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Trap Crops Show Potential
to Reduce Pest Damage,
Save Time and Energy

in Organic Strawberry
Production

O rganic strawberry production has become big business

in California, generating more than $17 million in sales

annually on over 1,200 acres—nearly 5% of California’s
total strawberry acreage. But as producers have found, growing
this specialty crop without conventional pesticides requires a new
toolbox of pest and disease control techniques.

For the past five years, researchers from the Center for Agro-
ecology and Sustainable Food Systems (the Center) have been
refining the use of trap crops in organic strawberry systems as
a way to limit damage from the western tarnished plant bug
(WTPB, Lygus hesperus, also called the lygus bug) and boost
populations of the pest’s natural enemies.

A serious pest native to California’s central coast, WTPB
feeds on developing strawberries, causing gnarled, “cat-faced”
berries with enlarged, straw-colored seeds. These damaged fruit
can’t be sold on the fresh market. Although some organically
acceptable sprays exist to treat WTPB, they’re expensive and
relatively ineffective.

TRAP CROPS OFFER“PREFERRED” HOST

A broad range of winter weeds in central coastal California,
including wild radish, mustards, chickweed, lupine and other
legumes, and knotweed, offer a winter food source for WTPB.
As the rainy season tapers off in the spring and wild vegetation
dries out, the WTPB adults move to flowering crops, including
strawberries, and begin feeding.

Trap crops planted along the edges of crop fields or within
the field have the potential to limit WTPB damage by offering
the pests a food source they prefer over the crop itself. “That’s
the definition of a trap crop—that it’s a preferred host or food
source for the insect you’re targeting when compared with the
main crop,” says Sean L. Swezey, the Center’s associate director,
and director of the UC Sustainable Agriculture Research and
Education Program. Trap crops can also serve as habitat for
beneficial insects, which can supplement pest control efforts.

> continues on next page
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Lygus hesperus is a major pest
of strawberries on California’s
central coast.
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Once attracted to the trap crop, pests must be managed so
that they don’t eventually disperse into the fields and dam-
age the crop you’re trying to protect. Conventional growers
can use a pesticide spray on the trap crops, but that’s not
an option for organic growers. However, tractor-mounted
vacuum units known as “bug vacs” are one of the tools
available for organic systems.

“Iworked on research of the original proprietary bug vacs
for the strawberry industry back in the late 1980s,” recalls
Swezey. “But back then we were using more of a shotgun
approach, vacuuming all of the crop fields, which in a way
was equivalent to using a pesticide because it affected all the
insects in the fields—both pests and beneficials. This seemed
to me to be as non-selective as an insecticide application.”

Swezey and Larry Eddings, president of Pacific Gold
Farms, speculated that by concentrating the pests in one
place, an effective trap crop could be managed with bug
vacs, thus eliminating the need for growers to run vacuum
units across their entire strawberry plantings. If effective,
the approach would not only decrease WTPB damage to the
strawberry crop, but would save time and energy by cutting
down on the area that needed to be vacuumed, and would
conserve populations of beneficial insects in the crops.

In 2002 and 2003 the Center research team of Swezey
and research assistants Janet Bryer and Diego Nieto worked
with Eddings and his staff at a Pacific Gold Farms site in
Prunedale (Monterey County) to test their theory. Grants
from the Organic Farming Research Foundation (OFRF)
and the US Department of Agriculture’s Western Sustainable
Agriculture Research and Education program (WSARE)
supported the work.

The 2003 study consisted of four treatments (each
replicated four times over a 15-acre site) —

e Strawberries with culinary radish/alfalfa trap crops and
trap crop vacuuming

e Strawberries with culinary radish/alfalfa trap crops and
no vacuuming

e Strawberries with no trap crop and whole-field vacuum-
ing

e Strawberries with no trap crop and no whole-field vacu-
uming (control)

The trap crop

study took place

on organically

grown strawberry
| acreage ata
Pacific Gold Farms
site.
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A row of alfalfa
planted between
strawberry rows
creates a trap crop
for WTPB (Lygus
hesperus).

Each treatment plot included 16 rows of strawberries
(numbered 1 through 16, with row 1 adjacent to the trap
crop), with each row approximately 150 feet in length. Beds
were planted with Seascape strawberries on 48-inch centers
and irrigated with a strip of sub-surface drip tape. Results
reported here are from the 2003 study unless otherwise
noted.

MONITORING WTPB AND STRAWBERRY DAMAGE

Using a hand-held suction device, Bryer and Nieto col-
lected insect samples in the trap crop plantings weekly
beginning in January 2003. The samples were then frozen
and insects (both pests and beneficials) were identified and
counted under a dissecting microscope. They also monitored
insects in row 1 of the strawberry plantings using the same
technique. The radish trap crop flowered from February
through the end of May, when it was removed. The alfalfa
trap crop began flowering in mid April and continued to
flower through September.

On April 11, collaborators from Pacific Gold Farm began
vacuuming the beds and trap crops with a tractor-mounted
unit that includes three rectangular vacuum collectors that
generate a suction of approximately 28 miles/hour (40 km/
hour). Operators drove the tractor at 1.2 miles per hour
(2 km/hour) when vacuuming the rows, passing over the
strawberry canopy at canopy height once a week, and over
the alfalfa trap crop row two days a week each week through
the season (ending on September 11, 2003).

In mid April, in addition to monitoring the trap crops,
Bryer and Nieto began monitoring insects in strawberry
rows 1, 2, 4, 8, and 16. They also examined berries from
four randomly selected clusters of four strawberry plants
(permanent “pick plots”); each week, developing berries
that showed signs of distinct WTPB damage were counted
and removed, while undamaged berries were counted once
they matured.



RESULTS

Pattern of WTPB in Trap Crop Vegetation

Adult WTPB were first found in the radish trap crop
vegetation on January 7, and in the alfalfa trap crop in mid
April, when it began to flower. Based on a heat unit accu-
mulation model! initiated when the first adult was found on
January 7, the researchers predicted that a second-genera-
tion adult would not mature until July 19 at the earliest;
therefore, the WTPB adults found any time before this date
had migrated to the crop (rather than maturing in the crop
itself). This result suggests that there is a six-month period
during which migrant WTPB adults are attracted to trap
crop vegetation at the edge of strawberry fields.

Figure 1 shows total (adult and nymph) accumulation
of WTPB in the unvacuumed trap crop treatments and the
adjacent row of strawberries. Significantly more WTPB were
found in the alfalfa than in either the radish trap crop or
row 1 of strawberries. For seven weeks in April and May,
when both the radish and alfalfa trap crops attracted adult
WTPB or nymphs hatched in the vegetation, and when the
grower was conducting commercial field vacuuming treat-
ments, alfalfa attracted or retained over 7 times more WTPB
than the radish trap crop. Although it flowers and matures
somewhat later in the spring, alfalfa was a significantly more
effective trap crop for WTPB.

This result has management implications for central coast
growers. “We’d experimented with a variety of trap crops
through the years, including radish, mustard, alyssum, and
other flowering annuals and perennials,” says Swezey. “But
we’ve found that the radish and some of the other crops can
become difficult to deal with once they begin to die back
in the summer. Given the results of this study, which show
that alfalfa is far more effective at attracting WTPB, we are
focusing on alfalfa.”

Because heavy spring rains often continue through April,
tractor-mounted vacuum management of a trap crop can
only begin in early May, when muddy conditions have
diminished. This is an optimum time to begin alfalfa trap
crop vacuuming.
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Figure 1.Total accumulated WTPB in alfalfa, radish, and strawberry
row treatments, April-May 2003. All treatment means are signifi-
cantly different (p<0.05; least significant difference). Bars indicate
+/- SEM.

An employee at Pacific Gold Farms uses a tractor-mounted bug vac to
vacuum an alfalfa trap crop.

Pattern of WTPB Numbers and Strawberry Damage by
Treatment and Row

In June, weekly, tractor-mounted vacuuming of the
alfalfa trap crop reduced total WTPB by 70% compared
to the unvacuumed trap crop (see figure 2). The vacuumed
trap crop treatment had the same accumulated WTPB as
either the whole-field vacuuming treatment or the untreated
control. In contrast, the unvacuumed trap crop consistently
accumulated higher numbers of WTPB in strawberry rows
1,2, 4, and 8. There were no differences among treatments
at row 16, indicating that the trap crop’s effect on WTPB
numbers ended somewhere between rows 8 and 16.

Why the total WTPB numbers in the untreated control
were consistently low in June is not clear. It’s possible that
whole-field vacuuming in the commercial fields surround-
ing this experiment lowered the general level of WTPB in
the small test plots. Movement or “sinking” of WTPB to
nearby trap crops could also explain the low numbers in
the control plots.

As shown in figure 3 (page 17), the vacuumed trap crop
treatment had a significantly lower percentage (11.1%) of
damaged strawberries than either the whole field vacuuming
(41% reduction) or the untreated control (48% reduc-

tion). .
) > continues on page 17
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Figure 2. Accumulated WTPB by treatment and row, June 4-July 4,
2003.Treatment means not followed by a same letter are significantly
different within the row; least signficant difference (p<0.05). Bars
indicate +/- SEM.
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from the

s I look over the array of topics in this issue of The

Cultivar, P’m reminded of the many efforts that the

Center has undertaken to help growers improve their
farming and marketing operations.

One of those efforts is our ongoing research on produc-
tion practices that minimize pest damage without the use
of synthetic pesticides. To that end, the Center’s associate
director Sean Swezey (who also directs UC’s Sustainable
Agriculture Research and Education Program) and Center
researchers Janet Bryer and Diego Nieto have been work-
ing for the past several years with commercial organic
strawberry growers to refine the use of trap crops in their
production systems. See the cover story for a progress report
on this research.

In another project aimed at serving local growers, we’ve
teamed with UC Cooperative Extension researchers to
study the potential for growing blueberries organically
on California’s central coast. A blueberry trial planted on
the Center’s farm last fall will generate information on the
best-performing highbush varieties of this potentially lucra-
tive niche crop (page 7). This spring we held a field day to
introduce the project to the local farming and gardening
communities, and we look forward to future field day op-
portunities as this variety trial progresses.

Also addressed in this issue is the often vexing challenge
of gopher control. Operations assistant Thomas Wittman
has become something of a local expert in this field; here
he shares his tips for taking on gophers at the small-farm
level (page 13).

Environmentalists as well as growers are concerned about
the potential impacts of genetically modified crop plants
on wild crop relatives. Center faculty affiliate Deborah Le-
tourneau of the UCSC Environmental Studies Department,
graduate student Joy Hagen, and UCSC biology professor
Ingrid Parker, are examining this topic for Brassica family
crops along California’s central coast (page 10).

Farther afield, our community supported agriculture
(CSA) manager Nancy Vail attended the first international
conference on the CSA movement, where she had a chance
to share experiences with others from around the world
who are developing this unique approach to organic farming
and community building. She reports that the Center’s uni-
versity-based training program in CSA farming operations
was of particular interest to those attending this inaugural
event (page 5).

I hope you enjoy this issue of the newsletter.

— Dr. CAROL SHENNAN
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Center’s CSA Manager Takes Part in
First International CSA Conference

his past February, I attended the first International

Symposium on Local Contracts between Farmers and

Consumers, held in Aubagne, southern France. The
symposium was organized by an international organization
called Urgenci, which seeks to be a worldwide network for
information about consumer/producer and urban/rural
relationships (see more at www.urgenci.net). The meeting’s
goal was to provide a forum for sharing information and
experiences among all the participating countries with the
ultimate aim of creating an interactive international network
for community supported agriculture (CSA) partnerships.
Conference sponsors included local municipalities in
Provence and the Council of Europe.

The conference attracted approximately 500 participants
(many of them local French citizens) from 15 countries. Four
of us from the United States—Annie Main, organic farmer
from Good Humus Produce in California’s Capay Valley;
Jered Lawson from the Community Alliance with Family
Farmers; Karen Heisler, a community member of Live Power
Community Farm’s CSA; and myself, Nancy Vail, CSA Man-
ager for the Center for Agroecology and Sustainable Food
System’s UCSC Farm—made presentations on the history
and current status of the CSA movement in the U.S. as well
as on land tenure issues and educational programs. Others
shared stories about their experiences with farmer-consumer
partnerships in France, Japan, Morocco, Demark, Brazil,
Belgium, Switzerland, Quebec, Lebanon, and Great Britain,
among other countries.

PARTICIPANTS SHARE CSA EXPERIENCES

The first day of meetings primarily consisted of plenary
presentations by member delegates. The variety of stories
they shared gave a sense of the range of CSA projects taking
place around the world—

Japan

Shinji Hachimoto, a long-time organic farmer, reported on
the history of the CSA movement in Japan, known as Teikei.
Teikei translates to “food with the farmer’s face on it.” The
concept was developed by a group of women concerned with
food safety, the use of pesticides, the increase in processed
and imported foods, and the corresponding decrease in the
farm population. In 1965 these women initiated a direct,
cooperative relationship in which consumers supported
local farmers each year. There has been a strong consumer
cooperative movement in Japan since the late 1800s, so the
CSA/Teikei concept was readily adapted.

Two members of AMAP pick up their share of produce from Denise
and Daniel Vuillon’s farm, Le Gardin De Olividades, in Aubagne,
Provence.

Today there are 500 to 1,000 consumer groups that are
connected with organic producers in Teikei relationships
across the country. Membership group size ranges from less
than 10 families to more than 5,000. There are also about
650 co-ops in Japan with 16 million members; many of these
co-ops participate in Teikei relationships.

Germany

Wolfgang Stranz reported on the origins of CSA at a
farm called Buschberghof. In 1988 the people at Busch-
berghof were able to create a CSA (known in German as
Wirtschaftsgemeinschaft, or economic community) drawing
their inspiration from Rudolf Steiner’s philosophies and
from Trauger Groh (co-author of Farms of Tomorrow),
who eventually left Buschberghof and began a CSA in New
Hampshire.

What inspired me about this CSA project is how the
community members come together annually at a manda-
tory meeting where the farmers present their budget for the
year. The members then individually pledge whatever they
can afford until the budget is met. This type of transpar-
ency informs the community members of the farm’s actual
financial needs and allows members to pay according to
their incomes.

Canada
Members of an organization called Equiterre reported on
the state of CSA in Canada, where there are an estimated
200 CSA farms. Equiterre (from the French words for equity
and earth) is a not-for-profit group dedicated to promoting
> continues on next page
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ecological, socially just choices through action, education
and research from a standpoint that embraces social justice,
economic solidarity and the defense of the environment.

Of their various programs, Equiterre’s CSA project
works to connect consumers of all incomes with local
farms. Currently the Quebec CSA network has more than
80 participating farms, with several thousand consumer
sharers. With this project, Equiterre aims to support the
development of Quebec’s organic farms and make their
produce more accessible. Other programs include Energy
Efficiency, Sustainable Transportation, and Fair Trade. For
more information, see www.equiterre.qc.ca/english/home/
indexfinal2.html.

Switzerland

Switzerland is home to the first CSA projects in Europe.
Since 1978, there have been strong consumer food co-ops in
Switzerland that gave rise to the country’s CSA movement.
Extremely high land prices make it difficult or impossible for
farmers to purchase land. Land ownership was resolved by
using a rental agreement; rather than purchasing the land,
the cooperative pays the farmer’s lease.

One farmer reported on a 400-member cooperative with
4 producers that each farmed 3 hectares. Co-op members
enabled farmers to build production capital for the farms.
They set a budget and divided the cost among the members
(500—600 Euros per year depending on the size of the
produce share). Members who do not have the money can
work for their basket (14 days per year).

Jan Vander Tuin wrote “Zurich Supported Agriculture”
about his experiences with Swiss CSAs in the early 1980s.
He eventually returned to the U.S. and worked with Robin
Van En to co-found Indian Line Farm, one of the first CSA
farms in the country. See www.urbanology.com/csa/zurcsa.
html to read about his thoughts on the contrast between
Swiss and U.S. attitudes toward CSA.

CSA CONCEPT DEVELOPING IN FRANCE

Although Community Supported Agriculture has been
growing in popularity in the U.S. since the mid 1980s, it’s a
relatively new concept in France. There it’s known as AMAP,
le Association pour le Maintien d’Agriculture Paysanne
(Association for the Maintenance of Peasant Agriculture).
AMAP’s origins can be traced to 1992, when local councils
of French farmers, consumers, and politicians formed to
stop land speculation and to help new, young farmers by
providing information about irrigation and soil quality. But
it wasn’t until 2001 that the first AMAP began at Le Gar-
din De Olividades in Aubagne, Provence. Farmers Denise
and Daniel Vuillon first heard about the concept from their
daughter, who had met CSA farmers on the east coast of the
U.S. They often remarked that they wished they’d known
about the AMAP concept sooner.

Daniel and Denise displayed photographs of the first
meeting with their AMAP members and subsequent pictures
in which the number of community members doubled, then
tripled. One of the most heartening stories we heard was
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Mission Statement Established

Throughout the conference, various delegations dis-
cussed CSA late into the night. From these discussions a
group of us established the following mission statement
for an International Network for CSA/AMAP/Teikei -

“Gathered on the occasion of the First International
Symposium about Local Contracts Between Farmers and
Consumersin Aubagne (France) on 26th and 27th February
2004, the delegations of the participating countries express
theirintention to create an international network to foster
local commitments between rural and urban citizens.The
network is rooted in local actions. Some of the potential
objectives are —

+ to facilitate the exchange of experiences and informa-
tion

+ to promote the concept and encourage initiatives from
other countries with special attention to marginalized
areas.

+ to develop tools to reinforce the viability of the initia-
tives

* to coordinate actions at an international level

* to create a dialogue with public institutions

* to encourage the mobilization of local networks

« to reinforce the principles of local urban-rural partner-
ships

We encourage the involvement of all participants who
share in these goals.”

about the way their community members rallied to save the
farm from being taken over by the local municipality, which
wanted to install a tramway through the land.

Encouraged by the success of their own AMAP com-
munity, Denise and Daniel have joined with a group of
local organic farmers in the area and, financed by a local
council, formed an organization called Alliance Provence,
which develops AMAP relationships between farmers and
consumers. Since 2001 they have helped create 25 AMAPs
in southern France and hope to initiate another 10-15 more
by next season.

Before and after presentations and workshops we toured
various AMAP farms in the Provence region, and were
amazed by the diversity and beauty of the mixed orchards
and cover cropped fields surrounded by old stone buildings.
What was so intriguing about these farms was that in most
cases it was the community that rallied around the farmer
to create a dedicated market for the farm’s products, rather
than the more common model in the U.S. where a farmer
solicits support and memberships from the community.
AMAP members are active participants in their farms, help-
ing distribute membership shares, write newsletters, and
organize to protect farmland.

CENTER OFFERS UNIQUE TRAINING OPPORTUNITY

Most of the conference participants noted that the uni-
versity systems in their countries did not offer any practical
> continues on page 19



Research

Researchers Examine Variety of Efforts
to Reshape Agrifood System

A number of initiatives—community supported agricul-
ture, “fair trade” marketing labels, consumer education,
“buy local” marketing campaigns, the promotion of organic
food and agriculture, and farm-to-school programs—are
part of a broader effort by consumers, farmers, and policy-
makers to create an agrifood system that is more ecologically
sound, economically viable, and socially just. The Center’s
social issues researchers are studying several of these strate-
gies, looking at factors such as the extent to which these goals
have been met, the challenges in implementation, and the
opportunities for success. Current research topics include —

Local Food Campaigns

Local food systems have become increasingly popular in
the last few years, and “buy local” promotions are a key
strategy for developing these systems. The goal of this proj-
ect, directed by the Center’s social issues specialist Patricia
Allen, is to learn about the motivations, understandings,
visions, and assumptions behind “local” as a strategy for ad-
dressing the problems in the food system. Center researchers
are studying a number of buy-local campaigns in the U.S.
and will examine in greater detail the efforts of Blackhawk
County, Iowa and Santa Cruz County, California. Clare
Hinrichs, associate professor at Iowa State University, is
collaborating on the project.

School Food Programs

While school food programs have been in operation
for decades, in recent years these programs have begun to
place increased emphasis on providing fresh, local produce.
The purpose of this project is to understand the types of
school food programs in California and the decision-mak-
ing processes by which schools come to adopt or not adopt
innovative programs such as farm-to-school. Coordinating
the project are Allen and UCSC Community Studies assistant
professor Julie Guthman, a Center faculty affiliate.

Consumer Perceptions about the Food System

The purpose of this project, coordinated by Center post-
doctoral researcher Phil Howard, is to better understand the
priorities and concerns of consumers on California’s central
coast. We asked consumers what they would like to know
about the food system and examined consumer interest in
food standards such as organic, humane, local, and fair
trade. A survey was sent to 3,000 central coast households,

about half of whom responded. We are currently tabulating
and analyzing the responses.

Farm Security and Food Security

This research builds on our earlier study of alternative
agrifood initiatives (AFIs) in California to examine the ways
in which the twin goals of farm security and food security
are being met through these initiatives. In this project we
are studying three different types of AFIs: farmers’ markets,
CSAs, and farm-to-school programs. Allen and Guthman
are currently analyzing data from surveys of CSAs and
farmers’ markets conducted over the winter and spring and
are conducting telephone interviews with a number of the
managers of these institutions.

Project Analyzes Central Coast Water
Quality on Local, Watershed Scales

Center researchers are continuing their study of land use
and water quality impacts, examining sites throughout the
Pajaro River and Elkhorn Slough watersheds in Santa Cruz,
Monterey, and San Benito Counties. The research, developed
by Center director Carol Shennan and research associate
Marc Los Huertos, began in 2000 and has since expanded
to target water sources of the Monterey Bay located in
agricultural areas. The overarching goal of this work is to
correlate land uses with water quality in local watersheds,
and to work with growers to improve nutrient management
practices on their land. Funding for the work is provided
by the US Department of Agriculture as part of the Central
Coast Research Project.

In addition to sampling at both upstream and downstream
locations biweekly for nitrate and phosphorous levels, the
research team that also includes Claire Phillips and Alex
Fields sampled several agricultural sites more intensively
through the rainy season to measure concentrations of
nutrients in runoff generated during storms. They are also
sampling nutrient concentrations in irrigation return flow
ditches that receive pumped tile drain water. In addition,
automatic samplers were installed at two locations to collect
water samples at higher frequencies (every 3-6 hours), and
at higher intervals during the rainy season. The 2003-2004
monitoring effort will continue through the end of July.

Los Huertos observes that the past several years of moni-
toring work have revealed an overall pattern of increased
nitrogen and phosphorous loads in the Pajaro River and

> continues on next page
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Claire Phillips

Center research team assistant Adam Romero samples water quality
at Llagas Creek, a tributary of the Pajaro River.

other waterways as they pass from upstream, relatively un-
developed land through agricultural lands. Says Los Huertos,
“Demonstrating the changes in nitrate concentrations from
upstream to downstream locations has increased grower
interest in adopting practices to reduce nitrogen loss from
farmland. In one area where agriculture clearly dominates
the land use, growers have found our data compelling and
are interested in developing strategies such as using drain-
age ditches as temporary treatment wetlands to address the
problem.”

To get a watershed-scale picture of how agricultural
practices can affect nutrient losses, Center researchers re-
cently partnered with Changsheng Li from the University of
New Hampshire and William Salas of Applied Geosciences
to develop a model of carbon and nitrogen dynamics for
Elkhorn Slough. Li originally designed the computer model
to estimate greenhouse gas emissions, then expanded it to
include information on nitrate leaching levels.

As Los Huertos explains, “There are three potential
“sinks” or places that nitrogen and carbon can end up in a
system: stored in the soil, released to the air in the form of
gases via respiration or mineralization by soil organisms,
or leached from the soil via runoff. This model predicts the
amount of carbon and nitrogen that will end up in each
“sink” based on a variety of parameters.”

The model, called DNDC (DeNitrification and De-
Composition model) uses local weather data, soil organic
matter levels, fertilizer applications, tillage frequency, and
crop characteristics such as biomass to predict how much
carbon and nitrogen will be lost from the soil via the flux
of gases (carbon dioxide, nitric oxide and nitrous oxide)
and through leaching (dissolved nitrogen). DNDC can also
predict the potential for storing carbon in the soil in the
form of organic matter—an important factor that affects
levels of the greenhouse gas carbon dioxide.

Using information provided by Center researchers Joji
Murimoto, Katie Monsen, and Los Huertos, Li and Salas
will use the DNDC model to predict the amount of nitro-
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gen lost from the soil due to gas flux and leaching for the
Elkhorn Slough watershed. Los Huertos hopes to eventu-
ally extend the model to the entire Pajaro River watershed.
This modeling approach can be used to better understand
the relationship between agricultural practices and nitrogen
movement in the environment, generating important infor-
mation for policy makers, growers, and others interested in
water quality issues.

Web Site Offers Information on
Common Plant Pathogens, Diseases

Researchers, apprentices, and students working at the
Center’s 25-acre organic farm at UC Santa Cruz have a
new web-based resource available, thanks to the work of
Environmental Studies undergraduate Leah Funk. Leah has
created a compendium of information on plant pathogens
and diseases occurring at the farm, including bacterial, vi-
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