality Alliance

California State University Fresno — California Agricultural Technology Institute
Kings River Conservation District

University of California Davis — Agricultural Sustainability Institute

United State Department of Agriculture — Natural Resources Conservation Service
Sustainable Conservation

Goals and Outcomes Achieved

o  Supply the activities that were completed in order to achieve the performance goals and measurable outcomes for the
project.
If outcome measures were long term, summarize the progress that has been made towards achievement.
Provide a comparison of actual accomplishments with the goals established for the reporting period.

e C(Clearly convey completion of achieving outcomes by illustrating baseline data that has been gathered to date and showing
the progress toward achieving set targets.

Nine out of 10 focus groups were conducted. 78 growers completed the survey. 58 growers participated in
focus groups. A report was completed with good quantitative data as well as good qualitative information
providing new and in-depth insight into specialty crop growers' decision-making process when considering
adoption of new BMPs. Extensive report distribution resulted in many discussions with stakeholders
interested in improving grower support for BMP adoption. A Strategic Planning Summit Meeting to improve
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support to growers to facilitate more rapid and extensive BMP adoption was convened and successful in
building momentum for collaboration to improve services to growers.

It took much more time, much more communication, and many more phone calls and emails to get growers to
attend the focus group sessions. Late spring rains in 2011 forced delays to setting up focus group meetings.
Therefore, nine rather than 10 focus group meetings were held and only 58 growers were interviewed. The
delay drastically shortened the time for the report to be studied and used to improve grower support systems
for BMP adoption. Therefore, it was more difficult to assess how extensively the report recommendations
were used. Although all goals were not achieved, based on the response the report received during the three
months since its release, and the strong attendance and commitment obtained from partners at the Strategic
Planning Summit, it is apparent that the project has had a substantial and beneficial impact that will lead to
improved support to specialty crop growers for implementing BMPs.

Beneficiaries

e Provide a description of the groups and other operations that benefited from the completion of this project’s
accomplishments.

e Clearly state the quantitative data that concerns the beneficiaries affected by the project’s accomplishments and/or the
potential economic impact of the project.

By informing the technical and financial support community of growers' ideas and thoughts on how and why
they adopt new BMPs, both the growers and the support partners will benefit by achieving more rapid and
wide-spread adoption of BMPs, resulting in improved water, air and soil quality. Additional grower benefits
are reduced costs and improved compliance with environmental regulations. The information compiled from
the focus group sessions and provided in the project report is an effective means of conveying grower
recommendations to the support community.

There are about 50 thousand growers who produce specialty crops on 5.4 million acres of California farmland.
With an improved support system, long-term growers will benefit from adopting new BMPs in at least three
ways: first, a potential market advantage with purchasers in the supply chain who are demanding improved
environmental performance from specialty crop growers; second, improved regulatory compliance and a
corresponding reduction in potential liability for violating environmental laws; and third, potential reductions
in input costs, e.g., fertilizer, water, etc., contributing to growers' bottom line.

The general public will also benefit from the improvement in environmental performance resulting from
expanded adoption of BMPs by growers. Specifically, expanded BMP adoption should result in better water
and air quality, improved wildlife habitat and populations and more efficient use of energy and water
resources.

153



CALIFORNIA DEPARTMENT OF FOOD & AGRICULTURE

SPECIALTY CROP BLOCK GRANT PROGRAM
FINAL PERFORMANCE REPORT

Lessons Learned

Offer insights into the lessons learned by the project staff as a result of completing this project. This section is meant to
illustrate the positive and negative results and conclusions for the project.

Provide unexpected outcomes or results that were an effect of implementing this project.

If goals or outcome measures were not achieved, identify and share the lessons learned to help others expedite problem-
solving.

The lessons learned from analyzing the grower surveys and listening to them carefully during the focus
groups are many.

It is very difficult to get growers to a meeting and away from their farming operation, even in the
winter time and with assistance from the local agricultural community leaders.

Growers want empirical information, hard data to make informed decisions. They do not trust
indirectly generated data such as those generated by environmental or economic models.

Growers are as varied as the general population and therefore need targeted communication and
education strategies tailored to their farming operation and their approach to farming. This is probably
the most important finding of AFT’s work.

While growers are primarily motivated by increasing crop yield and reducing costs, improving the
environment is also important to them. To AFT’s surprise, regulatory requirements and the demands
of buyers in the food value chain were cited less frequently as reasons for adopting BMP.

The overwhelming majority of growers self-finance implementation of new BMP rather than seeking
funding from commercial banks or government cost-share programs. Therefore, while AFT failed to
suggest tax credits as economic incentives for BMP adoption, growers were quick to suggest it.
Specialty crop growers want better access to timely information from trusted sources that is targeted to
their needs. While some were hesitant to share information with peers, most wanted expanded
opportunities to share information and collaborate with other growers.

Growers value technical assistance and use small-plot trials to gain knowledge and then, if
comfortable, scale it up gradually. AFT was surprised to learn that a significant number of growers
(approximately 30%) were not familiar with USDA-NRCS or RCDs and the technical assistance they
provide.

Growers would also like to have the market recognize and reward BMP adoption, for example,
through ecosystem services credits or buyer contract preferences.

Growers recommend greater collaboration from regulators to reduce reporting requirements while
supporting BMP adoption.

Additional Information

Provide additional information available (i.e. publications, websites, photographs) that is not applicable to any of the prior
sections.

Attachment: "Encouraging California Specialty Crop Growers to Adopt Beneficial Management Practices for
Efficient Irrigation and Nutrient Management - Lessons from a Producer Survey and Focus Groups"
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USDA Project No.: Project Title:
27 Correcting Misconceptions About Pesticide Residues
Grant Recipient: Grant Agreement No.: | Date Submitted:
Alliance for Food and Farming SCB10027 December 2013
Recipient Contact: Telephone: Email:
Marilyn Dolan (831) 786-1666 mdolan@foodandfarming.info

Project Summary

e Provide a background for the initial purpose of the project, which includes the specific issue, problem, or need that was
addressed by this project.

e  Establish the motivation for this project by presenting the importance and timeliness of the project.

e Ifthe project built on a previously funded SCBGP project, describe how this project complimented and enhanced
previously completed work.

The project objective was to correct the misconception that some fresh produce items contain excessive
amounts of pesticide residues. Claims about unsafe levels of pesticides have been widely reported in
the media for many years, but have largely gone uncontested. Continued media coverage of this
misleading information is damaging to producers of California specialty crops and may also have a
negative impact on public health. Utilizing sound science backed by a team of nutrition and
toxicological experts, the Alliance for Food and Farming (AFF) set out to provide the media, the public
and various target audiences with information about the safety of fresh fruits and vegetables. The goal
was to generate more balanced media reporting and change public perception about the safety of
produce when it comes to pesticide residues.

Media reports are simple and easy for consumers to understand. In the past, media did not present an
alternative view. The result worked to create concern among consumers about the safety of fruits and
vegetables. Nutritionists and dieticians have begun to see a trend for people to reduce their
consumption of fruits and vegetables because they cannot afford an organic alternative. The high level
of concern among consumers about pesticide residues, coupled with the emerging trend of reduced fruit
and vegetable consumption was becoming increasingly concerning for California producers of specialty
Crops.

The project’s objective was to provide the media and other communicators with fact-based science on
the topic of pesticide residues and encourage them to insert more balance in their reporting on this
issue. The ultimate messaging of this campaign was to encourage increased consumption of healthy
fruits and vegetables by assuring consumers that both conventionally and organically grown fruits and
vegetables are safe and nutritious.
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Project Approach

e  Briefly summarize activities performed and tasks performed during the grant period. Whenever possible, describe the work
accomplished in both quantitative and qualitative terms. Include the significant results, accomplishments, conclusions and
recommendations. Include favorable or unusual developments.

e  Present the significant contributions and role of project partners in the project.

All activities associated with the Specialty Crop Block Grant Program (SCBGP) project were designed
to provide science-based information to media, consumers and other audiences to ease common fears
about pesticide residues. The primary vehicle used to house and disseminate this information was a
website www.safefruitsandveggies.com. Throughout the grant period, information was continually
added to this website to provide science-based information in an easy-to-use format. One of the most
important tools created as part of the grant program’s activities is the Pesticide Residue Calculator, an
interactive means of illustrating just how small pesticide residues really are when they are found on
fruits and vegetables sold in the United States. Web analytics continue to show this Pesticide Residue
Calculator is the most popular and most-often visited section of the website with 61 percent of the total
visits directed to this feature. Other tools added to the website during the grant period include: a
database of research projects; a series of videos featuring farmers and other experts who answer
common questions about produce safety and farming; a news video depicting children faced with the
very large amounts of fruits and vegetables described in the Pesticide Residue Calculator that could be
eaten without any impact from pesticide residues that may be present; and a regular blog featuring news
and information about the nutrition and safety of produce.

The SCBGP funding was also able, in part, to fund research providing information on the topic of
pesticides. Research reports developed included: a peer-reviewed, published paper on the benefits of
eating fruits and vegetables in reducing cancer; an analysis of long-term pesticide use trends in
California; and a report called “Scared Fat,” in which a panel of experts review consumer research
examining attitudes and fears concerning the safety of eating fruits and vegetables that results from
media coverage about pesticide residues.

Throughout the grant period, AFF project managers utilized research reports and web-based tools to
respond to media reports on pesticide residues and to proactively provide the media with news and
information on this topic. Over the course of the grant, over 30 press releases were written and
distributed to encourage media to carry balanced reporting and bring consumers useful information on
the topic of pesticide residues. Countless interviews were also conducted with reporters and opinion
pieces were developed and published.

In addition to news and written releases, the AFF and its experts met face-to-face with media reporters
to talk about the issue of produce safety and pesticides. Visits were conducted with media reporters in
the major markets of Los Angeles, Chicago and Washington DC and a series of meetings was held with
media in New York. In every instance reporters expressed appreciation for the information and the
AFF became a regular source of information for many of these reporters in their coverage of pesticide
residues.
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Throughout the grant period AFF staff conducted daily monitoring of media stories looking for trends
in the kind of information carried in the reports on pesticide residues and looking for evidence of more
balance. Final results of this media monitoring is included in the next section.

In addition to media, grant activities also extended to registered dieticians and nutritionists.
Presentations were made by AFF staff and experts at the following conferences: American Dietetic
Association Nutrition News Forecast Conference, April 2011; Food Marketing Institute Consumer
Affairs/Communications Conference, October 2011, American Dietetic Association Michigan Chapter
Conference, April 2012; Society for Nutrition Education & Behavior Conference, July 2012; and the
Produce for Better Health Foundation Supermarket Dieticians Summit, October 2012. Three webinar
sessions were also held for registered dieticians. These activities allowed the AFF information to reach
hundreds of health experts and their clientele with science-based information on produce safety.

AFF began a program to utilize data that analyzes and monitors Internet conversations concerning
pesticide residues on fruits and vegetables. This information was then used to develop an effort to insert
key campaign messaging into social media channels. These activities provide a thorough analysis of
social media channels and resulted in a content strategy that will be used to expand social media reach
in the future as the AFF continues in its efforts to become a resource for information on produce safety.

Scientific experts were invaluable resources for providing independent, science-based facts to target
audiences, making presentations and serving as spokespeople on behalf of the campaign.

Goals and Outcomes Achieved

o  Supply the activities that were completed in order to achieve the performance goals and measurable outcomes for the
project.

e If outcome measures were long term, summarize the progress that has been made towards achievement.

e Provide a comparison of actual accomplishments with the goals established for the reporting period.

e C(Clearly convey completion of achieving outcomes by illustrating baseline data that has been gathered to date and showing
the progress toward achieving set targets.

The stated long-term goal of this project is to correct misconceptions about pesticide residues. While
not fully realized, this goal will be achieved by providing consumers with better access to science-
based information on this topic to help them make informed purchase decisions. Key to achieving this
long-term goal is increasing traffic to the Safe Fruit and Veggies website and social media properties.
Analytical and monitoring tools give the ability to gather and monitor ongoing conversations occurring
in social media channels via the Internet. Since the Internet is now where most consumers conduct their
own research on purchasing decisions, it is an ideal place to learn how and where consumers are
seeking information about fruits and vegetables and food safety. Data indicates that since the creation
of the Safe Fruits and Veggies website, more consumers are being exposed to the campaign’s
messages. Analysis indicates that since the launch of the Safe Fruits and Veggies website in July 2010,
over 45,000 people have visited the site. In addition to the website, AFF created a Facebook page and
Twitter account in an effort to reach an even wider audience and attract more users to the website. The
Twitter account has 227 followers and the “social authority” -- a measurement used to gauge relevance
of the information provided — of this account has grown from a 1 to a 15 in a very short time. The
estimated reach and exposure of the Twitter followers is estimated at over 250,000. The Facebook
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account, which has been in place for several months, now has 371 “likes” and has grown 6 percent in
just the past month. The estimated reach of this platform is also much larger as the friends of the fans
total more than 137,000 users. The AFF will continue to leverage these social properties to grow its
audience and reach. The Data Feed will enable the collection of data for the a six-month period.

The short term goal of the project was to convince the media to include key campaign messages in
coverage of the pesticide residue issue so that consumers are presented with an alternative perspective
in media stories. Specifically, the goal was to increase the number of stories which carried an
alternative view and/or utilized Safe Fruits and Veggies campaign messaging. Progress toward this goal
was measured through monitoring and analysis of media reports and Internet conversations. The AFF
conducts daily monitoring of media reports on food safety issues. As part of this process, the AFF has
quantified the number of times campaign messages have appeared in media reports over the course of
the grant period to help determine if the campaign is having an impact on media coverage as compared
to pre-campaign coverage using past AFF media monitoring findings as a benchmark.

The progress toward achieving this short-term goal has greatly exceeded expectations. Throughout the
course of the grant period, the AFF’s media monitoring has shown marked increases in the number of
times positive campaign messages and balance has been included in media stories. Media monitoring
for the year prior to the grant, which serves as a baseline, recorded 160 stories with none providing an
alternative, balanced message. Media monitoring conducted throughout the grant period indicates that
when the Safe Fruits and Veggies campaign was launched in July 2010, an increase was immediately
seen in articles containing alternative messaging. The number of articles and percent of those carrying
messaging fluctuated throughout the grant period, but ran between 20 and 50 percent in terms of those
providing balance or utilizing Safe Fruits and Veggies campaign messaging. In looking at media
monitoring for the entire grant period, the overall percentage of stories carrying balanced information
ended up at 30 percent.

The grant has allowed AFF to provide accurate and credible information to reporters covering this topic
in a way they had not seen before and the campaign has provided greater access to alternative
messaging via social channels. Thus, the short term goal of increasing scientific-based media
information was achieved with this project.

Beneficiaries

e Provide a description of the groups and other operations that benefited from the completion of this project’s
accomplishments.

e C(Clearly state the quantitative data that concerns the beneficiaries affected by the project’s accomplishments and/or the
potential economic impact of the project.

It is a definite benefit for the California specialty crop industry to reduce the amount of negative news
reports involving the healthy, safe and nutritious fruits and vegetables they produce. Consumers are
also beneficiaries of this project.

The bottom-line message of the Safe Fruits and Veggies campaign is to eat more fruits and vegetables —
whether conventional or organic. Government regulation and testing indicate that both are very safe.
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This is a message that is beneficial to fruit and vegetable farmers of all sizes and to consumers from a
health perspective.

Lessons Learned

e  Offer insights into the lessons learned by the project staff as a result of completing this project. This section is meant to
illustrate the positive and negative results and conclusions for the project.

e Provide unexpected outcomes or results that were an effect of implementing this project.

e If goals or outcome measures were not achieved, identify and share the lessons learned to help others expedite problem-
solving.

The most unexpected outcome of this campaign was how quickly the short term goals of this project
were achieved. Another lesson learned was the need to provide scientific information to consumers in a
way that is simple and easy to understand. At the beginning of this project AFF was convinced that its
messages were complex and confusing. As the campaign developed, the messages become
increasingly simple. In the end, project staff landed on simple messages: encourage people to eat more
fruits and vegetables; read the actual government reports on the safety of produce; seek more
information about both conventional and organic options; and that both have been shown to be safe.
AFF will continue providing information about the safety of the foods consumers eat in the future, past
this grant period.

Additional Information

e Provide additional information available (i.e. publications, websites, photographs) that is not applicable to any of the prior
sections.

See Attachments
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USDA Project No.: Project Title:
28 California Almond Sustainability Program: Integrating Resource Issues with
BMP Implementation
Grant Recipient: Grant Agreement No.: | Date Submitted:
SureHarvest SCB10028 December 2013
Recipient Contact: Telephone: Email:
Clifford P. Ohmart (530) 601-0740 cohmart@sureharvest.com

Project Summary

e Provide a background for the initial purpose of the project, which includes the specific issue, problem, or need that was
addressed by this project.
o  Establish the motivation for this project by presenting the importance and timeliness of the project.

e If the project built on a previously funded SCBGP project, describe how this project complimented and enhanced
previously completed work.

Almonds have been a financial success story for California agriculture over the past decade, and have
an annual farm gate value exceeding $1 billion. Nevertheless, challenges have occurred and continue.
These include an increase in farm input costs and the associated need to improve operational
efficiencies, concerns about impacts of farming practices on natural resources, additional regulations,
more inquiries from almond buyers and retailers about sustainable production practices, and questions
about food safety and quality. Realizing these and other challenges and consistent with their “crop of
choice, nut of choice” strategy, the Almond Board of California (ABC) worked with SureHarvest to
launch the California Almond Sustainability Program (CASP) in 2009. CASP includes the interrelated
components of grower and handler self-assessment of practices and metrics, the reporting and
interpretation of results, and the application of results for strategic communications, targeted education,
and continuous improvement. Funds from a previous SCBGP grant (2009 Project 12) were used to
initiate these interrelated components for the first two self-assessment modules, Irrigation Management
and Nutrient Management. Modules for Air Quality and Energy Efficiency subsequently were
developed using ABC funds. This project complemented and enhanced previous work by: 1) expanding
CASP’s scope to include self-assessment content for pest management, ecosystem management, water
quality, and soil quality; and 2) increasing CASP participation and providing pest management targeted
education via a partnership with the Community Alliance with Family Farmers (CAFF). The execution
of this project has helped characterize and progress the sustainability of almond production, and
enhance the reputation of ABC and the California Almond Industry as leaders in environmental
stewardship and sustainable agriculture.
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Project Approach

recommendations. Include favorable or unusual developments.
e  Present the significant contributions and role of project partners in the project.

e  Briefly summarize activities performed and tasks performed during the grant period. Whenever possible, describe the work
accomplished in both quantitative and qualitative terms. Include the significant results, accomplishments, conclusions and

A series of project tasks involved the development of self-assessment content for pest management,
ecosystem management, water quality, and soil quality. This was achieved by drafting content,
assembling two stakeholder committees (almond growers, handlers, ABC staff, UC research and
extension personnel, pest control advisors (PCAs), representatives from regulatory and other
government agencies, and other experts), holding two face-to-face meetings and one webinar to review
and agree on content, and editing and incorporating changes. Other tasks were to partner with CAFF to
co-host six workshops for 300 growers and PCAs to collect pest management self-assessment data and
present complementary educational information. A related task was to analyze pest management data
collected during and after workshops to determine the adoption of Best Management Practices (BMPs)
and educational needs (targeted education).

Much effort was devoted to the capture and analysis of pest management self-assessment information
to ascertain BMP adoption by California almond growers and targeted education opportunities to
expedite improvement. Accordingly, a comprehensive Pest Management module was drafted,
reviewed, edited, piloted, and then finalized and printed in 4Q 2011. Growers used the module to assess
their pest management practices, which included assessments at 6 CAFF co-sponsored workshops
funded by the project. Two CAFF workshops each were held during 4Q 2011 (Yuba City, CA and
Woodland, CA), 1Q 2012 (Turlock, CA and Arbuckle, CA), and 1Q 2013 (Bakersfield, CA and
Visalia, CA). The workshops were attended by 53 almond growers and PCAs. Feedback from surveys
distributed at each workshop indicated that participants generally were satisfied with workshops and
acknowledged the importance and benefits of self-assessment activities for individual operations and
the greater industry. CAFF workshops alone did not achieve the project goal of 300 new CASP
participants. But when combined with results from other CASP activities, 1,051 unique growers and
PCAs had participated and 685 assessments had been submitted (226 for the Pest Management module
which exceeded the goal of 100) by the end of the project. Of these 1,051 unique participants, 966
were newly added during the course of the project.

Consistent with project tasks for the analysis of assessment data and application of results, statistical
analyses of cumulative pest management data have been and continue to be used to provide snapshots
of BMP adoption by the California almond industry and to identify educational needs. Although not
funded by the project, the development and 2Q 2012 launch of the online assessment and reporting
system (includes the Pest Management module for which one hour per year per PCA/applicator of
online continuing education was obtained), has been instrumental in accomplishing project tasks for
increasing CASP participation and the submission of assessments, and for calculating BMP adoption
rates and identifying educational priorities. Using confidential User Names and Passwords, growers and
handlers access the online system at https://www.sustainablealmondgrowing.org/. Additional detail
about the online system and CASP is available on the ABC and CAFF websites, including a down
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loadable copy of the pest management module:
http://www.almondboard.com/growers/sustainability/Pages/Default.aspx and
http://caff.org/programs/bio-ag/almonds/.

Results from project-funded 4Q 2012 analyses of cumulative pest management assessment information
(included assessments completed at the first 4 CAFF workshops) supported the selection of content for
presentations included in the final 2 CAFF workshops. Presentations included: 1) maintaining and
operating pesticide spray equipment to maximize on-target deposition, 2) judicious, environmentally
friendly weed management, and 3) relevant technical guidance and cost-share funding by the USDA
Natural Resources Conservation Service. Results of analyses also were detailed in 6 posters (including
a Pest Management poster) at the 2012 ABC Annual Conference, and via 7 trade articles and ABC
newsletters. Because most growers participating in CAFF workshops did not reassess their practices
before project completion, analyses to document progress in BMP adoption by growers attending
CAFF workshops could not be done. Analysis of all assessment data, however, is underway to quantify
statistically significant baseline results for 4Q 2013 publication in the first California Almond
Sustainability Report. Albeit after project completion, continual progress in the adoption of pest and
other BMPs will be determined and tracked in future years.

Except for professionally printing finished modules, most project tasks associated with the production
of self-assessment content for ecosystem management, water quality, and soil quality were achieved.
Significant effort resulted in the drafting, reviewing, and refining of an Ecosystem Management
module and additional water and soil quality BMPs. Because many practices relevant to water and soil
quality exist in current modules, ABC leadership decided to minimize duplication and not produce new
modules for water and soil quality, but instead integrate additional complementary practices into
revised and retitled Nutrient Management and revised Pest Management modules for printing and being
available online in January 2014. By doing this and configuring the online system to generate grower-
specific and industry-wide cross-module reports, the full complement of pertinent practices for water
and soil quality will be conveyed and assessed, and adoption rates measured. ABC and partners are
committed to the evolution and long-term success of CASP, which includes measurements of progress
in BMP adoption and the printing of the new Ecosystem Management module and revised and retitled
Nutrient Management and revised Pest Management modules not completed during the project.

Key project partners were ABC and CAFF. ABC leadership and staff provided invaluable contributions
via matching funds for developing and reviewing self-assessment content, helping arrange and facilitate
workshops, and assisting with the evaluation and dissemination of results. CAFF assisted with
workshop logistics, recruitment, facilitation, and evaluation. Other partners included the two
stakeholder committees (growers, handlers, ABC staff, UC personnel, pest control advisors (PCAs),
representatives from regulatory and other government agencies, and other experts) who reviewed draft
versions of self-assessment content.
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Goals and Outcomes Achieved

o  Supply the activities that were completed in order to achieve the performance goals and measurable outcomes for the
project.

e If outcome measures were long term, summarize the progress that has been made towards achievement.

e Provide a comparison of actual accomplishments with the goals established for the reporting period.

e Clearly convey completion of achieving outcomes by illustrating baseline data that has been gathered to date and showing
the progress toward achieving set targets.

Project goals were: 1) develop and print a Pest Management module; 2) work with CAFF to conduct
six events for 300 almond growers and PCAs to secure 100 pest management assessments, provide
targeted education, secure feedback from surveys, and measure progress in the adoption of pest
management BMPs by participants; 3) develop and print an Ecosystem Management module; and

4) develop and print Water Quality and Soil Quality modules. The comprehensive Pest Management
module was drafted, reviewed, revised, and then printed in 4Q 2011. Although attended by only 53
growers and PCAs, the six CAFF co-sponsored workshops involving pest management assessments,
targeted education, and surveys were achieved. The cumulative number of pest management
assessments collected by all CASP activities during the project timeframe was 226 (exceeding the goal
of 100). Moreover, efforts have contributed significantly to the CASP participant total of 1,051 unique
growers and PCA participants at project termination. Each CAFF workshop included targeted
education and participant surveys per project goals. Progress in the adoption of pest management BMPs
by CAFF workshop participants could not be measured because of few repeat participants. Data
collected, however, is supporting the ongoing analysis and generation of results for statewide baseline
adoption rates to be published in the 4Q 2013 California Almond Sustainability Report. Progress
against these baselines will be quantified with future efforts. Except for adding several educational
sidebars and printing, project goals for the development of assessment content for ecosystem
management and water and soil quality have been done and will result in professionally printed
Ecosystem Management and revised Nutrient Management and Pest Management modules and will be
available on the CASP program website listed above after January 1, 2014.

Beneficiaries

e Provide a description of the groups and other operations that benefited from the completion of this project’s
accomplishments.

e C(Clearly state the quantitative data that concerns the beneficiaries affected by the project’s accomplishments and/or the
potential economic impact of the project.

Key beneficiaries include individual almond growers and handlers, the California Almond Industry,
and ABC. Through the process of developing and applying the Pest Management module and being
exposed to associated targeted education, growers were and will continue to be able to systematically
review their operations to improve efficiencies, increase profits, and enhance environmental protection.
The California Almond Industry and ABC have and will continue to benefit by being able to share
definitive information about CASP and grower adoption of BMPs with commercial, regulatory, public
policy, and consumer stakeholders. Having and sharing this information is crucial to ABC’s “crop of
choice, nut of choice” strategy and has important economic implications. Moreover, ABC has benefited
by demonstrating and reinforcing their commitment to innovation and delivering value to growers and
handlers. The people and environment across California have and will continue to benefit from the
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improvements in natural resource conservation generated from project achievements and the continued
execution of CASP activities.

Lessons Learned

e  Offer insights into the lessons learned by the project staff as a result of completing this project. This section is meant to
illustrate the positive and negative results and conclusions for the project.

e Provide unexpected outcomes or results that were an effect of implementing this project.

e If goals or outcome measures were not achieved, identify and share the lessons learned to help others expedite problem-
solving.

A key lesson learned/reinforced is the difficulty and rewards in developing and executing agricultural
sustainability programs. Organizations and their constituent growers and processors can be reluctant to
invest effort in self-assessment and related activities because of misunderstandings and/or lack of
clarity about program intent and value. Growers typically require hands-on experience to appreciate the
value of sustainability programs. The delay in securing adequate participation and pest management
assessments during this project confirmed these challenges and understandings. After experiencing
workshops, nearly all participants enhanced their appreciation of CASP and its benefits. Another lesson
learned/reinforced is the importance of having an online system to enter, report, and manage
assessment data and participation statistics. The unanticipated delay in the design and implementation
of the online system delayed the completion of some project tasks. After system implementation,
participation and assessments increased and data was processed more effectively.

Additional Information

e Provide additional information available (i.e. publications, websites, photographs) that is not applicable to any of the prior
sections.

Attachments:

Pest Management module

Nearly finished Ecosystem Management module

Lists of the additional practices for water and soil quality

Example flyer for CAFF co-sponsored workshops

Pest Management poster displayed at the 2012 ABC Annual Conference
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Project 29 - Valley Fig Growers (VFG)

Final Performance Report

ProjectTitle
Developing New Fig Products to Increase Grower Returns

ProjectSummary

The VFG based in Fresno, California, represents 25 fig growers and over 50 percent of all
California dried fig sales. Historically, well over half of the California fig crop has gone into
low-value bulk fig paste. Cost pressures from imported pastes (Greek, Spanish and Turkish)
have resulted in very poor grower returns for figs, and as a direct result nearly half of all the
commercial fig trees in California have been pulled out since 1997. In order to preserve the
remaining fig orchards and provide the growers a return that allows them to continue to farm
these orchards, a product needs to be developed which profitably utilizes fig paste.

ProjectApproach

When the Specialty Crop Grant (SCG) application process was announced, VFG contacted

Pete Mattson, Mattson Incorporated to ascertain a role in this proposal. Mattson Incorporated is
considered the premier food development company in the United States and Mr. Mattson has a
soft spot in his heart for California agriculture and cooperatives. When Mr. Mattson agreed to
take on the project of researching additional uses of fig paste quality figs, Linda Cain completed
and submitted a SCG application on behalf of VFG.

Once the grant was awarded, VFG had an official “kick-off” meeting with Mr. Mattson and his
team in February 2011. During this meeting, VFG President, Chief Financial Officer,

Vice President of Industrial Sales and Vice President of Consumer Sales and Marketing were
present. The VFG reviewed with Mr. Mattson and his team the opportunities and constraints of
selling paste quality figs. Mr. Mattson shared with VFG the market opportunities for products
made with figs.

Based on these discussions, six new fig product line concepts were presented to VFG on
March 8, 2011. The goal was to hone in on a product that had the ability to add 20 to 30 percent
in revenue potential within 18 to 24 months of being introduced.

Objectives included:

1. Have a product prepared to market/manufacture by the end of 2011.

2. Achieve pro forma increase in grower returns of 25 percent.

3. Little to no fixed capital requirement.

4. Provide compelling concepts and prototypes that appeal to consumers and co-packers.

In April 2011, Mr. Mattson and VFG determined which two of the six concepts to move forward
with based on internal research. The criteria were set up for consumer research panels to test
these two items. In May 2011, the two concepts were expanded upon to include multiple flavors
and choices for consumers. Over 500 online consumers were selected to participate in this study;
consumers were selected based on established criteria. The 500 were exposed to the product
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concepts and responses were tabulated reflecting the popularity of the two concepts. Once the
concepts were vetted, 300 consumers were selected in June 2011 to assist with further testing.
The group of 300 was broken into two groups of 150 each, and each group was provided live
product samples.

The two concepts that were tested included a fruit (fig) and nut bar, and a fruit nugget. The fruit
and nut bar was a huge hit with consumers, hitting a top box of 49 percent and a top two box of
81 percent for purchase intent. These scores are extremely high and well in excess of feedback
norms. Additionally, nearly 90 percent of respondents indicated they would buy the product at
least once a month; a very robust number.

Also performing well was the fruit nugget (yo-fruit). This item was remarkably successful with
consumers too, scoring a top box of 49 percent and a top two box of 82 percent for purchase
intent. The raspberry, blueberry and strawberry flavors were most desired (in this order).

Mr. Mattson was very excited about these very positive results and encouraged VFG to explore a
product launch. Simultaneous to these results, VFG secured a long term contract with a key
buyer for paste quality figs. In addition, the international market for VFG California figs grew
dramatically due to the addition of new markets, a new agent and new products available, while
the 2011 crop came in below the forecasted tonnage. All these factors combined to dramatically
reduce the availability of the paste quality figs that had been so abundant in prior years. Due to
the sudden reduction in available inventory of paste quality figs, VFG has put a temporary halt
on further production plans for these items.

The VFG is confident that the fruit/nut bar and the fruit nugget are two winning products that can
be taken to market when the inventory situation for figs improves, likely in 2013 or 2014. In the
interim, VFG has discovered an array of solutions, which will allow VFG to dig out of excessive
inventory issues. The stakeholders and industry supporters of this project will reap the benefits
of the product launches when they occur, and are currently enjoying the benefits of other VFG
efforts to strengthen the fig paste market.

Mattson Incorporated, the food product design and research company hired to spearhead this
project, did an excellent job defining the opportunity, developing products that fit the needs
criteria, and ably performed the research needed to quantify the opportunity. In particular,
Kathy Westphal and Mr. Mattson were critical to the success of this project. Gary Jue and
Ms. Cain were instrumental in driving the project from the VFG side.

GoalsandOutcomesAchieved

The stated goal of “create a major incremental business with the ability to add a minimum of
20 percent in revenue within two years of introduction” seems reasonable given the excellent
consumer research feedback. According to Mr. Mattson, the fruit/nut bar and the fruit nugget
performed better than 94 percent of similar items that Mattson Incorporated have tested.

These fig bars and nuggets provide VFG the option of either producing and selling them, or
licensing the final product to a co-packer.
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Although two new products utilizing fig paste were developed, tested and approved for
production, no surplus fig paste was available to produce the new products. Therefore, it is not
possible to determine an increase in value-added sales of fig paste based on the new products
developed in this project. However, when a surplus of fig paste occurs, the growers will be in a
position to begin production of the new products and begin increasing value-added sales.

Growers experienced record returns in 2011 — grower returns on paste were forecasted to rise
47% from 2007 levels. Similar record-making returns are expected in 2012. These returns have
allowed the growers to continue to invest in planting and experimenting with new fig varieties,
which are expected to yield increased returns to the growers and future generations of growers.

The chart below summarizes the project goals and outcomes achieved:

Activities Performance Performance
Indicator
1. Review/finalize target Product development Meetings on February 2, 2011
customers, assess process history reviewed, and March 8, 2011 with Mattson,

capabilities. situational analysis Jue and Cain. Mattson
completed. Mattson developed six concepts for
identifies VFG’s issues, | exploration that were discussed
offerings, and in March 8, 2011 meeting. Next
processing capabilities. | step is live samples of three of
the protocepts in April.

Protocept presentation on

2. Set up consumer research Online CGP feedback

guidance panels (CGP)

feedback mechanism; discuss

concepts, protocepts and
samples.

survey established.
Protocept assessed for
suitability for industrial
application and VFG’s
manufacturing
processes.

April 13, 2011 at Mattson with
three concepts. Global consumer
panels discussion. Key
personnel from Mattson at VFG
plant on April 19, 2011 to assess
plant capabilities.

3. Get VFG feedback on Eight to 10 concepts
protocepts and revise. Recruit |tested, approximately
100 to 140 consumers for CGP, |three revised and

Consumer testing criteria
established on May 4, 2011.
Five-hundred consumers meeting

test samples and revise presented to VFG. on May 9, 2011 that established

protocepts for VFG review. two concepts to move ahead with
(yo-figs and fig nut bars).
Critique of flavors to pursue
within each concept.

4. Prepare samples and Samples shipped; Six bars and six nuggets sent to

300 consumers for in-home
testing. Concept results were
very high (81 percent and

collect feedback from
consumers via online
survey based on

packaging, micro-test and ship
to test sites/consumers. Get
feedback from CGP, in-home

consumers.

normative key
measures.

82 percent) top two box for both
items.
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Activities

Performance
Indicator

Performance

5. Analyze results from step
number 4, revise protocepts,
make samples for testing and
trial sales calls and review
results.

Protocepts revised and
tested, protocepts
reviewed with VFG and
food manufacturers for
development.

Consumer feedback was
incorporated into final
formulations. Final product for
bars and nuggets is outstanding.

6. Compile and transfer product

Product binders to

July 27, 2011 final meeting for

bulk) sales of fig paste (target
1,300, 1,450, 1,590, 1,740 and
1,990 tons in years one to five).

and sales reports.

binders with ingredients, VFG. transfer of data/binders.

product specs and nutritional

information.

7. Final approval of product Mike Emigh and VFG | Reported to Board

concepts. Board approve products | August 16, 2011. Next steps on
for production. hold due to poor availability of

figs.
8. Increase value-added (non- |Measured by production| TBD due to lack of fruit

availability this year, it is not
possible to determine an increase
in value-added sales of fig paste.

9. Increase fig paste returns
(goal of 25 to 30 percent
increase by end of year one
after end of project timeline).

Measured by returns
paid to growers.

TBD - Grower returns on paste
were forecast to rise 47% from
2007 levels, and similar returns
are expected in 2012.

Beneficiaries

Although VFG represents 22 fig growers and approximately 50% of the dried fig sales, the
entire California fig industry potentially benefits from increased returns that will be generated
when the fruit/nut bar and the fruit nugget products are launched. Consumers will also benefit
from these products being launched due to their healthful and nutritious nature.

LessonsLearned

A significant crop surplus problem for the California dried fig industry disappeared
almost overnight via a new long term contract with a key paste buyer, new sales in
international markets, a reduced crop in 2011, expanded international sales, and surplus
removal projects from the United States Department of Agriculture. In the absence of
inventory to work with, VFG has temporarily shelved launching the bars and nuggets
due to the lack of available fruit. VFG anticipates investing time and resources in this
project when there is fruit availability, perhaps from the 2013 crop. Fortunately, all the
data, history and positive market research is available in order to facilitate this launch

when it is deemed appropriate.

Contact Person
Linda M. Cain
(925) 463-7565
Icain@yvalleyfig.com
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USDA Project No.:

Project Title:

30 Building Successful Farm to School Models to Enhance Markets for Specialty
Crops
Grant Recipient: Grant Agreement No.: | Date Submitted:
Regents of the University of California, Davis | SCB10030 December 2013
Recipient Contact: Telephone: Email:
Gail Feenstra, EdD. (530) 752-8408 gwfeenstra@ucdavis.edu

Project Summary

e Provide a background for the initial purpose of the project, which includes the specific issue, problem, or need that was
addressed by this project.

e  Establish the motivation for this project by presenting the importance and timeliness of the project.

e If the project built on a previously funded SCBGP project, describe how this project complemented and enhanced
previously completed work.

The rising incidence of obesity and diabetes in children is well documented, and the link between
children’s health and eating fruits and vegetables is clear. Yet fewer than 10% of California youth
consume the minimum recommended daily servings (CDC 2009). Developing life-long healthy eating
habits requires both knowing about healthful food and having access to it in balanced meals. Schools are
uniquely positioned to address these issues by building successful Farm to School programs that increase
children’s access to fresh, seasonal produce, educate future consumers about health and food choices and
provide tangible connections to California agriculture. Farm to school programs can also provide an
additional market for regional specialty crop farmers.

This project was designed to increase availability of fresh fruits and vegetables for school children, while
providing resources, technical assistance, and training required to develop fully functional programs. The
project expanded SCB07007& SCB08006, which provided California schools with resources and
professional development for making fresh fruits and vegetables the centerpiece of a healthy school
environment and for using school gardens to enhance academic knowledge, nutrition education and eating
habits. The team for this project worked with three committed school districts (Oakland Unified School
District OUSD; Winters Joint Unified School District WJUSD; and Enterprise Elementary School District,
Redding, CA EESD) and their regional partners to 1) expand their procurement of local, seasonal fresh
produce; 2) enhance their ability to integrate school food, nutrition education, school gardens and
classroom lessons by providing outreach and professional development to food service personnel,
teachers, administrators and parent volunteers; and 3) assess changes in food preferences and dietary
behaviors of children in participating schools. The goal was to directly impact children, professionals and
regional farmers in the these school districts while developing farm to school models for other districts to

emulate.
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Project Approach

e  Briefly summarize activities performed and tasks performed during the grant period. Whenever possible, describe the work
accomplished in both quantitative and qualitative terms. Include the significant results, accomplishments, conclusions and
recommendations. Include favorable or unusual developments.

e Present the significant contributions and role of project partners in the project.

This project’s activities were designed to provide support for the farm to school efforts of three California
school districts: Oakland Unified School District (OUSD); Winters Joint Unified School District
(WJUSD); and Enterprise Elementary School District (EESD) in Redding, CA. The project had three
broad goal areas: procurement of local produce for school meals; nutrition education and related
professional development support to the school districts; and evaluation of the nutrition impacts of the
intervention activities. In addition, the project team assembled all three districts each year of the project in
order to share results and lessons learned.

Procurement of local fruits and vegetables: In order to determine the definition of “local,” the project
team met with food service directors and their community partners to develop criteria and district-specific
definitions. Further research was required to be able to confidently identify sources of produce. Once
determined, baseline procurement data was collected, and continued to be collected for each year of the
project. This involved tracking all produce invoices for each district each year, determining and
quantifying the products that were sourced locally, compiling and analyzing the data. Results have been
positive: all three districts increased their procurement of fresh, seasonal, local produce. Oakland USD
spent $794,027 on total produce in their baseline year (2009-10), of which 11.2% ($88,573) was local. In
the final year, their total produce purchases increased to $1,363,027 with 31.2% locally sourced. Winters
JUSD went from a total of $7,707 and 6.6% local to $43,208 and 51.1% local produce. Enterprise ESD
increased from $79,531 and 4.4% local to $177,488 and 20.8% local. (Attachment A: Summary Produce
Expenditures all districts)

Additional accomplishments resulting from activities in the procurement sector include the following:

e OUSD developed a new Request for Quotes (RFQ) and bid process for produce purchasing which
allowed the district to select different vendors committed to sourcing more local produce for
different food programs—Harvest of the Month (HOTM), school Farm Stands, Fresh Fruit and
Vegetable Program (FFVP), and the regular school meal program. This was a major
accomplishment in sustainability for the farm to school program. As a result, over 82% of
farmstand produce was fresh, seasonal and locally sourced, as was 100% of the HOTM and FFVP
produce. Over the course of the project, OUSD increased the number of school-site farmstands
from 12 to 25 schools.

e  WIJUSD developed strong direct buying relationships with local farmers, as evidenced by their
>50% overall local produce purchases. These relationships extended into the community, and their
newly established farm to school program raised over $20,000 per year for two years running with
their “Bastille Day—Dinner in the Olive Grove” signature fundraiser. (No grant funds were used
for this event.)

e EESD expanded and solidified their relationship with Happy Valley (HV) Growers/Distributors,
establishing a nascent aggregator model, with HV adding growers to their enterprise in response to
increased demand. EESD increased their local purchasing by over 300%.
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Professional Development Support: The UC Davis team offered a variety of professional development
opportunities in order to enhance the districts’ ability to integrate school food, nutrition education, school
gardens farmer contacts within their program. Highlights included:

e Helped install a school garden in a WJUSD Middle School. UCD gave instruction on gardens and
maintained plant starts, which students planted in early spring. Before school let out, they
harvested veggies with the Food Service Director and got to taste them on their salad bar.

e UCD team sponsored a day-long visit by OUSD Claremont High School students to the UC Davis
campus, touring them around the Student Farm complex, hosting a tasting of seasonal specialty
crops in the dining commons, and introducing them to the Landscape & Environmental Design
department for talks on Urban Ag. (Attachments B-1, B-2: photos of students’ visit)

e The UCD team held three consecutive workshops for EESD at the annual meetings of School
Nutrition Association’s Far North (CA) Chapter. Topics included using CA specialty crops in
school meals.

Nutrition Impacts Study: The Nutrition Impacts Study was designed to evaluate the impact of Farm to
School (F2S) programming on dietary behavior outcomes, specifically fruit and vegetable preferences and
consumption patterns among school aged children in the project districts. Data were collected at baseline,
prior to initiation of F2S programming in each district, and at follow-up, following a period of exposure to
F2S programming. Methods included administering taste tests to students with preference questionnaires.
Students were asked to identify, taste, and rate each (fresh, raw) item. The UCD Nutrition Team (UCD-N)
also conducted a school lunch plate waste lunch observation to assess consumption, and administered
parent surveys to assess impacts at home. All data were analyzed for significance. Results are discussed in
the next section.

UC Davis Program Contribution: Each year, the UCD team hosted a forum, where all district participants
and their community partners gathered to network, share success stories, exchange lessons learned, and
plan for sustainability of their programs. The first was held in Davis, where participants presented their
successes to date. The second was held at an Oakland school and included tours of the farm stands, school
gardens, and demonstrations by food service chefs.

The Final Forum was held at the Robert Mondavi Institute for Wine and Food Science and was
extremely successful. The Forum brought together over 100 school food service, school district, agency
and community representatives to share insights and lessons learned from the three-year project. In the
morning session, we featured a panel of Food Service Directors from the three school districts, as well as
two other prominent Northern California Food Service Directors. Rotations on University Food Systems
and Garden-based Learning followed. A highlight of the Forum was the preparation of award-winning
recipes by five school district Chefs, followed by tastings. The afternoon was comprised of breakout
sessions to disseminate information on current local and state developments in farm to school, farm to
school policy, impacts, and distribution issues. An added bonus was a presentation (with tastings!) by Dan
Flynn of the Olive Center on olive oils and their potential for use in school meal programs. The post-
forum survey showed between 70-84% of respondents rating individual sessions as valuable or very
valuable.

(Attachments C-1, C-2, C-3: Final Forum flyer; Agenda; Sample survey responses)
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Goals and Outcomes Achieved

e  Supply the activities that were completed in order to achieve the performance goals and measurable outcomes for the
project.

e If outcome measures were long term, summarize the progress that has been made towards achievement.

e Provide a comparison of actual accomplishments with the goals established for the reporting period.

e Clearly convey completion of achieving outcomes by illustrating baseline data that has been gathered to date and showing
the progress toward achieving set targets.

Increase procurement of regional produce in school meals by 20%:
All school districts met and exceeded this goal.
e OUSD increased its local procurement by 381% in dollar volume of local produce and 20
percentage points from 11.2% to 31.2% of total produce purchases;
e  WIJUSD increased its local procurement by over 4,211% in dollar volume of local produce and
almost 45 percentage points from 6.6% to 51.1% of total produce purchases;
e EESD increased its local procurement by 953% in dollar volume of local produce and more than
16 percentage points from 4.4% to 20.8% of total produce purchases. (Attachment A: Summary
Produce Expenditures)

Increase fresh, regional produce sales to school districts for approximately 30 farmers:
The project increased regional produce sales for at least 30 farmers across all three school districts.

e New sales contracts of fresh, regional produce to individual farms were established for a minimum
of 75 farmers. Maximum numbers are difficult to determine because some new vendor contracts
were made through small, regional aggregator/distributors who work with varying numbers of
farmers depending on season.

¢ In addition, the school districts’ regular distributors began identifying the sources of some of their
produce, resulting in produce sales that could be identified as within the districts’ local range. In
those cases, the number of identified regional farm companies supplying the school districts is a
minimum of 25. However, each of these farm companies sources from more than one farm in their
region. Farms in this group could have been supplying to the districts before the grant, but were not
identified as local until the grant was implemented. (Attachment D List of Farms for local
sourcing)

Increase the percentage of children who participate in the school lunch program by 10%-15%
School meal participation increased in some districts, and not in others. Note: Although the outcome is
stated as the school “lunch” program, school “meal” or school “food” program is a more accurate
reflection of how the farm to school produce purchases are put to use.
e OUSD: In OUSD, participation in the school meal program increased by 17% from baseline to the
final year.
e WIJUSD: Participation in the school lunch program decreased by approximately 3% between 2009-
10 and 2012-13. One reason is that student enrollment declined (by 4%) during those years. Also
there were fewer serving days in 2012-13 than in 2009-10 (178 vs. 180).
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e EESD: EESD participation from baseline to final year decreased by 11%. However, the two
intervening years each showed an increase of 10% over baseline. The Food Service Director
reported that demographics in the area have changed—fewer families qualified for meal benefits
starting in 2011. Also, according to the Food Service Director, the new (2012-13) USDA meal
requirements resulted in menu changes that children do not like as much.

Increase the number of menu items in each school district incorporating seasonal, regional produce by
25%
e OUSD: Exact data is not available. Using a combination of menu data, produce variety data
collected from invoices and procurement data, staff estimate that local produce items featured in
the school lunch program rose from 17 to 27, a 58% increase. In addition, OUSD instituted a
Harvest of the Month program which brought seasonal, local produce to elementary schools each
month. OUSD made many additional changes to their school food program that increased
students’ and families’ access to locally procured produce.
e WJUSD: WJUSD: Food Service Director reported that menu items using local produce increased
from 11 items in the baseline year to 63 in 2011-2012. This is an increase of 52 items and 472%.
e EESD: EESD reports increasing their menu items that contain local produce by three items or 15%
(20 to 23). USDA regulations require a very tight menu cycle and that combined with the
availability of seasonal, local produce was challenging for the Food Service Director.

Obtain commitments from at least 30 additional school districts to enhance or initiate local procurement

The project met this goal through the contacts it made throughout the project and at its Farm to School
Final Forum. Over 100 attendees were present. Of these, 26 were direct representatives of school districts
who showed interest in establishing or enhancing a farm to school program in their district. In addition, the
Forum brought six UC Cooperative Extension representatives who work with districts in their counties
specifically to enhance farm to school and nutrition programs. Also, significantly, state and county
representatives who promote farm to school programs attended.

Nutrition Impacts Study

Overall, results from the eating behavior component of the study suggest that the F2S intervention had
some positive impacts on the eating behaviors and food preferences of the students exposed to the
program. Here staff report primarily on results that show statistical significance. (Attachment G: Poster
“Evaluating the Impact...”; Attachment H: Composite Results of Impacts Study)

Increase children’s taste preferences for select vegetables by 20%

Students’ taste preferences were measured with a standard, validated survey tool: Students that were
willing to taste each of the four featured produce items subsequently rated the item on a scale from 1 to 5;
1=really did not like it and 5=really liked it.

e Results in children’s taste preference for featured produce items were mixed. Overall, the study
made 12 presentations of fruit and vegetables to the children (4 items at each of 3 schools). The
statistically significant increases for taste preference were OUSD for cabbage (by 7%) and EESD
for bell pepper (by 13%).
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e Willingness to taste a fruit or vegetable was considered an indication of possible preference. Here,
WIUSD students’ willingness to taste radishes decreased significantly, and no significant increases
were found in any of the districts.

Increase children’s consumption of fruits and vegetables during school lunch by 20%
Consumption at school was measured by a plate waste observation & assessment.
The results are as follows:

e WJUSD students significantly increased their consumption (measured as percent of produce
consumed) of fruit by 115% and of total produce by 115%.

e EESD students showed no significant differences in consumption from baseline to follow-up.

e OUSD students showed a significant decrease in consumption of fruit (by 100%). The significant
decrease in students’ consumption of fruit in OUSD may be attributed to the fact that,
unexpectedly, the item being tested at baseline was not offered on the one follow-up assessment
day. Therefore, a comparison could not be made. Had measurements been taken over the course of
several days, results would be more reflective of student’s true dietary behavior.

e Though a measure of intention rather than behavior, students’ self-reporting of willingness to eat a
select item as a snack was also measured. Significant results showed a (self-reported) increase in
willingness to eat asparagus (WJUSD by 51%) and salad greens (OUSD by 15%).

Lessons/Implications

The Nutrition Impacts Study included measures in addition to those reported here. Overall, results showed
that the farm to school intervention had some positive impacts on the eating behaviors and food
preferences of students exposed to the program. However, positive results were not consistent, and
therefore staff cannot say conclusively that preference and consumption overall increased as a result of
this intervention.

e In certain cases where results in preference and consumption were positive, it may be because
the school district included other common farm to school elements such as school gardens and
local farm visits. Research suggests that school gardens can be instrumental in fostering positive
behavior changes in students. Also, local farm visits can familiarize students with seasonal
produce and the farmers who grow it. Winters JUSD successfully incorporated both these
elements since the grant began and was the only district to show significant increased
consumption.

e In general, this study points to the need for well-designed interventions that employ a mixed
method approach to assess multiple determinants of dietary behavior in children. Increased
awareness and understanding among the parents, policy makers and the public will help target
farm to school programs as an important component of a healthy school environment.

Procurement: As described above, a major goal of the project was to increase students’ access to and
consumption of fresh, seasonal, and local specialty crops. Districts specified different targets, from a
general increase to an increase in dollars by 25%. OUSD increased by 20 percentage points and in dollars
showed a 381% increase. Winters showed the greatest increase at 44.5 percentage points and in dollars a
4,211% increase. In terms of percentage points, the minimum increase was 16.4 percentage points (4.4%
to 20.8%) by EESD. In dollars, this represents an increase of 953%. A large reason for this success is the
strong motivation and commitment of the Food Service Directors to implement meaningful changes
coupled with the assistance of their community partners and the funding provided by the grant. In all three
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cases, to varying degrees, the district has implemented changes to ensure the sustainability of these efforts:
for OUSD, the RFQ and the more nuanced vendor contracts allow for better purchasing power with
commitments to procuring more local produce. In addition, OUSD was able to hire a full-time Farm to
School Coordinator, who will carry the work forward. Finally OUSD conducted a complete feasibility
study for the building of a new central kitchen, and an Oakland bond was passed in 2012 to finance the
construction. For WJUSD, the direct relationships with farmers and the newly formed farm to school
501c3 provides a consistent produce source and funding stream. The Bastille Day event is already
established as a community-wide effort to support farm to school. In the Enterprise Elementary district,
the further development of the connection with Happy Valley provides convenient and cost-effective
sourcing. (Attachment E: poster “Building Successful F2S Models...”)

Professional Development: Professional development (PD) was designed to correspond to the needs
identified by each district, and the target goal was to deliver at least two professional development
opportunities per year to each district. This goal was accomplished (Attachment F: PD Outcomes)

e PD for Winters centered primarily around the establishment of a school garden, and this was
accomplished in the fall of 2012. Students planted vegetables and harvested them in the spring of
2013. It was deemed a great success, and will continue after the grant.

e PD for Enterprise consisted of workshops for food service personnel at their annual meetings as
well as presentations to farmers and community members about direct marketing to schools. In
addition, we provided advice and support regarding a community garden effort.

e PD for Oakland was a mix of some nutrition education, some school garden support, and the major
event of bringing Oakland high school students to the UC Davis campus to introduce them to the
Student Farm and other UCD opportunities.

Nutrition Impacts Study:

As mentioned, the goal of the Nutrition Impacts Study was to assess the impact of F2S programming on
students’ dietary behavior outcomes, specifically fruit and vegetable preferences and consumption.
(Attachment G: Poster “Evaluating the Impact...”; Attachment H: Summary of Impacts Study Results)

e Student Food Preferences: In each district, students showed a trend in increased ability to
correctly identify some of the featured vegetable and fruit items from baseline to follow-up testing.
Significance was shown in the proportion of students able to correctly identify asparagus
(WJUSD), cucumber (OUSD), and bell pepper (EESD). In most cases, willingness to taste
remained the same or went up. In the case of radishes (WJUSD), willingness to taste went down
significantly. Preferences also stayed the same or went up in 10 of the 12 items presented. In the
case of cabbage (OUSD), the increased preference was significant.

e Student Consumption: In WJUSD, students selected and consumed a significantly larger amount
of fruit and total produce from baseline to follow-up. OUSD students showed a significantly
smaller amount of total produce selected from baseline to follow-up, and no differences in
consumption. EESD students showed a significantly larger amount of vegetables, particularly red
bell pepper, and total produce selected and consumed from baseline to follow-up. Also, a
significantly greater number of students reported that they would ask a family member to purchase
broccoli, spinach, and bell pepper and that they would eat them as a snack.

e Parent Reporting: WJUSD’s parents reported a significant increase in child’s consumption of kiwi
at home and a slight increase in overall consumption of vegetables. They also reported a significant
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increase in their own awareness of nutrition-related activities in school. No significant changes
were noted by OUSD parents; surveys were not collected from EESD parents.

Overall, despite some scheduling difficulties, the goals of the Nutrition Impacts Study were met.

Beneficiaries

e Provide a description of the groups and other operations that benefited from the completion of this project’s
accomplishments.

e C(Clearly state the quantitative data that concerns the beneficiaries affected by the project’s accomplishments and/or the
potential economic impact of the project.

While it is beyond the scope of this project to assess economic impacts, the increase in procurement of
local produce in each of the school districts (reported in an earlier section) gives an indication of the
substantial increase in purchasing of California specialty crops. Certain small-to-mid-size
grower/distributors—for example, Capay Organic in the Capay Valley, and Happy Valley in Shasta
County—significantly increased their sales to schools over the life of the grant. All distributors increased
their produce sales, a direct benefit to the farmers they buy from.

Also benefitting from this project are the students (and their parents) of the three school districts, who
benefitted greatly from increased exposure to fresh, seasonal, regional produce in their school meals and
snacks. The total 2011-12 enrollment for all three school districts was approximately 51,739 students. The
project had the most direct benefit for students participating in the National School Lunch Program. The
overall average percentage of students eligible for Free & Reduced Price Lunch across the three districts
was 68.9%, so we can say that minimally 35,648 students directly benefitted from this program.
Additional students benefitted from program activities such as nutrition education at select schools and
school garden support for several schools and/or entire districts. In addition, we predict that the benefit
will expand beyond these three districts, as the project’s Final Forum attracted representatives from 26
school districts in Northern California. These participants attended because they are establishing or
expanding their farm to school programs.

The school staff (teachers and food service) also benefitted from the results of the professional
development provided, particularly from the school gardens, the increased nutrition education, and
exposure to information about California agriculture and farmers.

Lessons Learned

e  Offer insights into the lessons learned by the project staff as a result of completing this project. This section is meant to
illustrate the positive and negative results and conclusions for the project.

e Provide unexpected outcomes or results that were an effect of implementing this project.

e If goals or outcome measures were not achieved, identify and share the lessons learned to help others expedite problem-
solving.

Unexpected Outcomes, Lessons Learned and Obstacles from OUSD:

e OUSD created an innovative Request for Quotes process, incorporating local procurement
requirements into the produce bid language and splitting bids among the various parts of their meal
program. This has subsequently been used as a model by other districts to increase their purchasing
of local product.
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OUSD doubled (from 12 to 24) the number of school farm stands in the district, involving more
parents and community members and increasing students’ access to fresh produce. (Attachments
I1-2: photos of Produce Stands)

OUSD created a district-specific branding of their farm to school program: Oakland Eats Garden
Fresh. (Attachment J: Oakland Eats Garden Fresh Logo)

OUSD hired a full time Farm to School Coordinator to ensure sustainability after the grant.

It is crucial to have a funded Farm to School Coordinator on board to make the connections
between the district food service operation and farmers.

Creating a more nuanced Request for Quotes was instrumental in moving the local produce
procurement forward and getting distributors better educated about farm to school.

Obstacles encountered have to do with costs: Funding to support training for front line school food
service staff; labor costs for Oakland’s Produce Markets; produce procurement costs for produce
stands that do not get as much traffic.

Unexpected Outcomes, Lessons Learned and Obstacles from WJUSD:

Rominger Middle School has a new school garden that is contributing to students’ education about
growing their own food.

These programs need strong community partners and support. This makes a huge difference in
terms of sustainability.

The establishment of their community-based farm to school committee was not easy in the
beginning. However, they worked through the difficulties and formed a strong committed group,
and this made all the difference in being able to put on a new, signature, and very successful
fundraising event. (Attachment K: Poster for Winters’ Bastille Day Event; this event was not
funded by the SCBGP grant and therefore did not generate any program income.)

Grants such as this one helped to instill a love of fresh, locally grown food in the students. Students
started asking when their favorite produce would be in season. It served an educational as well as
nutritional service.

“This grant really worked — it launched Winters Farm to School - so the work continues — this
has been amazing for this Districts students and the community” Cathy Olsen, Food Service
Director, Winters Joint Unified School District

Unexpected Outcomes, Lessons Learned and Obstacles from EESD:

Workshops and collaborations provided by the UC Davis team were “extremely inspiring and
provided a guiding light for my staff and me.”

Need for more staff time to implement programs such as these effectively.

Long term planning of menus and school district needs will facilitate an effective supply and
distribution system.

A comprehensive outreach and education program is needed to educate parents and the community
of the importance of these efforts.

The development of a sustainable Farm to School program is a long term process that must involve
many parties: school personnel, farmers, community members, parents. There is a need for both
health & nutrition education and for technical assistance to farmers and school food service
directors.

177



CALIFORNIA DEPARTMENT OF FOOD & AGRICULTURE

SPECIALTY CROP BLOCK GRANT PROGRAM
FINAL PERFORMANCE REPORT

Unexpected Outcomes, Lessons Learned and Obstacles from Nutrition Impacts Study:

Overall, results from the eating behavior component of the study suggest that the F2S intervention
has had a positive impact on the eating behaviors of the students exposed to the program. Positive
results are encouraging though additional research is required to adequately assess the relationship
between dietary behavior patterns and F2S.

This study points convincingly to the importance of, and need for, well designed, controlled
interventions that utilize a mixed method approach capable of assessing multiple determinants of
dietary behavior in children. Increased awareness and understanding among the parents, policy
makers and the public as a result of well-designed control intervention studies will help target F2S
and other school food environment programs as important and permanent components of the public
school environment.

Sustainability plans to foster the F2S efforts beyond the funded project are needed. Site-specific
wellness committees with site-specific school community stakeholders have showed promise in
other studies.

Some unexpected outcomes include the difficulty of scheduling assessment days at several school
sites. For example, an assessment day had to be rescheduled at one of the school sites due to a
school shooting.

A more clear record of what types of promotional and/or nutrition education materials
implemented in each school site is needed in order to measure the impact of these materials on
student behaviors with confidence.

Additional Information

Provide additional information available (i.e. publications, websites, photographs) that is not applicable to any of the prior
sections.

Please see Attachment L for a complete list of publications, poster sessions and presentations.
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USDA Project No.: Project Title:
31 Best management practices for hybrid onion seed production to improve crop
sustainability in California
Grant Recipient: Grant Agreement No.: | Date Submitted:
The Regents of the University of California, SCB10031 December 2013
UC Cooperative Extension
Recipient Contact: Telephone: Email:
Rachael Long 530-681-7661 rflong@ucdavis.edu

Project Summary

e Provide a background for the initial purpose of the project, which includes the specific issue, problem, or need that was
addressed by this project.

e Establish the motivation for this project by presenting the importance and timeliness of the project.

e Ifthe project built on a previously funded SCBGP project, describe how this project complimented and enhanced
previously completed work.

The purpose of this research was to develop best management practices for hybrid onion seed production to
address the variable, unpredictable, and declining yields in California. Hybrid onion seed production in
California is primarily in Colusa County and the Imperial Valley, on about 2000 acres, and valued at $12
million annually to growers and $40 million in retail sales to industry. While clearly a specialty, small acreage
crop, onion seed production is important to these local economies with different varieties shipped worldwide.
Although acreage harvested has increased by about 50% during the past 5 years, yields (Ibs/ac) have declined
by about 75% statewide, resulting in millions of dollars in losses (county crop report data, 2008-10). These
declines have coincided with increased insecticide use to control onion thrips (7hrips tabaci), which vectors
iris yellow spot virus (IYSV, Long and Morandin 2011).

Onion seed production involves planting male and female parent onion lines in the same field, with honey bees
relied on for cross-pollination during bloom. Research to date suggests that yield variations are due to a lack of
adequate pollination. This may be a result of insecticide use targeting onion thrips, a vector of the iris yellow
spot virus. Additional issues affecting pollination and yield may include irrigation management, and floral
nectar production. The University of California, Cooperative Extension (UCCE) research has developed best
management practices for onion seed production in California with a focus on pollination ecology, iris yellow
spot virus (newly introduced to California in 2002), and onion thrips control (Voss et al., 2013). Given
growing concern about the maintenance of pollination services across many agricultural crops, this project
addresses questions of timely concern to growers of many pollinator-dependent crops.
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Project Approach

e Briefly summarize activities performed and tasks performed during the grant period. Whenever possible, describe the work
accomplished in both quantitative and qualitative terms. Include the significant results, accomplishments, conclusions and
recommendations. Include favorable or unusual developments.

e Present the significant contributions and role of project partners in the project.

Summary: To address whether insecticides affect honey bee activity and pollination service, a large-scale 1.5
acre onion seed production trial was planted, where project staff experimentally manipulated insecticide
applications. eight insecticides were evaluated with different active ingredients and modes of action, three
spray timings, and three levels of application number. All treatments were replicated five times within a
randomized complete block design and were compared to an untreated control. Project staff observed honey
bee and native bee visitation and pollen viability relative to the different treatments and collected umbels to
measure seed yield from each treated plot.

Results and conclusions: Select insecticides had negative impacts on pollinator attraction and pollen-stigma
interactions, with certain products dramatically reducing pollen germination and pollen tube growth. Decreased
pollen germination was not associated with reduced seed set; however, reduced pollinator attraction was
associated with lower seed set and seed quality for one of the two female onion lines examined. The results
highlight the importance of pesticide effects on the pollination process. Over-use may lead to yield reductions
through impacts on pollinator behavior and post-pollination processes. The results of this study are currently in
press in the Journal of Economic Entomology. A draft of this manuscript is attached.

Field surveys 2012-2013

Summary - Onion seed fields were surveyed during bloom in May and June (17 farms in 2012 and 12 farms in
2013). Project staff quantified pollinator visitation, nectar production, pollen germination and pollen tube
growth, soil moisture, insecticide use and seed set. In 2013 nectar sucrose concentration was also measured.
Project staff then examined how the effects of soil moisture (and thus irrigation practices), and insecticide use
may affect ultimate seed set via indirect effects on the pollination process.

Results and conclusions - In 2012, it was found that both excessively low and high soil moisture reduced
nectar production, which in turn reduced honeybee visitation rates (Attachment 1Fig. 2). Furthermore, high
insecticide use also tended to reduce honeybee visitation. Honeybee visitation was strongly linked to seed set,
indicating that by reducing visitation, field management can impact seed yields (Attachment 1Fig. 3). Pollen
tube data from 2012 was inconclusive, and data for 2013 is still being analyzed, as insecticide use data was not
available until late July 2013. However, 2013 patterns for irrigation and nectar production match those from
2012. Overall, results from field surveys show that field management can have indirect effects on the
pollination process. Under or over-irrigation reduces nectar rewards and honeybee attraction, while high
insecticide use further reduces visitation.

Onion thrips surveys 2012-2013

Project staff sought to determine when onion thrips numbers peaked during the winter and spring, to help
farmers’ better target insecticide use for onion thrips and I'YSV control. Onion thrips abundance was surveyed
at 14 onion seed fields in Yolo and Colusa counties. Methods similar to those used in previous studies on thrips
in tomato fields were used, placing a yellow sticky card on each of the four corners of the field, just above the
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level of the vegetation. Cards were swapped out every two weeks, and the total number of thrips and number
of onion thrips caught was estimated.

Results and conclusions - Thrips did not appear in fields in significant numbers until early February, and it was
approximately mid February when the proportion of Thrips tabaci peaked. While total thrips numbers
continued to rise into April, the proportion of 7. fabaci in each sample declined until bloom (Attachment 1Fig.
1). Furthermore, T. tabaci numbers were highly variable among farms, and total thrips number was not always
indicative of 7. tabaci density. The results suggest that insecticide use prior to mid-late February will not aid in
T. tabaci control and I'YSV management. Furthermore, surveys of general thrips abundance that do not involve
species identification may overestimate 7. tabaci abundance. Finally, the timing of 7. fabaci presence in onion
seed fields has been pinpointed, but what proportion of these thrips carry IYSV is not known yet, and at what
thrips density treatment is necessary. This will require further research.

Field surveys in Oregon

Project staff travelled to the Willamette valley, in Oregon, where native pollinator visitation is much higher
and seed yields are more consistent than in California. Native pollinator and honeybee abundance was
measured at 10 onion production fields using pan traps, net sampling and observations of visitation. Pollen
deposition, pollen tube growth and seed set per umbel were also measured. Oregon visitation patterns, seed
yield, and pollen deposition and field management practices were compared to California to develop
hypotheses regarding why yields are more reliable in Oregon.

Results and conclusions - Working in Oregon provided an interesting contrast to onion seed production in
California (summarized in Table 1-Attachment 1). In Oregon, insecticides are rarely used (none at study sites).
Native bee visitation rates were higher in Oregon, though they still represented a low proportion of pollinators.
However, Oregon fields have similar visitation rates by honeybees compared to California, despite lower
stocking rates. Furthermore, they have higher pollen tube germination on their stigmas. Finally, besides rarely
spraying insecticides, overall disease pressure is lower in Oregon, leading to less field to field variation in seed
set due to the impacts of fungal disease (especially by downy mildew and purple blotch, UC IPM).

1YSV Research

Collaborators in Imperial County examined the efficacy of both organic and conventional pesticides in
controlling thrips populations, and in reducing incidence of IYSV. They also examined patterns of abundance
of onion thrips over time in production fields. Finally, they sampled 34 fields for [YSV via genetic tests using
Enzyme-Linked Immuno-Sorbent Assay (ELISA), and compared yields to I'YSV incidence.

Results and conclusions: Some organic pesticides significantly suppressed thrips populations, as did
conventional insecticides. In 2011 thrips suppression via pesticides did not reduce [YSV, however, in 2012;
insecticides reduced the incidence of [IYSV by 73%. Yields were not significantly changed in either 2011 or
2012 due to reduced ISVY incidence. Similar results were found in onion seed production fields in 2012,
where 10 out of 34 fields tested positive for I[YSV with no yield reduction. Four fields tested negative via
ELISA, and 20 fields showed no visual symptoms of [YSV. Yields in these fields were variable with no
apparent correlation with IYSV. Finally, thrips abundance was low throughout the winter, but by spring, about
50% of the thrips present were onion thrips, suggesting thrips control should not begin until early March, when
onion thrips become more abundant in onions, to try to minimize the spread of ['YSV within fields, as found
for the Northern Sacramento Valley. Impacts of different insecticides on thrips control are currently being
evaluated.
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Current data evaluation suggests that other factors besides [YSV play a more important role in onion seed
production, including variety, irrigation management, weather, pollination, and pollinator services by honey
bees and other pollinators. Both organic insecticides and conventional insecticides controlled onion thrips, and
potentially IYSV. However, as with conventional insecticides, use should be minimized, because organically
registered pesticides can negatively impact the pollination and pollinator activity. Finally, IYSV incidence did
not correlate significantly with yields, thus minimizing insecticide use to reduce impacts on pollination should
not negatively impact yields. However, more studies are needed to understand the epidemiology of IYSV in
California, and in particular, an evaluation of weeds that harbor and vector this disease.

Outreach and dissemination of work

Extensive presentations have been given on the results of this project, including at the Entomological Society
of America annual meeting, the Columbia Basin Vegetable Seed Association Annual Meeting, the California
Garlic and Onion research advisory board meeting, and at a Pollination. This work has been featured in the
UCCE Yolo grower newsletter and on the UCCE Yolo website (http://ceyolo.ucdavis.edu). The Onion Seed
Production guidelines for California have been revised.

Present the significant contributions and role of project partners in the project.

Set up, design, and implementation of field research at UC Davis was conducted by co-Project Directors (PDs)
and the Post doc. Data collection was conducted by the PDs, post doc and field assistants. Data organization
and analysis was the planned by PDs and the Post doc, and conducted by the Post doc. Communication of
results was conducted by PDs and the Postdoc

Goals and Outcomes Achieved

e  Supply the activities that were completed in order to achieve the performance goals and measurable outcomes for the
project.

e If outcome measures were long term, summarize the progress that has been made towards achievement.

e Provide a comparison of actual accomplishments with the goals established for the reporting period.

e C(Clearly convey completion of achieving outcomes by illustrating baseline data that has been gathered to date and showing
the progress toward achieving set targets.

Comparison of accomplishments with goals, progress towards set targets

The focus of this project was to develop best management practices for hybrid onion seed production to
address the problem of variable, unpredictable and declining yields in California. The project focused on the
causes for these yield declines and to develop grower and industry recommendations to bring onion seed yields
back to economically stable levels. Data documents that the use of four or more insecticides in onion seed
production for thrips and I'YSV control will reduce honey bee activity and seed yields. It was also documented
that both excessively dry and moist soil conditions will reduce nectar production and honey bee visitation. As a
result of this work, onion seed growers in the northern Sacramento Valley reduced the number of insecticides
applied to onions from an average of 3 (range 1-7) in 2009 to 2.2 (range 0-6) in 2012. Yields are still variable,
but have increased from a low of 50 Ibs/ac in 2008 worth $1.2 million to 201 Ibs/ac in 2012 worth $7.8 million
on similar sized acreage (Colusa County Agricultural Crop Report).
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Beneficiaries

e Provide a description of the groups and other operations that benefited from the completion of this project’s
accomplishments.

e C(learly state the quantitative data that concerns the beneficiaries affected by the project’s accomplishments and/or the
potential economic impact of the project.

Approximately 60 growers and seven seed companies have directly benefited from this research by giving
them better information on how pollination issues interact with crop management, production, and honeybee
activity. This will help both parties understand potential issues that may occur during onion seed production.
Growers were previously unaware that irrigation practices could impact pollinator attraction. Furthermore,
pollen viability is a new factor that seed companies are considering in the development of new varieties. Some
have even been trained in this methodology. A greater variety of seed options is beneficial to the growers.

Beneficiaries are most concerned with the negative effects of crop management on both pollinators and pollen
germination. They are concerned with finding effective ways to reduce insecticide use, given the projects
results showing negative effects on both pollinators and pollen germination. They further should be concerned
with modifying irrigation practices to maintain optimal soil moisture for nectar production and pollinator
attraction; that is, not over or under watering production fields.

Lessons Learned

e  Offer insights into the lessons learned by the project staff as a result of completing this project. This section is meant to
illustrate the positive and negative results and conclusions for the project.

e Provide unexpected outcomes or results that were an effect of implementing this project.

e [f goals or outcome measures were not achieved, identify and share the lessons learned to help others expedite problem-
solving.

This research showed several surprising results. First, the negative impact of insecticides on pollen tube growth
has not previously been documented, to project staff’s knowledge, though fungicides have been shown to have
similar effects. Second, both organic and conventional insecticides both negatively impacted pollination,
suggesting that insecticide use of any type should be minimized. This implication is further supported by
results showing that [YSV incidence is not a major correlate of seed yields in California as much as honey bee
activity and pollination.

Several lessons are taken away for future research. While the field experiment yielded clear results, work on
pollen tubes was challenging in surveys of grower fields. It was difficult to reliably conduct crosses and
account for varietal differences as well as impacts of insecticides. Further studies of pollen tubes would be best
conducted experimentally in the lab or greenhouse. However, challenges also occurred working with onion in
the greenhouse — plants were highly susceptible to disease in this context, and likely require larger pots than
space allowed. Such problems will have to be overcome for more mechanistic studies of pollen germination to
be possible.

Finally, it was found that there is lack of clear information in the incidence of [YSV in Yolo and Colusa

counties, and it's actual economic impacts on yields. While it could be documented when onion thrips were
abundant in fields (vectors of IYSV), the economically damaging threshold where disease transfer is likely is
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unknown. More studies on the epidemiology of IYSV in California, and in particular, an evaluation of weeds
that harbor and vector this disease, will help growers develop IPM based strategies for reduced-pesticide
disease management to facilitate adequate pollination.

Additional Information

e Provide additional information available (i.e. publications, websites, photographs) that is not applicable to any of the prior
sections.
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Project Summary

e Provide a background for the initial purpose of the project, which includes the specific issue, problem, or need that was
addressed by this project.

e  Establish the motivation for this project by presenting the importance and timeliness of the project.

e If the project built on a previously funded SCBGP project, describe how this project complimented and enhanced
previously completed work.

The approximately $22 billion California specialty crop industry produces nearly half of the nation’s fruits,
nuts and vegetables, yet farmers in the state over age 65 outnumber young farmers under 25 by about 60 to 1.
With the average age of U.S. farmers nearing 60 and seventy percent of the nation’s farmland expected to
change ownership in the next decade, there is an immediate need to ensure there is a next generation of
farmers to raise food for California’s increasing population.

Current farm families often do not have a younger family member who is interested in operating the farm into
the future. However, with the widespread interest in sustainable food systems and regionally produced food
continuing to grow, adults of all ages and backgrounds, from recent college graduates to mid-career urban
professionals, are now interested in becoming farmers; yet the entry or transition into agriculture is a large
hurdle for working adults with little experience and no direct connection to the industry.

Thus, this project was undertaken to design and implement the only beginning farmer training program of its
kind for specialty crop production in northern California. The educational non-profit Center for Land-Based
Learning (CLBL), located on a farm with rich soils in a diverse specialty crop growing region near Winters,
California, is ideally poised to train, mentor and provide land access and networking opportunities for
beginning farmers.

Project Approach

e Briefly summarize activities performed and tasks performed during the grant period. Whenever possible, describe the work
accomplished in both quantitative and qualitative terms. Include the significant results, accomplishments, conclusions and
recommendations. Include favorable or unusual developments.

e  Present the significant contributions and role of project partners in the project.

e Program Manager (Director, California Farm Academy) and Program Coordinator designed and
implemented beginning farmer training and incubator program.

e Assembled an Advisory Committee of about 25 farmers, agriculture agency and non-profit partners,
lenders, and workforce development, university educators who provided key input to the program
through six face-to-face meetings during the project and by phone or email, as needed.
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Graduate student conducted a Needs Assessment for the region, who surveyed beginning and
prospective farmers, established farmers and agricultural educators to help determine what kind of
training, obstacles, and interests the project should address.

Curriculum consultant conducted comprehensive collection and review of beginning farmer training
programs around the country. Many documents were collected and models examined to help shape the
new program in the Sacramento Valley.

Finalized training program curriculum, instructors, sites, and schedules and advertised for students,
mostly using free online farming websites, blogs, and partner email lists. Received over 40
applications for twenty spots in the 2012 training program session and 55 applications for 2013.
Enrolled and educated 20 student-farmers in production, business planning and marketing of specialty
crops in 2012, from February to August. Enrolled 21 student-farmers in current 2013 session, from
January to October.

75% of the Class of 2012 is currently involved in agriculture. Three 2012 students have purchased
farmland since graduation, eight are farming leased or family land, four are employees in agriculture
production or education, and four are actively looking to purchase farmland in California.

Started the California Farm Academy (CFA) incubator program on five acres at CLBL and on 2 acres
of partner land at UC Davis Russell Ranch. Seven beginning farmers from CFA are currently leasing
land at subsidized rates and accessing CFA support, tools and expertise in the incubator program.

A surprising development of starting the California Farm Academy is the nearly weekly calls and
emails from interested landowners, other non-profits, retired business professionals, educators and
farmers from across California, the nation and even foreign countries. Some want to visit and get a
tour, others have land they would like to have farmed by a new farmer, and many request similar
programs for their region or want to know how they can be involved.

Another accomplishment of the CFA is the short time in which the students and graduates have been
able to enter farming or make a leap forward in their careers. For example, from one being hired to run
a café garden within two weeks of graduation to two current CFA students getting jobs as farm
managers while still in training, the networking opportunities attending the program have opened up
for students have been key to their early success.

Program partners have made significant contributions by guest teaching classes on their areas of
expertise; hosting farm visits and field trips; consulting on curriculum; advising on incubator program
design and management; donating supplies; and being references for graduates.

Goals and Outcomes Achieved

Supply the activities that were completed in order to achieve the performance goals and measurable outcomes for the
project.

If outcome measures were long term, summarize the progress that has been made towards achievement.

Provide a comparison of actual accomplishments with the goals established for the reporting period.

Clearly convey completion of achieving outcomes by illustrating baseline data that has been gathered to date and showing
the progress toward achieving set targets.

The performance goals for the project were all met, although the initial timeline was delayed due to extensive
search and hire processes for the main two staff members.

e Needs Assessment was completed; final report and presentation to the Program Manager and Advisory

Committee
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e Curriculum research and recommendations completed and presented to Program Manager and
Advisory Committee; Program model, structure, curriculum and schedule created.
e Publicity materials created and disseminated. Enrolled 20 students in year 1, 2012 training session and
21 students in year 2, 2013 training session.
¢ Incubator program model researched, designed and implemented on two sites and seven acres, initially.
Four graduates from 2012 program leased land through incubator program in 2012-13 and three
students in 2013 program have started in incubator program to date.
e Program evaluation is ongoing and was conducted during and after first training session in 2012 by a)
student evaluation of guest speakers, topics and field trips, b) oral and written student evaluation of
entire program and experience they had in it, c) solicitation of feedback from program partners and
Advisory Committee meetings, d) staff retreat program evaluation session with program staff, and e)
regular discussion between program and teaching staff about effectiveness of each class, farm activity
and site visit.
Measurable outcomes to date include:
- 41 new farmers educated through the 2012 and 2013 CFA training program.
- 7 beginning farmers in the CFA incubator program.
- 75% of 2012 class currently in agriculture; remainder still planning to enter.
- 50% of 2013 own land and/or farming during training program; remainder writing business
plans to enter farming.
- Three graduates and one current CFA student have purchased farmland since CFA.
- Food Bank Farmers initiative started; landowner-donated land being managed by current CFA
student; food being donated to Food Bank of Yolo County.
- 1 acre CFA plot run by training program students producing fresh produce being donated to
Kids Farmers Market program of the Food Bank of Yolo County.
- CFA Program Manager consulting on proposed Cannery Park urban farm in Davis, California;
may become incubator program site / adjunct to CFA program.
- CFA Program Manager working with program partner California FarmLink to develop
Individual Development Accounts for new farmers from CFA program (non-grant funding was
cut from this program since the implementation of the project which has slowed progress).

Baseline data was zero since there was previously no beginning farmer training or incubator program in the
Sacramento Valley. New farmers leasing land directly from CFA in the incubator program is reduced from
original expectation of half of students per year (10), however in large part that has been due to CFA students
and graduates obtaining farming jobs in other farm operations or at other sites, purchased or leased, so quickly
upon graduating, or even while still participating in the program.

The need to expand the CFA incubator program still exists because access to land for many of the younger
new farmers in the region, especially those with little capital, is a large challenge. In the future, the CFA
incubator program may be opened to qualified beginning farmers beyond the pool of CFA graduates who
have had sufficient training or experience to manage a plot of land.

The need to support, provide ongoing mentorship, field-based supervision and trouble-shooting, and

networking to new farmers in years 1 through 5 of their early careers cannot be overstated. With the creation
of the California Farm Academy, more farmers are contacting staff for advice, job openings, land or
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production questions and seeking what are now free consulting services. With limited (two full-time) staff, the
CFA must focus first on its program students, graduates and incubator farmers; however, it is clear that
beginning farmer and part-time farming landowners in the region require and seek support services for
continued success.

The California Farm Academy intends to be a long-standing training and farm business incubator program in
the region, with continued funding from a variety of sources.

Beneficiaries

e Provide a description of the groups and other operations that benefited from the completion of this project’s
accomplishments.

e C(Clearly state the quantitative data that concerns the beneficiaries affected by the project’s accomplishments and/or the
potential economic impact of the project.

e New farmers: primarily the 41 students directly involved in the program, as well as others in the
region who are networking with CFA.

e Established specialty crop farmers: several have hired CFA students or graduates as employees on
their farms or as consultants. Many have called and obtained information or references from Center for
Land-Based Learning.

e Specialty crop industry: The three farms purchased by CFA graduates/students totaling 200 acres is
just the start of the impact within the industry. Other CFA students and graduates are farming on
existing farms or teaching dozens of youth and other adults about agriculture as part of their new
careers. It is too early to assess the economic impact of the CFA program directly; however the
multiplier effect of each farmer producing crops, managing land, impacting the food system and
educating future farmers and consumers is large. The program will make an attempt to assess these
impacts, as it tracks and stays in communication via online and in person networking, with all of its
participants.

Lessons Learned

e  Offer insights into the lessons learned by the project staff as a result of completing this project. This section is meant to
illustrate the positive and negative results and conclusions for the project.

e Provide unexpected outcomes or results that were an effect of implementing this project.

e If goals or outcome measures were not achieved, identify and share the lessons learned to help others expedite problem-
solving.

The California Farm Academy has shown strong early success according to interviews with the participants
and their determination to pursue farming careers, the program partners who are excited about continuing to
work with CFA, and the public who is eager to learn where its food comes from and ensure a continued
supply of healthy fresh produce. The challenges staff have faced have been those of starting something new
and engaging many different interests and groups in the region. Largely, these have been positive
opportunities, with the staff having too much to do as a result of the interest being the primary downside.
Impact will take time to assess and to grow as participant numbers increase, but hiring experienced staff and
maintaining individual support of new farmers are key.
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Additional Information

Provide additional information available (i.e. publications, websites, photographs) that is not applicable to any of the prior
sections.

e Food Bank Farmers website: http://www.foodbankfarmers.org/

e Facebook page: https://www.facebook.com/FoodBankFarms

e (BS Sacramento TV Channel 13 news piece: http://sacramento.cbslocal.com/video/9153312-farmers-
help-supply-yolo-county-food-bank-with-fresh-produce/

e Woodland Daily Democrat article, California Farm Academy and Food Bank Farmers, Aug 2013

e Sidecar Farm Facebook page: https://www.facebook.com/sidecarfarm1

e (BS Sacramento TV channel 13 evening news piece Aug 8, 2013 on California Farm Academy:
http://sacramento.cbslocal.com/2013/08/08/program-younger-farmers-learn/

e Davis Enterprise article, California Farm Academy graduation, August 2012:
http://www.davisenterprise.com/local-news/ag-environment/growing-new-farmers-in-yolo-county/

e Davis Enterprise article, California FarmLink and CLBL supporting new farmers, July 2013:
http://www.davisenterprise.com/local-news/nonprofit-helps-match-up-farmers-landowners/

e CDFA Growing California video on California Farm Academy:
http://www.cdfa.ca.gov/egov/video/?id=59

e (alifornia Farm Academy website: www.californiafarmacademy.org
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USDA Project No.: Project Title:

33 Increasing Sales of CA Mandarins by Identifying and Preventing Dryness
Grant Recipient: Grant Agreement No.: | Date Submitted:
Cuties Clementine Cooperative SCB10033 December 2012
Recipient Contact: Telephone: Email:
Dr Etienne Rabe Rabe (661) 337-860 erabe(@paramountcitrus.com
Scott Owens Owens (661) 720-2508 sowens@paramountcitrus.com

Project Summary

e Provide a background for the initial purpose of the project, which includes the specific issue, problem, or need that was
addressed by this project.

o Establish the motivation for this project by presenting the importance and timeliness of the project.

e If the project built on a previously funded SCBGP project, describe how this project complimented and enhanced
previously completed work.

Project Purpose: The purpose of the project was to non-destructively identify dry (non-juicy) clementine
fruit with the aim of providing the consumer with a consistent eating experience, expanding the demand for
California-grown mandarins in the presence of other northern-hemisphere-produced imported mandarin
product. Research shows that when consumers get dry mandarins they put off future purchases, often until the
next crop year. Addressing this issue is critical to the continued growth of the California (CA) mandarin
industry and to position it against potential competition from foreign imports. The CA mandarin industry is
relatively young; the first large-scale plantings were done in 1999 in response to the success of Spanish
imports to the East Coast. A 2007 study by the Florida Department of Citrus indicated that imports of
mandarins from Spain have grown from 67,000 95 1b boxes in 1989 to 1.5 million boxes in 2006, primarily to
East Coast markets. Spanish fruit has posed heavy competition for Florida mandarins, and to some extent for
CA navel oranges. Research published by the Florida Department of Citrus demonstrates that Spanish imports
negatively impact prices for Florida growers; Cuties Clementine Cooperative (CCC) wished to avoid this. The
first Spanish mandarins began to reach the West Coast in 2005; while the eating quality of CA mandarins is
good, CA fruit does have a higher incidence of dryness than the Spanish fruit due to Spain's cooler growing
conditions. This had led to concerns about the CA mandarin industry's continued competitiveness and market
growth. Consumer preference for easy-peel citrus fruit is increasing and additional volumes of mandarins -
without dryness problems - will be required to meet this demand. If CA cannot meet consumer demand, the
volume of imported fruit will increase not only on the East Coast but to the West Coast as well. CCC’s project
would research and test CA grown mandarins in hopes of finding a solution to the high incidence of dryness.
Solving this problem will assist in CCC’s primary objective: increasing the purchase frequency and
consumption of CA mandarins and position CA grown fruit against expansion of imported mandarins to West
Coast markets.

This project did not build on any previously-funded SCBGP project.
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Project Approach

e  Briefly summarize activities performed and tasks performed during the grant period. Whenever possible, describe the work
accomplished in both quantitative and qualitative terms. Include the significant results, accomplishments, conclusions and
recommendations. Include favorable or unusual developments.

e  Present the significant contributions and role of project partners in the project.

Overhead cooling to modify orchard microclimate: [Note: due to the commencement of this sub-project
prior to the grant approval, it could not be funded under this grant. CCC nevertheless viewed this as an
integral part of the field portion of this proposal]. CCC conducted overhead cooling trials on a 10 acre test
plot. This task included erecting misters on trellises over the trees in the test plot, which is not a standard
method of irrigation in the citrus industry. Equipment to be purchased included piping, trellising, and
computer software and control systems to control on/off values relative to vapor pressure deficits. Bennett &
Bennett Irrigation Inc. executed the installation under Sun Pacific supervision. Sun Pacific personnel also
oversaw the day to day aspects as well as data collection.

MicroAcoustic Instruments, Inc. investigated various interactions between ultrasonic waves on a limited
number of fruit samples to try and locate a dominant interaction mechanism that could be used as an
ultrasonic indicator of “juiciness.” MicroAcoustic attempted to determine if the dominant interaction
mechanisms (if any) would provide a high enough signal-to-noise ratio for an air-coupled ultrasonic
measurement system to be practical for commercial development. A greater portion of funding was dedicated
to year one because of the need to evaluate the applicability of the technology at the onset of the study and to
refine the detection mechanism (signal and receiving). Thus, follow-up tests measured different sources of
signal and receivers to refine and optimize the methodology, and to eventually integrate it with commercial
packing line equipment.

Aspect Technologies in conjunction with Paramount Citrus personnel tested the ability of Nuclear Magnetic
Resonance and Magnetic Resonance Imaging (NMR/MRI) to detect fruit dryness. Aspect also evaluated the
applicability of modifying current in-line processing facilities, including issues such as the speed of the
machinery and the number of machines necessary to process all fruit as it is harvested. Aspect’s work
included developing appropriate software for use with NMR/MRI equipment.

Compac (and Autoline) Sorting Equipment tested the applicability of Near Infrared (NIR) technology to
detect dryness by executing in-line trials. The aim was also to develop appropriate software necessary to
incorporate NIR technology on existing processing equipment.

Biogold USA analyzed climatic data from CA clementine and mandarin growing regions with comparisons
of climatic data from other foreign clementine-producing countries (i.e., Spain, Morocco, South Africa, Chile,
and Australia). Analysis included evaluating climatic patterns (specifically heat unit accumulation and vapor
pressure deficits —- integrating heat units and relative humidity to identify how certain climatic differences
affect fruit dryness).

The following aspects proposed in the grant were not addressed due to the lack of a non-destructive method of

separating fruit on dryness being available, including (i) Consumer taste test (Tragon), (ii) the online surveys
(Luth Research), (iii) Consumer data collection (Perishables Group) and (iv) Postharvest Analysis (UC
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Riverside). CCC could not categorize the subject material suitably to subject it to additional consumer taste
tests to verify the level of dryness which the public can tolerate/find acceptable.

Goals and Outcomes Achieved

Supply the activities that were completed in order to achieve the performance goals and measurable outcomes for the
project.

If outcome measures were long term, summarize the progress that has been made towards achievement.

Provide a comparison of actual accomplishments with the goals established for the reporting period.

Clearly convey completion of achieving outcomes by illustrating baseline data that has been gathered to date and showing
the progress toward achieving set targets.

1.

Impact of climate modification on dryness levels using overhead misting: Equipment was installed and
supplied by Bennett & Bennett, and research was overseen and data was collected by Sun Pacific

Farming. The 2010 summer turned out to be unusually cool compared to other years. Only a few days of
high heat were experienced and the overhead mister initiated at 95 degrees Fahrenheit (F). Overhead
cooling reduced the canopy temperatures on average of 4 to 8 degrees F. For example, from a high of 103
to 108 down to 95 to 104. Overhead cooling increased juicy fruit to 66%, up from 47% in the control. Brix
levels in the juice were marginally lower in the cooled trees (9.8) vs. control (10.1). During 2011, another
relatively cool summer, essentially similar results to those of 2010 were obtained. The 2012 summer was,
by contrast, classified as hot, exhibiting above normal temperatures with higher heat unit accumulation,
especially during the late summer/fall period.

Application: Since the overhead cooling presented undesirable side effects such as tree canopies being
wet for longer periods resulting in higher fungal problems, it is unlikely that this technology will be
applicable in practice, even if the data proved to be very good.

Ultrasound tests (Microacoustic Inc): During year 1 of the research, air-coupled ultrasonic transducers
were used to send ultrasonic waves through the fruit. The data obtained to date has not shown the positive
results hoped for at this time. The morphology of the citrus fruit juice sacs causes the dispersion of
ultrasound waves, not allowing movement across the juice sacs. The juice sac membranes cause obstacles
and redirect the waves. Additionally, the level of “free” space (air) in the fruit between the peel and edible
portion and the central cavity cause the waves to lose intensity and weak recapture signal.

A follow-up study (2011/12) was conducted using resonant acoustic spectroscopy at frequencies below
40kHz to define a method for detecting "juiciness" of fruit. The two shaker systems proposed for this
follow-up study have been successfully established and much work has been undertaken to characterize
and calibrate these systems. Extensive measurements have been performed both on various calibrating
resonators and on clementines at frequencies up to 40kHz using both the low frequency and high
frequency shaker systems. Results to date seem to indicate that no vibrational responses of any practical
use occur in clementines above a frequency of ~2kHz, but that an encouraging trend, seemingly correlated
with a dry-to-juicy scale, does occur in vibrational responses below a frequency of 2kHz.
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Figure 1: Experimentally obtained frequency response functions for 10 different clementines, as obtained by
the low-frequency shaker system. The positions marked “fa” and “fr”” on the brown curve indicate the first
antiresonance and first resonance frequencies, respectively, for one of the two very dry clementines.

The encouraging trend is best summarized by Figure 1, where typical results obtained by the low-frequency
shaker system are displayed for initial shipments of clementines sent to MicroAcoustic. Shown here are 10
frequency response functions, each for a different clementine in a mass range near ~150 grams. The curves
plot what is termed the accelerance as a function of the shaker’s vibrational frequency. Accelerance is a
measure of how easy it is to accelerate the clementine upon the shaker for a given force, and it varies with
frequency as various vibrational resonances or anti-resonances are excited within the clementine. All
clementines display essentially the same characteristic accelerance curve, differing primarily in the positions
of resonance and antiresonance frequencies. In particular, at low frequencies (near zero) each clementine
simply moves up and down on the shaker as a rigid non-vibrating mass, such that the accelerance value is
directly related to the inverse of the clementine’s static mass. As the frequency of the shaker increases, the
accelerance drops as the first antiresonance frequency (fa) of each clementine is reached. Above the first
antiresonance frequency, the accelerance climbs towards a first resonance frequency (fr) after which the
clementine undergoes a series of higher-order antiresonant and resonant vibrations with increasing frequency.
By a frequency of 800Hz (at the upper frequency in the figure) the clementine is barely vibrating at all and the
accelerance trends toward a value related to the inverse of the mass of the support structure (i.e., at this point
it is as if the clementine is not on the shaker at all). The vibrational mode shapes for the first antiresonant and
resonant vibrations of a clementine (fa and fr) have been separately mapped by a roving accelerometer and so
the shapes of these characteristic vibrations are now well understood.

The important trend to note from Figure 1 is that two of the curves in particular (the brown and green curves)
are shifted significantly towards the right (towards higher frequencies) compared to the others which are more
closely clustered together to the left. Acoustically, such shifting of vibrational modes toward higher
frequencies indicates that these two clementines are acting as if they are much stiffer than the others (i.e., have
higher elastic constants). Indeed, upon dissection it was found that the 8 clementines with curves to the left
were juicy and colorful and flavorful compared to the two clementines whose curves were shifted to the right
which were comparatively very dry and with little flavor. Recall that such a relationship was predicted in the
Microacoustic first stage feasibility study for ultrasonic characterization of clementines, where simplified
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load-cell measurements suggested that Young’s modulus (stiffness) was considerably higher for the dryer
fruit. The results shown in Figure 1 were not isolated of course, but repeatable, even for different size- (mass-)
groupings, as subsequent tests on the remainder of the initial shipments of clementines showed.

By the end of testing the initial shipment of fruit, there was every indication of a possible route forward for
development of a practical online inspection system for detection of juicy fruit. The subsequent research was
somewhat hampered due to some batches of fruit arriving into Canada at the lab in non-optimal condition,
presumably over-nighted in unprotected warehouses and the fruit being frozen, losing the acoustic abilities.
Much time was unproductively spent on fruit which lost its characteristics. The final results were thus
inconclusive at the end of the present study, but with enough data obtained from the initial fruit shipments to
provide reason for optimism that this approach will be able to practically differentiate between dry and juicy
fruit.

3. Climatic Analysis: The main conclusions were: (i) comparing the clementine growing regions in the
Central Valley of CA with Valencia, Spain, as the benchmark climate based on quality clementine
production (plus a few other regions of known quality clementine production) it is clear that there are both
higher heat unit but more specifically substantially higher vapor pressure deficits (VPD). [The VPD’s are
an indication of the level of “stress” the plant experiences under high temperatures and accompanying low
humidities]; (ii) the one area (Marakech, Morocco) with higher VPD’s than Arvin, CA, grows a different,
more juicy selection of clementines to what is grown in CA; (ii1) due to urbanization in Spain in the
Valencia region, the Spanish industry is moving south into hotter, less humid regions (eg, Sevilla, with
slightly lower VPD’s than the Central Valley) but where they are also starting to experience more dryness,
especially on the early-maturing selections of clementines.

4. NMR/MRI tests (Aspect Technologies): After some initial testing it became clear quite soon as to the
challenges that will be faced to convert this into a usable technology, even in the longer term, and further
evaluation was ceased.

5. Near-infrared tests (Compac/Autoline): Initial evaluation, soon after the commencement of the grant,
indicated promise but repeatability was unsatisfactory. The technology will have to be refined by the
manufacturers to render it usable in this regard.

A very large part of the proposed study was predicated on finding a non-destructive method to
quantify dryness. It became apparent that a non-destructive method using two of the three proposed
methods could not be utilized without extensive time and challenges to convert the methods into
usable technologies. Due to the higher potential for results, CCC shifted the focus to the ultrasound
technology; however, the ultrasound method requires refinement to develop it into a reliable non-
destructive method to quantify dryness. Lack of a reliable non-destructive method to quantify
dryness combined with an overly optimistic work plan and timeline resulted in the expected
measurable outcomes not being met.

Although, the expected measurable outcomes were not realized, CCC did find encouraging

information relating to the ultrasound technology which will be pursued beyond this grant.
Additionally, the climatic survey of Clementine-growing regions in the world, comparing optimal
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vs less optimal climates allowed CCC to separate growing regions by variables such as heat unit
levels and vapor pressure deficits.

During the last 3 years, via a concerted marketing effort from the Cutie Clementine Cooperative,
the goal of growing the market to per capita consumption in excess of 2 lbs per person has been
achieved. In fact, the per capita consumption of California mandarins is estimated to be closer to
2.5 Ibs per year at this time.

Beneficiaries

e Provide a description of the groups and other operations that benefited from the completion of this project’s
accomplishments.

e C(Clearly state the quantitative data that concerns the beneficiaries affected by the project’s accomplishments and/or the
potential economic impact of the project.

The CCC and its associated members (Paramount Citrus, Sun Pacific and Fowler Packing) were all to a more
or lesser degree involved in the planning and subsequent execution of the research. While Paramount Citrus
took the overall coordination role, Sun Pacific performed the overhead cooling project. The CA mandarin
industry, with the CCC being a very major component in terms of acreage and volume (in excess of 60% of
volume) has learnt a lot, even if some aspects may have yielded no implementable technology to date. It at
least closed certain avenues of research for future similar endeavors. There is no quantitative data available
yet that can be applied. The Microacoustic/Ultrasound research holds the most promise and will be continued
with via own funding from the group. A good foundation exists in this regard and proof of concept is nearly
completed and expected after the 2012/13 harvest season. The group is willing to continue to build on this
investment to eventually establish a commercial unit to sort non-destructively via ultrasound technology. In
addition, CCC has reason to be optimistic that the NIR technology is moving towards being able to sort on
dryness, at least at some level. The climatic information and overhead cooling data will be used by the group
to (i) mitigate orchard stress as much as possible and (ii) look at changing the clementine selection planted
towards juicier subvarieties where possible.

Lessons Learned

e  Offer insights into the lessons learned by the project staff as a result of completing this project. This section is meant to
illustrate the positive and negative results and conclusions for the project.

e Provide unexpected outcomes or results that were an effect of implementing this project.

e If goals or outcome measures were not achieved, identify and share the lessons learned to help others expedite problem-
solving.

The initial premise of the project was to develop non-destructive technology to separate fruit on
dryness/juiciness levels. The execution of the other subprojects was dependent on having a non-destructive
technology available. To the end of finding a non-destructive technology, CCC proposed to evaluate one
existing technology (near-infrared), one technology fairly well advanced to evaluate such tools (nuclear
magnetic resonance) and one totally new technology (ultrasound). NIR (to date) and NMR (seemingly too
difficult to be adapted to obtain commercial speeds) fell by the wayside early on. Ultrasound ended up the
only avenue of promise. This was, and is, a pleasant surprise to us. Thus, most of the other subprojects

195



CALIFORNIA DEPARTMENT OF FOOD & AGRICULTURE

SPECIALTY CROP BLOCK GRANT PROGRAM
FINAL PERFORMANCE REPORT

dependent on a technology to sort for dryness could not be adequately performed. The submitted proposal
was too optimistic relative to the timelines.

The group learned valuable information as outlined in the previous section: (i) CCC believes the final proof of
concept for the ultrasound technology would be achieved with additional research during this harvest season;
if the data obtained on the sound fruit of 2011/12 study is re-demonstrated, it would have be achieved and (ii)
the microclimate mitigation aspects in the orchard coupled with possible changes, where practical, to the
juicier (but smaller-fruited) subvarieties provides helpful avenues to mitigate the dryness issues, even in the
absence of quantitative dryness separation technology.

Additional Information

e Provide additional information available (i.e. publications, websites, photographs) that is not applicable to any of the prior
sections.

None
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USDA Project No.: Project Title:

34 Bird Depredation to Almonds, Lettuce, Melons and Ginseng

Grant Recipient:

Grant Agreement No.:

Date Submitted:

United States Department of Agriculture, SCB10034 December 2013
National Wildlife Research Center
Recipient Contact: Telephone: Email:

Scott Werner

(970) 266-6136

Scott.J.Werner(@aphis.usda.gov

Project Summary

e Provide a background for the initial purpose of the project, which includes the specific issue, problem, or need that was

addressed by this project.

o  Establish the motivation for this project by presenting the importance and timeliness of the project.
e If the project built on a previously funded SCBGP project, describe how this project complimented and enhanced

previously completed work.

Several bird species cause monetary losses to agricultural production throughout the world. For example,
migratory birds cause substantial damage to ripening fruit crops. Scientists at the USDA National Wildlife
Research Center (NWRC) previously estimated that birds caused $8.5 million of damage to blueberry
production in the United States (Avery et al. 1993). Whereas lettuce is an important economic crop in
California, bird depredation to recently planted crops is a primary concern throughout many production
areas. Most respondents associated with a recent NWRC survey reported that wild turkeys were present
(83%) and cause damage (60%) at their ginseng facilities every year (Werner et al., unpublished results).
These losses have motivated the use of several bird damage management techniques, including chemical

repellents.

It is imperative that California develop a comprehensive integrated pest management program to identify
and mitigate potential hazards associated with bird depredation to specialty crops. Although methyl
anthranilate is currently registered for agricultural applications, Werner et al. (2005) concluded that Bird
Shield® (a.i. 26.4% methyl anthranilate; Bird Shield Repellent Corp., Pullman, WA) was not effective for

repelling blackbirds.

Although anthraquinone repellents are not currently registered for agricultural applications, the
manufacturer (Arkion Life Sciences, New Castle, DE) was issued labels (FIFRA Section 18) for corn seed
treatments in Louisiana, Michigan, Minnesota, Mississippi, North Dakota, South Dakota, Texas, and
Wisconsin; and rice seed treatments in Louisiana, Mississippi, and Missouri during the 2009 growing
season. Through laboratory efficacy testing, Werner et al. (2009) recently estimated threshold
concentrations of an anthraquinone-based repellent (a.i. 50% 9,10-anthraquinone; Arkion Life Sciences) for
Canada geese offered treated corn seeds (threshold concentration needed for >80% repellency = 1,450 ppm
anthraquinone), red-winged blackbirds offered treated rice (>5,000 ppm anthraquinone) and sunflower seeds
(1,475 ppm anthraquinone), and ring-necked pheasants offered treated corn (10,450 ppm anthraquinone)
and sunflower seeds (>2,000 ppm anthraquinone). Laboratory efficacy data are currently needed for small
fruit, vegetables, and other specialty crops affected by bird depredation.
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NOTE: It was determined that lettuce seedlings as a food source would not yield suitable data for this
project; therefore, rice, wheat, corn, oat and almonds, treated with anthraquinone, were used as the food
sources.

Horned Larks

Horned larks (Eremophila alpestris) severely damage lettuce, carrots, beets, spinach, turnips, and peas in
California (Neff 1948). California’s lettuce crop (Lactuca sativa) is economically important; it comprised
approximately 77,000 ha of lettuce valued at $735 million in 1996 (California Farm Bureau Federation web
page, 1998), 101,000 ha valued at $1.3 billion in 2002 (cfbf.com, 2002), and $1.6 billion in 2010
(CDFA.ca.gov/statistics 2011-12). In 1974, approximately 45% of survey respondents regarded bird
damage as a serious problem among California lettuce growers (DeHaven 1974). Bird damage to newly-
planted lettuce remains a major problem in several production areas in California, including the San Joaquin
Valley, the central coast, and southern California (Hueth et al. 1998; Gebhardt et al. 2011).

York et al. (2000) suggested that horned larks cause the majority of damage to California lettuce production.
Horned larks consume lettuce seeds, uproot seedlings, and graze seedling leaves (cotyledons). Damaged
lettuce seedlings are typically stunted or disfigured, and thus disrupt harvest schedules. Horned larks are
most abundant and cause most damage to lettuce seedlings from November—January in the Central Valley of
California (York et al. 2000). Lettuce seedlings are most susceptible to bird damage during the two weeks
subsequent to seedling emergence, unless cold weather delays growth (York et al. 2000). Lettuce damage
typically continues until seedlings are approximately 8 cm tall, and severe damage caused by horned larks
typically occurs first near the center of lettuce fields (Cummings et al. 2006). These damages have
motivated the use of several bird damage management techniques, including chemical repellents.

Although methiocarb-based chemical repellents effectively reduced horned lark damage to lettuce seedlings
during an aviary test (Cummings et al. 1998) and a field enclosure study (York et al. 2000), methiocarb is no
longer registered as a bird repellent for use on food crops.

Anthraquinone-based repellents have also been previously tested with horned larks and lettuce seedlings.
York et al. (2000) observed 60% damage (505 of 841 lettuce seedlings “destroyed”) among field enclosures
that contained horned larks and lettuce seedlings treated with “2.79 kg ha™"” Flight Control " (a.i. 50% 9,10-
anthraquinone; Arkion Life Sciences, New Castle, DE). Cummings et al. (2006) observed 8% damage (44
of 522 lettuce seedlings consumed) among field enclosures that contained horned larks and lettuce seedlings
treated with 10 L Flight Control” per ha. The present study was designed to evaluate repellency of foliar
applications of an anthraquinone-based repellent on emergent lettuce seedlings and develop an
anthraquinone concentration-response relationship for horned larks in captivity.

Great-tailed Grackles

Great-tailed grackles (Quiscalus mexicanus) have caused damage within Texas citrus groves (Hobbs &
Leon 1987; Johnson et al. 1989; Glahn et al. 1997). Recent laboratory efficacy studies have estimated the
threshold concentration of anthraquinone as a chemical repellent for common grackles (Quiscalus quiscula;
Werner et al. 2011). The present study was designed to evaluate repellency of an anthraquinone-based
repellent and develop an anthraquinone concentration-response relationship for great-tailed grackles in
captivity.
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American Crows

The 2006 NWRC Research Needs Assessment revealed the priority for damage management research.
Specific research needs include the development of new and improved methods (e.g., repellents) to mitigate
the impacts of crows (Bruggers et al. 2002). Gebhardt et al. (2011) estimated that the expected yield loss per
damaged acre of almonds was 5.1% in California; crows were most commonly regarded as the vertebrate
pests associated with California almond depredation. This study was designed to evaluate an anthraquinone-
based repellent for American crows (Corvus brachyrhynchos) in captivity. The purpose of this present study
was to predict the threshold concentration (i.e. 80% repellency) of an anthraquinone-based repellent for
American crows offered treated almonds.

Wild Turkeys

Wild turkeys negatively impact ginseng production during seed production (Scott et al. 1995) and late-
winter scratching by flocks within partially-melted ginseng gardens (i.e., crown scarification; Joe Heil-
President, Ginseng Board of Wisconsin, Inc., pers. comm.).

The most difficult human-wild turkey conflicts may occur with high-value specialty crops (e.g., ginseng) on
small acreages interspersed in woodland turkey habitat (Miller et al. 2000). Wild turkeys negatively impact
ginseng production during seed production (Scott et al. 1995) and late-winter scratching by flocks within
partially-melted ginseng gardens (i.e., crown scarification; Joe Heil- President, Ginseng Board of
Wisconsin, Inc., pers. comm.). An oat seed treatment as an avian repellent for wild turkeys was evaluated;
active ingredient of the repellent seed treatment is 9,10-anthraquinone (Arkion Life Sciences, New Castle,
DE). The study reported herein was designed to develop a concentration-response relationship of an
anthraquinone-based repellent for wild turkeys.

Project Approach

e  Briefly summarize activities performed and tasks performed during the grant period. Whenever possible, describe the work
accomplished in both quantitative and qualitative terms. Include the significant results, accomplishments, conclusions and
recommendations. Include favorable or unusual developments.

e  Present the significant contributions and role of project partners in the project.

Horned Larks

Preference testing with treated lettuce seedlings.

This study involved preference testing among individually-caged horned larks offered untreated lettuce
seedlings and lettuce seedlings treated with a foliar application of an anthraquinone-based repellent. The
anthraquinone-based repellent used for lettuce treatments included 50% 9,10-anthraquinone (Arkion Life
Sciences).

Acclimation: Experimentally-naive horned larks (N = 54) acclimated within individual cages for five days.
During the acclimation period, one food bowl was presented on each of the north and south sides of each
cage. Both food bowls contained 150 g of the maintenance diet. The project team measured maintenance diet
consumption, assigned larks to one of five test groups, and randomly assigned treatments among groups at
the conclusion of the acclimation period.
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Preference test: Two pans (21 cm % 11 cm x 6 cm) were presented at approximately 0800 hrs, daily for up to
four days of testing (dependent upon daily lettuce consumption). One pan contained repellent-treated lettuce
seedlings; the remaining pan contained unadulterated lettuce seedlings. The north-south placement of pans
was randomized on the first day and alternated on subsequent days of the preference test. Treatment groups
(n =10-11 horned larks per group) were exposed to untreated lettuce seedlings and lettuce seedlings treated
with foliar applications comparable to 2.3 L repellent ha-1, 4.7 L ha-1, 9.4 L ha-1, 14 L ha-1, and 18.7 L ha-
1, respectively (Werner et al. 2011). Lettuce seedlings were counted in all pans prior and subsequent to the
preference test. The test was concluded when <10% of untreated lettuce seedlings remained among cages.

Due to the low amount of lettuce seedlings consumed by the larks during the preference test phase, the
NWRC determined that using lettuce seedlings as the food source would not yield sufficient usable data to
develop an anthraquinone concentration response relationship. Therefore, NWRC used wheat seeds as the
food source.

This study involved concentration-response testing among individually-caged horned larks offered whole
wheat seeds treated with an anthraquinone-based repellent. The anthraquinone-based repellent used for wheat
seed treatments included 50% 9,10-anthraquinone (Arkion Life Sciences).

Acclimation: The horned larks associated with the previous preference test (N = 54) acclimated within
individual cages for five days (Wednesday—Sunday). During the acclimation period, one food bowl that
contained 30 g of maintenance diet was presented within each cage at approximately 0800 hrs, daily.

Pre-test: One bowl (30 g of unadulterated wheat) was presented within each cage at approximately 0800 hrs,
daily for three days (Monday —Wednesday). The birds were ranked based upon average pre-test consumption
and assigned them to one of six test groups. Test treatments were randomly assigned (i.e., 0.02—0.5%
anthraquinone; wt/wt) among groups. Daily consumption was measured on Tuesday—Thursday.

Test: One bowl (30 g of repellent-treated wheat) was presented within each cage at approximately 0800 hrs
on Thursday. Horned larks in treatment groups 1-6 (n = 9 horned larks per group) received one bowl of
0.02%, 0.035%, 0.05%, 0.1%, 0.25%, or 0.5% anthraquinone during the test, respectively. Daily
consumption was measured on Friday. Linear regression was used to analyze lark feeding repellency as a
function of tested anthraquinone concentrations. The NWRC Analytical Chemistry Unit used high
performance liquid chromatography (Werner et al. 2009, 2011) to quantify anthraquinone residues among
wheat seed treatments.

Great-tailed Grackles

This study involved concentration-response testing among individually-caged, great-tailed grackles offered
untreated food and food treated with an anthraquinone-based repellent. The anthraquinone-based repellent
used for food treatments included 50% 9,10-anthraquinone (Arkion Life Sciences, New Castle, DE). Rather
than melons, rice seeds were selected as the food source for this feeding experiment based upon previous
observations of seasonal food preference and energetic requirements of great-tailed grackles under captive
and field conditions. Water was provided ad-libitum throughout the feeding experiment (acclimation, pre-
test, test).
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Acclimation: Experimentally-naive, great-tailed grackles (N = 54 females) acclimated within individual
cages for five days. One bowl of rice seeds was presented on the north side of each cage throughout the
acclimation period.

Pre-test: One food bowl was presented at approximately 0800 hrs, daily during the three-day pre-test. The
bowl contained 75 g of unadulterated rice seeds. Consumption was measured, grackles were assigned to one
of five test groups, and treatments were randomly assigned among groups at the conclusion of the pre-test.

Preference test: One food bowl was presented at approximately 0800 hrs on the day of the test. The bowl
contained 75 g of repellent-treated rice seeds. Treatments for test groups 1-5 (n = 10-11 birds per group)
included targeted concentrations of 0.25%, 0.5%, 1%, 2%, and 4% anthraquinone, respectively (Werner et al.
2011). Consumption was measured at approximately 0800 hrs on the day subsequent to the preference test.
The NWRC Analytical Chemistry Unit used high performance liquid chromatography to determine actual
anthraquinone concentrations (= 10 ppm) among rice seed treatments.

American Crows

This study involved concentration-response testing among American crows offered anthraquinone-treated
almonds. Forty five American crows were live-captured in Oklahoma and transported to Colorado for this
study. All crows were maintained in a group during quarantine and holding by the NWRC Animal Care Unit.
Crows were quarantined for a minimum of 5 days prior to testing. Water was provided throughout the study
(quarantine, holding, acclimation, testing). The maintenance diet was provided throughout quarantine and
holding.

Experimentally-naive American crows (N = 45) acclimated within individual cages for five days
(Wednesday—Sunday). During the acclimation period, one food bowl that contained untreated almonds (raw,
shelled) was presented on the north side of the cage at 0800 hrs, daily.

Pre-test. One bowl (untreated almonds) was presented on the north side of the cage at 0800 hrs, daily for
three days (Monday—Wednesday). Crows were ranked based upon pre-test consumption and assigned to one
of five test groups (n = 9 birds per group) at the conclusion of the pre-test. The project team then randomly
assigned test treatments among groups.

Test. One bowl (anthraquinone-treated almonds) was presented on the north side of the cage at 0800 hrs on
Thursday. Groups 1-5 received almonds treated with 0% (control), 0.5%, 1%, 2%, or 4% anthraquinone,
respectively (target concentrations, wt/wt). Daily almond consumption was measured on Friday. The NWRC
Analytical Chemistry Unit used high performance liquid chromatography to quantify actual anthraquinone
concentrations among almond treatments (+ 100 ppm anthraquinone).

Wild Turkeys

Gobbler concentration-response experiment.

Acclimation: Male wild turkeys (N = 16, experimentally naive) acclimated within individual cages for five
days (Wednesday—Sunday). During the acclimation period, one food bowl that contained 500 g of
unadulterated oats was presented in each cage at approximately 0800 hrs, daily.

Pre-test: One bowl (500 g of unadulterated oats) was presented in each cage at approximately 0800 hrs, daily
for three days (Monday—Wednesday). Gobblers were ranked based upon average pre-test consumption and
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assigned them to one of four test groups. Test treatments were randomly assigned among groups. Daily
consumption was measured on Tuesday—Thursday.

Test: One bowl (500 g of repellent-treated oats) was presented in each cage at approximately 0800 hrs on
Thursday. Birds in treatment groups one—four (n = four gobblers per group) received one bowl of 0.5%, 1%,
2%, or 4% anthraquinone (target concentrations, wt/wt) during the test, respectively. Daily consumption was
measured on Friday. Gobbler repellency was calculated as test consumption of anthraquinone-treated oats
relative to average pre-test consumption of untreated oats (Werner et al. 2009, 2011). Logarithmic regression
procedures were used (SAS v9.2) to analyze gobbler repellency as a function of actual anthraquinone
concentration (= 100 ppm anthraquinone; high performance liquid chromatography [HPLC] analyses were
performed by the NWRC Analytical Chemistry Unit for each tested anthraquinone concentration) and predict
a threshold anthraquinone concentration (i.e. 80% repellency; Werner et al. 2009, 2011). Descriptive

statistics (¥ + SE) were used to summarize gobbler repellency associated with anthraquinone-treated oats.

Hen concentration-response experiment.

Acclimation: Female wild turkeys (N = 40, experimentally naive) acclimated within group cages (two hens
per cage) for five days (Wednesday—Sunday). During the acclimation period, one food bowl that contained
1000 g of unadulterated oats was presented in each cage at approximately 0800 hrs, daily.

Pre-test: One bowl (1000 g of unadulterated oats) was presented in each cage at approximately 0800 hrs,
daily for three days (Monday—Wednesday). Cages were ranked based upon average pre-test consumption and
assigned them to one of five test groups. Test treatments were randomly among groups. Daily consumption
was measured on Tuesday—Thursday.

Test: One bowl (1000 g of repellent-treated oats) was presented in each cage at approximately 0800 hrs on
Thursday. Hens in treatment groups one—five (n = four hen cages per group) received one bowl of 0%, 0.5%,
1%, 2%, or 4% anthraquinone (target concentrations, wt/wt) during the test, respectively. Daily consumption
was measured on Friday. Hen repellency was calculated as test consumption of anthraquinone-treated oats
relative to average pre-test consumption of untreated oats (Werner et al. 2009, 2011). Again, logarithmic
regression procedures were used (SAS v9.2) to analyze hen repellency as a function of actual anthraquinone
concentration (= 100 ppm anthraquinone; NWRC Analytical Chemistry Unit) and predict a threshold

anthraquinone concentration (i.e. 80% repellency; Werner et al. 2009, 2011). Descriptive statistics (* + SE)
were used to summarize hen repellency associated with anthraquinone-treated oats.

Goals and Outcomes Achieved

o  Supply the activities that were completed in order to achieve the performance goals and measurable outcomes for the
project.

e If outcome measures were long term, summarize the progress that has been made towards achievement.

e Provide a comparison of actual accomplishments with the goals established for the reporting period.

e C(Clearly convey completion of achieving outcomes by illustrating baseline data that has been gathered to date and showing
the progress toward achieving set targets.

The goal of this project was to generate repellent efficacy data necessary for development and registration of
an avian repellent for managing agricultural depredation of specialty crops.
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Horned Larks

Preference testing with treated lettuce seedlings.

Horned larks consumed fewer than 10 lettuce seedlings during the first day of the preference test (i.e., from
treated and untreated pans, combined). For the purpose of developing an anthraquinone concentration-
response relationship for horned larks in captivity, the project team therefore terminated the lettuce seedling
preference test and completed a concentration-response test with anthraquinone-treated wheat seeds.

The project team observed 38—100% feeding repellency among horned larks offered wheat seeds treated with
target concentrations of 0.02—0.5% anthraquinone. Actual anthraquinone concentrations for the 0.02%,
0.035%, 0.05%, 0.1%, 0.25%, and 0.5% anthraquinone seed treatments were 168, 323, 312, 716, 2150, and
3010 ppm anthraquinone, respectively. Lark repellency was not related to actual anthraquinone
concentrations (12 = 0.55; P = 0.091). However, 100% feeding repellency was observed among horned larks
offered wheat seeds treated with 3,010 ppm anthraquinone; the project team previously targeted >75%
repellency for the concentration-response experiments (Werner et al. 2008a,b, 2009, 2010, 2011). Thus,
horned larks were effectively repelled from wheat seeds treated with a target concentration of 0.5%
anthraquinone. Subsequent field efficacy testing is recommended for horned larks exposed to lettuce seeds
(i.e., preplant seed treatments) and lettuce seedlings (i.e., foliar applications to emergent seedlings) treated
with >3,000 ppm anthraquinone.

Great-tailed Grackles

Great-tailed grackles exposed to rice seeds treated with target concentrations of 0.25-4% anthraquinone
exhibited 90-99.5% repellency during the concentration-response experiment. Actual anthraquinone
concentrations for rice seed treatments were: 2060 ppm, 3710 ppm, 8480 ppm, and 16500 ppm, and 35400
ppm anthraquinone, respectively. Great-tailed grackle repellency (y) was a function of anthraquinone
concentration (x): y = 3.110 In(x) + 67.366 (12 =0.78, P =0.0471). Thus, laboratory efficacy (i.e. > 80%
repellency) of this anthraquinone-based repellent was observed at lower concentrations for great-tailed
grackles offered treated rice seeds (> 2060 ppm anthraquinone) than common grackles offered treated
sunflower seeds (> 9000 ppm anthraquinone; Werner et al. 2011).

American Crows

American crows exposed to almonds treated with 0.5-4% anthraquinone exhibited 80—100% repellency
during the concentration-response experiment. Actual anthraquinone concentrations for the 0.5-4%
anthraquinone-treated almonds were: 2980 ppm, 7380 ppm, 14700 ppm, and 31500 ppm anthraquinone,
respectively. Crow repellency (y) was a function of anthraquinone concentration (x): y = 17.130 In(x) —
66.246 (12 =0.99, P <0.001). Therefore, a threshold concentration of 5200 ppm anthraquinone is predicted
for American crows offered treated almonds.

Wild Turkeys

Gobbler concentration-response experiment.

Gobblers exposed to oats treated with 0.5-4% anthraquinone exhibited 78—99% repellency during repellent
exposure. Actual anthraquinone concentrations for the 0.5-4% anthraquinone-treated oats used for both the
gobbler and hen experiments were: 4120 ppm, 8820 ppm, 19100 ppm, and 34400 ppm anthraquinone,
respectively. Gobbler repellency (y) was a function of anthraquinone concentration (x): y = 9.921 In(x) —
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2.260 (12 = 0.93, P = 0.034). Therefore, predict a threshold concentration of 4,000 ppm anthraquinone is
predicted for gobblers offered treated oats.

Hen concentration-response experiment.

Hens in the control group (<0.5 ppm anthraquinone; HPLC method limit of detection) consumed 216.1 +
21.0 g of untreated oats during the test; their average, pre-test consumption of untreated oats was 193.3 +
22.5 g. In contrast, hens exposed to oats treated with 0.5-4% anthraquinone exhibited 75-98% repellency
during repellent exposure. Hen repellency (y) was a function of anthraquinone concentration (x): y = 10.746
In(x) — 12.029 (r2 = 0.94, P = 0.030). Therefore, a threshold concentration of 5,300 ppm anthraquinone (i.e.
80% repellency) is predicted for hens offered treated oats.

Beneficiaries

e Provide a description of the groups and other operations that benefited from the completion of this project’s
accomplishments.

e C(learly state the quantitative data that concerns the beneficiaries affected by the project’s accomplishments and/or the
potential economic impact of the project.

The eventual registration of an anthraquinone-based repellent will impact over 9,000 specialty crop growers,
and the specialty crop growers will benefit from reduced control costs, reduced avian depredation and
increased yields. The ultimate effectiveness of chemical repellents is dependent upon their efficacy under
field conditions, cost relative to expected damages of unmanaged crops, environmental impacts, and food
and feed safety. Thus, the efficacy data generated by this project will be reconciled with these economic,
environmental, and safety thresholds. No such repellent currently exists for managing avian depredation of
specialty crops. This active ingredient has the potential to be a more cost effective and efficacious alternative
to other control methods.

Lessons Learned

e  Offer insights into the lessons learned by the project staff as a result of completing this project. This section is meant to
illustrate the positive and negative results and conclusions for the project.

e Provide unexpected outcomes or results that were an effect of implementing this project.

e If goals or outcome measures were not achieved, identify and share the lessons learned to help others expedite problem-
solving.

The Expected Measurable Outcome of this Specialty Crop Block Grant was successfully achieved by
generating repellent efficacy data for an anthraquinone-based repellent offered to horned larks, great-tailed
grackles, American crows, and wild turkeys associated with specialty crop depredation. The eventual
registration of an anthraquinone-based repellent will impact over 9,000 specialty crop growers, and
agricultural producers that experience avian depredation of their emergent and ripening crops. Many lessons
were learned throughout the project about feeding response to an anthraquinone-based repellent under
captive conditions. Unexpected outcomes included less than 80% repellency of wheat seed treatments
including up to 0.5% anthraquinone (wt/wt) in horned larks.
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It was unexpected that lettuce seedlings as a food source for the birds would not yield sufficient data.
Another food source had to be found, and rice, wheat, oats, corn, and almonds treated with anthraquinone
were successfully used.

Additional Information

e Provide additional information available (i.e. publications, websites, photographs) that is not applicable to any of the prior
sections.

None.
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USDA Project No.: Project Title: California Agricultural Communications Coalition Social
35 Media Outreach Plan
Grant Recipient: Western Growers Grant Agreement No.: | Date Submitted:
SCB10035 December 2012
Recipient Contact: Cory Lunde Telephone: Email: clunde@wga.com
(949) 885-2264

Project Summary

e Provide a background for the initial purpose of the project, which includes the specific issue, problem, or need that was
addressed by this project.

e  Establish the motivation for this project by presenting the importance and timeliness of the project.

e If the project built on a previously funded SCBGP project, describe how this project complimented and enhanced
previously completed work.

There was an obvious disconnection between California consumers and the farmers who produce their food
supply. To address this challenge, the California Agricultural Communications Coalition (CACC) was
formed to help develop and deliver proactive, positive, farmer-driven messages to California consumers.

The 2009 Specialty Crop Block Grant Program (SCBGP), Project 6 (SCB09001), was secured to help launch
the CACC and the www.KnowA CaliforniaFarmer.com (KACF.com) website, the hub of all CACC- related
activities. The KACF.com website served, and continues to serve, as an online platform to connect
consumers to the source of their food supply, and for consumers and farmers to engage in genuine dialogue
around the key issues facing the California agricultural industry.

The purpose of this SCBGP (SCB10035) was to amplify the work being done with the 2009 SCBGP, Project
6. In recent years, California consumers have increasingly relied on social media as a source for news and
other information about the topics that matter most to them, including California agriculture. In addition to
receiving much of their information from social media sites, many consumers are also engaged in online
communities and participate in robust conversations about important issues, including food and agriculture.
The project team felt that it was important for the specialty crop industry to be aware of these discussions and
become involved in the type of dialogue that influences consumer perceptions of California farmers.

This current project was designed to equip the specialty crop industry to connect with consumers using the
KACF.com website and other social media tools.

Project Approach

e Briefly summarize activities performed and tasks performed during the grant period. Whenever possible, describe the work
accomplished in both quantitative and qualitative terms. Include the significant results, accomplishments, conclusions and
recommendations. Include favorable or unusual developments.

e Present the significant contributions and role of project partners in the project.

The primary focus of the project was to provide social media training for specialty crop farmers throughout
California. All total, ten (10) social media workshops with more than 335 specialty crop farmers and
affiliated industry members were conducted. Workshops were held in Yuba City, Lodi, Modesto, Fresno,
Bakersfield, Santa Rosa, Monterey, San Luis Obispo, Ventura, and Temecula. The workshops emphasized

206


mailto:clunde@wga.com
http://www.knowacaliforniafarmer.com/

CALIFORNIA DEPARTMENT OF FOOD & AGRICULTURE

SPECIALTY CROP BLOCK GRANT PROGRAM
FINAL PERFORMANCE REPORT

the development of content (i.e. blogs, videos, photos) for the KACF.com website and other social media
platforms. Participants were also provided with an opportunity to learn how to utilize social media to
enhance their relationships with customers. Other key topics covered in the workshops included how to
generate thoughtful social media content around the issues facing California agriculture, how to develop
social media networks to push content out to California consumers, best management practices for engaging
in dialogue with online detractors, and basic Facebook and Twitter mechanics/strategies. The workshops
were well-received and resulted in a spike in content on KACF.com after each session. Following each
workshop, the AdFarm team reached out to all of the participants encouraging contributions to the
KACF.com website, and has remained in contact with key attendees to keep them engaged as champions for
the effort.

During and after each social media training session, key allies emerged; these participants were the most
engaged and ready to actively support the CACC and the KACF.com effort. Relationships have been
maintained with the key influencers and they continue to be some of the biggest supporters of the CACC.

The strongest farmer allies represent a wide swath of the specialty crop industry, including growers of
almonds, peaches, strawberries, fresh cut flowers, lettuce, cantaloupe, wine grapes, olives, walnuts,
asparagus, and more. These farmers carry the Know a California Farmer message with them, passionately
sharing with other farmer groups, friends, and non-agriculture organizations. They are now the foundation of
the CACC effort. The relationships established with these farmers are immeasurable. They are highly
influential, engaged in social media, engaged with food audiences, active in numerous organizations and
willing to speak out to tell their multi-generational family farming stories.

In addition to the social media workshops, a number of other activities were conducted including a blogger
tour, which was conducted to better connect urban food bloggers to California specialty crop farmers. Two
bloggers from the Bay area, two from Fresno and one from San Luis Obispo participated in a two-day farm
tour on the Central Coast. Bloggers visited six specialty crop farms that produced commodities ranging from
wine grapes to olives and bok choy to bell peppers. The tour focused on a variety of agricultural practices and
covered key agricultural issues such as labor, water supply, government regulation and nutrition. Social
media played a key role in disseminating messages during the tour. Bloggers and AdFarm staff blogged,
tweeted and posted information they were learning over the two-day tour. Results showed more than 1.8
million impressions were made on Twitter alone.

Another project activity was social media monitoring, which was ongoing and culled to provide CACC
members with updates on issues most relevant and engaging to consumers via the bi-weekly E-newsletter.
Quarterly reports were issued to the CACC Steering Committee to provide stats on the website, including
social media mention stats, trends, and opportunities for further promoting the core messages of the CACC.

Key KACF.com website analytics being tracked include total visits, unique visitors, page views, average
pages per visit, average time on website, visits from mobile devices, traffic sources, top keyword searches, top
sections and content viewed, top authors and social mentions. The top line social media stats include more
than 5,600 total social mentions (Twitter feeds, blogs, open social networks, mainstream media, video/photo
sharing). Looking at the overall social media statistics from a monitoring system for the two years of the
program, the results are good, but not great. Comments are regularly happening in a variety of social spaces,
but farmer participation was not as much as the project team had hoped for in spreading the word about the
Know A California Farmer effort. The positive news is that the project team has built relationships with
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several high profile California farmers that do have a large social reach; they actively promote content and the
efforts of the CACC. Moving forward the project team will need to keep encouraging farmers to not only
create content for the site, but to then share the content with their social graphs as well, and also spread the
word about KACF.com via word of mouth.

Finally, the content in the Communications Toolbox was also reviewed and maintained. Materials from the
“Ask a Farmer” social media training sessions and an archive of the E-newsletter were added and updated
every week. As of September 30, 2012, the total number of Communication Toolbox pages viewed was
9,860, which demonstrates the value of the resource for specialty crop farmers desiring to learn more about
social media and how to use the KACF.com website.

Goals and Outcomes Achieved

e  Supply the activities that were completed in order to achieve the performance goals and measurable outcomes for the
project.

e If outcome measures were long term, summarize the progress that has been made towards achievement.

e Provide a comparison of actual accomplishments with the goals established for the reporting period.

e C(Clearly convey completion of achieving outcomes by illustrating baseline data that has been gathered to date and showing
the progress toward achieving set targets.

The performance goals established at the beginning of the project correlated with the approved tactics and
communications plan, which was designed to engage both members of the California specialty crop industry
and California consumers in the KACF.com website and related social media platforms (i.e. Facebook and
Twitter). As such, the following project goals were established:

Goal #1: Provide the specialty crop industry (farmers and affiliated organizations) with the training and tools
they need to effectively use social media to engage consumers and improve public perceptions of agriculture
as measured by 200 specialty crop farmers and affiliated organizations attendees at 9 total social media
workshops.

The project team was successful in achieving this goal as 337 industry members attended 10 social media
workshops.

Goal #2: Engage both specialty crop farmers (and affiliated organizations) and consumers in the KACF.com
website and related social media platforms (i.e. Facebook and Twitter) as measured by the following metrics:

CACC Members
e Register 300 total contributors to the KACF.com website by September 30, 2012.
e Average at least two (2) new pieces of content (videos, photos or blogs) per day over the course
of the October 1, 2010 to September 30, 2012 time period.
California Consumers
e 2500 Facebook likes.
1,000 Twitter followers.
1,000 unique visitors to the KACF.com website per month.
250 (25%) repeat visitors to the KACF.com website per month.
Maintain at least a three (3.:00) minute average time spent per visit on the KACF.com website.
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e Maintain an average of three (3) pages viewed per visit.
For the time period October 1, 2010, to September 30, 2012 the following statistics were measured:

CACC Members

e A total of 620 registered contributors to the KACF.com website (well above the goal of 300
registered contributors).

e A total of 355 videos, more than 600 pictures, and over 500 blogs on the KACF.com website,
for an average of almost exactly two pieces of content per day during the October 1, 2010 to
September 30, 2012 time period (met target of two pieces of content per day).

California Consumers

e 3,080 Facebook likes (well above the target of 2,500 Facebook likes). More importantly, and
not stated as a goal, the KACF.com Facebook page received 25,950 total visits and
approximately 2,200 likes and comments on update statuses posted to the wall. This
demonstrates that the KACF.com Facebook page established itself as a credible destination for
conversations about California agriculture.

e 1,661 Twitter followers (well above the target of 1,000 Twitter followers).

e More than 30,000 unique visitors visited the KACF.com website, an average of 1,250 visits per
month (well above the 1,000 visits per month target).

e A total of 16,000 repeat visitors visited the KACF.com website, an average of 665 per month or
53% of the unique visitors (well above the targets of 250/25% repeat visitors).

e An average of 2 minutes and 43 seconds spent on KACF.com per visit (slightly below the target
of 3 minute per visit, but still within range).

e An average of 3.1 pages viewed per visit (slightly above the target of 3 pages viewed per visit).

e Collectively, more than 28,000 YouTube videos, 50,500 blog posts, and 8,900 photos were
viewed by California consumers visiting the KACF.com website during October 1, 2010 —
September 30, 2012.

Beneficiaries

e Provide a description of the groups and other operations that benefited from the completion of this project’s
accomplishments.

e Clearly state the quantitative data that concerns the beneficiaries affected by the project’s accomplishments and/or the
potential economic impact of the project.

The primary beneficiaries of this project were the 620 members of the specialty crop industry directly
engaged in the KACF.com website and related CACC activities. These active contributors benefited from the
social media training provided by the project, as well as the enhanced ability and opportunity to engage with
consumers using various social media platforms, including the KACF.com website, Facebook, and Twitter.
Indirectly, as the CACC core messages reached more than 30,000 unique Californian consumers, the broader
specialty crop industry has benefited, and will continue to benefit, from better informed consumers and a
more supportive general public. Furthermore, the 620 contributors to the KACF.com website have stood on
the front lines of the social media revolution and have helped, and are continuing to help, put a face on
California agriculture and reconnect consumers to the source of their food supply. Ultimately, the KACF.com
website has helped to transform how specialty crop farmers communicate with, and relate to, California
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consumers. It enables the specialty crop industry to share their passion and livelihood with potentially more
than 37 million Californians throughout the state, making what they do, and why they do it, much more
meaningful and relevant to the general public.

Lessons Learned

e  Offer insights into the lessons learned by the project staff as a result of completing this project. This section is meant to
illustrate the positive and negative results and conclusions for the project.

e Provide unexpected outcomes or results that were an effect of implementing this project.

e If goals or outcome measures were not achieved, identify and share the lessons learned to help others expedite problem-
solving.

In order for a project such as this to be exceedingly successful, one geared around new technologies and
methods of communication, it requires that a tipping point be reached, a point at which a critical mass of the
industry becomes intimately engaged. Unfortunately, the project did not experience a tipping point scenario.
Therefore, the primary lesson learned in this project is the fact that when dealing with new communications
technologies like social media, the California agricultural industry is generally slow to adopt new approaches
to connecting with consumers (if they are even interested in consumer outreach at all). While the project was
successful in engaging the early adopters and allowing them to take the lead as the face of the industry, the
project team hope is that over time the rest of the industry will see the value in connecting to consumers and
reaching out to them using social media.

Additional Information

e Provide additional information available (i.e. publications, websites, photographs) that is not applicable to any of the prior
sections.

KACF.com Website: http://www.knowacaliforniafarmer.com/
KACF.com Communications Toolbox: http://www.knowacaliforniafarmer.com/communications-
toolbox/toolbox.php (password required, screen shot below)
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KACF.com Facebook: http://www.facebook.com/?ref=home#!/knowacaliforniafarmer? fref=ts
KACF.com Twitter; https://twitter.com/KnowaCAFarmer
CACC YouTube Channel: http://www.youtube.com/caccmembers
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USDA Project No.: Project Title:
36 Spanish Strawberry Production Manual and Outreach
Grant Recipient: Grant Agreement No.: | Date Submitted:
Cachuma Resource Conservation District SCB10036 December 2013
Recipient Contact: Telephone: Email:
Anne Coates (805) 455-2820 acoates(@rcdsantabarbara.org

Project Summary

e Provide a background for the initial purpose of the project, which includes the specific issue, problem, or need that was
addressed by this project.

e  Establish the motivation for this project by presenting the importance and timeliness of the project.

e If the project built on a previously funded SCBGP project, describe how this project complimented and enhanced
previously completed work.

The Spanish Strawberry Production Manual and Outreach project was implemented to improve the long-
term competitive position of the many Central Coast Spanish-speaking small/medium-acreage strawberry
farmers. The main objective was to facilitate dissemination of accurate, local, up-to-date technical
information on strawberry production, enabling Spanish-speaking farmers to improve adoption of best
management practices (BMPs) within the framework of a sound business model and while achieving
regulatory compliance. The broader goal was to enhance and sustain long-term competitiveness of
California strawberry production, with an emphasis on the Central Coast, focusing on the Santa Maria
Valley growing region.

The majority of the small-acreage Spanish-speaking strawberry farmers in the large Santa Maria Valley
growing region have historically not had accessible information to make management decisions supportive
of conservation, sustainability and competitiveness. The disconnect created by language and cultural barriers
prevents access to agronomic education. Many resources are solely available in English, including a great
deal of technical, regulatory and business management information. Additionally, Spanish-speaking farmers
who speak very little English have had no way of connecting to the occasional resources that are available.
For example, if translation is offered at a workshop, these farmers are probably are not on the mailing list to
be informed. Even when translation is offered, the corresponding slides and handouts may not be in Spanish,
intensifying uncertainty about the information.

To support the ability of Spanish-speaking farmers on the Central Coast to continue to do business while
conserving resources, in order for strawberry production and land stewardship to be jointly achieved, the
Cachuma Resource Conservation District (CRCD): 1) held 12 workshops to provide local research to
farmers and connect farmers to local technical resources; 2) conducted over 50 one-on-one field visits; 3)
produced two Spanish-language videos; and 4) developed and provided three-hundred farmers with an 80-
page comprehensive field-ready Spanish Strawberry Production Manual (SSPM), entitled Strawberry
Production Manual for Central Coast Farmers. The techniques and tools provided by workshops, on-farm
consults, and the manual has allowed farmers to utilize and demonstrate use of BMPs to address food safety
and water quality, to promote conservation and to improve their overall competitiveness.
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The CRCD has been cultivating relationships and connecting local Spanish-speaking strawberry farmers
with technical information and resources for over ten years. The CRCD has produced materials in Spanish
for growers such as irrigation audit reports/recommendations and soil nitrate quick test (SNQT) fertilizer
management tool instructions. The bilingual Technical Field Advisor and other bilingual staff have provided
workshops held in Spanish, inviting partners such as local University of California (UC) Farm Advisors.

This project built on a 2008 Specialty Crop Block Grant Project 2, Technical Assistance to Small-Acreage
Farmers on the California Central Coast. This 2008 project supported technical outreach to Spanish-
speaking strawberry farmers in the form of workshops, field visits and demonstration sites of UC-led field
experiments. Through this project, CRCD learned there was a need for a comprehensive strawberry
production manual.

Project Approach

e Briefly summarize activities performed and tasks performed during the grant period. Whenever possible, describe the work
accomplished in both quantitative and qualitative terms. Include the significant results, accomplishments, conclusions and
recommendations. Include favorable or unusual developments.

e Present the significant contributions and role of project partners in the project.

Spanish Strawberry Production Manual (SSPM)

To assure that the SSPM would best meet the needs of the target group, the bilingual Technical Field
Advisor involved an active stakeholder advisory committee (SAC) of 32 local growers in each phase of
manual development. For example, the fertilizer calculation section was added upon request of the SAC.
The idea of using the dry eraser marker to write in the manual was developed in response to SAC members
request to make calculations based on manual content. This idea was expanded to include nutrient budgeting
and irrigation scheduling, evolving the manual into a unique, interactive tool as well as guide. The SAC was
consulted on all draft versions of the manual, which proved to be instrumental in producing a useful final
product. In addition, the Technical Field Advisor was a native Spanish speaker who had firsthand
experience working on his family farm in strawberry production prior to working for CRCD, and thus,
developed a great rapport with local farmers. Cultivation of this relationship produced a vocal SAC.

Two UC Strawberry Advisors from the other two Central Coast strawberry productions areas assisted with
the manual content as well. The manual was further expanded under the direction of UC Strawberry
Advisors as additional technical information was provided, which was relevant to the other two large
Central Coast strawberry production areas. In addition, the business management section of the manual was
greatly improved by contributions by the UC Farm Management Advisor. Once the project was expanded to
cover the entire Central Coast, the bilingual Natural Resources Conservation Service (NRCS) Area
Agronomist, NRCS Engineers and Soil Conservationists and Resource Conservation District (RCD) staff in
other U.S. Department of Agriculture (USDA) Service Centers provided generous contributions as well.

The SSPM was initially to be 20 pages; however, the overwhelming interest in the manual resulted in an 80-
page comprehensive, region-wide manual produced in Spanish to address complex aspects of strawberry
production. Practical topics covered in the manual included: components of a business plan; assessing
business costs; complying with regulations; understanding the strawberry plant and water cycle; variety and
transplant selection; microclimates; soil considerations; bed design and preparation; mulch selection;
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erosion control; irrigation system design, scheduling, and maintenance; macro- and micro- nutrients;
nutrient budgeting and scheduling; fertilizer calculations; specific pest and disease cycles and Integrated
Pest Management (IPM); fruit management and quality; a production planning calendar; and local free
technical service providers. Each page was laminated and a dry erase marker and eraser was provided in
order for farmers to follow the guide to write in nutrient budgeting, fertilizer, and irrigation scheduling
calculations plus relevant notes.

The SSPM has been overwhelmingly well-received. The 300 copies were placed with growers immediately
and CRCD is continuing to receive additional request for copies. The UC Strawberry Advisor in Monterey
claimed 50 within a single day and has requested additional copies. The Agriculture Land-Based Learning
Association (ALBA) in Salinas found immediate placement for 70 manuals for past and present students of
their program. The manual was featured at the Farm Food Safety and Conservation Network's 6th annual
Co-management Forum as an example of technical information that can be created through multi-agency
collaboration. The Agricultural Commissioner’s Offices have requested copies for farmers waiting in their
lobbies. An English-language version has been requested and is currently under development using NRCS
funding.

Field Visits

One-on-one on-farm Spanish-language technical assistance was provided to farmers. The sixty-four field
visit consults provided by the project consisted of soil sampling, soil mapping, salinity management,
irrigation management, nutrient management and IPM. To address irrigation management, irrigation
evaluations were conducted to test the farmer’s distribution uniformity, analyze scheduling, test irrigation
water for salinity and provide specific recommendations. Hands on training was also provided by way of the
Soil-Moisture-by-Feel test allowing farmers to actively participate in making a cursory determination of the
moisture content of the soil for irrigation scheduling. In addition, training for in-season nutrient
management was conducted using the SNQT. The SNQT kits were provided to farmers with instructions in
Spanish. Additionally, soil samples were collected and sent to a lab for a detailed soil analysis report. CRCD
translated the reports for follow-up farmer consultations on nutrient budgeting. Farmers were provided
assistance with plant pathology by facilitating access to UC Cooperative Extension Pest Management
Guidelines. Farmers were also assisted in the release of beneficial mites for non-chemical mite control.
Farmers were aided in understanding regulatory requirements and in developing their Farm Water Quality
Plans, a Central Coast Regional Water Quality Control Board Agriculture Order requirement.

Workshops related to SSPM

This project provided 12 effective workshops in business management, nutrient management, integrated
pest and disease management (IPM), irrigation management, food safety, and erosion control and plant
production. The workshops were scheduled to proceed periods of critical decision-making and deadlines
associated with specific workshop topics. For instance, the workshop on diagnosing diseases was held in
November 2012 while the field day on whiteflies and mites was held in March 2013. Upcoming Farm
Service Agency (FSA) loans and NRCS cost-share opportunities and deadlines were announced at
workshops by FSA and NRCS bilingual partners. The California Strawberry Commission (CSC) shared
information and updates on food safety. Production costs and annual market trends and recent local field
trial results were shared by the bilingual UC Small Farms Advisor.

214



CALIFORNIA DEPARTMENT OF FOOD & AGRICULTURE

SPECIALTY CROP BLOCK GRANT PROGRAM
FINAL PERFORMANCE REPORT

Workshop topics and dates:

0 Business Management for the New Season (July 19, 2011)
Preparing the Field for the New Season (August 25, 2011)
Nutrients in Plants (September 22, 2011)

Nutrient and Pest Management (August 22, 2012)

Pest Management Field Day (October 16, 2012)

Irrigation Management (October 24, 2012)

Pathogen and Disease Management (November 6, 2012)
Business Management (December 4, 2012)

Nutrient Management (February 4, 2013)

Pest and Disease Management in SSPM (February 22, 2013)
Control of Whiteflies and Mites Field Day (March 21, 2013)
Strawberry Production Manual Field Day (June 27, 2013)

OO0OO0O0O0O00O0O0OO0OO0ODO

Video Outreach related to the SSPM

The SNQT is a useful tool in reducing in-season fertilizer use that proved popular with producers.
During the course of the project, several site visits were conducted to demonstrate this tool.
Additionally, staff from other Central Coast RCD and NRCS offices inquired about the tool. A
supplies list and instructions were shared with regional partners, but more questions remained about
how to perform the test. It was recognized that a video would be the best way to demonstrate the test
to both producers and other technical service providers. Therefore, the project was expanded to
include instructional videos based on content within the manual. As a result of review by the NRCS
Area Agronomist and a UC video producer, simple instructions in Spanish were placed on the screen
for each step of the process, in addition to verbal instruction. The videos were a beneficial addition to
the project as easily-referenced information sources for farmers who cannot read well and/or are
auditory as well as visual learners.

Project Partners

The CRCD could not have accomplished this project without the technical expertise and generous
contributions of 23 editors and presenters from offices in 5 counties of the UC, NRCS and FSA.
Additionally, the SAC of 32 local farmers shaped, reviewed and contributed to manual content.

Goals and Outcomes Achieved

o  Supply the activities that were completed in order to achieve the performance goals and measurable outcomes for the
project.

e If outcome measures were long term, summarize the progress that has been made towards achievement.

e Provide a comparison of actual accomplishments with the goals established for the reporting period.

e C(Clearly convey completion of achieving outcomes by illustrating baseline data that has been gathered to date and showing
the progress toward achieving set targets.

1) Produce a Spanish Strawberry Production Manual and distribute to 300 growers.
A 20-page production manual for Spanish-speaking farmers in the Santa Maria Valley growing region of the
Central Coast, California was expanded to 80-pages to cover the entire Central Coast region. The manual
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received overwhelmingly positive feedback. Three hundred copies of the manual were to be printed and
distributed. This goal was achieved with 80 copies for farmers in the Watsonville area, 90 copies for farmers
in the Salinas area, 5 copies for farmers in the Templeton area, 97 copies for farmers in the Santa Maria
production area and 28 copies for the Oxnard/Ventura production area.

One hundred more manuals will be produced with NRCS funding. Also using NRCS funding, an English-
language version is in development.

A favorable development to the Scope of Work was production of a SNQT video and video of services for
Spanish-speaking farmers. As with printed materials, beneficial BMPs, “how to” videos, are not readily
available in Spanish. “How to” videos are easy to use references that can be viewed in the field on smart
phones. These videos can reinforce concepts, inspire confidence, and are useful tools for visual and auditory
learners as well as people with low reading comprehension. For this same reason, many diagrams were
created and photos collected to pictorially explain information in the manual.

2) Conduct 12 workshops over 3 years with an estimated 100 growers attending.

Twelve workshops were to be conducted with a total of 100 attendees. This goal was achieved and exceeded
with 15 additional farmers in attendance. Workshops received favorable reviews. Evaluations indicate that
farmers are learning key concepts, appreciate receiving both crop and business management information and
most farmers reported making improvements as a result of receiving information.

3) Conduct 50 field visits as requested by growers.

Sixty-four field visit consults (both initial and follow-up) were provided by the bilingual Technical
Field Advisor who was sometimes accompanied by other CRCD staff and/or NRCS Soils
Conservationists and Engineers. Field visits allowed CRCD to respond to individual farmer needs in a
timely manner that encouraged implementation of BMPs as well as regulatory compliance. Field visits
focused on grower needs related to soil sampling, soil mapping, salinity management, irrigation
management, nutrient management, IPM and development of farm water quality plans. Field visits
often promoted hands-on learning. SNQTs, Soil-Moisture-by-Feel test, pest scouting and releases of
beneficial insects were conducted with farmers actively participating and learning the procedures.
Farmers responded well to the assistance. On the program evaluation survey, 9 of 10 farmers indicated
that RCD technical services were “very useful” (highest ranking).

4) The CRCD anticipates that 70-90% of growers impacted by the project will implement one or more new
and/or improved best management practice.
In addition to evaluations for each workshop, a survey of 10 farmers was conducted at the end of the project
to assess project effectiveness. This represents 8.7% of workshop attendees and 15.6% of field consults. Of
farmers surveyed, 100% responded to agronomic education by incorporating BMPs. Changes as a result of
working with CRCD included: 80% used the SNQT in-season monthly; 70% reduced the seasonal amount
of fertilizer applied; 40% learned how to recognize life stages of pests; 60% rotated different chemical
products; 60% used beneficial controls; 50% tested soil moisture as a tool for irrigation scheduling; 30%
better managed for salinity; and 60% improved their irrigation system design.
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Beneficiaries

e Provide a description of the groups and other operations that benefited from the completion of this project’s
accomplishments.

e Clearly state the quantitative data that concerns the beneficiaries affected by the project’s accomplishments and/or the
potential economic impact of the project.

In 2009, Santa Maria represented 29% of all fall-planted and 14% of summer-planted strawberry acreage in
California. The total value of strawberry crops in Santa Barbara County in 2009 was over $344 million.
Given their lack of agronomic education, target farmers are at higher risk for making pesticide, fertilizer,
and irrigation decisions that could potentially negatively impact the environment, as well as public and
regulatory perceptions of the strawberry industry. Target farmers are also at a higher risk to use pesticides in
a manner that increases general pest resistance, which limits the effectiveness for use in strawberries and
other specialty crops.

Project beneficiaries were small/medium-acreage farmers and native Spanish-speakers who have minimal
agronomic training or access to agricultural education opportunities due to language barriers. The target
production area was the Central Coast, focusing on the Santa Maria Valley growing region. Although the
project focused primarily on strawberry production, all local specialty crops benefit from a healthy local
agricultural industry. The entire strawberry industry in California benefits greatly from a positive image
with the public and regulatory agencies. Although difficult to quantify, the potential economic impact of this
project is far-reaching and significant.

Lessons Learned

e  Offer insights into the lessons learned by the project staff as a result of completing this project. This section is meant to
illustrate the positive and negative results and conclusions for the project.

e Provide unexpected outcomes or results that were an effect of implementing this project.

e If goals or outcome measures were not achieved, identify and share the lessons learned to help others expedite problem-
solving.

The Spanish-language Strawberry Production Manual for Central Coast Farmers was initially only to be 20
pages and only for farmers within the Santa Maria Valley. Two significant setbacks ended up monumentally
strengthening and expanding this deliverable. First, the local, bilingual UC Small Farms Advisor who was
initially a primary partner received extended sabbatical out of the country shortly after project inception. In
addition to a new local UC Strawberry Advisor stepping in, two UC Strawberry Advisors from the other two
Central Coast strawberry production areas stepped in to assist with technical content. Under their guidance,
the manual was able to expand to provide technical information relevant to the other two large Central Coast
strawberry production areas. Lastly, the Technical Field Advisors role was expanded, which developed a
rapport with local growers that ultimately allowed the manual development to better meet the needs of the
target group. For example, CRCD learned the growers appreciated pictorial representations of concepts.
Therefore, a Spanish-speaking graphic artist who had assisted in the production of Spanish-language guides
for raspberries, peaches and grapes was secured.

In working with the SAC, it became apparent that a balance had to be accomplished between the technical
level of writing needed to convey complex concepts and the level at which a non-scientist or non-engineer
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could easily comprehend. A professional translator was secured who had experience in writing the Farm
Water Quality Plan and other materials produced for this specific demographic. Her writing style tested well
both with the SAC and with project partners. As a result of the collective abilities of the graphic artist to
provide abundant information on a page in a manner that is pleasing to the eye and of the translator to
convey high-level concepts in a straightforward manner, the level of the manual was raised well beyond the
initial scope. SAC feedback was essential and instrumental in this development.

Additional Information

e Provide additional information available (i.e. publications, websites, photographs) that is not applicable to any of the prior
sections.

The SSPM is available at www.rcdsantabarbara.org

See Attachments
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USDA Project No.: Project Title: Spinosad Resistance in California Olive Fruit Fly (Bactrocera
37 oleae) Populations

Grant Recipient: Grant Agreement No: Date Submitted:

Regents of the University of California, Davis | SCB10037 December 2013

Recipient Contact: Telephone: Email:

Frank G. Zalom 530-752-3687 fgzalom@ucdavis.edu

Project Summary

e Provide a background for the initial purpose of the project, which includes the specific issue, problem, or need that was
addressed by this project.

e  Establish the motivation for this project by presenting the importance and timeliness of the project.

e If the project built on a previously funded SCBGP project, describe how this project complimented and enhanced
previously completed work.

Olive fly (OLF) is the most serious insect pest of cultivated olives worldwide. First detected in 1998, it is now
found throughout California and it has caused significant damage to olive fruit production in many areas.
Prior to the OLF introduction insecticide applications on California olives were rare, and few insecticides
were registered on the crop. Approved for organic as well as conventional production, the insecticide spinosad
(GF-120 Naturalyte Bait) gained emergency registration in 2003 and has been the only insecticide used for
OLF control in California, so selection pressure for resistance was intensive. The main purpose of this project
was to develop a molecular-based method for monitoring spinosad resistance. Resistance monitoring is
valuable in justifying the need for alternative pesticides, managing resistance genes in populations, and
studying gene flow (OLF movement) between populations. The motivation for pursuing this work was the
identification of localized California populations that expressed as much as a 13-fold increase in resistance
ratios compared with untreated European populations.

Project Approach

e Briefly summarize activities performed and tasks performed during the grant period. Whenever possible, describe the work
accomplished in both quantitative and qualitative terms. Include the significant results, accomplishments, conclusions and
recommendations. Include favorable or unusual developments.

e Present the significant contributions and role of project partners in the project.

There were four major activities stated in the initial proposal that can be summarized as follows:

1. Determine spread of resistance

2. Establish a spinosad resistant laboratory strain from California to isolate resistance-related mutations
3. Clone the nicotinic acetylcholine receptor (nAChR) subunits

4 Identify mutations in the acetylcholine receptor subunits linked to spinosad resistance

Survey of spinosad resistance. Olive flies infest fruit as they size and ripen during very late Summer and
Fall (September - December). It is only during this period that infested fruit are available for collection and
pupae can be obtained for rearing adults for resistance bioassays. During Fall 2010 (October through
December), olive fruit were collected from a number of sites in Sonoma, Napa, Yolo, Butte, Alameda, Tulare
and Kern counties, including six sites where increased resistance ratios were previously detected. In excess of
2000 olives were collected from each site which at infestation levels of at least 10% would be expected to
yield at minimum 200 OLF pupae, enough to conduct a dose response bioassay. Historically low infestation
levels were reported statewide in Fall 2010, so in spite of gathering thousands of olives, sufficient pupae to
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directly bioassay adult flies from these sites were not obtained. As an alternative, the few flies that emerged
from pupae collected at 5 of the sites were placed in cages with unstung, uninfested olives to increase
numbers and resulting pupae were collected, but there were never sufficient flies produced from any of these
colonies to conduct bioassays. In 2011, made more intensive and directed olive collections were made at
fewer sites where greater OLF populations were found (Sonoma and Alameda counties) and also from a
previously untested area where spinosad had been most intensively used as part of a pest management district
(Glenn and Tehama counties) and specifically from locations where Pest Control Advisers in the area said that
they believe that spinosad 'wasn't working as well as before'. Sufficient flies were obtained from the Sonoma
and Alameda county sites and resistance ratios at these sites indicated resistance levels of between 4.6 and
14.8 fold relative to the susceptible lab colony. Infestation was very low (less than 1%) in olives collected
from within the Glenn and Tehama county pest management district, so the yield of pupae was not sufficient
to enable bioassays. However, flies from these collections have been saved in 95% alcohol so that they can be
tested should a molecular method of resistance analysis become possible requiring fewer flies needed to
determine the frequency of resistance alleles present.

Development and maintenance of a spinosad resistant OLF colony. Development of a spinosad resistant
colony was considered essential as a source of resistant flies throughout the year rather than limited to Fall
field collections, and because with continuous selection greater levels of resistance could be achieved than is
presently observed in the field. In Fall 2010, colonization of an OLF strain was initiated at UC Davis that
would survive on artificial diet instead of olives, an important step in maintaining a resistant laboratory line
since olive fruit are not available throughout the year that could be used to maintain a colony for multiple
years. The University of Thessaly also initiated selection of a spinosad resistant OLF strain using an
established strain as starting material. This strain was enriched in 2010 and 2011 by adding males obtained
from field-collected flies from resistant sites in California. In addition to increasing colony vigor, the newly
introduced flies from California also served to increase the colony’s spinosad resistance by introducing
resistance alleles.

The attempt to establish an OLF colony on diet at UC Davis was not successful, and the only other OLF
colony maintained on diet in North America was also lost so that there was no other source of laboratory-
established flies available in the U.S. A request for regulatory approval to bring a laboratory colony to UC
Davis from Europe was not successful. Fortunately, the resistant colony at the University of Thessaly was
selected and maintained. The colony was under constant selection through exposure to 0.04 g/ml of spinosad
in the feeding water. This amount of spinosad is approximately 2 times the recommended amount for field
application and also corresponded to 125 times the concentration that would kill 50% (LC50) of the
susceptible OLF colony that has been maintained at the University of Thessaly. Bioassays showed that the
resistance level eventually reached 35 times that of the susceptible colony. However, during Fall 2012,
entirely unexpectedly and without any obvious changes in the insectary environment, the spinosad resistant
colony collapsed. Because the spinosad resistant colony was unique, its loss inevitably compromised the
molecular studies of resistance that were underway. These experiences demonstrate the difficulty in rearing
OLF in the laboratory. Fortunately, specimens from the resistant colony have been saved and kept frozen at -
80°C for future molecular studies.

Cloning of the nicotinic acetylcholine receptor (nAChR) subunits. In several instances, the nicotinic
acetylcholine receptor (nAChR) has been shown to be the main target site of spinosad detoxification. In that
regard, resistance to spinosad is assumed to develop because of alterations (i.e., mutations) in the nAChR.
Cloning the nAChR from wild type (susceptible) and resistant OLF and searching for mutations that might
have occurred in the nAChR of resistant flies would logically be expected to provide the marker for spinosad
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resistance in the olive fly. Obtaining the unpublished genomic sequence of the related species Bactrocera
dorsalis (the oriental fruit fly) nAChR-a6, facilitated the process of designing primers that amplified the entire
nAChR-06 of OLF. mRNA was isolated from OLF adults from both the susceptible and resistant laboratory
colonies, reverse-transcribed to cDNA and amplified with the heterologous nAChR-a6 primers. The ~2kb
amplification product that was obtained was confirmed as the nAChR-a6 subunit by Southern hybridization.
Subsequently, the PCR product was gel-purified, cloned into vector pBS and sequenced. Sequence analysis
showed the 2020 bp insert had 94%, 84% and 82% similarity to the nAChR-a6 sequence found in oriental
fruit fly, the house fly and Drosophila melanogaster. However, subsequent bioinformatic analysis of the two
sequences did not reveal any differences that could be responsible for resistance indicating that there must be
a different and novel molecular mechanism responsible for spinosad resistance in OLF. In order to identify
additional target sites for spinosad resistance in OLF, an analysis of the entire transcriptome (i.e., all the
expressed genes) of both the susceptible and resistant populations was undertaken to detect any differentially
expressed genes. Unlike the previous approach, this one does not rely on any preconceived idea about the
possible target of resistance, but rather assays the entire set of expressed genes. This approach, once
considered prohibitively expensive, is more affordable now with the availability of New Generation
Sequencing. The first round of analysis identified eight gene loci that are up-regulated (i.e., with higher
expression) in the resistant population. None of these genes had been previously linked to spinosad resistance.
Interestingly, three of these genes are involved in energy metabolism. It could be that resistant flies are
capable of utilizing energy resources in turning on their detoxification mechanisms. Obviously, more research
is needed in order to confirm these findings and further elucidate the mechanism of spinosad resistance in
OLF.

Goals and Outcomes Achieved

o  Supply the activities that were completed in order to achieve the performance goals and measurable outcomes for the
project.

e If outcome measures were long term, summarize the progress that has been made towards achievement.

e Provide a comparison of actual accomplishments with the goals established for the reporting period.

e C(Clearly convey completion of achieving outcomes by illustrating baseline data that has been gathered to date and showing
the progress toward achieving set targets.

All four activities stated in the initial proposal were addressed. The activity related to establishing a spinosad
resistant laboratory strain from California was terminated prematurely, as the spinosad resistant colony
collapsed during the final year of the project. However, because it was a vigorous colony prior to its collapse,
the molecular studies were able to proceed as originally proposed. Before the colony was lost, an attempt was
made to restore the colony with additional wild flies. Thousands of olives were collected from California olive
groves where spinosad resistance had previously been identified, and larvae within these fruit were held until
they became pupae. The pupae were then shipped to Greece as a source of new wild flies with the intent of
enriching the laboratory colony at the University of Thessaly. Over 500 adult flies emerged from these
shipments, and an additional generation was reared on olives to obtain as many male flies as possible to mix
with the resistant colony females. The female flies from the shipment were used to try to establish a new
colony on diet, however wild females do not normally oviposit in artificial substrates (the waxed cones used
for the colony females) and this attempt proved unsuccessful much as did the earlier attempt to establish an
OLF colony on diet at UC Davis. The remaining flies were put in a separate cage where they were provided
with preserved fresh olives. Although these flies oviposited heavily in the olives, they could only be
maintained while suitable olives were available. After about 3 months of continuous efforts the last adult flies
died. As many live adult flies as possible were harvested from both the resistant colony and the field collected
flies remaining from those sent from California, and are preserved in a freezer at -80°C for future molecular
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studies.

The activity related to identifying mutations in the acetylcholine receptor subunits linked to spinosad
resistance could not be completed in the timeframe of this project since no mutations in the nAChR-06
subunit were found. Instead, a whole transcriptome differential expression analysis of resistant and susceptible
flies was pursued that lays a foundation for future research in this area. The results of this analysis turned out
to be groundbreaking as the work revealed eight gene loci with higher expression in the resistant population
that may be responsible for a previously unknown mechanism of spinosad resistance and these were
confirmed as well in the field-collected OLF. For example, the genes for ATP synthase or the cationic amino
acid transporter II are up-regulated in the spinosad resistant laboratory populations as well as in individuals
from California sites with high resistance levels, while they are down-regulated in the susceptible laboratory
population and in flies from areas of low spinosad resistance. Therefore, results from studies of the laboratory
flies appear to be relevant to field populations as well. Interestingly, both the ATP synthase and the cationic
amino acid transporter II genes are involved in production of metabolic energy in resistant insects which
might indicate that insects under insecticide stress require increased energy metabolism in order to
compensate for the costs of energy-consuming detoxification processes.

Beneficiaries

e Provide a description of the groups and other operations that benefited from the completion of this project’s
accomplishments.

e C(Clearly state the quantitative data that concerns the beneficiaries affected by the project’s accomplishments and/or the
potential economic impact of the project.

Identifying the existence of a novel mechanism for spinosad resistance in OLF and possible genes related to
the expression of the resistance are necessary steps in the development of a molecular tool for monitoring
resistance in the field. If that goal is ultimately achieved due to these pioneering efforts, the project will have
benefited all producers of California olives and their Pest Control Advisers since forewarning of resistance
development will hasten the search for alternatives that can be used in a resistance management program to
preserve the use of spinosad. The economic impact of losing a valuable tool like spinosad would be great as
OLF damage can exceed 80% when not properly managed. To put this risk in perspective, about 10% fruit
damage can be tolerated for oil olives when they are harvested and crushed immediately, but there is no
tolerance for OLF infestation by table olive canners so any level of infestation represents a total loss to a
grower.

Lessons Learned

e  Offer insights into the lessons learned by the project staff as a result of completing this project. This section is meant to
illustrate the positive and negative results and conclusions for the project.

e Provide unexpected outcomes or results that were an effect of implementing this project.

e If goals or outcome measures were not achieved, identify and share the lessons learned to help others expedite problem-
solving.

The most important lesson learned is the difficulty of establishing and maintaining OLF colonies in the

laboratory on artificial diet. A spinosad resistant OLF colony could not be successfully established at UC

Davis, and the only remaining North American OLF colony maintained on diet was also lost during the course

of this project. The resistant colony selected by introducing male OLF from California to colony females of

the strain at the University of Thessaly was suddenly lost following many generations of successful rearing.

These experiences emphasize the importance of maintaining redundant colonies at multiple sites for future
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research. The loss of the resistant colony compromised future research on spinosad resistance, but fortunately
before losing the colony an analysis of the differences in gene expression obtained from transcriptome
sequencing was performed. The modification of the initial plan of research to incorporate new molecular
techniques and approaches that were not available or practical when the initial proposal was written is another
lesson learned. This became important since one initial goal was to clone the nAChR-a6 subunit from both
resistant and susceptible flies. Although this objective was achieved, no differences were noted. By analyzing
differential gene expression of the entire transcriptome, not thought practical when the proposal was written,
additional genes such as ATP synthase and cationic amino acid transporter II were found that may also be
responsible for spinosad resistance.

Additional Information

e Provide additional information available (i.e. publications, websites, photographs) that is not applicable to any of the prior
sections.

See attachments.
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USDA Project No.: Project Title:

38 California Specialty Crops to Europe
Grant Recipient: Grant Agreement No.: | Date Submitted:
California Agricultural Export Council SCB10038 December 2013
Recipient Contact: Telephone: Email:
Frederick W. Klose (916) 863-0311 fklose@caec.net

Project Summary

e Provide a background for the initial purpose of the project, which includes the specific issue, problem, or need that was
addressed by this project.

o  Establish the motivation for this project by presenting the importance and timeliness of the project.

e If the project built on a previously funded SCBGP project, describe how this project complimented and enhanced
previously completed work.

The European Union as a whole is the second largest export market for California specialty crops,
ranked only after Canada. Inside the European Union, Germany is the largest single country
destination for California specialty crops — and, as a market in its own right, would be California’s
fourth ranked export market — after Canada, China, and Japan. While Germany might be considered a
“mature market”, its importance cannot be disputed, and competitors from around the globe recognize
the potential of increasing their market share by “chipping away” at California’s prominence in the
market.

This project was designed to directly influence German consumers by promoting California specialty
crops as an integral part of the “California Lifestyle”. Past research had shown that “California” evokes
very positive images in the minds of German consumers — images of sunshine, beaches, Hollywood
movie stars, healthy and active people, etc. By jointly promoting California specialty crops under the
“California Banner”, the project’s goal was to support sales of California specialty crops by connecting
the “Image” of California together with the products from California.

Project Approach

e  Briefly summarize activities performed and tasks performed during the grant period. Whenever possible, describe the work
accomplished in both quantitative and qualitative terms. Include the significant results, accomplishments, conclusions and
recommendations. Include favorable or unusual developments.

e Present the significant contributions and role of project partners in the project.

The approach to this project was loosely based on the successful “California On-Board” promotion
conducted by CAEC in 2002 — where California products and “California Cuisine” were served to
travelers in German Railway dining cars. As the German Railway system is widespread, efficient, and a
common form of transportation for most German citizens, it is an ideal vehicle for reaching literally
millions of German consumers.

For this project, CAEC once again tied the “Taste California” promotion to the German Railway
system (Deutsche Bahn — DB). In this case, however, promotions occurred in selected railway stations,
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rather than directly aboard the train. This change of venue allowed for reaching many more German
consumers: since many rail travelers do not eat in the dining cars, but they all pass through the Railway
Station on boarding or exiting the train.

The project incorporated two major elements: Tasting booths in the German railway stations and
extensive retail promotion in associated convenience stores inside the train stations and at motorway
service areas. To reach a large target audience, three high-traffic railway stations of supranational
significance in Germany were selected. For five days each, specialty crop samples and information
brochures were handed out to travelers in Berlin, Dresden and Frankfurt.

To provide a consistent overall impression, a new promotional theme and logo was developed for this
activity, and promotional materials based on the new theme were created. The walls of the tasting booth
for all three events were created with special light panels and decorated with images of Californian
landscapes and mood pictures as well as pictures of the promoted specialty crops. The two counters
were designed correspondingly. Two flat screen monitors were placed at the booth, looping the “Taste
California” film http://www.youtube.com/watch?v=Y qyuwBh4174. Additionally, the promotional staff
was equipped with shirts, caps and buttons which also displayed the “Taste California” logo and the
website address. For the event in Frankfurt, an Airstream trailer was also decorated with respective
logos and pictures.

An informational brochure (circulation: 100,000) as well as the homepage www.taste-california.de
were created with the pictures from the promotion walls and contained information about tourist
destinations as well as about CA specialty crop items. During the promotion, participants could win a
trip to California — which was donated by the California Division of Tourism. This raffle was
announced in the brochure as well as on the homepage and was also accessible via QR-Code. The
brochure contained a voucher for 15% discount on CA specialty crop items which could be redeemed
during May in all participating retail stores. Links to social media were included on the website to give
visitors the opportunity to share the website with friends. The website was supported by advertisements
via Google Adwords.

The activities were promoted by a press mailing to local media in Berlin, Dresden and Frankfurt as well
as the online publication of the press release. A seven-page article on California food was also
published in the DB customer magazine “mobil”.

The retail promotion took place in 92 Point Stores, a nationwide supermarket chain by the distributor &
provider SSP. For this cooperation, various California specialty crop food items were placed
prominently in shops all over Germany. The products were advertised by special labels on shelves,
advertisement posters and ceiling hangers. In nine stores, a “Taste California” film was shown. Also,
two new walnut products by Farmer’s Snack were listed, one being mono shelled CA walnuts.

This project would have been impossible to conduct without the contributions of the various partners.
The California Division of Tourism provided major assistance in the task of “joining” California
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specialty crops to the “California Lifestyle” — their contributions of staff time, resources and materials
provided a framework from which this “California Image” campaign could be based. California
Specialty Crop industry Partners were: the California Walnut Commission, California Dried Plum
Board, the Wine Institute / E&J Gallo Wines, and the California Olive Oil Council / California Olive
Ranch. Each provided valuable contributions of samples for distribution through the booths. In
addition, the contribution of E&J Gallo’s representative in Germany with assisting in the coordination
of this involved project was immense, and the Walnut Commission’s PR efforts directly resulted in a
7-page feature on California specialty crops in “DB Mobil” the “in-flight magazine” of the German
railway system (with a readership of 1.4 million, and an “advertising value” of $138,000).

Goals and Outcomes Achieved

e  Supply the activities that were completed in order to achieve the performance goals and measurable outcomes for the
project.

e If outcome measures were long term, summarize the progress that has been made towards achievement.

e Provide a comparison of actual accomplishments with the goals established for the reporting period.

e Clearly convey completion of achieving outcomes by illustrating baseline data that has been gathered to date and showing
the progress toward achieving set targets.

The first key goal was to achieve a total exposure through all media of 2,675,000 impressions. This
includes exposure of passengers moving through the station and shoppers in retail stores as well as
media and web exposure.

Passengers moving through station 3,550,000
Shoppers 1,660,000
Media and internet exposure 5,034,700
Total impressions: 10,244,700

As the retail promotion is one major element of the project, a direct exposure to more than 860,000
customers in all associated retail stores was expected. During the promotion period, a total of 1,660,000
shoppers could see the promotional material including the in-store video.

The third key goal of the promotional activities was to achieve at least 270,000 tastings of CA specialty
crops. As only prune samples were available at all three locations and the small amount of olive oil
samples were just distributed in Frankfurt, only 142,800 tastings could be achieved.

During the promotion period more than 4,600 California specialty crop items with a total value of more
than € 9,000 were sold. Thus, the expected sales value of € 1.8 million could not be reached. One
reason for this divergent result was that, contrary to original plans, no CA specialty crop items were
sold at the respective booths. This was due to various regulations of the Train Stations, as well as the
logistical difficulties involved in handling cash payments at the booths. Furthermore, the retail stores
were not close to the booth, which reduced the number of impulse buyers and redemption of vouchers
after visiting the booth. Finally, some items were not available in every store but only in Berlin,
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Dresden and Frankfurt. Therefore, the total sales increase of more than 13% during the promotion
period can be considered as a quite positive outcome.

Beneficiaries

e Provide a description of the groups and other operations that benefited from the completion of this project’s
accomplishments.

e Clearly state the quantitative data that concerns the beneficiaries affected by the project’s accomplishments and/or the
potential economic impact of the project.

The primary purpose of this project was “image building” to influence German consumer attitudes and
create a positive impression for California specialty crops in Germany. Quantitatively, described above
are the numbers of Germans who witnessed the promotional activities. However, in order to measure
the level of consumer “affinity” toward California specialty crops as a result of this promotional
activity would require a budget nearly equal to the entire project budget. However, it is certain that
some number of German consumers were positively influenced — and will thus be more inclined to buy
California specialty crops vs. competing products. In this manner, this project benefited farmers and
marketers of any California specialty crop that is sold in Germany.

A more direct benefit accrued to specific “partners” in this venture — most notably, the California Wine
Institute / E&J Gallo wines — which logged direct sales increases of 25.7% in Berlin; 5.1% in Dresden;
and 7.7% in Frankfurt during the promotional period. The California Walnut Industry also achieved a

major success, as reported in the following “success story”.

As a result of the Taste California promotion, the German distributor “Farmer’s Snack™ launched two
new products at the SSP stores (POINT Convenience Stores). One of these products was a 100g bag of
California walnut kernels.

Farmer’s Snack Marketing Director reported that the cooperation with SSP was very successful and
contributed to selling 1.9 million 100g bags last year. This year they anticipate selling 2.5 million 100g
bags.

In addition to the SSP advertising and prominent placement they received during the Taste California
promotion, they printed the “California Walnuts™ rosette on the front of their packaging during the
Taste California promotion to inform consumers of the product’s origin. That was such a successful
marketing tool, that they decided to print this rosette on their packaging in 2013 as well to show their
commitment to California product. Additionally, they will be adding the California walnuts rosette to
the front of another product in their portfolio (350g bag of walnut kernels). They anticipate sales of this
product to increase five-fold from € 50,000 to € 250,000 (euros) in 2013.
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Lessons Learned

e Offer insights into the lessons learned by the project staff as a result of completing this project. This section is meant to
illustrate the positive and negative results and conclusions for the project.

e Provide unexpected outcomes or results that were an effect of implementing this project.

e If goals or outcome measures were not achieved, identify and share the lessons learned to help others expedite problem-
solving.

This project was very complicated, involving numerous sub-contractors, partners, and activities, as
compared to the 2002 “California On-Board” promotion, where CAEC worked with only a single
German partner for implementation. In this project, there were 4 major elements: 1. Securing space
inside the German Railroad Station; 2. Booth Construction; 3. Booth logistics and staffing; and

4. Corresponding retail promotions. Each one of these required a separate sub-contractor and
coordination issues. In addition, securing Specialty Crop partners and product samples required
additional resources in coordination. Overall, the number of individual elements in this project was
prohibitive to obtaining excellent results during the limited timeframe. A primary reason for the
shortened timeframe was the “project shift” that took place in September, 2011 due to an unforeseen
event -- staff changes at the German Railway that required re-focusing the promotion into the Train
Stations. With a projected start date of March 2012, and only 5 months of lead time to complete all
arrangements, the “Taste California” month was postponed to May 2012 to provide an additional two
months of lead time. CAEC’s recommendation for a project of this size and scope is to allow, at
minimum, a full year from final project approval to the actual implementation. With a full year of lead
time, many of the problems encountered with reaching stated goals could have been solved: 1. Shortfall
in the expected number of samples (CAEC was only able to secure product samples of California
prunes, and a very small number of California olive oil, and with additional advance notice, CAEC
could have obtained many more samples); 2. Shortfall in sales figures: A major impediment was the
process for “listing” a product for sale in the POINT convenience stores, but this somewhat
complicated process, combined with the short lead time, resulted in only a few products actually being
“listed” in the convenience stores during the promotional period. This low number of California
specialty crops actually being sold as part of the promotion resulted in the sales figures being much
lower than projected.

On the other hand, the partnership / cooperation of the California Division of Tourism proved
invaluable to the success of the program. The elements of California that appeal to German consumers
are the “Cool” visions of California places. CAEC utilized this imagery to “connect the dots” in the
consumer’s mind, that California is “awesome”, and California specialty crops are “awesome” too.

Additional Information

e Provide additional information available (i.e. publications, websites, photographs) that is not applicable to any of the prior
sections.

Attachment: Taste of California Report
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USDA Project No.: Project Title:
39 Ecology Center Nutrition Food and Farming Programs
Grant Recipient: Grant Agreement No.: | Date Submitted:
Ecology Center SCB10039 December 2012
Recipient Contact: Telephone: Email:
Martin Bourque (510) 526-1131 martin@ecologycenter.org

Project Summary

e Provide a background for the initial purpose of the project, which includes the specific issue, problem, or need that was
addressed by this project.

e  Establish the motivation for this project by presenting the importance and timeliness of the project.

e If the project built on a previously funded SCBGP project, describe how this project complimented and enhanced
previously completed work.

The purpose of the project was to increase the community health and consumer base for California specialty
crops (CSCs). CSC farmers struggle with high production costs and losses due to perishability that increase
the further CSCs are shipped. Simultaneously, in California (CA) low-income populations are suffering
disproportionately from diet-related diseases while receiving over $5.7 billion yearly in food benefits. In order
to expand the local market for CSCs while addressing CA's epidemic of diet-related diseases, the Ecology
Center’s (EC) proposed CDFA work was to address these issues using: city-wide planning focused on
increasing CSC availability; 150 Berkeley Farmers' Markets; assistance getting and using wireless Electronic
Balance Transfer (EBT) devices and Market scrip for 20 more Farmers' Markets statewide; and by increasing
CSC farm-to-facility sales by researching existing barriers with representatives from all groups, developing
replicable solutions, and creating/sharing a report on findings.

Project Approach

e  Briefly summarize activities performed and tasks performed during the grant period. Whenever possible, describe the work
accomplished in both quantitative and qualitative terms. Include the significant results, accomplishments, conclusions and
recommendations. Include favorable or unusual developments.

e  Present the significant contributions and role of project partners in the project.

EC’s approach is to make the availability of California Specialty Crops ubiquitous, and the use and taste of
those crops culturally familiar to consumers who are not traditional CSC purchasers. EC's Nutrition, Food,
and Farming Policy (NFFP) programs work together to create infrastructure and market expansion, providing
benefits to CSC farmers and residents in perpetuity.

The EC’s Farmers' Markets (ECFM) increase consumption and sales of CSCs by bringing together CSC
growers and Alameda County shoppers for well over $3 million in direct farm-to-consumer CSC sales. EC’s
Statewide Farmers’ Market EBT Program provides assistance in setting up, using, and promoting EBT
systems and market scrip at Farmers' Markets throughout CA. The Berkeley Food Policy Council (BFPC)
benefits Berkeley and beyond by connecting nonprofits, health service providers, schools, and government
agencies through a network of health & food programs and coordinated citywide planning. EC’s 2011 Farm-
to-Facility Expansion project sought to research how to directly connect local CSC farmers to Berkeley’s $6-
million-plus in institutional purchasing.
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The Ecology Center’s 4 Farmers’ Markets:

As planned, the EC produced 150 Farmers’ Markets in Berkeley and served 47 CSC growers total. Several
growers attended more than one of the EC Markets weekly, but are only counted once. EC also opened the
new Albany Farmers’ Market on May 4, 2011 and produced 24 markets in Albany with the support of the
Albany City Council and staff, and numerous community organizations and businesses. Total year-one sales
for Albany were $750,000. The Saturday Market in Berkeley is EC’s largest and has an average of 3,000-
5,000 shoppers per week. Annual Market sales for Saturdays are estimated at $3.1 million total (range of $2.6
— 3.6 million). Based on previously measured customer counts, EC’s Thursday and Tuesday Market sales are
estimated to each be $1.7 million annually ($3.4 million total). All together, the direct sales for the Ecology
Center’s 4 Farmers’ Markets total $7.24 million. When multiplied by 67% (to ensure that non CSC sales were
claimed), this brings us to an estimated $4.85 million — 162% above EC’s CDFA goal.

Farm to Facility (F2F) Project:

The Research. EC’s Market staff worked closely with the UC Berkeley Haas School of Business’ Bay Area
Environmentally Aware Consulting Network (BEACN) to perform market research on the development of
F2F efforts at EC’s Markets. Surveying and key interviews were completed and the initial report was drafted.
F2F turned up numerous helpful results for Berkeley/Albany and the farmers that utilize EC’s four Markets.
However, the study also made it clear that EC’s region is somewhat unique within the state. Services like
Veritable Vegetable are already making it very easy for local facilities to buy in bulk from local growers.
These distributors, of course, take a sizable fee to manage, ship and deliver the produce. EC is looking for
ways to remove that loss of revenue for the growers.

The Report. While the F2F project gained very useful information that EC can now use to increase F2F direct
sales for its local growers (resulting in an upcoming pilot of Veggie Valet, described below), the F2F project
didn’t find a “universal solution” that would work throughout the state. For this reason, EC concluded it was
premature to distribute its local report statewide to other markets in 2011. Prior to sharing results with
colleagues, EC will field test the F2F conclusions and continue to identify the aspects of the project that are
widely replicable/applicable. In 2012 EC will: 1) speak with markets statewide to learn more about their
perceived F2F barriers, and then 2) significantly re-work its survey tools to be general enough to work outside
of Berkeley/Albany. To achieve this next step, EC will be working with Roots of Change and their
Consortium; EC hopes to then work with the Consortium in an advisory capacity to help them develop their
ensuing F2F programs.

Veggie Valet: The 2011 an F2F project resulted in the launch of EC’s 2012 pilot Veggie Valet program. This
program will facilitate farmers selling in bulk to wholesale buyers from EC’s Tuesday Market by removing
three of the key barriers that buyers referenced in their surveys: parking, easy access to sellers/elimination of
crowds, and easy transportation/loading of purchases. The Veggie Valet program will include opening the
Tuesday Market one hour earlier for bulk-buyers only; special on-site parking to facilitate access; and
assistance moving and loading purchases. EC will also continue to explore online ordering via third party
providers.

Statewide Farmers’ Market EBT Program:

This has been another highly productive year for the EC’s EBT program. In 2011 EC surpassed its goal of 20
net markets by 235% and assisted 47 markets that will now provide EBT access to shoppers for the first time.
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In addition, EC helped another 107 markets to fully integrate their existing EBT systems or to promote its use.
In total, EC helped 154 Certified Farmers’ Markets (CFMs) throughout the State.

Berkeley Food Policy Council (BFPC):

The full BFPC met quarterly as planned in 2011. The BFPC now has 85 registered members that represent 54
member organizations. When the BFPC completed its strategic plan, it was the consensus of members that the
Council would consider four or five macro level goals/objectives to help guide work from 2011 into the
future. With the ultimate goal of creating a service, education, and policy infrastructure in the region, the
following objectives/factors emerged:

a. Make it not only possible but easy for all residents to grow and share a portion of their food

b. Eliminate economic and geographical barriers to purchasing Real Good Food for all Berkeley
residents

c. Effectively support all residents in acquiring basic Real Good Food knowledge, including how
to shop for and prepare Real Good Food

d. Eliminate diet related illness in the long run, and diet related health disparities in the short run
(focus on the core problem areas first)

e. End hunger in Berkeley in the long term by eliminating the root causes of hunger, and in the
short term by assuring that all in need have additional assistance

f. Foster a broad based understanding of the injustice and inequity pervasive in the industrial
food system and promotes tools and mechanisms to create viable alternatives.

To achieve these objectives, the BFPC focuses on the following practices: 1) Information sharing; 2)
Programmatic collaboration; and 3) Public education. Work completed in each of these categories in 2011 is
as follows:

Information sharing. At each of the four quarterly meetings, the BFPC steering committee dedicated one hour
to information sharing. Participants in the Council gave updates on their work and opportunities for
collaboration/ participation. Results from EC’s Farmers’ Market surveys were presented and the BFPC
received a presentation of the Youth Food Bill of Rights. EC hosted the BFPC list serve, which is an email
forum in which participants share information and speak to the broader BFPC community. Information
sharing is consistently reported as one of the most important reasons for participation in the Council.

At the December 2011 meeting of the BFPC there was a presentation by the Berkeley Unified School District
(BUSD) staff on changes in funding that may eliminate a major portion of the food and nutrition efforts in
Berkeley. A subcommittee has been formed to explore both short term and long-term solutions to this
problem. The programs educate public school students on the importance of eating fresh, locally grown fruits
and vegetables, and how to shop for and prepare these healthy foods.

Programmatic collaboration. Programmatic collaboration developed both structurally through working groups
and informally through networking opportunities at meetings and events. In 2011, many programmatic
collaborations were developed, including a joint effort to save a local food production employment and
training program, a free CSC distribution program at a free clinic, co-hosting the 2011 Community Food
Security Coalition Annual Conference and conference tour, and most deeply through a series of Food Day
events coordinated by the BFPC. In addition, projects for 2012 were developed, including relocating the Farm
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Fresh Choice urban produce stand to the Spiral Gardens Community Nursery to increase sales of CSCs, and
the development of the Fruit and Vegetable Prescription program which is a partnership of the Ecology Center
and Lifelong Medical. At the state and national level, the BFPC is working to create a statewide federation of
Food Policy Councils to better coordinate collective work.

Public education. The BFPC focused its shared public education efforts on creating a city-wide awareness of
the importance of eating CSCs from local, sustainable sources. Together, the BFPC members hosted over 23
events and activities in October 2011 as part of the national Food Day. Events ranged from a tour of local
farms, to community outreach with health screenings, and a youth-led (and powered) smoothie bike; all
focused on increasing the consumption of CSCs.

SCBGP funding to EC is spent solely to enhance sales of eligible California Specialty Crops. While Certified
Farmers' Markets (CFMs) offer some ineligible crops/foods, this is a small fraction of their offerings.
However, to ensure that no SC funds support ineligible crops/foods, EC invoices no more than 67% of the
NFFP expenses for reimbursement; the other 33% of expenses are being covered by matching funds and
amply cover any unintended contact with ineligible crops or producers, or other activities that are not part of
this project. For example, specialty crop block grant funding only supports 67% of the cost of the EBT tokens.
In this way, other funding will cover the small number of tokens used for non-CSC purchases. No SCBGP
funds were used for lobbying activities.

Goals and Outcomes Achieved

o  Supply the activities that were completed in order to achieve the performance goals and measurable outcomes for the
project.
If outcome measures were long term, summarize the progress that has been made towards achievement.
Provide a comparison of actual accomplishments with the goals established for the reporting period.

e C(Clearly convey completion of achieving outcomes by illustrating baseline data that has been gathered to date and showing
the progress toward achieving set targets.

The table below indicates a comparison of the project’s goals and outcomes achieved:

Ecology Center Performance Measures Table

Activities Performance Indicator Status

BFPC: A full list of participants Implementation of the Completed

will be noted in the minutes of each | programs laid out in the Held 4 Quarterly Meetings

quarterly meeting. Productivity of | 2010 CDFA-funded BFPC | 3/10, 6/10 and 9/16, 12/16. Advances

activities will also be noted in strategic plan; were made on a number of

minutes. coordination of existing programmatic collaborations and the
health and nutrition formation of a new working group on
programs school food and nutrition programs

ALL: Oversight meetings with All Completed Meetings were held

Executive Director to review regularly. EBT Meetings moved to

workplans and report every other Thursday.
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Activities

Performance Indicator

Status

EBT: Check the number of
authorizations from CA

Department of Social Services for
CFM wireless Point of Service

devices and EBT sales/usage
reports.

Increasing the number
of Farmers' Markets in
CA that accept EBT
benefits from 138 to
158; measuring

the sales volume at those
Markets.

Exceeded Goal:

Assisted 47 new markets getting
EBT running. Additional 17 in
process. Assisted 154 total.
Ongoing efforts with CDSS and
CDFA in tracking EBT accessible
markets.

BFPC: Create and administer a

feedback survey of BFPC
members

Implementation of the
programs laid out in the
2010 CDFA-funded
BFPC strategic plan;
coordination of existing
health and nutrition
programs

In Process:

Waited for one full year of BFCP
activities to administer survey. Survey
under review by steering committee.
85% Complete.

BFM:
a) CSC Farmer Survey;
b) Customer Survey

Facilitation of over $3
million in direct BFM
CSC sales; measures
sales, environment for
Growers, and customer
totals

Exceeded Goal. Surveys competed
for 2 markets. Sales measured based
on purchases of shoppers surveyed.

Farm-To-Facility: A full list of
participants will be noted for each

meeting and for each survey.

Programs to increase
farm- to-facility sales of
CSCs starting in 2012 with
a findings report
disseminated statewide

Adjusted Approach: Facilitated
meetings changed to individual
interviews, per farmer requests.

Farm-To-Facility: a) completion of
mutually designed direct-sales
solutions and plan to launch new
programs in 2012; b) completion
and dissemination of findings

Programs to increase
farm- to-facility sales of
CSCs starting in 2012 with
a findings report
disseminated statewide

Completed

Surveys completed, report produced
with recommendations. Results
viewed as too specific to local
conditions for statewide distribution,
will be shared with other local CFMs.

Beneficiaries

e Provide a description of the groups and other operations that benefited from the completion of this project’s

accomplishments.

e C(learly state the quantitative data that concerns the beneficiaries affected by the project’s accomplishments and/or the

potential economic impact of the project.

Through the Farmers’ Market EBT Program EC served an estimated 24,000 EBT shoppers and an estimated
3,080 CSC vendors at 154 markets by helping the market associations move forward in accepting and
promoting EBT. While there is still a long way to go, EBT sales at Farmers’ Markets have increased
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dramatically over the past 4 years. According to the USDA Food and Nutrition Service (FNS), from January
1,2011 to December 31, 2011 there were $2,163,847 in EBT redemptions at CA CFMs and 101,723
transactions. Using the month of October as a snapshot for comparison, in October 2007 EBT redemptions at
CA Certified Farmers’ Markets were only $34,179 for the month. In October 2010, that number was up to
$147,835, and in October 2011 the redemptions were $252,351. That is an increase of 70.69% in the last year
alone. EC is proud to play a crucial role by helping all of California’s CFMs to fully integrate EBT shoppers.

At the Farmers’ Markets, EC directly served 47 CSC growers with $4.85 million in direct farm-to-consumer
sales by increasing the number and frequency of shoppers through events, promotions, and EC’s new Albany
Market. The BFPC is benefiting both CSC growers and the thousands of at-risk residents that the Council’s
members serve.

Lessons Learned

e  Offer insights into the lessons learned by the project staff as a result of completing this project. This section is meant to
illustrate the positive and negative results and conclusions for the project.

e Provide unexpected outcomes or results that were an effect of implementing this project.

e [f goals or outcome measures were not achieved, identify and share the lessons learned to help others expedite problem-
solving.

¢ During the F2F research, EC learned that it is much better to do in one-on-one interviews, phone calls,
and emails with farmers rather than trying to organize focus groups or facilitate meetings. Their time
constraints do not easily allow for the meeting format.

e EC anticipated that the Farm to Facilities efforts would produce best practices and recommendations that
would be useful across the state. EC learned that each situation is so unique and dependent on local
relationships, demand, and service providers that each market/town may have to customize their Farm to
Facilities efforts significantly.

e EC did not see the need to work deeply on school-based programs in the BFPC when it submitted its
proposal for 2011. However, as a result of changes in demographics and changes to the SNAP ED
funding structure, it has become clear that school-based programs will need to be a focus going forward.
A Working Group has been formed and will become more active as the BFPC explores sustainable
sources of funding to support this important and trend-setting work.

e In developing the BFPC in-depth survey (a short survey is distributed at the end of every meeting), EC
found that there were a number of very different approaches to surveying that were not easily
reconciled. These ranged from simply getting a pulse check on how the process is working for
participants to doing a full blown community food assessment. EC has honed this down and expects to
survey participants in the first quarter of CY 2012.

Additional Information

e Provide additional information available (i.e. publications, websites, photographs) that is not applicable to any of the prior
sections.
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The following are publications related to this project, and are provided as attachments to this report:

Berkeley Food Policy Council Strategic Plan 2011

Ecology Center Farmers Markets — Farm to Facilities Report

Albany Farmers’ Market Consumer Study, June 8, 2011

Berkeley (Derby) Farmers’ Market Consumer Study, March 29, 2011
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USDA Project No.: Project Title:
40 California’s Specialty Commodity Opportunity Outlook
Grant Recipient: Grant Agreement No: Date Submitted:
Center for International Trade Development, | SCB10040 December 2012
State Center Community College District
Recipient Contact: Telephone: Email:
Alicia Rios (559) 324-6401 alicia.rios@scccd.edu

Project Summary

e Provide a background for the initial purpose of the project, which includes the specific issue, problem, or need that was
addressed by this project.

e  Establish the motivation for this project by presenting the importance and timeliness of the project.

e If the project built on a previously funded SCBGP project, describe how this project complimented and enhanced
previously completed work.

The USDA Foreign Agricultural Service (FAS) provides over 3,000 reports each year pertaining to export
markets and export opportunities through its Global Access Information Network (GAIN). However, specialty
commodities remain largely overlooked by GAIN reporting. To offset this, Export Market Development (EMD)
reports have been created utilizing Market Access Program (MAP) funds to help fill this gap. EMD reports,
however, examine opportunities on a market-by-market basis and are focused on buyers, varietals, population,
distribution channels, commodity trends and developments on a country-by-country basis. EMD reports do not
compare, contrast, and prioritize opportunities across export markets, and do not research certain key specialty
commodities that play an important role in California's exports. There is no centralized information resource or
reporting that prioritizes export market opportunities for California's specialty commodities. This has left a large
information gap when it comes to evaluating and prioritizing export markets around the globe for California's
specialty commodities. As such, opportunities can easily get missed and the best markets for development may
go under developed.

California's specialty commodity groups, growers, packagers, shippers and the state's trade agencies need a
centralized and uniformly researched export opportunity platform that will overcome these market intelligence
constraints, and clearly map and prioritize California's specialty commodity opportunities, while also clearly
identifying shifts in demand and emerging opportunities. This project would provide that platform - a reporting
and information distribution system, prioritizing 52 countries for development on a commodity-by-commodity
basis. The project will ensure that California's leading specialty commodities have a standardized resource to
more quickly and effectively increase exports of California's specialty commodities, and address market
analysis shortfalls in a consistent and comprehensive fashion.
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Project Approach

e  Briefly summarize activities performed and tasks performed during the grant period. Whenever possible, describe the work
accomplished in both quantitative and qualitative terms. Include the significant results, accomplishments, conclusions and
recommendations. Include favorable or unusual developments.

e  Present the significant contributions and role of project partners in the project.

Year 1 Activities and Tasks Performed:

e Formed an association/advisory board of specialty crop commodity groups and commissions to outline
project, and review developed work product.

e Preliminary research was developed on the needs previously identified and template development.

e Conducted research and surveys to identify top 20 specialty crops.

e Data was collected for targeted 20 specialty crop products from Euromonitor’s extensive database and
resources.

e Performed data gap analysis, design and integration of multiple datasets to ensure complete coverage of
20 specialty crops.

e Reviewed initial agricultural commodity export values and rankings for top 20 specialty crops by
advisory board and other represented commodity groups, and collected feedback.

e Incorporated reviewed feedback into research and data collection to prepare for finalization.

e Finalized clearly defined templates and charts that describe final outputs in a standardized fashion. The
CITD completed the production of an electronic opportunity guidebook that supports increased trade of
California's top twenty exported specialty commodities.

e Uploaded final product to website. CITD decided on venues for outreach and final product
dissemination.

Year 2 Activities and Tasks Performed:

e Advisory group reviewed and approved the final Global Outlook Report for dissemination.

e Sponsored a booth at the Dried Fruit Associations (DFA) annual conference in San Diego on April 25-
27,2012 to disseminate the Global Outlook Report to Specialty Crop exporters.

e Organized and coordinated an international seminar that took place during the DFA conference’s
general sessions. During this seminar, Matt Tripodi of Euromonitor spoke on CITD’s Global Outlook
Report.

e Coordinated site visits with Commodity Boards that took take place in June 2012 as well as three
statewide seminars where Euromonitor spoke on CITD’s Global Outlook Report. The three seminars
were facilitated on May 22nd (San Diego), May 23rd (Fresno), and May 24th (Napa).

e Developed a page on CITD’s website to track downloads of the Global Outlook Report. The system
track company info as well as the individual reports each downloads.

Contribution/Role:

e Development: Project partner Euromonitor contributed to much of the information gathering, analysis,
and development of templates and final product. Commodity boards and other industry partners
contributed to reviewing and evaluating a preliminary report and methodology, and provided useful
feedback to proceed with final product development and dissemination.
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e Dissemination: Project partner Euromonitor contributed to the dissemination of the final report by
presenting on the Outlook Reports at CITD sponsored events and hosted activities. Additionally,
commodity partners participated in one-on-one meetings to discuss Outlook Reports as well as
distributed information to their membership on how to access these reports from the CITD website.

Goals and Outcomes Achieved

Supply the activities that were completed in order to achieve the performance goals and measurable outcomes for the
project.

If outcome measures were long term, summarize the progress that has been made towards achievement.

Provide a comparison of actual accomplishments with the goals established for the reporting period.

Clearly convey completion of achieving outcomes by illustrating baseline data that has been gathered to date and showing
the progress toward achieving set targets.

Activities completed in order to achieve performance goals and measurable outcomes for the project are
summarized under the Project Approach section. Baseline for all Goals was 0.

The project goals were divided into 4 stages, have been completed, and are as follows:

Stage 1 — Information Gathering: Project began by conducting a brief, but in-depth, review of its internal
data systems, including Fresh Foods and Countries & Consumers, and leveraged the Global Export Analysis
Reporting System (GEARS).

Stage 2 — Data Review and Analysis: Analyzed collected data and uncovered opportunities for California
specialty commodity exports across the target geographies and 20 product categories.

Stage 3 — Production & Delivery: Final analysis was incorporated into a detailed PowerPoint presentation
that provides a complete picture of the key opportunities for California exports.

Stage 4 — Dissemination & Evaluation: Presentation of finished product, and compilation of data for final
evaluation and report. Target was 75-100 downloads of the Outlook Report. The report has already been
distributed to over 75 companies just from the CITD exhibit booth at the Dried Fruit Association
Conference in April 2012, and meetings with commodity boards and companies from May-June 2012. The
CITD is continuously tracking downloads of these reports from its website and anticipated to far exceed is
initial projection in long-term distribution.

Due to a shift in the project from an analysis of the top 20 specialty crop exports to the top 20 with highest
growth potential, CITD was unable to complete the follow-up surveys to measure the average value growth
being that the dissemination of the Outlook Report took place during the first 6 months of 2012.

Hot Market Report Dissemination (16,284):

e Exhibit Booth at Dried Fruit Association Annual Conference, April 25-27, 2012:
O 148 companies pick up hard copies of the 1 or more Hot Market Reports

e www.fresnocitd.org website views/downloads of Hot Market Report from April 2012 to present:
0 989 individuals - Full Specialty Crop Commodity Opportunity Outlook (all 20 combined)

596 individuals — Hot Market Report for Almonds

843 individuals — Hot Market Report for Apples

1,153 individuals — Hot Market Report for Cauliflower & Broccoli

776 individuals — Hot Market Report for Cherries

O O0OO0Oo
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756 individuals — Hot Market Report for Citrus

744 individuals — Hot Market Report for Figs

732 individuals — Hot Market Report for Grapes

731 individuals — Hot Market Report for Leafy Greens

715 individuals — Hot Market Report for Mandarins & Tangerines
742 individuals — Hot Market Report for Melons

696 individuals — Hot Market Report for Onions

746 individuals — Hot Market Report for Other Berries

730 individuals — Hot Market Report for Peaches & Nectarines
710 individuals — Hot Market Report for Pistachios

738 individuals — Hot Market Report for Plums

741 individuals — Hot Market Report for Processed Tomatoes
753 individuals — Hot Market Report for Prunes

739 individuals — Hot Market Report for Raisins

790 individuals — Hot Market Report for Strawberries

716 individuals — Hot Market Report for Walnuts

OO0OO0O0O0O000O0C0O0O0O0O0O0O0OO0OO0ODO

Survey Results:

Hot Market Reports — Choose from 1 (the low satisfaction) to 5 (the high satisfaction); 3 is neutral or "does not
apply."

Survey Responses Average Rating
How relevant was the information provided in the Hot Market Report(s) to 41
your business '
The amount of information provided in the report was sufficient to make 3.6
marketing decisions
My company incorporated all or part of the information provided in the Hot 2.9
Market Report(s) into its Business Plan
Marketing decisions based off the Hot Market Report(s) help expand my 3.2
global market sales
The Hot Market Report(s) were easy to understand and access 4.2

Beneficiaries

e Provide a description of the groups and other operations that benefited from the completion of this project’s
accomplishments.

e Clearly state the quantitative data that concerns the beneficiaries affected by the project’s accomplishments and/or the
potential economic impact of the project.

California is the largest producer of agricultural products and the top exporting state. In 2008, the state's cash
farm receipts totaled $36.1 billion. California ranked 1st among all 50 states in 2008 with agricultural exports
estimated at $13.6 billion. In both cases, the majority comes from specialty commodities. Specialty crops

represent 90% of California's total farm gate agricultural production and more than 90% of farm employment.
Agricultural exports help boost farm prices and income, while supporting about 157,528 jobs both on and off
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the farm in food processing, storage, and transportation. Exports are important to California's agriculture and
economy. Measured as exports divided by farm cash receipts, the state's reliance on agricultural exports was 38
percent in 2008. According to the Agricultural Issues Center at the University of California, for every $1
billion in farm sales, there are 18,000 jobs created in the state, about 11,000 in the farm sector itself plus about
7,000 in other industries.

This project supported the jobs of over 140,000 people involved with specialty commodity trade growth. It
provided 3,000 farms, trade organizations, trade service business (transportation, storage, et al) and state trade
agencies a clear road map of prioritized global export opportunities across key geographies and categories, and
a guide that standardizes macro-economic, consumption and trade flow statistics into a user-friendly
deliverable that allows for immediate action. It allowed organizations to move more quickly and successfully
in market opportunity assessment and development, securing greater levels of specialty commodity exports and
saving time and money across these groups in the development of such analysis on an independent, one
commodity / one project at a time basis. Long-term, this project will increase export revenues and job growth
both on the farm and in supporting industries.

Lessons Learned

e  Offer insights into the lessons learned by the project staff as a result of completing this project. This section is meant to
illustrate the positive and negative results and conclusions for the project.

e Provide unexpected outcomes or results that were an effect of implementing this project.

e If goals or outcome measures were not achieved, identify and share the lessons learned to help others expedite problem-
solving.

CITD’s intent was to develop a Global Outlook Report of the top 20 specialty crop commodities, but during the
review phase, it was suggest by several of the California Commodity Boards that it would be more beneficial to
California specialty crop producers if the focus shifted to the top 20 specialty crop products with the highest
growth in emerging markets. Upon discussing this shift with a sample of CITD existing specialty crop
exporters, this was confirmed.

The full Global Outlook Report is more than 200 pages long, so to better capture the attention of the end user,
CITD broke the report up into 20 specific reports, each focusing on 1 of the 20 top specialty crop commodities.
Individuals still have access to the full report from CITD’s website at (http://fresnocitd.org/resources/hot-
market-reports/). Once individual report access was added, there has been a significant increase in interest and
downloads of these reports.

However, the CITD will need a more specific tracking system incorporated into its website. One drawback to
the views/download monitoring is that the system doesn’t track multiple views for a single user or IP address.
This may affect the total number the downloads, but with over 16,000 totals views/downloads, the CITD far
exceeded its original dissemination goals.
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Additional Information

e Provide additional information available (i.e. publications, websites, photographs) that is not applicable to any of the prior
sections.

e Attachment A — Global Outlook Report (and individual Hot Market Reports for the top 20 specialty
crop commodities with the highest growth in emerging markets can be downloaded at:
http://fresnocitd.org/resources/hot-market-reports/

e Attachment B — Explore Exporting — The World is Waiting Seminar flyer.

e Attachment C — DFA Conference Brochure and attendance list.
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Project 41 — Sustainable Agriculture Education (SAGE)

Final Performance Report

Project Title
Launching a California Agricultural Almanac (CAA): Putting California Specialty Crops on the

Map

Project Summary

The purpose of the CAA isto enhance the market for the state’s extraordinary bounty of
specialty crops by providing real-time, accessible crop information to the public thereby
deepening appreciation for what these crops are, where they are grown, when they are in season,
and how they are affected by weather. Thereisincreasing focus on eating healthy, local, and
seasonal food. Though much of what is eaten is grown within the state, many Californians know
little about California crops and even less about the geography of California agriculture or the
seasonality of its diverse crops. Californians who want to eat local food need readily and
regularly available information about California grown specialty crops, including seasonality,
production places, and special attributes. The goal of the CAA isto encourage public interest
and support of California speciaty crops by developing a collaborative online application to
facilitate the collection and distribution of crop production information. Distribution will occur
through a syndicated web feed of current crop production information including crop icons
showing the general locations of crop production throughout California during any given week.
The integration of geographic locations will permit the feed to be used in maps, both online and
in print, and will foster a better understanding of the relationship between geography and the
seasonality of California specialty crops. In effect, the project creates a simple, self-sustaining
link between two interested parties for their mutual benefit.

Project Approach

SAGE created the website: www.calagalmanac.com, the most comprehensive repository of
information about California specialty crops currently available. However, fulfilling the entire
original goal of the CAA, which isto showcase “what’s in season where” for speciaty cropsin a
straightforward, lightweight manner for presentation through existing media, proved to be
chalenging. Asinvestigation began into the available sets of crop data (by place and by
seasonality), anumber of challenges became apparent. Most of these had to do with the lack of
data, and/or the inaccessibility of data, and to date, the infeasibility of a system for real-time
updates. Asaresult of these unforeseen challenges, the CAA has been developed to Beta stage
and does not yet provide all of the data sharing functions originally outlined in the goals for the
project. The CAA website was soft launched in September 2011 through distribution on the
SAGE website as well as on partner websites and newsletters. The Work Plan table below
summarizes activities performed and work accomplished during the grant period:
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Work Plan Summary

Project Activity

Summary

Project initiation meeting for
project staff, consultants,
content providers and
distribution partners; refine
work plan and timeline;
identify key additional
partners

In November 2010, SAGE hired a CAA project manager and
convened a project initiation meeting. Participantsincluded a
mapping and database partner Greeninfo Network, and the San
Francisco Chronicle, a potential distribution partner. Following the
meeting, SAGE refined the work plan and timeline, identified target
audiences, and identified key distribution partners, including
newspapers and commodity commissions.

Draft and prioritize scenarios
for sustaining the project over
the long term; position project
to line up with preferred
strategy/scenario

SAGE met with potentia partners, including the Community Alliance
with Family Farmers and commodity commissions, to discuss how to
sustain the project over the long term.

Invite participation of al
specialty crop associationsto
ensure comprehensive
representation of all crops

SAGE invited the participation of the 13 Buy California commodity
commission members in December 2010. The commissions expressed
interest in having their commodity represented. Some commissions
shared commodity dataincluding location and seasonality information.

Compile crop list and baseline
datafor production locations,
seasons, and rel ated attributes

In December 2010, SAGE began compiling a comprehensive crop list
using available crop and seasonality data. To date, crop and
seasonality information has been inputted for 13 counties (Bay Area
and San Joaquin Valley counties) and baseline crop data (pesticide use
report - PUR) has been inputted for al countiesin the state.

Overall site design and
technical coordination of the
data collection application and
crop database; seed database
with basdline data

Greenlnfo Network began developing a user friendly online editor in
January 2011 to allow SAGE and other usersto input crop, location,
seasonality and event information into a database.

Develop data collection
application to allow for data
input and review of the crop
locationg/attributions database

In February 2011, Greenlnfo Network finished designing the online
database and editor. The crop list was uploaded to the database and
SAGE continued to input new crop and seasonality information as it
became available.

BETA testing of data
collection application and
review process

BETA testing of the online editor was completed in February 2011,
though tweaks continue to be made to the overall design based on
continued user input.

Develop website for
promotion of the California
Specialty Crops database

Greenlnfo Network, with direction from SAGE and input from
partners, developed the CAA website, www.cal agalmanac.com.

Officia launch of the website

In September 2011, the website was launched with the help of the
CAA partners. Partners announced the website launch in their
electronic newd etters and on their websites.

Refine/improve al project
elements (data collection,
interface, and feed) as needed

Before and after the website launch, Greenlnfo Network refined and
improved the website based on feedback from SAGE, partners and
user input.

Solicit and engage additional
digtribution partners; refine
output products as needed

In the business assessment conducted at the conclusion of the project,
it was determined that educators were likely to be an important new
digtribution partner and target audience. Refining the products needed
by this audience will continue in Phase 2 if funding is obtained.
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Complete businessplanfora | Business consultant Paul Sytsma joined the team in October 2011 and
self-sustaining service and completed a full business evaluation and plan.

activate key strategies

Conduct detailed project With the help of the business consultant, SAGE conducted a full
evaluation and submit final project evaluation and presentsit here as part of the final report.
report

In summary, the CAA represents the first-ever comprehensive effort to assemble crop-place,
crop-seasonality, farm, market, and agricultural event datain asingle interactive environment.
The CAA succeeds at providing interactive data that graphically displays where 170 uniquely
defined specialty crops are grown in the state. Crop information is available at the county level
for the entire state, and at the more specific agricultural place level (108 defined agricultural
places) for counties in the greater Bay Area. Primary project partners (the Center for Urban
Education about Sustainable Agriculture (CUESA), Community Alliance with Family Farmers
(CAFF), Marin Agricultural Land Trust (MALT), Om Organic, and University of California
Small Farm Program (SFP)) provided farm, crop, seasonality and event data, and met regularly
with the CAA project team to discuss project direction and provide feedback.

Goals and Outcomes Achieved

The overall goal of this project was to encourage public interest in and support for California
specialty crops by developing a collaborative online application to facilitate the collection and
distribution of crop production information. Specifically, the project goals wereto 1) create a
clean, lightweight interface for the input of crop production locations and related attributes, and
2) design an easy-to-use and impactful way for the public to view and interact with crop
production data.

Outcome achieved for Goal 1. Greeninfo Network developed an online editor for SAGE and
other users to input specialty crop, location, seasonality and event information into the CAA
database.

Outcome achieved for Goal 2: SAGE and Greeninfo Network developed a public website,
www.cal agalmanac.com, a comprehensive central hub for California specialty crops information.

The original intent of the CAA was to automate the data sharing process among three types of

data partners. These partnersincluded

1. Registered Users: individuals who would register on the CAA website to provide crop, farm
and agricultural event information,

2. Content Providers: organizations (e.g., Buy Cal, commodity commissions, etc.) that would
provide updated data on aregular basis, and

3. Distribution Partners: (e.g., San Francisco Chronicle, CAFF, etc.) who would consume and
redistribute the data provided on the CAA in packaged and/or customized formats.

During the development of the CAA, the data sharing process changed due to the unanticipated
challenges of obtaining data described above. Asaresult, the CAA now relies upon Project
Partners. (CUESA, MALT, etc.) that have areciprocal relationship with the CAA. These
organizations both provide data for the site and consume and redistribute the information the
CAA provides. The CAA has established Memorandums of Understanding (MOU) with six data
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partners including CAFF, SFP, OmOrganics, MALT, CUESA and Johnny’s Seeds. Two data
sets, Pesticide Use Report (PUR) data and County Crop Reports data, are sources for regularly
updated and published data sets inputted into the CAA. The annotated Performance Monitoring

Plan below explains the evolution of the CAA data sharing process and provides a comparison of

actual accomplishment with the goals established for the reporting period.

Performance Monitoring Plan Summary

Activities

Explanation

Performance
I ndicator

Use analytics software
to measure number of
visitorsto website

Analytics available for CAA Beta site soft launch
(September 2011 to January 2012)

1,042 visits, 830 unique
visits

M easure number of
registered users with
accessto the data
collection application

The CAA does not yet have aregistration
function for individua registered users. Datais
provided by Project Partners and is entered from
Data Sets.

CAA successfully
aggregates and makes
available 18 Data Sets
and has MOU
agreements with six
Project Partners.

M easure number of
data commits

Acquiring data sources for the CAA is
challenging. Many (identified valuable data
providers) expressed interest but were unable to
provide compatible data. For example, County
Crop Report datais not related to specific areas
within counties, there are some limitations in the
crop list (e.g. genera crop categories such as
“miscellaneous’ vegetables); Certified Producers
Certificates provide place specific complete lists
of crops, but little of this datais digitized;
Commodity Commission and the Buy California
Campaign could not provide crop-by-place-by-
season data because data was sensitive and
proprietary and/or not in geo-codable form.

Significant data
enhancement is aresult
of recent development
of amethod to input
PUR datainto the CAA
on acounty-wide basis.

Establish registration
for users who wish to
include crop dataon
their websites

Thiswas an achievable goal for the CAA, but
time was alimiting factor.

Estimate size of tota
audience by collecting
usage statistics from
Distribution Partners

As described above, CAA data sharing process
developed differently than initially anticipated.
Distribution Partners, now falling within the
category of Project Partners, could potentially
provide usage statistics given further
development of partnerships with the CAA.

Not complete at this
time.

Data evaluation

It was presumed that hundreds of Registered
Users would be inputting datainto the CAA. As
thisis not a current function of the CAA,
ongoing data evaluation is not a necessary
activity.

Datais provided by
established Project
Partners and Data Sets,
and are reviewed for
accuracy before being
added to the CAA.
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Project management Ongoing Efficient work flow
management of strong
communication
between al project
team membersisa
strong success of the
CAA project.

In summary, the CAA succeeded in identifying, aggregating, and making accessible for the first
time the following data sets: 1) SAGE-defined agricultural places, 2) SAGE-defined crop
taxonomy, 3) United States Department of Agriculture, National Agricultural Statistics Service
crop datatied to defined agricultural places, 4) Farmland Mapping and Monitoring Program
agricultural growing area data, 5) PUR crop data on a county-wide basis, 6) County Crop
Reports crop data, 7) Certified Producer Certificate crop datatied to agricultural places,

8) expert-identified data for particular agricultural places, 9) farm data from CAFF which had
limited crop information, 10) farm data from CUESA, 11) farm data from the SFP, with afocus
on agriculture tourism offerings, 12) farm data from Monterey County, 13) Farmers Market data
from the California Farmers Market Federation, and 14) event datafrom the MALT, CUESA and
the University of California, Davis Small Farms Center.

The CAA represents the first-ever comprehensive synthesis of al of this datain one interactive
environment. This achievement provides a unique, valuable baseline tool on which to build a
more robust data repository and grow a broader audience of users.

Beneficiaries

The CAA provides direct benefit to specialty crop farmers by increasing their online presence,
identifying new markets, and participating in the creation of more robust farming data by region
(yields, crops that are grown, effects of weather, etc). Currently, the CAA highlights 1,326
farms throughout the state. Another group directly benefitted by the CAA isthe AgTourist
(Agricultural Tourist) audience interested in understanding more about sustainable agricultural in
California, with the specific desire to participate in events that encourage connection between
rural and urban lifestyles. The CAA partners with the CalAgTour program, a project of the SFP,
to map agricultural events and educational opportunities throughout the state. Since the soft
launch of CAA in September 2011, there have been 336 visits to the events page on the CAA
website.

Additionally, the CAA benefits County Agricultural Commissions and the numerous researchers
who access the County Agricultural Reports, by providing visualization as well as ready access
to crop and place data. Additional beneficiaries include the project partners to date (SFP, CAFF,
MALT, CUESA, etc.) whose own public education and outreach efforts are enhanced by CAA.
Finally, the general public benefits from having an accessible, comprehensive go-to site that
answers the questions — what islocal, what grows where and when?

Lessons L earned

There were three additiona aims to the goals outlined above which the project did not
completely meet. The aim to populate the website with complete and regularly updated
information proved to be problematic due to the lack of data, and/or the inaccessibility of data,
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and to date, the infeasibility of a system for real-time updates. The website does however reflect
the best optimized aggregation and presentation of accessible specialty crop production
information in the state at this point.

In turn, the lack of dynamic data meant that the aim of regularly and widely distributed data
feeds proved unfeasible. Distribution partners and audiences using the website directly need
dynamic datato encourage regular uptake and use, respectively.

The project also amed to complete a business plan for a self-sustaining service. Theinitial
concept had been that opportunities for monetizing the site would come from wide-spread
utilization, which is not yet feasible due to some of the challenges outlined above. The project
produced a Business Assessment (attached) which outlines the project’ s history, addresses the
market and competitive landscape, identifies strengths and weaknesses based on a general site
review, reveasinsights from dozens of user interviews, and makes recommendations for Phase 2
operations. Although the project is not yet self-sustaining, it currently stands as a useful static
resource and a plan outlineisin place to take the CAA to the next level.

Thetrend in Californiatoward purchase and consumption of locally grown produce has created
the need for tools and data sets that educate consumers about their food choices, and that connect
them with the rich agricultural landscapes of California. There are several applications, in
addition to the CAA’ s attempt to do this. Similar to the CAA, these tools attempt to showcase
information about the “what, where, and when” of local food production. However, among these
tools there is no dominant application that brings data together in a simple and unified way, and
the market for online tools in this space is fragmented. More specifically, thereis no site that
presents crop and seasonality detail in avisually appealing way. This set of circumstances
creates a unique opportunity for the CAA - with refinements - to address the deficiencies in the
current market for online tools.

All grant funds were expended on project.

Contact Person

Sibella Kraus, President, Sustainable Agriculture Education
(510) 526-1793

sibella@sagecenter.org

Additional Information
Please see: www.cal agal manac.com

A Business Assessment is attached.
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USDA Project No.: Project Title: Heat-tolerant Lettuce and Spinach Varieties for Adaptation to
42 Global Warming and Low Land Cost Areas of California

Grant Recipient: Grant Agreement No: Date Submitted:

USDA-ARS, Salinas, CA SCB10042 December 2013

Recipient Contact: Telephone: Email:

Beiquan Mou 831-755-2893 Beiquan.mou@ars.usda.gov

Project Summary

e Provide a background for the initial purpose of the project, which includes the specific issue, problem, or need that was
addressed by this project.

o  Establish the motivation for this project by presenting the importance and timeliness of the project.

e If the project built on a previously funded SCBGP project, describe how this project complimented and enhanced
previously completed work.

Global warming and climate change pose serious challenges to California agriculture and place unprecedented
pressures on the sustainability of horticulture industry. Former U.S. Energy Secretary and Nobel Prize winner
Steven Chu warned that California’s “Salad Bowl” — Salinas Valley, could turn into a dust bowl by the end of
the century, as global warming takes its toll. Adapting the leafy greens industry to future conditions is
essential to meet the needs of a growing population and increasing demand for leafy vegetable products.
Forecasts show that global warming over the next several decades will take place irrespective of any action
taken today. Thus, the development of crops that can cope with heat, drought and other climate extremes may
well be the single most important step that can be taken to adapt to the changing environment. However,
breeding a new variety takes time, often about 10 years. The USDA-ARS’ ability to breed these new varieties
is undermined by the rapid loss of the genetic diversity of plants, which is in turn accelerated by climate
changes. Therefore, there is an urgent need to mitigate the abiotic stresses through improvement of leafy
vegetables for future environments. In addition, leafy vegetables are losing acreage to housing and industrial
development as well as competition from other crops such as strawberry, and land cost in the major
production areas of coastal California is very high. The USDA-ARS proposes to screen lettuce and spinach
germplasm collections to find heat-tolerant varieties that can thrive in hot weather. This project seeks to help
California leafy vegetable growers mitigate the adverse effects brought by a warming planet, and expand the
growing seasons of lettuce and spinach in hot but low land cost areas such as the Central Valley or Imperial
Valley. Successful completion of the project will help ensure the long-term future of these crops, reduce
production costs, and enhance the competitiveness of California lettuce and spinach.

Project Approach

e Briefly summarize activities performed and tasks performed during the grant period. Whenever possible, describe the work
accomplished in both quantitative and qualitative terms. Include the significant results, accomplishments, conclusions and
recommendations. Include favorable or unusual developments.

e  Present the significant contributions and role of project partners in the project.

In order to identify heat tolerant genotypes, more than 3,500 lettuce and 400 spinach varieties and germplasm
accessions were screened in growth chambers. The USDA-ARS searched the available references regarding
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the effect of high temperature on plant growth and development in order to find and develop suitable methods
that can be used in the screening of lettuce and spinach varieties for heat tolerance. The USDA-ARS
developed methods of screening for heat tolerance such as thermotolerance, seedling growth, cell membrane
thermotolerance (electrolyte leakage), and chlorophyll fluorescence (MINI-PAM). Seeds were placed in Petri
dishes to test their ability to germinate at high temperature (29 and 34°C) as compared to controls at 24°C.
Three week-old seedlings were exposed to heat stress (43/35°C day/night) for a week before being assessed
for leaf and plant damages as well as growth reduction. By using these methods the USDA-ARS was able to
identify different types (crisphead, butterhead, green leaf, red leaf, romaine, wild or primitive forms) of lettuce
and spinach varieties that can tolerate heat stress and/or germinate under high temperature conditions. The
heat-tolerant lettuce and spinach varieties were then tested in field trials at the University of California West
Side Research and Extension Center (WSREC, Five Points, CA) in the San Joaquin Valley and at the
University of California Desert Research and Extension Center (DREC, El Centro, CA) in Imperial Valley for
two years. Seed germination percent, plant height, diameter, head compactness, plant weight, tipburn, heat
damage, and core length were recorded for multiple plants in each plot. Data collected were subjected to
statistical analyses.

Goals and Outcomes Achieved

e Supply the activities that were completed in order to achieve the performance goals and measurable outcomes for the
project.

e If outcome measures were long term, summarize the progress that has been made towards achievement.

e Provide a comparison of actual accomplishments with the goals established for the reporting period.

e Clearly convey completion of achieving outcomes by illustrating baseline data that has been gathered to date and showing
the progress toward achieving set targets.

The USDA-ARS performed statistical analysis of data from seed thermo-dormancy and heat-tolerance
experiments conducted in growth chambers and fields for lettuce and spinach. Inhibition of lettuce seed
germination at high temperatures is a common problem associated with lettuce production. Depending on
lettuce cultivars, seed germination may be inhibited when temperatures exceed 28°C. The delay or inhibition
of seed germination at high temperatures may reduce seedling emergence and stand establishment of lettuce in
the field, leading to a reduction in economic yield. In order to identify heat tolerant lettuce genotypes, lettuce
varieties and germplasm accessions were screened for thermotolerance. By using this method the USDA-ARS
was able to identify lettuce cultivars and germplasm that can germinate under high temperature conditions.
Some of the lettuce cultivars and germplasm exhibited thermo-inhibition at 29°C, while others exhibited
thermo-tolerance at higher temperature (34°C). Lettuce seed germination in the field was positively correlated
with seed germination at 29 and 34°C. The results indicated that lettuce genotypes differ greatly in their
ability to germinate at high temperatures as determined by the percentages and the rates of germination. The
analysis also found that some spinach varieties were resistant to thermo-dormancy at 36°C as compared to
controls at 22°C. They were able to germinate under high temperatures when planted in the fields in the San
Joaquin Valley and Imperial Valley in July and August.

When planted in hot environments in March and May in the Central Valley and Imperial Valley, some lettuce
and spinach varieties were heat-tolerant, with little yield reduction, early bolting, and tipburn, as compared to
control plants grown in cool climate in the Salinas Valley. These heat-tolerant varieties identified include
crisphead, butterhead, green and red leaf, romaine, and wild species. The thermo-tolerant varieties could be
used to expand lettuce production seasons in warm and low land cost areas and reduce the need for seed
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priming, lowering the production costs. The results from this study may help growers choose lettuce varieties
to be grown in a warm environment. The information may also help lettuce breeders to improve the crop for
adaptation to global warming and climate changes.

The USDA-ARS demonstrated part of the results to about 40 people including board members of the
California Leafy Greens Research Program representing major lettuce/spinach growers/producers, seed
company personnel, researchers, and media at field trials conducted in Salinas, San Joaquin, and Imperial
Valleys in the second and third years of the project. A manuscript titled “Evaluation of lettuce genotypes for
seed thermotolerance” was published in the HortScience journal (attached). Other manuscripts for heat-
tolerance in lettuce and spinach will be submitted to professional journals. These achievements meet the goals
and the expected measurable outcomes of identification of heat-tolerant lettuce and spinach varieties,
evaluation and demonstration of these varieties in major production regions in the San Joaquin Valley,
Imperial Valley, and Salinas Valley for the leafy greens industry, and the publication of research results in
professional journals.

Beneficiaries

e Provide a description of the groups and other operations that benefited from the completion of this project’s
accomplishments.

e Clearly state the quantitative data that concerns the beneficiaries affected by the project’s accomplishments and/or the
potential economic impact of the project.

California produces about 80% of the lettuce and 70% of the spinach in the U.S., occupying 202,800 and
28,500 acres and valued at $1.5 billion and $153 million in 2012, respectively. Most lettuce and spinach crops
are produced in the coastal areas of California. Being cool-season crops, lettuce and spinach are vulnerable to
global warming. Heat-tolerant lettuce and spinach identified from this project should reduce crop loss due to
warmer weather, and ensure long-term viability of growing these crops in the region. This project will benefit
107 lettuce, 67 spinach, and 25 spring mix producing companies and more than 30 seed companies with
thousands of personnel involved in growing, shipping, processing, distribution and retail of lettuce and
spinach products and seeds in California. In addition, heat-tolerant varieties from the project would be adapted
to hotter conditions in inland areas of California. It may expand lettuce and spinach production seasons from
current four months to nine months in San Joaquin Valley and year-round in Imperial Valley. Land rents in
coastal Monterey County average $1,600 per acre, while it costs only $300 per acre in Fresno County of San
Joaquin Valley. Lettuce and spinach growers can potentially save $339 million a year on land rent alone if
most production is shifted to inland valleys. Since heat-tolerant varieties tend to be drought-resistant as well,
these cultivars should not require more irrigation water. As the costs of land, labor, fuel, fertilizer, packing
material, and transportation continue to rise, it is essential to reduce production costs of leafy vegetables. This
project helps reduce land costs and improve the sustainability and profitability of California lettuce and
spinach crops.
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Lessons Learned

e  Offer insights into the lessons learned by the project staff as a result of completing this project. This section is meant to
illustrate the positive and negative results and conclusions for the project.

e Provide unexpected outcomes or results that were an effect of implementing this project.

e If goals or outcome measures were not achieved, identify and share the lessons learned to help others expedite problem-
solving.

USDA-ARS achieved more goals than what was originally proposed by adding the testing of lettuce/spinach
seeds for high-temperature germination (thermodormancy), an aspect is important to the leafy greens industry.

Additional Information

e Provide additional information available (i.e. publications, websites, photographs) that is not applicable to any of the prior
sections.

Attachment A - The following publication has resulted from this research project:

Lafta, A. and Mou, B. 2013. Evaluation of lettuce genotypes for seed thermotolerance. HortScience 48: 708-
714.
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USDA Project No.: Project Title:

43 California Strawberries and insulin resistance (IR) in humans: Combating a

major risk factor for diabetes and cardiovascular disease through diet

Grant Recipient:

Grant Agreement No.:

Date Submitted:

The Regents of the University of California, SB10043 December 2013
Davis
Recipient Contact: Telephone: Email:

Britt Burton-Freeman

(780) 341-7078

bbfreeman(@ucdavis.edu

Project Summary

addressed by this project.

previously completed work.

e Provide a background for the initial purpose of the project, which includes the specific issue, problem, or need that was

e  Establish the motivation for this project by presenting the importance and timeliness of the project.
e If the project built on a previously funded SCBGP project, describe how this project complimented and enhanced

The initial purpose of the proposal was: 1) to assess the ability of California strawberries to improve
insulin responsiveness in people with insulin resistance and, 2) to assess mechanisms of action in order
to understand and explain the benefit of strawberry consumption in this context. Insulin resistance is a
precursor to diabetes, and both are risk factors for cardiovascular disease (CVD). In America and in
various parts of the world, the prevalence of diabetes is substantial and on a trajectory to increase over
the coming decades if current lifestyle trends continue. The research from this grant will provide the
type of science-based evidence needed for developing preventative health, food-based strategies using

strawberries.

Insulin resistance (IR) is a critical metabolic abnormality with roots in many chronic diseases such as
type 2 diabetes mellitus, CVD and even Alzheimer’s disease. In westernized countries, 25-35% of the
population has some degree of IR impacting quality of life. While food is not medicine, in recent years
research has uncovered bioactivity of certain fruits and vegetables beyond that provided from the
essential nutrients. Strawberries have a unique phytochemical profile that along with the essential
nutrients and fiber they provide could serve to slow or impede onset and progression of some diseases.
Work in cell culture and preliminary work in humans suggests that strawberries may have specific
benefits relative to the action of insulin. The work performed by this grant is timely because it provides
new data and knowledge about strawberry intake and bioactivity to support health in a population that
is “at risk” for the most apparent non-communicable diseases of the 21* century (diabetes, CVD,

Alzheimer’s).
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Project Approach

e Briefly summarize activities performed and tasks performed during the grant period. Whenever possible, describe the work
accomplished in both quantitative and qualitative terms. Include the significant results, accomplishments, conclusions and
recommendations. Include favorable or unusual developments.

e  Present the significant contributions and role of project partners in the project.

Human clinical Trial 1 (acute phase) - This study tested the hypothesis that strawberry improves insulin
responses in insulin resistant individuals under conditions of acute oxidative- and inflammation- stress:
the result of Western meal consumption. All of the components of Trial 1 have been completed as listed
in the performance monitoring plan. Plasma insulin concentrations as measured by the least significant
mean (LSM) were significantly lower when strawberry (provided in a beverage) accompanied the
Western (style) high carbohydrate/fat meal (HCFM) compared to when the meal was consumed with
the control/non-strawberry fruit containing beverage (p<0.01). However, staff did not observe
significant differences in glucose concentrations after the meal, suggesting that the presence of
strawberry reduced the insulin requirement (i.e. improved insulin efficiency) to achieve glucose
homeostasis. Although staff observed a reduction in inflammatory markers (IL-6) and oxidative stress
markers (Oxidized LDL) in the group that consumed strawberry beverages with HCFM meal compared
to the control group, the data were not statistically different. Staff also analyzed plasma samples after
consumption of different doses of strawberry with the HCFM using Q-TOF LC/MS and LC-MS/MS.
The data showed detection of 33 compounds/metabolites in the plasma after consuming the strawberry
beverages; 7 were new discoveries and not reported previously. The data also showed that as the
amount or dose of strawberry increased, so did the concentration of the major metabolites.
Pelargonidin- O-glucuronide (PG) was the most abundant metabolite and a signature metabolite of
strawberry consumption. Maximum concentrations (Cmax) of PG were achieved at ~150 minutes and
were significantly different among the beverages (maximum concentrations were 0, 94.3 +21.4, 166.5
+ 16.2 and 226.7 + 36.7 nmol/L after consuming 0, 10, 20, 40 g freeze-dried strawberry powder in
beverages, respectively (P < 0.05). Area under the concentration curve (AUC), a measure of exposure
during the 6 h also increased with increasing amounts of strawberry (P < 0.05); however,
pharmacokinetic evaluation indicated that while higher concentrations of key strawberry
compounds/metabolites were achieved with eating more strawberry; the absorptive capacity of
pelargonidin-based anthocyanins may have been saturated resulting in decreased efficiency of
absorption when greater amounts were ingested. For example, the percent bioavailability pelargonidin-
3-glucoside ranged from 1.8% to 1.3% (10 g vs 40 g, respectively of freeze-dried strawberry powder
containing beverages). A prelude to these data has been published in the Journal of Berry Research 3
(2013) 113-126, DOI: 10.3233/JBR-130048.

Human Clinical Trial 2 (chronic phase) - The objective of the study 2 (chronic study) was to test the
hypothesis that strawberries included in the diet regularly would improve insulin sensitivity and hence,
glucose tolerance in insulin resistant individuals. This was a 6-week, parallel design study with a 4-
week follow-up to evaluate strawberry-associated improvements in insulin action after daily intake. To
maintain the study blinded, the strawberry was delivered in a beverage similar to what was used in the
acute phase of the project. All of the study-related procedures of Trial 2 have been completed according
to the performance monitoring plan. The data indicated that chronic consumption of strawberry (40
g/day) significantly improved glucose metabolism as measured by oral glucose tolerance test in the
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insulin resistance individuals characterized by HOMA values. However, inflammatory markers (IL-6,
IL-1b, hs-CRP) and oxidative stress markers (Oxidized LDL) were not changed in response to chronic
consumption of strawberry beverages, suggesting that alternative mechanisms must be involved.

In-vitro cell culture studies: The effect of a strawberry on insulin signaling pathways was studied in a
cell culture model using skeletal muscle and fat cells. The study was designed to understand the actions
of insulin within cells by measuring different proteins that get turned on or off during different stress
conditions with and without strawberry. Cells were exposed to high glucose, free fatty acid (FFA) and a
combination of both to mimic what the body would be exposed to during a diabetic, pre-diabetic or
post-meal (fed) state: this regimen served as the “stress condition”. Using this paradigm, various
concentrations of strawberry were tested. The results of this work indicated that a water extract of
Strawberry (1 mg/mL) attenuates high glucose (15 mM — diabetic concentrations of glucose), free fatty
acid (2 mM-FFA—fasted, obese, diabetic concentrations) and Glucose +FFA—mediated impaired insulin
activity as measured by insulin-mediated activation of p-Akt in muscle cells. Strawberry water extracts
also improved deficits in insulin signaling incurred by lower glucose and FFA treatment mimicking
pre-diabetic concentrations or after meal concentrations. These data suggest that the water soluble
components of strawberry have biological activity and when utilized in a stress condition, similar to
what is observed in real life (diabetes, pre-diabetes or fed states), strawberry may minimize the high
nutrient-induced impaired insulin signaling observed in skeletal muscle tissue. Similar experiments as
those above were also carried out with fat cells (adipocytes). However, no significant impairments of
insulin signaling pathway as measured by p-Akt in response to relatively high glucose, FFA and
combination of both within 6 h were observed. Additional experiments are required to understand the
nutrient-sensitive pathways that are modulated in adipocytes.

All project partners have been involved with the project as intended. Co-Pls, support scientists and the
clinical team from IIT significantly contributed to the meeting and achieving the tasks outlined in the

project workplan.

Goals and Outcomes Achieved

e  Supply the activities that were completed in order to achieve the performance goals and measurable outcomes for the
project.

e If outcome measures were long term, summarize the progress that has been made towards achievement.

e Provide a comparison of actual accomplishments with the goals established for the reporting period.

e Clearly convey completion of achieving outcomes by illustrating baseline data that has been gathered to date and showing
the progress toward achieving set targets.

1. Establish cell culture, perform mechanism of action studies- the main propose of this performance
goal was to perform dose response assays and mechanism of action studies to support clinical trials.
The outcome of the studies is important for explaining/interpreting data obtained from the clinical
trials. The initial cell culture studies were performed to understand the bioactivity of different
strawberry extract concentrations/doses in an insulin signaling model (dose-response). Thereafter,
mechanistic studies were performed using the lowest effective dose to understand the mechanism of
action of strawberry in the presence of glucose and/or FFA. Proteins involved in insulin signaling
pathways (activation) were measured after the different treatments.
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2. Trial #1: Critical to any clinical trial is the recruitment of eligible participants. Advertising, database
query and various screening methodology developed by the clinical team contributed to meeting this
performance goal. Approximately 500 people were contacted, 64 passed the initial screening to come to
the lab for follow up screening, 39 were eligible and 27 subjects were enrolled. Subjects were
scheduled on four different occasions to complete the protocol specified tasks. Out of the 27 subjects
enrolled, 22 completed the study (5 people dropped out early). Subjects provided blood samples at
protocol specified time points over 6 h that were subsequently analyzed for glucose, insulin,
triglycerides, cholesterol, IL-6, Oxidized LDL and plasma metabolites (strawberry derived).

3. Trial #2: Similar to the acute trial (#1), subjects were recruited and screened to meet the enrollment
performance goal. Approximately 1,100 people were contacted or contacted the team, 79 were eligible
for screening at the clinic and 56 subjects passed the eligibility criteria. 46 subjects enrolled in the study
and 38 subjects completed with 8 dropouts. Subjects were required to drink strawberry or control
beverages at home for 6 weeks with frequent visits back to the lab for assessment and replenishment of
test beverages. All completers performed an extended oral glucose tolerance test, which included blood
collection at weeks 0, 6 and 10 (no beverages were consumed between weeks 6-10). Blood samples
were analyzed for glucose, insulin, triglycerides, cholesterol, IL-6, IL-1 beta, hs-CRP, Oxidized LDL.

4. Data analysis and statistical analyses are complete. Data interpretation/manuscript writing is
ongoing. One manuscript is published and another three manuscripts are in preparation and planned for
submission in February 2014. Abstracts and presentations at scientific and health professional meetings
occurred as planned during the course of the project period. These communications allow for ongoing
messaging and knowledge sharing among scientists and health professionals that are ultimately
conveyed to the general public resulting in enhanced strawberry interest, demand and sales.
Communication has been at the Experimental Biology Meetings, American Chemical Society meetings,
Berry Health Benefits Symposium, American Aging Association, Dietetic Association Meetings,
University invited talks (Rush University, BYU) and functional food programs (Supply side,
Nutracon), among others.

5. The final Performance Monitoring assessment is based on industry sales and annual California
strawberry production/ acreage trends. This is a long term monitoring goal and the California
Strawberry Commission will be monitoring the progress yearly. It is expected that household purchases
by heavy buyers to increase 11.5 times by/in 2017, with an increase of ~5% measured in April 2013.
Production goals were 4-6% increase per year. Results from the April 2013 assessment indicated a
9.1% increase in fresh strawberry production and 4.9% in frozen from 2009 to 2012 (data source
USDA). From 2011 to 2012, production in fresh strawberry increased approximately 6.8%. Consumer
sales tracked by AC Nielson indicated that purchase frequency increased 16.9% from 2009 to 2012.
Volume and buying rate increased 25.1% and 20%, respectively. Performance metrics associated with
this project are on course or exceeding expectations.
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Beneficiaries

e Provide a description of the groups and other operations that benefited from the completion of this project’s
accomplishments.

e Clearly state the quantitative data that concerns the beneficiaries affected by the project’s accomplishments and/or the
potential economic impact of the project.

The outcome of this project will benefit the strawberry industry and consumers. There are
approximately 400 farmers and 70 shippers/processors of strawberries in California. It will contribute
to the growth of the strawberry industry by providing health-specific knowledge about strawberries
when choosing/purchasing fruit. The data derived from this study provides the type of science-based
evidence needed to establish the role of strawberries in health and disease risk reduction. This research
provides the type of data needed by health care professionals to establish specific recommendations and
dietary guidance about strawberry consumption.

Lessons Learned

e Offer insights into the lessons learned by the project staff as a result of completing this project. This section is meant to
illustrate the positive and negative results and conclusions for the project.

e Provide unexpected outcomes or results that were an effect of implementing this project.

e If goals or outcome measures were not achieved, identify and share the lessons learned to help others expedite problem-
solving.

This project has served as a model of how coordinated research involving food scientist, nutritionists,
health care providers and industry can work toward goals to improve industry metrics and informed
choice and quality of life of the general public.

Additional Information

e Provide additional information available (i.e. publications, websites, photographs) that is not applicable to any of the prior
sections.

Four students undertaking masters degrees were involved in the project and various components of the
research are included in their theses. Two students have graduated (one student is pursuing a PhD at
Washington State University and the other student is working as a research assistant at North Carolina
State University). Two students are in the process of compiling their theses; one of which who has
already secured a job at an analytical chemistry lab in New York.

Publications:
e Tulio et al, Berry Fruits Modulated Endothelial Cell Migration and Angiogenesis via
Phosphoinositide-3 Kinase/Protein Kinase B Pathway in Vitro in Endothelial Cells. J Agric
Food Chem. 2012,PubMed PMID: 22448669.
e Tadapaneni et al, Effect of High-Pressure Processing and Milk on the Anthocyanin
Composition and Antioxidant Capacity of Strawberry-Based Beverages. J Agric Food Chem.
2012. PubMed PMID: 22224588.

256



CALIFORNIA DEPARTMENT OF FOOD & AGRICULTURE

SPECIALTY CROP BLOCK GRANT PROGRAM
FINAL PERFORMANCE REPORT

Banaszewski et al, A pilot study to investigate bioavailability of strawberry anthocyanins and
characterize postprandial plasma polyphenols by Q-TOF LC/MS in humans. J Berry Res, 113—
126, DOI: 10.3233/JBR-130048.

Presentations:

Banaszewski et al, Detection and Quantitation of Polyphenolic Compounds in Strawberry
Powder Using LC-MS/MS, 58th ASMS Conference on Mass Spectrometry and Applied Topics,
Salt Lake City, Utah, May 23 - 27,2011

Banaszewski et al, Detection and Identification of Anthocyanins in Human Plasma Following
Ingestion of a Strawberry Beverage FASEB J March 17, 2011 25:771.1

Chang et al, Polyphenol-rich fruit modulate endothelial cell function via PI3 Kinase/Akt
Pathway in Vitro in Human Umbilical Vein Endothelial Cell (HUVEC) FASEB J March 17,
2011 25:772.6

Chang et al, Polyphenols-rich fruits attenuate cell migration in vitro in human umbilical vein
endothelial cells (HUVEC) exposed to glucose and free fatty acids FASEB J March 29, 2012
26:1b432

Kangath et al, Strawberry extract attenuates glucose and free fatty acid-mediated impaired
insulin signaling in vitro in skeletal muscle cells FASEB J March 29, 2012 26:821.15

Chang et al, Polyphenol-rich fruits attenuate cell migration in vitro in human umbilical vein
endothelial cells (HUVEC) exposed to glucose and free fatty acid, Berry Health Benefits
Symposium, 2013.
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USDA Project No.: Project Title:
44 Fresh Fruits and Vegetables: A Centerpiece for a Healthy School Environment
Grant Recipient: Grant Agreement No.: | Date Submitted:
The Regents of the University of California, SCB10044 December 2013
Santa Cruz
Recipient Contact: Telephone: Email:
Tim Galarneau (831) 459-3248 tgalarne@ucsc.edu

Project Summary

e Provide a background for the initial purpose of the project, which includes the specific issue, problem, or need that was
addressed by this project.

e  Establish the motivation for this project by presenting the importance and timeliness of the project.

e If the project built on a previously funded SCBGP project, describe how this project complimented and enhanced
previously completed work.

California children eat less than the suggested amount of fruits and vegetables, and thus, show increases in
diet-related health problems. Because children eat a significant portion of their diet at school, the U.S.
Department of Agriculture (USDA) established the Fresh Fruit and Vegetable Program (FFVP) to improve
childhood nutrition. School personnel and others who implement the FFVP need professional training and
technical assistance. This project supported professional development and technical assistance for school
administrators, staff and partner organizations who work in public schools to incorporate more fresh fruits and
vegetables into school menus. California's State Nutrition Action Plan goal is to promote consumption of
fruits and vegetables through partnerships with nutrition assistance programs and groups. With 95% of the
state's children receiving up to one half of their dietary intake in school, school menus provide an opportunity
to offer a variety of fresh fruit and vegetable choices to their students.

This project provided 24 trainings to school administrators, staff, and partner organizations on how to
incorporate more fresh fruits and vegetables in school menus and increase student's awareness and
consumption of fresh fruits and vegetables through nutrition and garden-based education. These trainings
were conducted in underserved regions statewide. In addition, a specialized Fresh Fruit and Vegetables: A
Centerpiece for a Healthy School Environment (FFVCHSE) training was provided to food service personnel,
focusing on incorporating more fresh fruits and vegetables into school menus, and incorporating fruit and
vegetable growers and distributors to further advance insights on how to access and supply these school
markets. The project team titled these specialized trainings “Culinary Camps” and hosted the training in
summer 2012 and 2013. Finally, the project team conducted formative and summative assessments of the
trainings and workshops to inform future efforts.

This project solely benefitted eligible specialty crop producers due to its focus on nurturing the incorporation
of more fresh fruits and vegetables in California schools. Schools that increase fruits and vegetables in meals
and snacks will become an available market for California growers. The project team conducted training and
delivered information to school administrators, school staff, organizations, and volunteers working in schools
about how to incorporate more specialty crops in school food. Also, these trainings provided growers with
information and tools to support access to school markets. Since the goal for this project was to promote
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consumption of fruits and vegetables in schools, there was an increase in favorable market conditions for
California fruit and vegetable growers to use to their competitive advantage.

This project supports an expansion of the existing FFVCHSE trainings, which have been provided since 2006.
The project team, which includes experts in nutrition, agriculture and garden-based learning, has continued to
provide critical training and technical assistance to school personnel and their partners. Thus, the project team
utilized a proven and successful training program to train school personnel and their partners in educational
and administrative activities that support the incorporation of more fresh fruits and vegetables in school meals
and snacks.

The FFVCHSE was developed and piloted in early 2009 through a USDA Team Nutrition Training Grant and
continued support came from work funded by the 2008 Specialty Crop Block Grant Program (SCBGP)
Project 6 for FFVCHSE trainings conducted in 2010 and 2011. This project carried on the successful
FFVCHSE trainings to underserved regions of the state.

Project Approach

e Briefly summarize activities performed and tasks performed during the grant period. Whenever possible, describe the work
accomplished in both quantitative and qualitative terms. Include the significant results, accomplishments, conclusions and
recommendations. Include favorable or unusual developments.

e Present the significant contributions and role of project partners in the project.

Fresh Fruit and Vegetables: A Centerpiece for a Healthy School Environment Training (FFVCHSE)
Twenty four trainings in total were completed consisting of eight trainings being provided in each project
region: Southern California, North and Central Coast, and Central Valley. Trainings were assessed with
regard to increases in participants’ knowledge about healthy school food and ideas for healthy school food
action plans.

e Southern California: San Diego Resource Conservation District

Bakersfield (November 1-2, 2011): 34 registered; 29 attended

Los Angeles (December 6-7, 2011): 87 registered; 52 attended
Los Angeles (February 7-8, 2012):77 registered; 46 attended
Bakersfield (March 1-2, 2012): 39 registered; 32 attended
Pomona (December 12-13, 2012): 70 registered; 38 attended
Pomona (March 12-13, 2013): 87 registered; 52 attended

San Diego (November 6-7, 2012): 53 registered; 32 attended

San Diego (February 26-27, 2013): 30 registered; 18 attended.

e North and Central Coast: University of California, Santa Cruz (UCSC)
Ukiah (November 17-18, 2011): 50 registered; 42 attended
San Francisco (November 30-Dec 1, 2011): 55 registered; 28 attended
East Palo Alto (February 22-23, 2012): 38 registered; 26 attended
Ukiah (March 15-16, 2012): 62 registered; 40 attended
Salinas (October 16-17, 2012): 38 registered; 26 attended
Thousand Oaks/Simi Valley (November 14-15, 2012): 34 registered; 22 attended

259



CALIFORNIA DEPARTMENT OF FOOD & AGRICULTURE

SPECIALTY CROP BLOCK GRANT PROGRAM
FINAL PERFORMANCE REPORT

Sonoma (March 7-8, 2013): 38 registered; 27 attended
Thousand Oaks/Simi Valley (April 11-12, 2013): 26 registered; 18 attended

e Central Valley: University of California, Davis (UCD)
Fresno (November 15-16, 2011): 61 registered, 34 attended
Hayward (December 8-9, 2011): 56 registered; 33 attended
Fresno (March 28-29, 2012): 49 registered; 32 attended
Hayward (March 20-21, 2012): 63 registered; 42 attended
Modesto (October 23-24, 2012): 48 registered; 32 attended
Chico (November 27-28, 2012): 52 registered, 31 attended
Modesto (March 5-6, 2013): 49 registered, 32 attended
Chico (February 25-26, 2013): 63 registered; 42 attended

The regional trainings covered a variety of topic areas, some of which include the following areas: National
Movement on School Food; Preparing and Serving Fruits and Vegetables; Serving School Garden Grown
Produce in the Cafeteria; Promoting Fruits and Vegetables in the Classroom; Community and Cafeteria
Connections; Sourcing Local California Produce; Models that Work; School Wellness Policies; Gardening
Skills and Resources; Greening Schools; Farm to School; and Teaching Garden Enhanced Nutrition
Education.

Guest presenters attended trainings to cover some or all of the topic areas listed above based on their area(s)
of expertise. These presenters included school food services directors and personnel, representatives from
non-profit organizations that promote farm-to-school activities and representatives from the California
Department of Education (CDE).

All lessons/trainings covered methods of introducing, promoting, and encouraging the consumption of
specialty crops in fostering a healthier school food environment. However, the training partners decided to
emphasize a certain topic based on the season. Thus, in the fall there was more focus on nutrition education
and in the spring gardening became a key focus topic.

Also, training partners and Food Service Consultants (FSC) presented a range of school food menu options
that various schools utilize. The FSC’s shared their meal menus and planning tips, which highlighted ways to
incorporate more fresh fruit and vegetables into school menus. In addition, the FSC gave cooking
demonstrations, provided recipes and shared information resources including the on-line “Recipe Challenge”.
“Scratch Cooking”, creating meals from basic on-hand ingredients, generated a great deal of interest among
school food service personnel, as has the topic of “Salad Bars” in schools. School regulations were reviewed
to foster increases in specialty crops and healthy food consumption through school rules and guidelines.
Finally, options for serving fresh fruit and vegetables at different times of the day were discussed along with
examples of how different school districts approach serving fresh fruit and vegetables.

As the project progressed, training partners realized a website to house all materials that project partners
shared at each workshop would be valuable resource for participants. Therefore, a website was created at no
cost to the project, which included agenda items for all workshops and information about associated training
resources. The website, http://www.healthyschoolenvironment.org/training-resources, has proven to be a
successful tool for the project. Project partners created a successful model for facilitated discussions,
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brainstorming, and troubleshooting about healthy school food issues as well. For example, the “Greening
Schools” topic was specifically created by the project partners to highlight opportunities for increasing
efficiency and reducing waste, which can lead to cost savings that can be then reinvested in specialty crop
sourcing and promotion efforts.

Statewide Culinary Camps

In addition to the 24 regional trainings, two statewide Culinary Camps were completed in June 2012 and
June 2013. These trainings focused on increasing innovative efforts to source and prepare more specialty
crops in school food services. Outreach for the Culinary Camps was conducted through an internal e-
newsletter list serve base of 2,000 affiliates consisting of attendees from regional trainings. The CDE and
training partners sent promotional announcements to thousands of additional target stakeholders such as food
service and nutrition staff from around the state. Also, large and small scale producers and distributors were
invited to participate. Currently, some of these companies provide school districts with fresh preparation
equipment to demonstrate the latest innovations of easing the increased use of California specialty crops in
their kitchens. Thus, these industry professionals could provide insights to advance districts efforts for
increasing the sourcing and consumption of specialty crops.

Training partners introduced three panels and interactive sessions covering topics ranging from Production
and Distribution, Fresh Preparation with Specialty Crops, and Finding Cost Savings to Cultivating Advances
in Behavioral Economics to Increase Consumption of Fresh Fruits and Vegetables. During lunch, the Camps
encouraged further collaboration by providing “curbside consulting” or one-on-one advising between
presenters and attendees as well as round table discussions focusing on panel themes. Interactive activities
zones were established to showcase examples of fresh preparation oriented district kitchens, demonstrations
of menu preparations for items featuring only specialty crops and a fresh preparation equipment
demonstrations zone. The agenda and materials from these trainings were made available online at
www.healthyschoolenvironment.org.

Due to the interest generated by these two trainings, project partners hosted on June 19, 2013 a forum
following the Culinary Camp. Although outside the scope of the project, this meeting followed the content
and purpose of the Culinary Camps on advancing specialty crops offerings in districts across California. The
success of these trainings led to additional discussions with USDA, CDE and the California School Board
Association that built on and focused on ways to improve offerings and consumption of fresh fruits and
vegetables in schools.
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Goals and Outcomes Achieved

e  Supply the activities that were completed in order to achieve the performance goals and measurable outcomes for the
project.

e If outcome measures were long term, summarize the progress that has been made towards achievement.

e Provide a comparison of actual accomplishments with the goals established for the reporting period.

e C(Clearly convey completion of achieving outcomes by illustrating baseline data that has been gathered to date and showing
the progress toward achieving set targets.

Due to the budget amounts available, staffing time constraints and changes in project staff during the
last year of the project, measurable outcomes for this project were not tracked as written in the original
Scope of Work. However, to measure whether performance goals and outcomes were achieved, the
project team conducted extensive surveys of training/workshop participants to identify changes in
student consumption of fruits and vegetables, increases in schools knowledge of purchasing fresh fruit
and vegetables, and increases in market opportunities from California growers.

1) Increase (at least 5%) in the current consumption of fresh fruits and vegetables by students in the
project’s elementary schools.

Although baseline measures were not collected for this measurable outcome, the project team evaluated
changes in fresh fruit and vegetables over the project period through surveys of food service directors and
purchasers. To assess the change, if at all, in student consumption, a follow-up survey was provided to food
service directors participating in the program. More specifically, the survey evaluated their perceptions of
change in student food consumption. In the first year of the project, survey results revealed that 81% of
respondents perceived students to be eating more fruits and vegetables as a result of implementing
knowledge gained by school personnel to incorporate more specialty crops into school menus. According to
the 2011-2012 survey results, 65% of respondents reported students consumed more fruits, while 58%
reported students ate more vegetables. Therefore, the project was successful in increasing students’
consumption of fresh fruits and vegetables.

2) Increase in knowledge by school personnel about how to incorporate fresh fruit and vegetables into
school lunches as in changes in, or plans to change, school lunch and snack menus.

To assess whether the program had achieved this outcome, data was gathered in two ways. First, the project
team analyzed if training participants had obtained new skills and knowledge, which are prerequisites or
intermediate steps to purchasing more fresh fruits and vegetables in the future. Data from the workshop
surveys suggested participants learned new ways to serve fresh fruits and vegetables.

In the first year of the program, participants were surveyed to measure the extent of learning by attending
program training. Participants responded to a point scale where 5 represented “learned several new ideas” and
1 represented “did not learn anything new.” Upon completion of the first year training, participants’ average
response was a 4.2. In fall 2012, the average extent of learning how to incorporate fresh fruits and vegetables
into school menus increased to 4.8. However, in spring 2013, the evaluation form was revised to adjust the
response scale where 5 represented “a great extent” and 1 represented “not at all.” The average score during
this time period was 4.1. The above survey results convey that one avenue for increasing fresh fruits and
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vegetable procurement was increased, as participants increased their knowledge in increasing specialty crop in
school lunch and snack menus.

The second method used to assess an increase in knowledge by school personnel was by conducting a survey
of food service directors and other food service personnel responsible for purchasing food. This survey
measured the extent to which behavior changed after participating in the program. The first survey was
conducted in late October and November 2012 to assess changes for participants from the 2011-2012 school
year workshops. The project team contacted 114 people who appeared to procure food from the previous
year’s trainings. There was a 32% response rate. Attendees were asked if they purchased more fresh fruits and
vegetables after attending the training, 41% said yes. The second survey was conducted in June 2013 for those
who attended trainings in the 2012-2013 school year. This survey differed from the previous survey as it was
designed to focus on training food service personnel. This end-of-workshop evaluation included several
additional questions in order for the project team to have a better understanding of intentions to incorporate
more specialty crops into school menus. The project team contacted 36 food service directors and received a
32% response rate. Results were similar for the 2012-2013 attendees, where 42% said yes, they would
purchase more fresh fruits and vegetables after attending the training. Furthermore, when participants were
asked how the training helped them, attendees responded by saying it provided opportunities to network, it
helped with salad bars and food preparation ideas, creating lesson plans and it helped with connecting to local
farmers and their operations.

Based on surveys conducted, the project team met their goal of increasing school personnel’s knowledge, as
in changes in, or plans to change, school menus by incorporating fresh fruit and vegetables into school
lunches as a result of attending the program trainings.

3) Increase in interest in and knowledge of school market opportunities by California fruit and vegetable
growers whose farms are in the project locality or region as reflected in sales to project’s elementary
schools by California growers.

The first measure the project team analyzed was participants learning of farm-to-school during trainings. The
project team reasoned, the more people know about implementing farm-to-school, the more likely they will be
able to implement it, and thus, this will have an impact on increasing consumption of California specialty
crops. In 2011-2012 school year, a survey was conducted that asked attendees how well they understood
farm-to-school programs or how well their knowledge increased. The survey point scale was between 5
representing “much better or very good understanding” to 1 representing “no better understanding.” During
the 2011-2012 survey, the average response was around 4.1. Furthermore, in spring 2013, attendees were
asked to what extent did they learn new ways to implement farm-to-school, where 5 represented “a great
extent” and 1 represented “not at all”, the average was 4.1. Overall, the attendees acquired knowledge that
will facilitate bringing in more California fresh fruit and vegetables into school menus.

The second measure the project team looked at was the intention to purchase local, California specialty crops.
In school year 2012-2013, 92% of the respondents indicated they intended to purchase more local fresh fruits
and vegetables. In the final food service directors training, 100% of survey respondents agreed that they too
intended to purchase more local specialty crop as a result of attending the training. Thus, the project met its
goal in creating more favorable market conditions for California’s fruit and vegetable growers.
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Beneficiaries

e Provide a description of the groups and other operations that benefited from the completion of this project’s
accomplishments.

e Clearly state the quantitative data that concerns the beneficiaries affected by the project’s accomplishments and/or the
potential economic impact of the project.

Specialty crop growers, as well as distributors of specialty crops, gained new markets in which to sell their
products. Since school food service staff identified purchasing more specialty crops after training, and that
they have purchased these fruit and vegetables from local, regional or other California sources, a direct
connection can be made that growers gained new markets as a result of this project. Furthermore, farmers and
distributors participating in the statewide Culinary Camps benefited from the training sessions as they
expressed the training discussions and feedback was valuable in better determining market interests and scales
of need in schools. For example, farmers and distributors had the opportunity to meet directly with existing
and new clients.

Based on attendance to 24 trainings and two Culinary Camps, other beneficiaries of this project include food
service professionals, nutrition educators, garden educators, farm-to-school professionals, school children and
administrators of schools or districts. While the project had approximately 1,400 individuals register, 926
individuals involved in farm-to-school programming benefited by attending project trainings. Based on survey
evaluations, students consumed more fruits and vegetable for lunch and snacks, which will improve their
chances for better health in the future. Administrators and food service personnel benefited professionally
from this project by increasing their knowledge of how to incorporate more specialty crops into their schools.

Lessons Learned

e  Offer insights into the lessons learned by the project staff as a result of completing this project. This section is meant to
illustrate the positive and negative results and conclusions for the project.

e Provide unexpected outcomes or results that were an effect of implementing this project.

e If goals or outcome measures were not achieved, identify and share the lessons learned to help others expedite problem-
solving.

Project staff learned an incredible amount about how to convene diverse staff and stakeholders working on a
systems approach to cultivating a healthy school environment. Methods to impact increased preparation and
consumption of California specialty crops entail working with food and nutrition staff, school garden and
nutrition educators, school district officials, growers and community partners. Also, the project team even
learned school nurses have a teaching credit component that can allow them to partner for nutrition education
in schools, and thus, be another ally for school food personal in promoting their healthy offerings. For
example, Los Angeles Unified School District is currently developing curriculum for nurses and their
association.

The project team and training partners realized the importance of having an online web-tool and e-newsletter
promotion tool for keeping participants connected and helping them access project resources to share more
broadly with their peers and colleagues. Since the website was not a part of the original project, the project
team did not track activity related to the web-tool. This would have been helpful in determining how many
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additional food and nutrition directors and staff benefitted from the materials and content beyond those who
attended the trainings. Furthermore, the project team also learned that the day to day demands of school food
service staff made it difficult for them to follow-up with evaluation responses, which resulted in lower than
expected response rates.

The project team learned a more substantial budget was needed to measure changes in student food
consumption and menus as this type of data was found to be time intensive to collect. Similarly, it was
difficult to measure changes in grower knowledge. However, the project team realized in the future it would
be much easier to obtain grower feedback if they participated more actively as an advisor or cohort member
committed to the outcomes in advance of implementing the project.

The project team built a strong base of partners reaching thousands across California. Based on the feedback
gained, the project team was informed of the need for a greater technical specificity with trainings targeting a
reduced scope of participants (i.e. focusing one day trainings for food and nutrition services and other day
trainings targeting school garden and nutrition educators). This would more greatly benefit the current needs
and issues that have arisen in school food.

Above all, what really made this project’s regional trainings and statewide Culinary Camps unique is the
diversity of people involved in school food who come together to learn about what others were doing; people
who otherwise would not discuss these issues and may not have worked together to increase offerings of
specialty crops.

Additional Information

e Provide additional information available (i.e. publications, websites, photographs) that is not applicable to any of the prior
sections.

Project materials and additional content is available online at www.healthyschoolenvironment.org including
powerpoint presentations, training hand out materials, menu and specialty crop promotion materials,
evaluation tools, as well as related research and publications highlighting FFVCHSE project efforts.
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USDA Project No.: Project Title:
45 Unified Production Nursery Systems Approach for Integrated Pest Management
(IPM) and Best Management Practices (BMPs).
Grant Recipient: Grant Agreement No.: | Date Submitted:
California Association of Nurseries and SCB10045 December 2013
Garden Centers
Recipient Contact: Telephone: Email:
Chris Zanobini (916) 448-3900 chris@agamsi.com
Dr. David Fujino, UC Davis (530) 754-7739 dwfujino@ucdavis.edu

Project Summary

e Provide a background for the initial purpose of the project, which includes the specific issue, problem, or need that was
addressed by this project.

e  Establish the motivation for this project by presenting the importance and timeliness of the project.

e If'the project built on a previously funded SCBGP project, describe how this project complimented and enhanced
previously completed work.

The California nursery and floriculture industry is challenged every day with exposure to invasive pests
and pathogens of concern or covered under quarantine regulations that exist in various regions of the
state. The risk of finding Light Brown Apple Moth (LBAM), Red Imported Fire Ant (RIFA),
Phytophthora ramorum, causal agent of Sudden Oak Death (SOD), European Grapevine Moth
(EGMYV), Asian Citrus Psyllid (ACP), Glassy-Winged Sharpshooter (GWSS), Diaprepes, or European
Brown Garden Snail (EBGS) on nursery growing grounds, operational facilities, or in nursery
transportation trucks is a constant worry for growers and regulators alike. Such risk has the potential to
halt intra-state and inter-state shipping until a delimitation survey is conducted and/or the nursery is
found to be free from the pest. Also at stake is the possibility of customers refusing to accept nursery
products which, in spring, can equate to millions of dollars of lost sales.

As the introduction of invasive insects and diseases has impaired the ability of California’s nursery
industry to do business, growers have used best management practices (BMPs) in combination with
Integrated Pest Management (IPM) approaches to exclude and prevent the spread of several major
pests. Stand-alone sets of BMPs exist for particular pests and diseases such as P. ramorum and LBAM.
Unifying these pest-specific systems approaches into a methodology applicable to a range of insects
and diseases will prevent the spread of existing pests and exclude future invaders allowing nurseries to
conduct business in a more efficient and sustainable manner while safeguarding California’s crop
agriculture and the environment.

SCBGP 2007 projects “Control Tactics for Larvae of Diaprepes abbreviatus in Ornamental Nurseries
in Southern California” (Project 9) and “Tomato Yellow Leaf Curl Virus: Detection and Management
of a New Exotic Disease in California Tomatoes” (Project 10) both focused on specific pests impacting
nursery specialty crops; this project evaluated these and other practices and systems approaches across
multiple pests for benefit in exclusion, prevention, and control of both present and potential pests.
SCBGP 2009 project 10 "Multi-Commodity Sustainable Practices Program" focused on more than one
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crop; this project evaluated only application of those programmatic practices specific to nursery
specialty crops.

Project Approach

recommendations. Include favorable or unusual developments.
e Present the significant contributions and role of project partners in the project.

e  Briefly summarize activities performed and tasks performed during the grant period. Whenever possible, describe the work
accomplished in both quantitative and qualitative terms. Include the significant results, accomplishments, conclusions and

Develop project team to conduct literature search of existing best management practices and develop
into multi-pest matrix and technical summary. California Association of Nurseries and Garden Centers
(CANGC) charged representatives from UC Davis and the UC Nursery and Floriculture Alliance to
complete the project work plan. A graduate student in the Department of Entomology and Nematology
completed the BMPs literature search producing a technical summary and a matrix of BMP activities
across 11 insect and disease species of concern identifying activities applicable to multiple pests.
(Attachments 1&1A)

Assemble a Science Advisory Committee composed of researchers, regulators, and nursery industry
stakeholders charged with reviewing the BMP matrix and technical summary. The Science Advisory
Committee met once after individually reviewing the matrix and summary and recommended changes
to the documents as well as confirmed plans for future activities. A subcommittee was formed to solicit
and fund research projects needed to fill information gaps found in the BMPs matrix/technical
summary. A second subcommittee was formed to deliver education and outreach pertaining to the
creation of the comprehensive BMPs publication and subsequent training workshops to facilitate
adoption of the BMPs. (Attachment 2)

Solicit and fund research sub-projects needed to fill information gaps found in the BMPs
matrix/technical summary. Four sub-projects were identified and funded: Nursery case studies to
assess the economic impact of scouting or monitoring for pests and diseases within the nursery, Habitat
manipulation to enhance biological control of soil pests in nurseries, Compilation of historical
regulatory statistics on insect and disease finds in California to establish baseline data, and Economic
report on the current diversity and value of the nursery industry in California to determine the
importance of BMPs.

Use of Scouting as a Pest Management Practice by California Nurseries. University of California
Agricultural Issues Center project scientist used surveys to conduct personal interviews at four
California nurseries differing in size to assess the economic impact of scouting (monitoring) for
detecting insect pests and diseases in nurseries. The conclusions are: 1) Not all nurseries keep track of
how much of their annual production and/or market scrap is due to pest and disease. Without a measure
of the damage and loss that comes from pest and disease it is difficult to assess the effectiveness of
scouting or the overall pest management strategy. 2) The objective of scouting programs is similar
across nurseries: Early detection of pest related issues which lead to isolation and rapid treatment to
reduce infestation risk to the rest of the nursery. 3) It is uncommon for a nursery to have employees
who are full-time scouts. Targeted scouting is conducted as part of the duties of specific employees. 4)
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Nurseries try to include general labor in forms of non-targeted or passive scouting, which is conducted
while performing other production tasks. 5) Targeted scouting in nurseries is centered on some form of
implicit or explicit production calendar. 6) Scouting labor costs are far less than chemical treatment
labor costs. 7) Nursery scouts, unlike chemical applicators, are not seen as skilled labor that deserves a
higher level of compensation. 8) Nurseries identify the advantage of increased targeted scouting is to
reduce pest risk and lower chemical treatment costs. BUT 9) There is a lack of talented employees with
the ability and knowledge to be effective scouts. To be an effective scout an employee must have a
passion for the nursery profession. AND 10) Nurseries currently invest very little in training their
employees to be effective scouts. (Attachment 3)

Habitat manipulation to enhance biological control of soil pests in nurseries. UC Davis, Department of
Entomology and Nematology used fungus gnats as a model insect species having a soil infesting life
stage to examine the efficacy of using single or multiple biological control agents and differing soil
media (habitat manipulation) on fungus gnat control. Experiments are still ongoing and it is too early to
detect treatment differences. (Attachment 4)

Compilation of historical regulatory statistics on insect and disease finds in California to establish
baseline data. A Senior Environmental Scientist at the California Department of Food and Agriculture
(CDFA) ran searches in their database of insect/disease nursery finds in California for seven of the 11
species in the BMP matrix over the years from 2008 — 2012 and tabulated them by county. This work
will establish a baseline of data to compare with future statistics after widespread adoption of multiple
pests BMPs. (Attachment 5)

Economic report on the current diversity and value of the nursery industry in California to determine
the importance of BMPs. UC Davis, Department of Agricultural and Resource Economics conducted an
economic analysis of the nursery industry to determine baseline data that will be used in the future to
understand the impact of invasive pests and quarantines and the effect of implementing BMPs.

Communication to the nursery/floriculture industry on progress of the multiple pest BMPs development
and to provide educational workshops and conferences utilizing BMPs to mitigate pest & disease risk
for the nursery industry. Between July 2011 and June 2013, University of California Nursery and
Floriculture Alliance (UCNFA) presented material pertinent to the BMPs project at 16 workshops or
conferences in CA to a combined audience of 929 growers, regulators, state and county officials and
allied industry vendors. These events are archived online at: http://ucanr.edu/sites/UCNFA/
(Attachment 6)

Creation of the comprehensive BMPs publication. The project’s original plan called for the
development of a printed manual of multiple-pest BMPs. Groups in the food safety arena have recently
offered web-based tools for generating BMPs based on criteria input by the user. This platform was
seen as more dynamic and expandable than the traditional manual format. With the help of a research
consultant and the web development group at the UC Davis, Division of Agriculture and Natural
Resources (ANR), the BMPs matrix, technical summary, historical regulatory statistics on pest finds in
California, and current list of quarantine counties (Attachment 7) were compiled into a web-based
selection tool that growers can use to develop sets of BMPs tailored to their location and shipping
requirements. This is a small-scale effort meant to introduce California growers to the concepts of
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BMPs and will be expanded as BMPs are developed for other invasive and endemic pests and diseases.
This tool can be found online at: www.cangc.org and
http://ucanr.edu/sitessyUCNFA/CANGC_Unified BMPs_Project/Pests/

In-person training workshops for facilitating use of the online tool for generating customized BMPs.
Although it was not possible to do within the time frame of the grant, five in-person workshops have
been scheduled throughout California between September and October 2013 to demonstrate the BMPs
online tool to growers and allow them to try out the tool on their own laptop computers with help
available from the workshop presenters. These free workshops will take place in Watsonville, Parlier,
Ventura, Irvine and San Marcos before June 30, 2013. The events web page can be found here:
http://ucanr.edu/sitessyUCNFA/2013_Educational Programs/BMPs_Online_Tool Demonstration/

Goals and Outcomes Achieved

e  Supply the activities that were completed in order to achieve the performance goals and measurable outcomes for the
project.

e If outcome measures were long term, summarize the progress that has been made towards achievement.

e Provide a comparison of actual accomplishments with the goals established for the reporting period.

e C(Clearly convey completion of achieving outcomes by illustrating baseline data that has been gathered to date and showing
the progress toward achieving set targets.

The project’s primary goal was the creation of a set of BMPs that could be used by CA’s nursery and
floriculture industry for early detection and exclusion of multiple pests and diseases of concern or
under quarantine from their operations. The initial vision for this goal was in the form of a printed
BMPs manual available in hard copy or for download from the web. The actual accomplishment was in
the form of a more cost effective, dynamic and expandable online selection tool that can be customized
to a grower’s location and shipping requirements.

Originally, a research consultant was tasked with the literature search and compilation of multiple pest
BMPs. Because the grant was delegated to UC Davis for management, experts from the Entomology
and Nematology Department selected a qualified graduate student to do the work with the added
outcome of contributing valuable experience to the student’s academic career.

The assembly of the Science Advisory Committee composed of researchers, regulators, and nursery
industry stakeholders charged with reviewing the BMP matrix and technical summary provided a rare
opportunity for these groups to meet and discuss the importance of Best Management Practices to the
future of CA agriculture. Increasing occurrences of invasive pest and disease species within the state
and decreasing funding for regulatory activities makes it imperative to develop a systems approach for
early pest detection. This important dialog will continue and result in a process acceptable to regulators
and sustainable for growers.

One of the most important aspects of a multiple pest BMPs program is regular scouting or monitoring
for pests and diseases within the nursery. One of the roadblocks to large scale implementation of
scouting programs is the perceived high labor costs. The case study “Use of Scouting as a Pest
Management Practice by California Nurseries” funded by this project begins the data collection that
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compares the costs of a traditional pesticide-dependent pest management program with those of an
integrated pest management program that includes scouting.

The measurable outcome that will define the success of a multiple pest BMPs program is decreased
incidents of insect and disease finds in nurseries by regulatory agencies. The CDFA database search
conducted as a part of this project establishes baseline data for finds of seven species of interest in the
time frame of 2008-2012. These data can be compared in the future with nursery finds when multiple
pest BMPs programs are more widely implemented in CA nurseries.

Beneficiaries

e Provide a description of the groups and other operations that benefited from the completion of this project’s
accomplishments.

e Clearly state the quantitative data that concerns the beneficiaries affected by the project’s accomplishments and/or the
potential economic impact of the project.

The main beneficiaries of this project are California’s 2800+ nursery and floriculture producers who
can incorporate multiple pest BMPs programs into their nurseries by using the online BMPs tool. They
will be able to review, select and document their efforts for early detection and exclusion of pests and
for maintaining “free from” operations. The economic benefits can be large when early detection of
quarantine pests allows shipping to proceed. California regulators will also benefit by operating in an
environment of increased documentation and allowing them to assess the feasibility of a voluntary
systems approach to a nursery certification program.

Lessons Learned

e  Offer insights into the lessons learned by the project staff as a result of completing this project. This section is meant to
illustrate the positive and negative results and conclusions for the project.

e Provide unexpected outcomes or results that were an effect of implementing this project.

e If goals or outcome measures were not achieved, identify and share the lessons learned to help others expedite problem-
solving.

The original activities and expected measurable outcomes were not achieved due to a major
restructuring; the original measurable outcomes were not realistic in light of the reorganization. One of
the challenges of developing and then executing a grant is the changes that occur from when the concept
is developed and when the grant is actually awarded. It is important that the objective and purpose of
the grant, as well as the activities and outcomes, remain viable and relevant. A lesson learned is to be
realistic in the activities and outcomes proposed, and to re-evaluate before, during and after the grant.

The original project called for production of the multiple pests BMPs in Spanish. Because it was decided

to change from a print publication to an online BMP-s selection tool, there wasn’t sufficient time to
utilize the translation services available at UC Davis.
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Additional Information

e Provide additional information available (i.e. publications, websites, photographs) that is not applicable to any of the prior
sections.

None.
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USDA Project No.: Project Title:

46 On-Farm Practices to Manage Water Supply and Reliability Risks
Grant Recipient: Grant Agreement No: Date Submitted:
The Ecological Farming Association (EFA) SCB10046 December 2013
Recipient Contacts: Telephone: Email:
Ken Dickerson 831-763-2111 ken@eco-farm.org

Project Summary

e Provide a background for the initial purpose of the project, which includes the specific issue, problem, or need that was
addressed by this project.

e  Establish the motivation for this project by presenting the importance and timeliness of the project.

e If the project built on a previously funded SCBGP project, describe how this project complimented and enhanced
previously completed work.

Water supply insecurity for agriculture is a long-term challenge for economic viability of specialty crop
production in California. Climate change, legal decisions limiting the supply of water for agriculture,
increased competition and other factors have intensified this insecurity. Producers’ awareness of on-farm
management options to improve water security, as well as access to technical support and cost share
opportunities, is limited. For example, fewer than 5% of growers implement cover cropping and/or minimum
tillage, important practices for increasing water storage and reducing the need for applied water. The recent
drought, estimated to have caused losses of up to $3 billion and 80,000 jobs, has elevated the importance of
this issue for growers, providing a timely opportunity to leverage heightened interest to help growers develop
longer-term stability. A stable specialty crop industry depends on grower knowledge of information and
access to trainings on the full range of management and cost-share options available to mitigate water supply
risks. While substantial headway has been made on irrigation efficiency technologies, awareness and adoption
of cultural practices that enhance water security are limited and are typically overlooked. In particular,
improvements in irrigation management, soil management to enhance water capture and storage, dry farming,
off-stream storage ponds, and water recycling can multiply benefits of technology, improve Ag Waiver
compliance, increase productivity, save water and energy costs, and increase profitability. This project
exceeded its original scope, and provided over 1,000 specialty crop growers with information and training to
implement scientifically proven water management best practices to improve water security, also connecting
growers with and seeking to expand financial and technical support resources.

The project was directed at eligible specialty crop producers and producer groups as outlined in the USDA
detailed definition of specialty crops and the Agricultural Marketing Service list of eligible crops. Outreach
for all events targeted specialty crop producers by specifying target audiences in outreach materials and
circulating notices through specialty crop associations, periodicals, and advertising. Prospective participants
were screened to ensure eligibility.
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Project Approach

e  Briefly summarize activities performed and tasks performed during the grant period. Whenever possible, describe the work
accomplished in both quantitative and qualitative terms. Include the significant results, accomplishments, conclusions and
recommendations. Include favorable or unusual developments.

e  Present the significant contributions and role of project partners in the project.

Regional Ag Water Solutions Forums and Ecological Farming Conference Water Stewardship Project
(WSP) Workshops

In 2011, the Ecological Farming Association (EFA) conducted preliminary research to identify geographic
regions of greatest need for water stewardship education. Regional Forum interviews allowed EFA to hear
from farmers about the practices they were interested in and how they wanted to access the information.
Regional planning committees convened—engaging a statewide network for producers, government agencies,
non-profit organizations, and industry representatives to produce the forums and the workshop sessions at the
annual Ecological Farming Conference over the three year period of the grant. EFA agendas included farmer-
to-farmer presentations, technical expert presentations, farm tours, resource agents, discussion components,
and speakers and co-hosts. The Community Alliance with Family Farmers (CAFF) collaborated and presented
two regional forums on dry farming in vineyards on the Central Coast. Collaborator, California Agricultural
Water Stewardship Initiative (CAWSI), presented two EcoFarm workshops covering water metrics and soil
on-farm for water storage. The USDA Natural Resource Conservation Service (NRCS) presented at the
Ecological Farming Conference on compliance with the Ag Order requiring management plans for irrigation
and farm run-off.

Water Stewardship Multimedia Education Program

EFA's peer review of curriculum materials included CAWSI and their advisory council, The California
Roundtable on Water and Food Supply, as well as the Santa Cruz Resource Conservation District (Santa Cruz
RCD). EFA developed curriculum materials: on-farm water stewardship case study videos and a companion
guide. Along with these case study videos, resources for general on-farm water stewardship, funding and
technical assistance, and streaming audio files from ten EcoFarm workshops were posted online, where they
continue to be a resource for specialty crop growers, promoted through EFA's continuing programs.

EFA designed and carried out a Water Stewardship Project (WSP) of educational presentations to farmers and
agency personnel on the Central Coast and in the Central Valley. EFA publicized web materials to farm
groups and individuals and promoted the resources through a wide network of partner organizations including
the California RCD network, UC Cooperative Extension (UCCE), NRCS, and California Certified Organic
Farmers (CCOF). EFA coordinated an outreach campaign with the CA-RCD Executive Director, the NRCS,
and UCCE agents. EFA conducted an email campaign to 20 CA-RCD agents, and 18 UCCE agents who had
water or specialty crops as their specialty. Thus, 38 total personalized connections were made with CA-RCDs
and UCCE. Finally, EFA evaluated the online multimedia curriculum using surveys and online feedback
tools.

Increased Technical Support and Cost-share Funding

Throughout the three year term of the grant EFA promoted and worked to assist growers in applying for cost
share funding through NRCS to implement agricultural water enhancement practices, through EFA's website,
E-News, social media, fliers at events and on the water stewardship project site. EFA made a special appeal to
its network to promote the NRCS cost-share and technical programs available to specialty crop farmers. EFA
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reposted the Santa Cruz County NRCS articles from Between the Furrows, the Santa Cruz County Farm
Bureau through the EFA Water Stewardship Recharge Blog. EFA participated on the NRCS State Technical
Advisory Committee to work to increase support mechanisms promoting on-farm cultural and irrigation
management practices and connecting farmers.

Goals and Outcomes Achieved

e  Supply the activities that were completed in order to achieve the performance goals and measurable outcomes for the
project.

e If outcome measures were long term, summarize the progress that has been made towards achievement.

e Provide a comparison of actual accomplishments with the goals established for the reporting period.

e C(Clearly convey completion of achieving outcomes by illustrating baseline data that has been gathered to date and showing
the progress toward achieving set targets.

Through EFA's events, 6,004 people received WSP presentations, workshops, and curriculum. (See Appendix
A.) EFA provided farmers technical trainings and the WSP resource website—an online multimedia
curriculum. Farmer feedback came through forum, workshop and online surveys, (see Appendix B).

The WSP was strong in performance on goals for education and outreach, providing farmers with support and
resources to adopt water risk management practices. EFA did experience challenges in collecting survey
information from specialty crop growers following the educational events regarding their quantifiable data.
What EFA concluded with this project was that this level of tracking called for an alternative design of the
relationship with the farmers including pre-existing commitment of the NRCS, RCD and UCCE for collecting
this data. However, EFA was able to assess farmer needs and interest in adopting practices through surveys at
the events and follow up surveys online.

In a broader view of NRCS water risk management programs, Environmental Quality Incentives Program
(EQIP) and Agricultural Water Enhancement Program (AWEP) funded projects in CA in Fiscal Year (FY)
2010 totaled 2,409. FY 2011 totaled 2,036. FY 2012 totaled 2,504. EFA and its partner organizations were
part of an overall effort to educate and connect farmers with these cost share and technical programs.
Another measure of the project’s effectiveness is in the average ratings of knowledge before and after
exploring the WSP curriculum. Using the 82 respondents to these questions, EFA found that there is an
impressive increase in average user knowledge after exploring the materials. The scale used in the question
was 1 = Not well-informed to 5 = Well-informed. When examining the responses, EFA was very encouraged
to see that the average before exploring WSP was 2.3 out of 5 and after WSP jumped to 3.7 out of 5. See
Appendix C for graph.

EFA's WSP website links to and from EFA’s home site and the CAWSI site and has a fully functional and
free multimedia curriculum. EFA promoted this site through its E-News, Social Media (Facebook, Twitter),
and Recharge Blog. Outreach included CA-RCD, NRCS, UCCE, EFA News lists, EcoFarm Conference
mailing list and attendees, and many partner groups including Pajaro Valley Community Water Dialogues
(PVCWD), CCOF, FarmLink, Wild Farm Alliance, and more.

The WSP curriculum was promoted in EFA’s E-News and water-related topics were in the E-News nine

times. EFA produced 21 WSP blog posts. The WSP reached over 6,500 people through the online network.
EFA promoted WSP in the advanced EcoFarm Conference agenda, which is distributed to 12,000 individuals,
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for all three years of the grant 2011, 2012, and 2013. In December 2012, EFA's E-News included an article
about Dry Farming, and in May 2013 EFA did a stand-alone WSP Announcement. The highest hits in a
month to date was in May 2013, which had over 1300 hits. See Appendix D for monthly page views. The
WSP was also featured in CCOF’s blog: http://www.ccof.org/blog/farm-resources-business-sustainability-
ecological-farming-association-water-stewardship-project, reaching 10,000 with additional promotion in their
E-Newsletter. CCOF's Facebook has 2,123 fans, and the post was on the feed for both Facebook and Twitter,
thus having the potential to reach 2,705 more. In summary, EFA was able to reach an audience of 6,004
farmers and agriculture industry people directly with conferences, forums and events focused on water
stewardship for specialty crop growers. EFA reached 6,500 farmers and ag industry people with the WSP
curriculum and website. Extrapolating from the specialty crop grower surveys, of which 100% indicated
interest in expanding current water stewardship practices or adopting new water stewardship practices, EFA
was able to reach the goal of effecting change on over 800 specialty crop farms to date. EFA’s continued
emphasis on the WSP after this grant, including maintenance and promotion of the WSP, ensures that EFA
will remain engaged with and relevant to California specialty crop growers and support them in implementing
water stewardship and supply risk management practices. For examples of curriculum and promotion
materials, see Appendix E, F, and G.

Beneficiaries

e Provide a description of the groups and other operations that benefited from the completion of this project’s
accomplishments.

e C(Clearly state the quantitative data that concerns the beneficiaries affected by the project’s accomplishments and/or the
potential economic impact of the project.

Impact: The curriculum and outreach materials developed by this project were marketed to specialty crop
growers throughout California, and EFA primarily targeted growers in the Central Valley and Central Coast.
The research phase of this project helped target program activities where the need and potential impact were
identified as the greatest. EFA directly benefited over 1,000 specialty crop growers who participated in
workshops, field days, technical seminars, grower conferences, and on-line education. Beneficiaries included
specialty crop growers affiliated with partnering specialty crop organizations, such as the strawberry growers
reached through the PVCWD process; Farm Bureau chapters; California Certified Organic Farmers (CCOF)
chapters; Community Alliance with Family Farmers (CAFF) chapters, and California Water Stewardship
Initiative (CAWSI); as well as individual growers and organizations reached through EFA's website, the
WSP, and through the CA-RCDs, UCCE and NRCS. Growers learned technical and cultural practices that
improve management of water risks, heard from peers about their experiences with implementation and the
agronomics, and gained improved access to technical support and cost-share funding and assistance in
navigating these systems and connection with a network of other farmers pursuing similar approaches. The
economic impact of adopting the water risk management strategies EFA promoted varied according to
practice, crop, water source, and other factors. For example, Gleick et al. (2009) found that irrigation
scheduling reduced the water use by 11-20% while also reducing energy, fertilizer, and labor cost.

California specialty crop growers were supported and continue to be supported in making a range of
improvements for water stewardship and supply risk management through access to the information presented
in EFA's WSP's online curriculum, forums and workshops at the Ecological Farming Conference. While these
improvements vary by operation, all improvements to water management on the farm offer either economic
savings or potential for expansion of operations by overcoming water supply risks or both, all of which mean
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more efficient and effective use of water and opportunities for improved energy efficiency resulting in a
combination of economic gains and water conservation for California specialty crop growers.

Lessons Learned

e  Offer insights into the lessons learned by the project staff as a result of completing this project. This section is meant to
illustrate the positive and negative results and conclusions for the project.

e Provide unexpected outcomes or results that were an effect of implementing this project.

e If goals or outcome measures were not achieved, identify and share the lessons learned to help others expedite problem-
solving.

EFA learned that specialty crop growers benefit from learning about a full range of water stewardship and
water conservation techniques, from the basics of innovations in drip irrigation to the more advanced
techniques such as wireless network monitoring. Throughout the WSP presentations and surveys, growers
indicated interest in accessing information about irrigation and water supply risk management practices such
as irrigation scheduling, high efficiency pumping, and the current technology for low emitter/drip irrigation
technology. This indicates a significant need for continued emphasis on specialty crop grower education and
resources for water stewardship on the farm. There is continuing need to make improvements in water
stewardship and irrigation management throughout California specialty grower operations as the adoption of
these techniques is of great interest to growers for cost control and due to supply limitations these growers
face and now and in the future.

The challenge EFA experienced in collecting the quantifiable agronomic specifics from this project is a lesson
learned for the design of future projects. Growers need greater incentive to participate in sharing proprietary
business-specific information as a follow up to a water stewardship forum or workshop at EcoFarm
Conference. Future projects that EFA will design to gather such financial and operational statistics will be
done with prior commitment of the NRCS, CA-RCD, UCCE and specialty crop associations to these types of
reporting goals. Farmer incentives will also be considered in the design of the project for specialty crop
growers. EFA also found it necessary to offer the forums for no charge, and did not raise the $1,600 in
program income in order to attract a greater number of specialty crop growers to the forums. One of the
positive unexpected outcomes of the WSP was that EFA, in collaboration with the farmers who participated in
the video case studies, was able to help create an instructional water stewardship video series that also
showcased the stewardship values of the featured farms as a marketing and promotional tool. EFA was able to
adjust the production of the case study videos to highlight the farmer-to-farmer education model in a way that
also worked for marketing the values of the farms. This provided those farms with the incentive to be open to
sharing all of the agronomic information about water stewardship and their farming operation. The farmer-to-
farmer education model and the interactive, web-based resource for technical information and access to
financial resources ensure that EFA can continue to promote this WSP curriculum to an ever-widening circle
of California specialty crop growers in a way that is relevant and readily accessible.
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Additional Information

e Provide additional information available (i.e. publications, websites, photographs) that is not applicable to any of the prior
sections.

See EFA's Water Stewardship Project website at www.efawaterstewardship.org as well as the following
appendices: Appendix A, Event List and Participants; Appendix B, Survey Highlights; Appendix C,
Participant Knowledge Increase; Appendix D, Website Statistics and Structure; Appendix E, Water
Stewardship Project Companion; Appendix F, Water Stewardship Flyer — Santa Cruz; Appendix G, WSP
Flyer General.
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USDA Project No.: Project Title:
47 Carbon dynamics of orchard floor applied, chipped almond prunings as influen
cover crop management and farm practices
Grant Recipient: Grant Agreement No.: | Date Submitted:
California Almond Board SCB10047 December 2013
Recipient Contact: Telephone: Email:
Debye Hunter (209) 343-3230 dhunter@almondboard.com
Gabriele Ludwig (209) 765-0578 gludwig@almondboard.com

Project Summary

e Provide a background for the initial purpose of the project, which includes the specific issue, problem, or need that was
addressed by this project.

o  Establish the motivation for this project by presenting the importance and timeliness of the project.

e If the project built on a previously funded SCBGP project, describe how this project complimented and enhanced
previously completed work.

The overall objective of this project was to improve the industry understanding of how pruning management
and tree removal techniques impact soil carbon stocks, air quality and greenhouse gas (GHG) emissions. To
serve this purpose, the project developed various input data sets to incorporate into the DeNitrification-
DeComposition (DNDC) model. The DNDC model is a soil biogeochemical model used to estimate GHG
flux from natural systems. The model results were used to quantify how pruning management, tree removal
and other factors influence soil Carbon (C) and Nitrogen (N) cycling, soil C stocks and production of nitrous
oxide (N,O).

This project does not build on a previous SCBGP project but does build on non-grant funded work that has
been and is being conducted, focusing on the effects of applying chipped prunings and whole-tree residues
in the San Joaquin Valley. Employing a statewide approach, the project will take into account the significant
regional and sub-regional differences among orchards including soil types, irrigation methods, between-row
vegetative covers, and orchard-management practices. These rank as the key factors that bear on the carbon
dynamics of applied prunings—and the effective management of the process. Given the statewide scale of
annual prunings disposal (about 400,000 tons), the intent of this project was not only to enhance the state’s
production of almonds, but also have practical application for other kinds of annually pruned tree crops.

The recent industry trend of shifting away from the traditional method of burning annual prunings in favor
of chipping and leaving them to decompose on the orchard floor could mean increasing organic matter
stored in orchard soils. Burning has become problematic owing chiefly to the implementation of more
stringent air-quality regulations. The end result is an assessment of C sequestration opportunities and losses
associated with application of chipped prunings to the orchard floor versus traditional burning practices
across a full range of California orchard conditions. Thus, this project was timely as it provided information
to almond and other tree crop producers to address AB32 GHG reduction targets in 2020 for agriculture.
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Project Approach

e Briefly summarize activities performed and tasks performed during the grant period. Whenever possible, describe the work
accomplished in both quantitative and qualitative terms. Include the significant results, accomplishments, conclusions and
recommendations. Include favorable or unusual developments.

e Present the significant contributions and role of project partners in the project.

The approach to this project was through six main tasks. These tasks represent steps in achieving the most
accurate and regionally-specific results possible through the DNDC model, and included the following:

Preparation for Field Survey

The most recent Land Use Surveys from the California Department of Water Resources (DWR) (1994-
2007) were compiled for counties of interest between Red Bluff and Bakersfield, California. These surveys
were merged into a single Geographic Information System (GIS) database for analysis, and the data was
summarized into acreages by county and crop type so that total almond acreage could be determined for
each county. County Crop Reports for each survey area and year were also reviewed, in addition to the most
recent year available, for the purpose of verifying almond acreage and location by county. (The most recent
County Crop Reports that were available during this effort were from 2009; the 2010 Crop Reports will also
be reviewed.) The almond acres in these reports were documented for comparison with the DWR survey
data.

Literature review

The literature review was conducted by reviewing and summarizing information from peer-reviewed
scientific journal articles, ABC annual reports, and University of California Cooperative Extension (UCCE)
publications. Topics in the literature review include the role of agricultural soils in climate change, C and N
dynamics in orchard soils, the effect of different management practices on C sequestration and flux, and the
potential for C sequestration (capacity and longevity) specifically in California almond orchard soils. The
literature review was directed and informed by the field survey, described below, to provide region-specific
background information that guided the model development.

Field Survey

The field survey was conducted by interviewing UCCE extension agents, researchers and growers in key
almond-growing regions. The survey included information from multiple respondents in all dominant
almond growing areas of the state. Survey topics included preferred pruning practices, preferred agronomic
and cultural practices (such as planting density and duration of orchard life), current pruning disposal
practices, level of interest in alternative pruning disposal practices, costs of various pruning and pruning
disposal practices, orchard removal techniques, and innovations in almond production.

GIS Database Development for DNDC Model

DWR Land Use data were used as the mapping unit for GIS modeling database development. The US
Department of Agriculture, Natural Resource Conservation Service (USDA, NRCS) Soil Survey
Geographic Database (SSURGO) was used to estimate watershed-wide soil properties. For each map unit
the top soil horizon was extracted along with the soil attributes of organic matter, clay, pH and bulk density,
which are the minimum soil attributes required by the DNDC model. SSURGO data were downloaded for
each county in California. For each Almond orchard polygon, a spatially weighted mean value for each soil
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attribute was calculated by converting map unit data to raster format and performing a zonal mean using
ArcGIS Spatial Analyst.

N-deposition data were downloaded for each station in and around California from the National
Atmospheric Deposition Program, National Trends Network (NTN) website. Mean total N-deposition for
the 2008-2009 period (2010 data are not yet available) were calculated for each monitoring station in the
NTN. A total N-deposition value was assigned to each almond orchard polygon based on the value of the
nearest NTN station.

Daily meteorological data were downloaded for each California Irrigation Management Information System
(CIMIS) station active from 2008 to 2010. Each of the polygons was assigned to the nearest CIMIS station
to compile daily weather data required for DNDC modeling. DNDC requires daily maximum and minimum
temperature and precipitation. While daily solar radiation and wind speed are optional, these data are
important and will be extracted from the CIMIS databases.

DNDC Model Calibration and Validation

This task focused on collecting existing field data, led by the collaborating University of California, Davis
(UC Davis) scientist. Field data include yield, pruning, irrigation, fertigation, below-ground biomass,
nutrient percent, climate, general soil properties, soil initial N, and soil initial C.

Web-GIS Version of DNDC

Applied Geosolutions developed a system (GeoSolution) for integrating geospatial data analysis and
biogeochemical system modeling into a web-based framework. The geospatial web framework is based on a
custom implementation of a number of well-tested and widely used open source components. The
framework has a service-oriented architecture that will support applications associated with this project,
leveraging functionality, tools, and data with other projects.

The goal was to provide services in several ways, through multiple types of clients, including web browsers,
mobile applications (Android and iPhone), and directly using standards-compliant protocols, such as Open
Geospatial Consortium (OGC) and web map/feature/content/processing services (WMS, WFS, WCS, and
WPS). The core of the program used Django, a Python-based web framework for the development of the
website. The GIS portion utilized GeoNode, a collection of open-source GIS open-source technologies
including GeoNetwork and GeoServer. Applied Geosolutions used this architecture to develop the prototype
Django application to run DNDC, generate reports, and display visualizations of the output.

Two of the main project partners, Applied Geosolutions and Land IQ (formerly NewFields), led efforts
(Literature Review, Field Surveys, GIS development) as described previously. In addition to the above,
researchers at UC Davis, Department of Viticulture and Enology have begun the process of accumulating
and formatting various research data sets at UC Davis to develop the almond DNDC modeling data sets.

280



CALIFORNIA DEPARTMENT OF FOOD & AGRICULTURE

SPECIALTY CROP BLOCK GRANT PROGRAM
FINAL PERFORMANCE REPORT

Goals and Outcomes Achieved

e  Supply the activities that were completed in order to achieve the performance goals and measurable outcomes for the
project.

e If outcome measures were long term, summarize the progress that has been made towards achievement.

e Provide a comparison of actual accomplishments with the goals established for the reporting period.

e C(Clearly convey completion of achieving outcomes by illustrating baseline data that has been gathered to date and showing
the progress toward achieving set targets.

Describe current practices — specifically prunings management.

This goal was accomplished through the field survey. It became evident through the field survey that
pruning practices have changed dramatically in recent years. In general, growers prune almond trees much
less than what was previously conventional. For this reason, determining biomass of removed orchards
becomes a significant factor in determining potential to increase organic matter in orchards. This problem
was addressed in additional work aimed at using remote sensing to determine biomass from removed
orchards. Though this approach needs further development, a preliminary investigation shows that it has
promise in determining biomass. In addition, pruning and pruning disposal practices are linked to orchard
location as a result of climate and air quality regulation differences.

Summarize existing research on pruning management impacts of soil carbon and net GHG emissions.
This goal was accomplished by the literature review. Studies compiled for the comprehensive literature
review point to many aspects that must be considered if orchard floor application of chipped prunings shows
potential as a practice for increasing soil organic matter and sequestering C. First, out of all the factors that
affect soil C reserves in agricultural systems, management is the most important because it most dominantly
influences soil organic C. While certain management practices (e.g. cover crops, irrigation management)
can promote significant increases in soil C and potentially decrease GHG, discontinuation or significant
modification of these practices can convert soils from a C sink to a C source. Therefore, any management
practice that is designed to sequester C must be considered in the long-term.

It is unknown specifically how great the gains in organic C would be if chipped prunings were applied, and
if these gains would justify a long-term change in management practices. Second, every soil has a finite
capacity to sequester C; the increase in C resulting from a new management practice would eventually level
off. However, it is unknown how long that would take in almond orchards in various parts of the state.
Thirdly, because of the depletion of C in cropland soils in general, these soils are recognized to have great
potential in sequestering C. It is unknown, however, specifically what that potential is in almond orchards in
California. Research conducted in California to date indicates that C sequestration and several other
ancillary benefits of management designed to augment soil C reserves are evident in some but not all
scenarios. The uncertainties evident in the literature review emphasize the need for spatially-specific
modeling to help answer some of these questions.

Provide input parameters to the DNDC GHG soil biogeochemical model using GIS data and
management information.

This goal was achieved by using information from the field survey, literature review and GIS database.
County wide input data for 16 almond growing counties within the Central Valley of California was used. A
database with integral, irreplaceable and one-of-a-kind data was utilized from ABC surveys. Additional
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irrigation type (flood, drip, micro, sprinkler) data has been determined by county as well. Concurrently, the
DNDC model has been continued to be refined and prepared for these inputs.

Build GIS databases on soils, climate and orchard management.

This goal was accomplished by compiling spatial data in the GIS database compiled and developed for the
DNDC model. It consists of 16,349 land use polygons designated as almond orchards. Each of these
polygons is associated with discrete soil, meteorological, and N-deposition data, and were therefore
modeled as separate units to determine GHG flux.

Run model to quantify soil carbon impacts of various pruning management strategies across a range
of existing soil and climate conditions in California.

Applied Geosolutions modified the crop model in DNDC to better serve almond systems. Previously, the
crop model partitioned biomass to roots, stems/leaves and a yield component. The new version partitions
biomass into four separate components: roots, stems (woody structural materials), leaves and yield
component. This new crop model requires the following inputs:

(1) Maximum almond yield in kg dry matter/ha;

(2) Annual biomass production partitioned to nuts, leaves, stems, and roots;

(3) C/N ratios for nuts, leaves, stems, and roots;

(4) Accumulative degree days from leaf shooting till nut maturity in degree C;
(5) Water requirement in kg water/kg dry matter of produced biomass;

(6) N fixation capacity (plant N taken from the atmosphere/total plant N content).

Applied Geosolutions calibrated and validated DNDC based on field data collected at Belridge and
Arbuckle almond orchards. Data were provided by UC Davis collaborators. Tests included assessment of
emissions from tractor rows versus tree rows, fertilizer type, and irrigation system (sprinkler versus drip).
DNDC captured the general magnitudes and peaks of N,O emissions. Applied Geosolutions applied the
validated DNDC model to estimate GHG emissions across California almond orchards. The model was used
to simulate GHG emissions from a range of almond orchard management practices common in California.
Information on fertilizer and irrigation water use, and GHG emissions for the 10-year period was derived
from 2001 to 2010.

Numerous input datasets was assembled for the simulation:

e Maps of almond orchards based on data from the DWR Land Use Survey data and the USGS
National Land Cover Dataset (NLCD)

e Weather data from the DAYMET meteorological model
e Atmospheric N-deposition data from the National Atmospheric Deposition Program (NADP) NTN
e Soils data from the USDA,NRCS SSURGO Database

Baseline management, yield, and water use was estimated based on the information in the Cost and Return
Studies provided by the UC, Davis Agricultural and Resource Economics Department and field surveys
from NewFields/Land IQ. Based on baseline management, GHG emissions was created and modeled from
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over 70 alternative management scenarios that theoretically influence GHG emissions. All combinations of
the following alternative management scenarios were looked at:

e Alternative fertilizer rates: each region had 4 rates based on the survey results: no fertilizer, mean,
50% of the mean and twice the mean to assess the impact of a wide variability in N application rates.

e Irrigation: drip, micro-sprinklers, or flood

e Orchard flood management (no vegetation, resident vegetation)

¢ Prunings management (incorporation versus removal)

¢ Pruning intensity (none, low, medium, high: based on NewFields/Land IQ surveys)

Provide a user friendly web-GIS system to access model results and modeling system.

The results of these simulations were used to create a webGIS tool for querying and visualizing DNDC
model results that enables users to evaluate changes in GHG emissions associated with a practice change at
orchard, user defined region: orchard and county scales. The system is with designed with user
authentication to allow different users access to data. This system was developed using primarily open
source tools including Django, GeoNode, and OpenLayers.

Application of the full DNDC model for simulating GHG emissions from almond orchards requires
significant inputs and expertise. To make the tool available to a wider range of end users, a new simplified
model, which is referred to as the DNDC metamodel, was created in order for users to access via the web.
This DNDC metamodel tool is a data mining approach that relies on a large database of several million pre-
computed DNDC output records that represent a factorial set of scenarios, distributed over a range of
climate inputs and soils characteristics.

The chosen prescribed model scenarios represent variations in key parameters that were identified as being
dominant controls over GHG emissions in these specific cropping systems. All other parameters remained
fixed based on general assumptions applied to all farm fields. Climate data, which is necessary for execution
of DNDC, was drawn from a large gridded weather database called DayMet for the years 2003-2011. This
web tool for running a simplified DNDC model has been deployed and validated previously for other
systems, with typical worst-case accuracies of 90% or greater, and response times of less than 0.5 seconds.

User activity has yet to be monitored because Applied Geosolutions is still working on the webGIS
component with matching funds from ABC. Since the full DNDC model was too complicated for
users on the web, a simplified version of that model is being created, which will be the central part of
the web tool. With that being said, the number of users was not tracked every six months, and
therefore, the project team was unable to determine adoption of cooperators.

Beneficiaries

e Provide a description of the groups and other operations that benefited from the completion of this project’s
accomplishments.

e Clearly state the quantitative data that concerns the beneficiaries affected by the project’s accomplishments and/or the
potential economic impact of the project.

The 6,000 almond growers in California benefit from a greater understanding of N and C dynamics in their
orchards. This information will influence fertilizer rates and practices, organic matter management, prunings
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management, and potentially other agricultural practices in orchards. The overall benefit is an increase in
orchard nutrient and economic efficiency, which includes agronomic efficiency as well as resulting
environmental benefit from nutrient conservation. Similarly, growers of other permanent crops, nut crops in
particular will also benefit, for reasons stated above.

In addition, this project benefits researchers investigating the complex systems in which orchard trees, soil
nutrients, and atmospheric elements interact. This project work builds on and contributes to the growing and
evolving scientific literature, particularly that which is generated by UC researchers. Air quality regulators
will gain understanding of the practicality and potential consequences of alternative to agricultural burning
practices.

Lessons Learned

e Offer insights into the lessons learned by the project staff as a result of completing this project. This section is meant to
illustrate the positive and negative results and conclusions for the project.

e Provide unexpected outcomes or results that were an effect of implementing this project.

e If goals or outcome measures were not achieved, identify and share the lessons learned to help others expedite problem-
solving.

The project team learned a better understanding is needed of the variability of almond production
systems, especially the C and N components of those systems throughout the state. For example, very
different irrigation methods occur regionally throughout the state and significantly impact the C
emissions and N management of these systems. In addition, more research is needed to more
accurately determine true almond acreage in the state and where that acreage occurs — which impacts
the modeling results.

At the onset of this project, the project team realized that due to the nearly 900,000 acres of almonds in
the state this work would be preliminary in nature. Saying that, the results are compelling as related to
understanding (in a regional sense) the C and N dynamics of these important agronomic systems of the
state. This work will continue with the ABC in the future and additional funding will be sought.

A key lesson learned included the improvement of spatial mapping of almonds in the state with the use
of remote sensing technologies. Overall, the lessons learned will significantly improve the ability for
the almond industry to better manage GHG emissions and potentially provide offsets for others into
the future.

DNDC is a soil biogeochemical model that is highly parameterized to capture and simulate the
complex processes that drive carbon and nitrogen cycling, production and consumption of greenhouse
gases in the soil and transport of the gas to the atmosphere. During this project an easy to use webGIS
based tool was developed to make it easy to collect soils and daily weather data required for DNDC
simulations. Nevertheless, the input requirements for running the full model was still too cumbersome
for most users. So another web based tool was developed to enable users to run a simplified version of
DNDC for almond orchards. The web based DNDC model requires general information on fertilizer
application rates, orchard spacing, year, soils, irrigation system and pruning management. The
simplified tool executes the model in less than 3 seconds. Testing indicates that the simplified model
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estimates GHG emissions within 10% of the full model 95% of the time. The take home message from
this work is that detailed process models like DNDC can be used for the basis of multiple
quantification approaches ranging from detailed Tier 3 methods (fully parameterized DNDC) to easy
to use Tier 2 tools (simplified DNDC model). Selection of using either Tier 2 or 3 models will depend
on the users’ needs. Tier 2 models are well suited as an educational tool to understand general trends
on how management impact GHG emissions. While Tier 3 models require model input data, their use
can result in lower uncertainties which may be required for offset protocols.

Additional Information

e Provide additional information available (i.e. publications, websites, photographs) that is not applicable to any of the prior
sections.

None.
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USDA Project No.: Project Title:

48 California Cut Flower Industry Sustainability Study
Grant Recipient: Grant Agreement No.: | Date Submitted:
California Cut Flower CCFC SCB10048 December 2013
Recipient Contact: Telephone: Email:
Kasey Cronquist 805-696-5000 kcronquist@ccfc.org

Project Summary

e Provide a background for the initial purpose of the project, which includes the specific issue, problem, or need that was
addressed by this project.

e  Establish the motivation for this project by presenting the importance and timeliness of the project.

e If the project built on a previously funded SCBGP project, describe how this project complimented and enhanced
previously completed work.

California flower farmers use the latest best management practices for growing cut flowers and the state
provides an ideal climate and workforce for flower production. Nevertheless, the low cost of flowers imported
from South America is putting tremendous competitive pressure on the California cut flower community and
capturing more and more market-share. Most consumers do not know where the flowers they purchase come
from or are they aware of the sustainable practices being used by California flower farmers. There are several
“sustainable” certification programs for California flower farmers to join but few do so because of the cost of
joining these programs coupled with the uncertainty of the economic benefit for joining one of the programs.

The California Cut Flower Commission (CCFC) contracted with SureHarvest (SH) to meet some of the
challenges outlined above. Working closely with the CCFC’s management and grower members,
SureHarvest’s scope of work was to:

* Capture current cut flower growing practices through a survey tool and focused interviews and develop a
practices benchmark.

* Identify the most relevant certification programs in consultation with CCFC and see how California cut
flower practices align with existing certification programs.

* Assess the transportation footprint of flower transport from South American sources to US markets and
compare this to the transportation footprint for California-grown flowers to the US market.

* Analyze the collective sustainability standards of existing certification programs in light of the California
flower farmer benchmark and make recommendations for next steps for CCFC’s sustainability program.

From the results of SureHarvest’s study, the CCFC’s task was to compare existing certification programs and
their standards in reference to the California flower industry in order to:

* Establish a benchmark for the California flower farmers’ sustainability practices including development of a
model for measuring carbon footprint for flower production and a comparative analysis of the distribution
footprint of off-shore and US-based industries.

*Align existing certification program key standards to California flower growers’ sustainability benchmark
and provide a recommendation regarding the appropriateness of a sustainability certification program for the
CCFC.

» Execute a public relations campaign targeting industry, media and consumers with findings from the study.
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Project Approach

e  Briefly summarize activities performed and tasks performed during the grant period. Whenever possible, describe the work
accomplished in both quantitative and qualitative terms. Include the significant results, accomplishments, conclusions and
recommendations. Include favorable or unusual developments.

e  Present the significant contributions and role of project partners in the project.

In November 2010, CCFC contracted with SureHarvest to conduct an analysis of the sustainability programs
that exist for the cut flower industry world-wide.

In January 2011, SureHarvest accompanied CCFC staff to visit California’s flower growing regions and
explain the project and its goals. SureHarvest took information gleaned from those regional meetings and
developed a survey that was sent to 202 cut flower farms in March 2011. Thirty-five surveys were completed
and returned. (Forty percent of those surveys returned were from farms subject to the CCFC assessment on
farms that have gross sales over $500,000.)

SureHarvest evaluated and compared nine certification programs available to cut flower famers. Additionally,
SureHarvest calculated the amount of greenhouse gas emissions (expressed as CO; equivalents or CO2¢)
produced when shipping cut flowers from South American to US destinations by air and then ground, and
compared calculations to the greenhouse gas emissions produced when shipping cut flowers by ground from
California to US destinations.

To date, the self-certification is in development with the task force meeting on a regular basis to review the
work and develop additional tools.

A “farmers toolbox” was developed as it was determined to be more beneficial than a public relations
campaign.

Goals and Outcomes Achieved

o  Supply the activities that were completed in order to achieve the performance goals and measurable outcomes for the
project.

e If outcome measures were long term, summarize the progress that has been made towards achievement.

e Provide a comparison of actual accomplishments with the goals established for the reporting period.

e Clearly convey completion of achieving outcomes by illustrating baseline data that has been gathered to date and showing
the progress toward achieving set targets.

SureHarvest captured current cut flower growing practices through a survey tool and focused interviews, in
order to develop a practices benchmark. They identified the most relevant certification programs in
consultation with CCFC and determined how California cut flower practices align with existing certification
programs. SureHarvest performed an assessment of the transportation footprint of flower transport from
South American sources to US markets and compared this to the transportation footprint for California-grown
flowers to the US market. Lastly, they analyzed the collective sustainability standards of existing certification
programs in light of the California flower farmer benchmark and made recommendations for next steps for
CCFC'’s sustainability program.
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The findings of SureHarvest’s study can be found in their report, “Member Grower Practices Survey,
Alignment of Practices with Existing Certification programs, and Transportation Footprint of Shipping
Flowers from South America to US Destinations” completed in May 2011 (see Attachment). Through the
review of the certifications that exist in the industry, SureHarvest delved further into the "carbon footprint" of
flowers grown outside of the U.S. compared with flowers grown in California and distributed to the same
markets. Previously, there was anecdotal evidence that the environmental impact of imported flowers was
higher than California Grown flowers, but that information had not been quantified in a formal fashion for this
industry. It was unexpected that the footprint would be so significant. The research found a 3-16 times larger
footprint for imported flowers compared to California grown flowers. SureHarvest’s study was presented at
the CCFC’s annual meeting in January 2011 and distributed to cut flower growers in October 2011.
SureHarvest’s study can also be found on the CCFC’s website.

After careful consideration, CCFC decided that a sustainability program together with a “farmers
toolbox” of messages about the benefits of purchasing California grown cut flowers to share with
customers would better serve California cut flower growers than a public relations campaign. Materials
were developed for use by California's flower farms to share with potential and existing customers
when discussing features and benefits of California Grown flowers.

It was determined that the “toolbox” would be distributed in a statewide webinar. In November 2012, the
CCFC held a webinar wherein interested cut flower farms were presented with an overview of the results of
the study and the message toolbox. Twenty people representing 15 farms participated in the toolbox webinar
on November 7, 2012 (these participants represent more than half of the cut flower production in California).
Forty-seven attendees were provided with the toolbox at the annual meeting. The toolbox is now shared upon
request, and three farms have contacted CFCC to request the toolbox. Of the 60 farms assessed for
sustainability practices, more than half have received the toolbox.

California flower farms overall have seen a year over year increase in sales from 2012 to 2013, and it
appears the farms that obtained the sustainability research findings from the CCFC were able to use the
new "Transportation Footprint" data and materials to drive additional sales and build on the reputation
of California Grown Flowers. One grower used the toolbox to share the “Transportation Footprint”
information to a group of wholesale customers from across the country that visited his farm.

Based on the information learned from the research conducted by SureHarvest, it was determined that there is
a need for a sustainability certification that recognizes the regulatory environment in which California flower
farms operate. A self-assessment workbook is being developed with a task force of flower farmers and
University of floriculture researchers, led by SureHarvest. A diverse group of cut flower farmers representing
different sizes, growing regions and crop varieties from throughout the state serve on the task force.
Completion of the self-assessment workbook is anticipated in late summer/early fall 2013.
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Beneficiaries

e Provide a description of the groups and other operations that benefited from the completion of this project’s
accomplishments.

e C(Clearly state the quantitative data that concerns the beneficiaries affected by the project’s accomplishments and/or the
potential economic impact of the project.

Beneficiaries of the California Cut Flower Industry Sustainability Study are the 225+ cut flower farms in
California. Information from the study will enhance marketing efforts of the farms to their internal and
external customer base.

Lessons Learned

e  Offer insights into the lessons learned by the project staff as a result of completing this project. This section is meant to
illustrate the positive and negative results and conclusions for the project.

e Provide unexpected outcomes or results that were an effect of implementing this project.

e If goals or outcome measures were not achieved, identify and share the lessons learned to help others expedite problem-
solving.

As proposed, this project was intended to gain further insights into the sustainability certification programs
that are available for the international cut flower community. The CCFC and its partners have taken that
information and developed programs that build upon the information gleaned from the study in terms of the
sustainability certifications that are available, a program that would benefit California’s cut flower farms, and
the environmental impact of transporting flowers to destinations within the United States.

Through this project, CCFC learned that the original goals and objectives of a research project can be forced
to change based on the results found in the research. In many ways, what CCFC’s research found exceeded
expectations to such a degree; the original goal to educate the industry with findings became secondary to the
goal of developing a sustainability program exclusive to California's flower farmers. The positive was that the
project took on a more meaningful long term investment; the negative was that it was not a time certain
moment and opportunity. Rather than a "splash" of conclusions and information to share, the CCFC is now
wading deeply into the development of a robust sustainability initiative that was inspired by the research and
its conclusions.

It was unexpected that the research findings were going to be as powerful as they were. California’s flower
farmers found themselves facing a compelling case for developing a unique program that better promotes their
efforts as California flower farmers, especially when compared to the claims of the flowers being imported
from other countries. The conclusions of the "Transportation Footprint" section, alone, were unknown and
very compelling.

The goal to message the results of this research more broadly were not achieved in the timeline that was
originally set forth. However, a much larger opportunity was identified and California's flower farmers were
willing to let go of a short term gain of publicity for the long term gain of a brand new program of
sustainability for their California flowers.
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Additional Information

e Provide additional information available (i.e. publications, websites, photographs) that is not applicable to any of the prior
sections.

“Member Grower Practices Survey, Alignment of Practices with Existing Certification programs, and
Transportation Footprint of Shipping Flowers from South America to US Destinations”
http://www.ccfc.org/files/2012/SureHarvest%20Final%20Report%20t0%20CCFC%?20edited%2010_20_11.p
df
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USDA Project No.: Project Title:
49 Buy California Marketing Agreement Consumer and Trade Public Relations
Campaign in Canada
Grant Recipient: Grant Agreement No.: | Date Submitted:
Buy California Marketing Agreement BCMA) [ SCB10049 December 2012
Recipient Contact: Telephone: Email:
Alicia M. Adler (916) 492-7062 aliciaa@bryantchristie.com

Project Summary

e Provide a background for the initial purpose of the project, which includes the specific issue, problem, or need that was
addressed by this project.

o  Establish the motivation for this project by presenting the importance and timeliness of the project.

e If the project built on a previously funded SCBGP project, describe how this project complimented and enhanced
previously completed work.

In October 2010, the Buy California Marketing Agreement (BCMA) requested Specialty Crop Block Grant
Program (SCBGP) funds to conduct a marketing and public relations campaign in Canada to increase exports
of California specialty crops to this market. Activities focused on strengthening relationships with the media,
retail sector, and building top-of-mind consumer awareness of California grown products, by emphasizing the
important role they play when Canadian products are out-of-season.

BCMA began marketing and public relations efforts in Canada when it emerged as California’s largest export
market for agricultural products in 2007, surpassing the European Union and Mexico. California’s market
share was steadily increasing and Canadian consumers generally viewed California products favorably.

However, in recent years there had been a number of government and retail programs encouraging consumers
to buy local Canadian produce. BCMA does not discourage consumers from purchasing local products, but
overemphasis on this point was beginning to threaten California specialty crop sales in Canada. Given this,
the proposed project would continue its marketing and public relations campaign that focuses on how
California products can be complementary to local produce and are available when local products are not in
season. These efforts would help increase exports of California specialty crops to Canada in the long-term.

The 2011/12 program year would mark the fourth year of BCMA’s marketing program in Canada. The
program had previously been funded through a grant from the United States Department of Agriculture
(USDA)/Foreign Agricultural Service (FAS) Market Access Program (MAP) Global Broad-based Initiative
(GBI]) fund. However, the grant was limited to three years, and BCMA’s funding was set to expire in June
2011. The SCBGP funds provided an opportunity to continue this valuable program, which supports
California specialty crop exports to this vital market.
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Project Approach

e  Briefly summarize activities performed and tasks performed during the grant period. Whenever possible, describe the work
accomplished in both quantitative and qualitative terms. Include the significant results, accomplishments, conclusions and
recommendations. Include favorable or unusual developments.

e  Present the significant contributions and role of project partners in the project.

During the grant period, BCMA implemented the fourth year of its consumer and trade relations campaign in
Canada. BCMA continued to focus on the overall “Experience California” theme, and from a PR
perspective, highlighted the fresh and original style of “California fusion cuisine.”

BCMA'’s strategy was to communicate to consumers using select media relations tools at the point-of-sale,
maintain individual contact with key retail, trade and foodservice contacts, and measure results to evaluate
campaign effectiveness.

At the beginning of the grant period, in July 2011, regular meetings were held between project partners
(Argyle Communications and R.E.P.S. Inc.) to discuss plans to maximize impact on targeted Canadian
consumers. During these meetings, project partners developed a comprehensive public relations plan,
including measureable goals, strategic focus, campaign themes, and tactical approach.

Between July and August 2011, project partners developed, and/or sourced from BCMA signatories, recipes
and photography that feature select signatory products. Where possible, recipes featured two or more in-
season signatory products used in combination. In addition, an up-to-date list of BCMA signatories,
corresponding product availability and seasonality, and available collateral material were collected for
presentation to the targeted retail trade and initial retail visits were conducted to solicit interest in and support
for BCMA’s merchandising and in-store promotional programs. BCMA’s project partner, R.E.P.S. Inc.,
targeted Canada’s major retailers through one-on-one “sell in” visits with key produce procurement and
merchandising personnel.

In August 2011, BCMA’s Canadian microsite content was updated to highlight new recipes and include
current signatory information (www.californiagrown.org/Canada). Additionally, BCMA launched its media
outreach campaigns, targeting grassroots communities through controlled matte stories featuring the
campaign theme and recipes, with a link back to the Canadian microsite. Also, BCMA proactively reached
out to mainstream media with information and stories about the benefits of California grown produce to
correspond with signatory products being in-season. Currently, 16.6 million targeted consumers have been
reached (also referred to as “impressions”) through 269 media placements.

Meanwhile, through follow-up visits with key produce procurement and merchandising personnel, BCMA
ensured ongoing support for its merchandising and in-store promotional programs among Canada’s major
retailers. R.E.P.S. Inc. crafted Merchandising Agreements (contracts) with retailers, planned and

implemented all retail program activities across Canada, as well as managed all third parties performing retail
duties on behalf of BCMA in Canada.

Throughout 