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costs, and improving overall opera
tional efficiency."
The complete analysis will be pub
lished as an article in the April 2012
volume of Horf Technology, a peerreviewed outreach publication of the
American Society for Horticultural

Society, Paggi discussed greenhouse
gas emissions generated by food
product distribution across the

"The dominance of truck transport
imposes a 'definable' carbon foot
print," Paggi said in his report. "At
the same time, alternative transport
scenarios are difficult if not impossible
in the foreseeable future." Why?
Truck transport is the most effective
and timely method for moving large
volumes of perishable products from
farm to market, whether locally,
regionally or nationally.
In an attempt to reduce greenhouse
gas emissions, some countries, such
as the United Kingdom and Australia,
are considering a carbon tax. If that
were done in the United States, the

question is: "Who will pay the costs,

United States.

In a study of the three primary
transport systems, researchers found
that truck transport produces far
more carbon dioxide per ton of
product moved than do rail
or barge systems.
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"Update" to go electronic after next issue. Readers invited to
sign up for electronic distribution. See postcard on Page 2.

The"Update"newslet erwil go

paperless this fall. Readers who
have enjoyed the print copies
they have received for many
years will need to respond via our
Web page sign-up form or

hftp://is.gd/catiupdate and complete
the short form requesting your email
address. It's that simple. Ifyou prefer,
you may complete and mail in the
prepaid postcard found

We value our audience of readers

2011 PowerPoint report to

and consider the timely transfer of
applied research results to be a

the Food Distribution

Research Society.

critical function of our research

1
Tonsof CO,per million ton-miles

and what will the revenues
be used for?"

"In California, we have
the beginnings of a

DNA markers will be

inked to desired traits,
con't. from page 5
the USDA has indicated that certain

poplar species can tolerate adverse
conditions, but it isn't clear which

hybrids have the greatest tolerance
capacity. That's where the need for
molecular study comes in.
Using gene-mapping technology,
graduate student researchers under
Prince's guidance are screening poplar
hybrids to discover DNA markers
linked to the desired traits.

Additional project work is being
conducted by soil scientist Gary
Banuelos at the USDA's Agricultural
Research Service facility in Parlier, east
of Fresno, by CSU East Bay Assistant
Biochemistry Professor Danika LeDuc,
and Dr. Pierre Vollenweider at the

carbon tax in the form

Swiss Federal Institute for Forest,

of the cap and trade
program/' Paggi said.

Snow and Landscape Research.
Prince expects results and analysis to
be completed next year.

For report details, visit
the CAB website at

Partial funding for this project was

www.csufcab.com

provided by the California State
University Agricultural Research
Institute (ARI). For details, contact
Prince at jamespr@csufresno.edu.

or contact Paggi at
mpaggi@csufresno.edu.

program, and we will continue to do
this electronically. We hope you agree
and will respond.

CATI operates under Fresno State's
Jordan College of Agricultural
Sciences and Technology to support
and direct applied

agricultural and
natural resources

return the enclosed prepaid

research, devel
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in an electronic format, simply go to

effects due to an outbreak incident,
reducing legal liability and insurance

to the U.S. Food Distribution Research
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If you would like to receive "Update"

the benefits over time will outweigh
the costs by reducing adverse revenue

In a second report, recently presented

j DNA analysis focuses on poplar

those who have already signed up.

from Page 3

Science.

^ Water technology conference returns

Our digital version of the
newsletter has been designed
and is being sent via email to

w
Compliance; Benefits will outweigh costs

technology
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transfer to enhance the

Qf

efficiency, sustainability and profit
inside, and

we will add your name to our email
list! Our final print issue will be our
Summer 2012 issue, to be mailed
in July.

ability of California agriculture.
For more information, visit the CATI

website at http://cati.csufresno.edu
or call 559.278.5680.
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Young scientists
Students gain lab experience working
with faculty on research projects
Graduate student

PrasadYadavali

prepares samples
for processing
in Fresno State's

upgraded Gradu
ate Laboratory.

FresnoState students froma

variety of academic disciplines
are gaining hands-on experi
ence in research methodology
and laboratory work at the newly
equipped Graduate Laboratory
operated by the Jordan College of
Agricultural Sciences and Technology.

A $245,000 grant awarded by the
U.S. Department of Agriculture under
its Hispanic Serving Institution (HSI)
program has enabled the purchase of
more than half a dozen major pieces
of analytical equipment for the
laboratory. These include a $50,000
atomic absorption spectrophotometer
that performs elemental chemical
analysis on soil and plant extracts

and a $25,000 microwave digester
that prepares plant tissue for analysis
of macro- and micronutrients.

"The new instruments provide op
portunities for our graduate students
to do more sophisticated chemical
analysis on soil, plant tissue and wa
ter samples," said Professor Sharon
Benes, coordinator of the Plant Sci
ence Graduate Program.

The grant "not only provides students
the opportunity to operate this
equipment, but it also increases the
scope of our thesis research projects,
especially those not covered by
research grants," Benes said.

Economic, training benefits
In-house analysis conducted by the
students saves money (since one
research project can require more
than 1,000 chemical tests) and also
gives both graduate and undergradu
ates the chance to become adept
and confident with many types of lab
operations, Benes noted.
Two students who have benefited

from the equipment acquisition are

Update
Update is published quarterly by the
California Agricultural Technology Institute
atCalifornia State University, Fresno

Jordan College of Agricultural
Sciences and Technology
Steve Olson, Publications Editor
Phone 559.278.2361 • Fox 559.278.4849
Web http://toti.(Sufresno.edu
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Prasad Yadavali and Janet Robles.

Professor Dave Goorahoo. Prasad

began as a paid research assistant and
found the work so challenging that he
proposed to focus on the experiment
for his master's thesis project.

Undergrad gains experience
Janet is an undergraduate student
who has benefited from the research

project and equipment acquisition.
In fact, her participation was a focal
point of the original USDA grant,
which is to help support and expand
opportunities for Hispanic students.
A business major, Janet had not
planned to go into research, but in
seeking part-time work on campus,
she found not only employment but
extensive field and lab experience by
joining the research team with Cassel
Sharma and Goorahoo.

"We're the ones (students) who do
most of the lab work, organizing and
preparing the samples for testing,"
she said. "We prepare samples of
leaves, soil, and harvested tomato for

drying, and then the plant samples
are digested in the microwave digester
and analyzed for sodium and calcium
using the atomic absorption spectro
photometer."

Janet has assisted with laboratory
experiments for several research
projects over the past two years. For
|ust one prpject,
she helped
Prasad in orga
nizing and

Prasad is completing dual master's
degrees in plant science and biotech
nology. Two years ago he joined a
campus research team studying the

soil samples for
analysis, along

potential benefits of calcium fertiga-

with 500 each

tion and soil acidification on fruit

of leaf and fruit

quality for processing tomatoes
grown on salt-affected soils in the

samples. She
averages 20

western San Joaquin Valley.

hours a week in

That project, partially funded bythe
California State University Agricul
tural Research Institute (ARI), was led

costs reduced with

machine pruning
From Page 6
shoot density and length, leaves per
shoot and leaf area. Calculations

were made to determine percent light
interception and leafiness index.
Later in the growing season, re
searchers monitored cluster architec

ture and fruit composition. During
harvest they collected berry samples
in order to measure pigment, phenolics and tannins. Sample wines also
were made and will be analyzed.
Pruning weights were calculated in
the following dormant season to
determine vine balance.

Yields increased in 2009
Initial results indicate no broad or

consistent differences in canopy
architecture, vine balance and fruit
quality, although machine pruning
with machine thinning increased

yields in 2009 compared to the hand
pruned control. There was, however,
a striking reduction in production
costs in both of the machine pruned
treatments compared to the control.
Machine pruning with hand follow up
and machine pruning with machine
thinning reduced pruning costs by 23
percent and 53 percent, respectively.
"Results indicate that mechanization

preparing 3,000

equipment and expertise for the
mechanized pruning and thinning.
Janet Robles

UPDATE • Spring 2012

and staff, as well as to the wine, grape and
raisin industries and members of the community.

The library collects and provides access to print
and digital materials, particularly those gener
ated within Fresno State's Department of Viti
culture and Enology. Holdings include dozens of
peer-reviewed journals; trade and news periodi
Brittany Foster
cals; pamphlets and research reports;
books on enology, viticulture, biol
both formal and informal instruction
ogy, chemistry and agribusiness; and
on the use of databases and research
conference proceedings and theses.
tools, both online and with print
documents in and out of the library."
Foster looks forward to helping
students conduct research and to

aiding other library clients in finding
the information they need, in print or
electronically - as supporting re
search is the library's highest priority.
"1 can provide a particular periodical
for a student or faculty member, but 1
can also connect them to digital tools
to manage their research process,"
Foster said.

"I also can help with the research
needs of the industry. This includes
answering reference questions, giving

The V.E. Petrucci Library is housed in
the Viticulture and Enology Research
Center (VERC) building on the Fresno
State campus and is funded by the
Viticulture and Enology Alumni
Association. Public hours are 8:30

a.m. to 2 p.m. Monday through
Friday, and closed for lunch between
11:30 a.m. and noon.

For more information about library
content and/or services, contact
Foster at brfoster@csufresno.edu or
call 559.278.5388.

Career at USDA considered, cont'd, from pg. 2

The new Graduate Laboratory equipment has provided learning and training

Oxbo International Corp. donated

See Coreer on/'ojfe/

Foster arrived in February to help enhance the
library's service to Fresno State students, faculty

timely execution of pruning and the
option to fine tune crop loads in the
spring with the money saved during

the lab during

past two sum-

been bolstered with the recent addition o

librarian Brittany Foster.

says it should help her as she is considering putting her business skills to work

academic semes

ters. During the

taff support for the VE. PetroctuLife

offers comparable fruit production
and quality while lowering growers'
bottom line," Dervishian said. "Fur
thermore, mechanization offers a

mechanized dormant pruning."

by research scientist Florence Cassel

Sharma and assistant plant science

Sprawl: Production

For project details, contact Dervishian
at gdervishian@csufresno.edu.
UPDATE

Spring 2012

mers she also averaged 40 hours a week in the field collecting samples. She
for the USDA after graduation. "1 think that my work as a researcher would
help with a career in international business," she said.

opportunities for Fresno Statestudents in several academic disciplines, includ
ing plant science, animal science, food science, and viticulture and enology. tt
has advanced the graduate "Laboratory Techniques" class by replacing obso

lete lab equipment, and it also has enhanced the ability ofthe Jordan College
to attract high quality students to its graduate programs, Benes noted.
For more information about the Graduate Laboratory, contact lab director
Denis Bacon at denisb@csufresno.edu.

ture and Enology Research Center

Center for ^ sicultural

CAB provides input on issues

Mechanizec

University economists increasingly called upon
to provide independent analysis of complex issues

pruning

Economists fromFresnoState's

Center for Agricultural Business
(CAB) and partnering research
institutes have released re

source information on critical food

safety and transportation issues
affecting California's agricultural
industry.

spinach outbreak of September
2006, which killed three people
and sent 104 to hospitals across
the United States; the cantaloupe
outbreak of March-April 2008,
which sickened at least 50 people
across 16 states and sent 14 to

Viticulture researcher conducts
m
industry in 2008 were estimated at
nearly $6 million; and farm level
losses to U.S. producers from the

vineyard canopy management
in California have prompted

In one case, CAB Director Mickey
Paggi joined with colleagues from the
Department of Agricultural Economics
at Texas A&M University to analyze

salmonellosis across nine southwest

Consumer fears increased

the costs of foodborne illness out

The "tomato outbreak" was eventu

breaks to the industry. In another
case Paggi teamed with CAB senior

have increased fears about the

ally traced to contaminated jalapeno
and Serrano peppers, not tomatoes,
but by the time that was discovered

Not only is mechanized management

effectiveness of protective measures
designed for food safety assurance,
Paggi noted in the report. This has
prompted both government agencies
and industry associations to develop
and enforce more strict regulations
aimed at preventing outbreaks and
more effectively tracing them when

fast, research studies in recent years
have shown that the yield and quality

Cal Poly San Luis Obispo Associate
Professor Sean Hurley to analyze
fresh produce transportation modes
and their greenhouse gas emissions.

Outbreaks of foodborne illnesses

the illness outbreak had subsided and

the damage to the tomato industry
had been done.

In each case, while the illnesses and

The economic analysis is part of a
larger study of California specialty
crop transportation funded by the
U.S. Department of Agriculture. Such
support reveals a growing reliance
by agencies such as the USDA on
independent assessments of industry
trends, Paggi noted.

deaths were tragic, damage to entire
segments of the farm industry as a
result of mistakes or poor practices by
individual operations was enormous,
Paggi noted. U.S. spinach farm losses

While these programs add to the
production costs of growers, econom
ic analysis projecting industry losses

in that case were calculated to be

as a result of illness outbreaks found

they do occur, he said.

$12 million; losses to the cantaloupe

that compliance
pays off in the
long run.

'The portfolio ofissues facing
California's agricultural industry
increasingly includes consumer
concerns about food safetyand
the environment/'Paggi said.

"Compliance
with these new

standards are an

up-front, added
cost of doing
business," Paggi
said. "However,
projections

The food safety analysis focuses on
case studies of three widely publi
cized foodborne illness outbreaks in

the United States during recent years.
Those cases - all caused by bacterial
contamination - included the bagged
UPDATE • Spring 2012
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indicate that

many grape growers - espe

cially those with larger operations to turn to mechanized pruning, shoot
thinning and fruit thinning.

characteristics of machine-farmed

grapes are comparable to those of
hand-farmed grapes for a number of
varieties.

However, the mechanized approach
has not proven efficient in all growing
areas. While mechanized harvesting
has been widely adopted in the
industry, mechanized canopy man
agement is an area where more
research is needed, reported Geof
frey Dervishian, a research associate
for viticulture research specialist and
Professor Kaan Kurtural in Fresno

State's Viticulture and Enology
Research Center (VERC).

San Joaquin Valley growers account
for about 60 percent of wine grape
production in California but only
about 25 percent of the state's total
crop value, Dervishian noted. Given
the thin profit margins in the valley,
growers rely on high yields and
incorporate cost-saving production
strategies to buoy margins, often at
the expense of canopy management.

''Failure toproperly manage vine
vigor can lead to excessive canopy
size andirrigation inputs while
diminishing fruit qualify and
reducing yields the following
season," he said.
To help enhance efficiency for valley
growers, Dervishian Is exploring
"balanced cropping" strategies for
mechanized canopy management.
Traditionally, balanced cropping has
involved dormant hand pruning for
an upcoming season
based on records of past
yields and vine size. In
cases where natural

events such as spring frost,
hail sfomis^T-poor fruit
set occurred, additional
hand labor would be

Price Predicted

Time series plots of spinach prices from June through Nov. 2006.
Vertical lines of interest are Sept. 2006 (beginning of food scare) and
Oct. 2006 (ending date of food scare).

Farm Laboratory
with pruning unit
provided by Oxbo
International Corp.

Risingcosts ofhandlaborfor

tomato case were $25 million.

ern states.

State's University

trials comparing hand and
machine pruning, thinning

hospitals; and the so-called tomato
outbreak of June-July 2008, which
triggered 1,200 reported cases of

economist Fumiko Yamazaki and

Machine pruning
underway on Fresno

See Compfiano

required to adjust produc

Using mechanical pruning, these
adjustments can be made more
quickly and at lower cost.

Trials for California Spraw
With support from the American
Vineyard Foundation and partial
funding from the California State
University Agricultural Research
Institute (ARl), Dervishian designed
canopy management trials for a
California Sprawl trellis system to
compare traditional hand pruning
against mechanized methods.
In a Cabernet Sauvlgnon vineyard
on Fresno State's University Farm

Laboratory, the research team set
up several treatments including
1) hand-dormant pruned with no
further treatments (as a control);

2) machine-dormant pre-pruned to
achieve an estimated 200 percent
of the final desired yield level with
dormant-hand pruned follow-up; 3)
machine-dormant precision-pruned
to achieve an estimated 130 to 140

percent of the desired final yield, then
followed with machine fruit-thlnnlng
to the desired fruit level in the spring.

During the 2009-2010 pruning and
growing seasons a staff/student
research team conducted canopy
microclimate evaluations, recording

tion.

See Sprawl on Page 7
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Center for Irrigation Technology

DNA analysis aims to isolate poplar tree
hybrids for use as bioremediation crops

Water technology conference returns to Clovis

AFresnoState molecular

Top minds in water technology and policy issues wi
shore their vision for enhancing cooperation, efficiency

NewYork Times bestsel ing

author Charles Fishman will

serve as keynote speaker for
the 2012 Water Technology
Conference to be held in Clovis,

California May 2 and 3.
The biennial conference, sponsored
by Fresno State's International Center
for Water Technology (ICWT), will
bring together some of the best
minds in water technology and
science, along with regional water
policy experts, to discuss solutions
for the water use issues challenging
California, the nation and the world.
Fishman is a former metro and

national reporter for the Washington
Post and author of "The Big Thirst,"
published in 2011. In "The Big Thirst,"
Fishman offers a lyrical examination
of the beauty and wonder of water,

of special sessions where scien
tists and technology innovators

geneticist is leading a research
effort to determine if poplar

-S*-

trees could serve as a biore

mediation crop to help reduce
concentrations of saline irrigation

will share the latest in research

and developments aimed at
storing, cleaning and moving
water efficiently.
Dennis E. Williams, founder and
president of GEOSCIENCES Support
Services Inc., will share insights he
has gained from more than 35 years
in groundwater hydrology experience
in an address titled, "Prospecting for
Groundwater."

Tim Quinn, executive director of the

water in California's western San

Joaquin Valley.

In addition to the ICWT, event pbn-"
ners include Fresno State's Center for

Irrigation Technology (CIT), the
American Society of Irrigation Con
sultants, the American Groundwater
Trust, and the California Agricultural
Irrigation Association. Planners antici
pate attendance of 350 or more
participants and exhibitors.

Association of California Water

Agencies (ACWA), will discuss the
challenges the state's water agencies
face in serving their
clients and valuing the
priorities of competing

The ICWT is a public-private partner
ship supporting development and
application of advanced
technologies that enhance
water use for urban,

entities. His presenta

environmental and

politics of water use. Following years

tion is titled, "Coequal
Goals: Are We Getting

of research into water issues world

Closer or Further

wide, Fishman's simple conclusion Is
that there is plenty of water on this
planet - we just need to use it wisely.

Away?"

agricultural purposes.
Through applied technol
ogy, the ICWT's goal is to
provide efficient first use

then delves into the economics and

"Mony civilizations havebeen
crippled or destroyed by an inabil
ityto understand water or manage
it," Fishman writes. "We have a

huge advantage over thegenerations ofpeople who havecome
before us, because we can under

water supplies woridwide.

Charles Fishman

Exchanges" and "Ni
trates in Groundwater." Concurrent
breakout sessions that afternoon will

enable participants to hear scientists
and technology specialists speak on
agricultural water use, groundwater
issues, and urban water policies.

Water technology and irrigation

stand water and we can use it

system manufacturers and service

smartly"

providers will host exhibits outlining

_

new and innovative products. The

In addition to Fishman's keynote
address on Thursday, May 3rd, the

The core mission of the

ICWT is to conduct "good
science" which can then

form the basis for policy develop
ment, technical innovation and the
management of finite resources.

University, East Bay, the U.S. Depart
ment of Agriculture, and a Swiss

highly salt-tolerant crop such as
saltgrass, or perhaps poplar trees,
would be grown. The drain water
from there is then pumped into an
evaporation pond.
"Growing poplar trees in IFDM

systems would significantly benefit
California agriculture because poplar
is used for a broad range of products
including veneer, lumber, plywood,

research institute to examine the

DNA of various poplar species to
learn how poplars tolerate irrigation
water high in salt and boron.

Trees are promising candidates for
use in integrated on-farm drainage
management (IFDM) systems because
they promote ecosystem diversity,
lower water tables by intercepting
underground flows, and have high
transpiration rates, large biomass
and deep rooting systems.

still available at the time of this

writing. For more information or to
register for the conference, visit the
ICWTwebsite at http://www.icv/t.net
or call 559.278.2066.

exhibits will be open to the public
Wednesday afternoon at no charge.

Atypical West-Side IFDM system
consists of four adjoining blocks: In
the first a high-value non-salt-toler
ant crop such as vegetables is grown
using high-quality irngation water.
Drainage and tail water (which has
accumulated higher salt concentra
tions) is pumped to a second block
.

. . .

to irrigate a crop such as a forage
UPDATE

Spring 2012

UPDATE

Spring 2012

hope of more rapid, less
expensive plant breeding

Geneticmapping aimedat im

proving vegetable crop produc
tion is being used in another
phase of molecular research at Fresno
State, in this case focusing on pepper
plants, reported professor and molecu
lar geneticist Jim Prince.
"Plant breeders are constantly striving
to improve the phenotypes of the crops
for which they are responsible," Prince
said. Through the use of molecular
markers and genetic mapping, genes

of interest can be tagged with specific
markers and tracked through the
stages of a breeding program. This
allows for the proper selection of
individuals at the seedling stage
instead of waiting until plants mature

and take up large amounts of time,
space and money, he noted.

"Appropriate reuse ofpoor quality
drainage water for crop irrigation
has thepotential to reduce both
the demands for irrigation water
andthe volume ofpoor-quality
drainage water requiring proper
disposal," Prince said.

Sponsorships and exhibit space were

conference will feature an assortment
4

scientists from California State

block is used in a third block, where a

In this project, regions of the pepper
genome controlling germination rate,
germination date, days to first flower,
fruit weight, fruit length, fruit width,

fruit shape, plant height and yield will
be mapped at high resolution using a
new approach developed by plant

and effective reuse of

Thursday morning panel
discussion topics include

"Water Banking and

'''

Biology Professor Jim Prince has
drawn together a team of Fresno
State students, as well as research

grass - with less market value but
more tolerance to the lower quality
water. Drainage water from that

Genetic mapping

Fresno State student research assistant Danielle

Nunez measures astand of poplar trees growing
on the Red Rock Ranch west of Fresno, Colifornia.
pulp, paper products, even biofuel,"
Prince noted. "Harvest of such trees

able to tolerate and accumulate trace
amounts of salt and boron can

science researcher Allen Van Deynze
at the University of California, Davis.
Fresno State student research assis

tants under Prince's direction will

develop linkage maps highlighting
desired developmental traits.

reduce contaminant concentrations

"These maps can benefit commercial
pepper breeders by allowing them to

in the local ecosystem."

use marker-assisted selection for more

Successfully growing poplar in an

rapid and less expensive precision
plant breeding," he said.

IFDM system requires screening of
genetically distinct genomic groups
and clones in order to identify those
that are more tolerant of poor quality

Partial funding for this project was

water. Prior research conducted by

Institute (ARI). For details, contact

See DNA on Page 8

provided by the California State
UniversityAgricultural Research
Prince at jamespr@csufresno.edu.

Center for Irrigation Technology

DNA analysis aims to isolate poplar tree
hybrids for use as bioremediation crops

Water technology conference returns to Clovis

AFresnoState molecular

Top minds in water technology and policy issues wi
shore their vision for enhancing cooperation, efficiency

NewYork Times bestsel ing

author Charles Fishman will

serve as keynote speaker for
the 2012 Water Technology
Conference to be held in Clovis,

California May 2 and 3.
The biennial conference, sponsored
by Fresno State's International Center
for Water Technology (ICWT), will
bring together some of the best
minds in water technology and
science, along with regional water
policy experts, to discuss solutions
for the water use issues challenging
California, the nation and the world.
Fishman is a former metro and

national reporter for the Washington
Post and author of "The Big Thirst,"
published in 2011. In "The Big Thirst,"
Fishman offers a lyrical examination
of the beauty and wonder of water,

of special sessions where scien
tists and technology innovators

geneticist is leading a research
effort to determine if poplar

-S*-

trees could serve as a biore

mediation crop to help reduce
concentrations of saline irrigation

will share the latest in research

and developments aimed at
storing, cleaning and moving
water efficiently.
Dennis E. Williams, founder and
president of GEOSCIENCES Support
Services Inc., will share insights he
has gained from more than 35 years
in groundwater hydrology experience
in an address titled, "Prospecting for
Groundwater."

Tim Quinn, executive director of the

water in California's western San

Joaquin Valley.

In addition to the ICWT, event pbn-"
ners include Fresno State's Center for

Irrigation Technology (CIT), the
American Society of Irrigation Con
sultants, the American Groundwater
Trust, and the California Agricultural
Irrigation Association. Planners antici
pate attendance of 350 or more
participants and exhibitors.

Association of California Water

Agencies (ACWA), will discuss the
challenges the state's water agencies
face in serving their
clients and valuing the
priorities of competing

The ICWT is a public-private partner
ship supporting development and
application of advanced
technologies that enhance
water use for urban,

entities. His presenta

environmental and

politics of water use. Following years

tion is titled, "Coequal
Goals: Are We Getting

of research into water issues world

Closer or Further

wide, Fishman's simple conclusion Is
that there is plenty of water on this
planet - we just need to use it wisely.

Away?"

agricultural purposes.
Through applied technol
ogy, the ICWT's goal is to
provide efficient first use

then delves into the economics and

"Mony civilizations havebeen
crippled or destroyed by an inabil
ityto understand water or manage
it," Fishman writes. "We have a

huge advantage over thegenerations ofpeople who havecome
before us, because we can under

water supplies woridwide.

Charles Fishman

Exchanges" and "Ni
trates in Groundwater." Concurrent
breakout sessions that afternoon will

enable participants to hear scientists
and technology specialists speak on
agricultural water use, groundwater
issues, and urban water policies.

Water technology and irrigation

stand water and we can use it

system manufacturers and service

smartly"

providers will host exhibits outlining

_

new and innovative products. The

In addition to Fishman's keynote
address on Thursday, May 3rd, the

The core mission of the

ICWT is to conduct "good
science" which can then

form the basis for policy develop
ment, technical innovation and the
management of finite resources.

University, East Bay, the U.S. Depart
ment of Agriculture, and a Swiss

highly salt-tolerant crop such as
saltgrass, or perhaps poplar trees,
would be grown. The drain water
from there is then pumped into an
evaporation pond.
"Growing poplar trees in IFDM

systems would significantly benefit
California agriculture because poplar
is used for a broad range of products
including veneer, lumber, plywood,

research institute to examine the

DNA of various poplar species to
learn how poplars tolerate irrigation
water high in salt and boron.

Trees are promising candidates for
use in integrated on-farm drainage
management (IFDM) systems because
they promote ecosystem diversity,
lower water tables by intercepting
underground flows, and have high
transpiration rates, large biomass
and deep rooting systems.

still available at the time of this

writing. For more information or to
register for the conference, visit the
ICWTwebsite at http://www.icv/t.net
or call 559.278.2066.

exhibits will be open to the public
Wednesday afternoon at no charge.

Atypical West-Side IFDM system
consists of four adjoining blocks: In
the first a high-value non-salt-toler
ant crop such as vegetables is grown
using high-quality irngation water.
Drainage and tail water (which has
accumulated higher salt concentra
tions) is pumped to a second block
.

. . .

to irrigate a crop such as a forage
UPDATE
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hope of more rapid, less
expensive plant breeding

Geneticmapping aimedat im

proving vegetable crop produc
tion is being used in another
phase of molecular research at Fresno
State, in this case focusing on pepper
plants, reported professor and molecu
lar geneticist Jim Prince.
"Plant breeders are constantly striving
to improve the phenotypes of the crops
for which they are responsible," Prince
said. Through the use of molecular
markers and genetic mapping, genes

of interest can be tagged with specific
markers and tracked through the
stages of a breeding program. This
allows for the proper selection of
individuals at the seedling stage
instead of waiting until plants mature

and take up large amounts of time,
space and money, he noted.

"Appropriate reuse ofpoor quality
drainage water for crop irrigation
has thepotential to reduce both
the demands for irrigation water
andthe volume ofpoor-quality
drainage water requiring proper
disposal," Prince said.

Sponsorships and exhibit space were

conference will feature an assortment
4

scientists from California State

block is used in a third block, where a

In this project, regions of the pepper
genome controlling germination rate,
germination date, days to first flower,
fruit weight, fruit length, fruit width,

fruit shape, plant height and yield will
be mapped at high resolution using a
new approach developed by plant

and effective reuse of

Thursday morning panel
discussion topics include

"Water Banking and

'''

Biology Professor Jim Prince has
drawn together a team of Fresno
State students, as well as research

grass - with less market value but
more tolerance to the lower quality
water. Drainage water from that

Genetic mapping

Fresno State student research assistant Danielle

Nunez measures astand of poplar trees growing
on the Red Rock Ranch west of Fresno, Colifornia.
pulp, paper products, even biofuel,"
Prince noted. "Harvest of such trees

able to tolerate and accumulate trace
amounts of salt and boron can

science researcher Allen Van Deynze
at the University of California, Davis.
Fresno State student research assis

tants under Prince's direction will

develop linkage maps highlighting
desired developmental traits.

reduce contaminant concentrations

"These maps can benefit commercial
pepper breeders by allowing them to

in the local ecosystem."

use marker-assisted selection for more

Successfully growing poplar in an

rapid and less expensive precision
plant breeding," he said.

IFDM system requires screening of
genetically distinct genomic groups
and clones in order to identify those
that are more tolerant of poor quality

Partial funding for this project was

water. Prior research conducted by

Institute (ARI). For details, contact

See DNA on Page 8

provided by the California State
UniversityAgricultural Research
Prince at jamespr@csufresno.edu.

ture and Enology Research Center

Center for ^ sicultural

CAB provides input on issues

Mechanizec

University economists increasingly called upon
to provide independent analysis of complex issues

pruning

Economists fromFresnoState's

Center for Agricultural Business
(CAB) and partnering research
institutes have released re

source information on critical food

safety and transportation issues
affecting California's agricultural
industry.

spinach outbreak of September
2006, which killed three people
and sent 104 to hospitals across
the United States; the cantaloupe
outbreak of March-April 2008,
which sickened at least 50 people
across 16 states and sent 14 to

Viticulture researcher conducts
m
industry in 2008 were estimated at
nearly $6 million; and farm level
losses to U.S. producers from the

vineyard canopy management
in California have prompted

In one case, CAB Director Mickey
Paggi joined with colleagues from the
Department of Agricultural Economics
at Texas A&M University to analyze

salmonellosis across nine southwest

Consumer fears increased

the costs of foodborne illness out

The "tomato outbreak" was eventu

breaks to the industry. In another
case Paggi teamed with CAB senior

have increased fears about the

ally traced to contaminated jalapeno
and Serrano peppers, not tomatoes,
but by the time that was discovered

Not only is mechanized management

effectiveness of protective measures
designed for food safety assurance,
Paggi noted in the report. This has
prompted both government agencies
and industry associations to develop
and enforce more strict regulations
aimed at preventing outbreaks and
more effectively tracing them when

fast, research studies in recent years
have shown that the yield and quality

Cal Poly San Luis Obispo Associate
Professor Sean Hurley to analyze
fresh produce transportation modes
and their greenhouse gas emissions.

Outbreaks of foodborne illnesses

the illness outbreak had subsided and

the damage to the tomato industry
had been done.

In each case, while the illnesses and

The economic analysis is part of a
larger study of California specialty
crop transportation funded by the
U.S. Department of Agriculture. Such
support reveals a growing reliance
by agencies such as the USDA on
independent assessments of industry
trends, Paggi noted.

deaths were tragic, damage to entire
segments of the farm industry as a
result of mistakes or poor practices by
individual operations was enormous,
Paggi noted. U.S. spinach farm losses

While these programs add to the
production costs of growers, econom
ic analysis projecting industry losses

in that case were calculated to be

as a result of illness outbreaks found

they do occur, he said.

$12 million; losses to the cantaloupe

that compliance
pays off in the
long run.

'The portfolio ofissues facing
California's agricultural industry
increasingly includes consumer
concerns about food safetyand
the environment/'Paggi said.

"Compliance
with these new

standards are an

up-front, added
cost of doing
business," Paggi
said. "However,
projections

The food safety analysis focuses on
case studies of three widely publi
cized foodborne illness outbreaks in

the United States during recent years.
Those cases - all caused by bacterial
contamination - included the bagged
UPDATE • Spring 2012
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indicate that

many grape growers - espe

cially those with larger operations to turn to mechanized pruning, shoot
thinning and fruit thinning.

characteristics of machine-farmed

grapes are comparable to those of
hand-farmed grapes for a number of
varieties.

However, the mechanized approach
has not proven efficient in all growing
areas. While mechanized harvesting
has been widely adopted in the
industry, mechanized canopy man
agement is an area where more
research is needed, reported Geof
frey Dervishian, a research associate
for viticulture research specialist and
Professor Kaan Kurtural in Fresno

State's Viticulture and Enology
Research Center (VERC).

San Joaquin Valley growers account
for about 60 percent of wine grape
production in California but only
about 25 percent of the state's total
crop value, Dervishian noted. Given
the thin profit margins in the valley,
growers rely on high yields and
incorporate cost-saving production
strategies to buoy margins, often at
the expense of canopy management.

''Failure toproperly manage vine
vigor can lead to excessive canopy
size andirrigation inputs while
diminishing fruit qualify and
reducing yields the following
season," he said.
To help enhance efficiency for valley
growers, Dervishian Is exploring
"balanced cropping" strategies for
mechanized canopy management.
Traditionally, balanced cropping has
involved dormant hand pruning for
an upcoming season
based on records of past
yields and vine size. In
cases where natural

events such as spring frost,
hail sfomis^T-poor fruit
set occurred, additional
hand labor would be

Price Predicted

Time series plots of spinach prices from June through Nov. 2006.
Vertical lines of interest are Sept. 2006 (beginning of food scare) and
Oct. 2006 (ending date of food scare).

Farm Laboratory
with pruning unit
provided by Oxbo
International Corp.

Risingcosts ofhandlaborfor

tomato case were $25 million.

ern states.

State's University

trials comparing hand and
machine pruning, thinning

hospitals; and the so-called tomato
outbreak of June-July 2008, which
triggered 1,200 reported cases of

economist Fumiko Yamazaki and

Machine pruning
underway on Fresno

See Compfiano

required to adjust produc

Using mechanical pruning, these
adjustments can be made more
quickly and at lower cost.

Trials for California Spraw
With support from the American
Vineyard Foundation and partial
funding from the California State
University Agricultural Research
Institute (ARl), Dervishian designed
canopy management trials for a
California Sprawl trellis system to
compare traditional hand pruning
against mechanized methods.
In a Cabernet Sauvlgnon vineyard
on Fresno State's University Farm

Laboratory, the research team set
up several treatments including
1) hand-dormant pruned with no
further treatments (as a control);

2) machine-dormant pre-pruned to
achieve an estimated 200 percent
of the final desired yield level with
dormant-hand pruned follow-up; 3)
machine-dormant precision-pruned
to achieve an estimated 130 to 140

percent of the desired final yield, then
followed with machine fruit-thlnnlng
to the desired fruit level in the spring.

During the 2009-2010 pruning and
growing seasons a staff/student
research team conducted canopy
microclimate evaluations, recording

tion.

See Sprawl on Page 7
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Young scientists
Students gain lab experience working
with faculty on research projects
Graduate student

PrasadYadavali

prepares samples
for processing
in Fresno State's

upgraded Gradu
ate Laboratory.

FresnoState students froma

variety of academic disciplines
are gaining hands-on experi
ence in research methodology
and laboratory work at the newly
equipped Graduate Laboratory
operated by the Jordan College of
Agricultural Sciences and Technology.

A $245,000 grant awarded by the
U.S. Department of Agriculture under
its Hispanic Serving Institution (HSI)
program has enabled the purchase of
more than half a dozen major pieces
of analytical equipment for the
laboratory. These include a $50,000
atomic absorption spectrophotometer
that performs elemental chemical
analysis on soil and plant extracts

and a $25,000 microwave digester
that prepares plant tissue for analysis
of macro- and micronutrients.

"The new instruments provide op
portunities for our graduate students
to do more sophisticated chemical
analysis on soil, plant tissue and wa
ter samples," said Professor Sharon
Benes, coordinator of the Plant Sci
ence Graduate Program.

The grant "not only provides students
the opportunity to operate this
equipment, but it also increases the
scope of our thesis research projects,
especially those not covered by
research grants," Benes said.

Economic, training benefits
In-house analysis conducted by the
students saves money (since one
research project can require more
than 1,000 chemical tests) and also
gives both graduate and undergradu
ates the chance to become adept
and confident with many types of lab
operations, Benes noted.
Two students who have benefited

from the equipment acquisition are

Update
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atCalifornia State University, Fresno
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Sciences and Technology
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Prasad Yadavali and Janet Robles.

Professor Dave Goorahoo. Prasad

began as a paid research assistant and
found the work so challenging that he
proposed to focus on the experiment
for his master's thesis project.

Undergrad gains experience
Janet is an undergraduate student
who has benefited from the research

project and equipment acquisition.
In fact, her participation was a focal
point of the original USDA grant,
which is to help support and expand
opportunities for Hispanic students.
A business major, Janet had not
planned to go into research, but in
seeking part-time work on campus,
she found not only employment but
extensive field and lab experience by
joining the research team with Cassel
Sharma and Goorahoo.

"We're the ones (students) who do
most of the lab work, organizing and
preparing the samples for testing,"
she said. "We prepare samples of
leaves, soil, and harvested tomato for

drying, and then the plant samples
are digested in the microwave digester
and analyzed for sodium and calcium
using the atomic absorption spectro
photometer."

Janet has assisted with laboratory
experiments for several research
projects over the past two years. For
|ust one prpject,
she helped
Prasad in orga
nizing and

Prasad is completing dual master's
degrees in plant science and biotech
nology. Two years ago he joined a
campus research team studying the

soil samples for
analysis, along

potential benefits of calcium fertiga-

with 500 each

tion and soil acidification on fruit

of leaf and fruit

quality for processing tomatoes
grown on salt-affected soils in the

samples. She
averages 20

western San Joaquin Valley.

hours a week in

That project, partially funded bythe
California State University Agricul
tural Research Institute (ARI), was led

costs reduced with

machine pruning
From Page 6
shoot density and length, leaves per
shoot and leaf area. Calculations

were made to determine percent light
interception and leafiness index.
Later in the growing season, re
searchers monitored cluster architec

ture and fruit composition. During
harvest they collected berry samples
in order to measure pigment, phenolics and tannins. Sample wines also
were made and will be analyzed.
Pruning weights were calculated in
the following dormant season to
determine vine balance.

Yields increased in 2009
Initial results indicate no broad or

consistent differences in canopy
architecture, vine balance and fruit
quality, although machine pruning
with machine thinning increased

yields in 2009 compared to the hand
pruned control. There was, however,
a striking reduction in production
costs in both of the machine pruned
treatments compared to the control.
Machine pruning with hand follow up
and machine pruning with machine
thinning reduced pruning costs by 23
percent and 53 percent, respectively.
"Results indicate that mechanization

preparing 3,000

equipment and expertise for the
mechanized pruning and thinning.
Janet Robles

UPDATE • Spring 2012

and staff, as well as to the wine, grape and
raisin industries and members of the community.

The library collects and provides access to print
and digital materials, particularly those gener
ated within Fresno State's Department of Viti
culture and Enology. Holdings include dozens of
peer-reviewed journals; trade and news periodi
Brittany Foster
cals; pamphlets and research reports;
books on enology, viticulture, biol
both formal and informal instruction
ogy, chemistry and agribusiness; and
on the use of databases and research
conference proceedings and theses.
tools, both online and with print
documents in and out of the library."
Foster looks forward to helping
students conduct research and to

aiding other library clients in finding
the information they need, in print or
electronically - as supporting re
search is the library's highest priority.
"1 can provide a particular periodical
for a student or faculty member, but 1
can also connect them to digital tools
to manage their research process,"
Foster said.

"I also can help with the research
needs of the industry. This includes
answering reference questions, giving

The V.E. Petrucci Library is housed in
the Viticulture and Enology Research
Center (VERC) building on the Fresno
State campus and is funded by the
Viticulture and Enology Alumni
Association. Public hours are 8:30

a.m. to 2 p.m. Monday through
Friday, and closed for lunch between
11:30 a.m. and noon.

For more information about library
content and/or services, contact
Foster at brfoster@csufresno.edu or
call 559.278.5388.

Career at USDA considered, cont'd, from pg. 2

The new Graduate Laboratory equipment has provided learning and training

Oxbo International Corp. donated

See Coreer on/'ojfe/

Foster arrived in February to help enhance the
library's service to Fresno State students, faculty

timely execution of pruning and the
option to fine tune crop loads in the
spring with the money saved during

the lab during

past two sum-

been bolstered with the recent addition o

librarian Brittany Foster.

says it should help her as she is considering putting her business skills to work

academic semes

ters. During the

taff support for the VE. PetroctuLife

offers comparable fruit production
and quality while lowering growers'
bottom line," Dervishian said. "Fur
thermore, mechanization offers a

mechanized dormant pruning."

by research scientist Florence Cassel

Sharma and assistant plant science

Sprawl: Production

For project details, contact Dervishian
at gdervishian@csufresno.edu.
UPDATE
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mers she also averaged 40 hours a week in the field collecting samples. She
for the USDA after graduation. "1 think that my work as a researcher would
help with a career in international business," she said.

opportunities for Fresno Statestudents in several academic disciplines, includ
ing plant science, animal science, food science, and viticulture and enology. tt
has advanced the graduate "Laboratory Techniques" class by replacing obso

lete lab equipment, and it also has enhanced the ability ofthe Jordan College
to attract high quality students to its graduate programs, Benes noted.
For more information about the Graduate Laboratory, contact lab director
Denis Bacon at denisb@csufresno.edu.
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costs, and improving overall opera
tional efficiency."
The complete analysis will be pub
lished as an article in the April 2012
volume of Horf Technology, a peerreviewed outreach publication of the
American Society for Horticultural

Society, Paggi discussed greenhouse
gas emissions generated by food
product distribution across the

"The dominance of truck transport
imposes a 'definable' carbon foot
print," Paggi said in his report. "At
the same time, alternative transport
scenarios are difficult if not impossible
in the foreseeable future." Why?
Truck transport is the most effective
and timely method for moving large
volumes of perishable products from
farm to market, whether locally,
regionally or nationally.
In an attempt to reduce greenhouse
gas emissions, some countries, such
as the United Kingdom and Australia,
are considering a carbon tax. If that
were done in the United States, the

question is: "Who will pay the costs,

United States.

In a study of the three primary
transport systems, researchers found
that truck transport produces far
more carbon dioxide per ton of
product moved than do rail
or barge systems.
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Graphic by Mickey Paggi from
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"Update" to go electronic after next issue. Readers invited to
sign up for electronic distribution. See postcard on Page 2.

The"Update"newslet erwil go

paperless this fall. Readers who
have enjoyed the print copies
they have received for many
years will need to respond via our
Web page sign-up form or

hftp://is.gd/catiupdate and complete
the short form requesting your email
address. It's that simple. Ifyou prefer,
you may complete and mail in the
prepaid postcard found

We value our audience of readers

2011 PowerPoint report to

and consider the timely transfer of
applied research results to be a

the Food Distribution

Research Society.

critical function of our research

1
Tonsof CO,per million ton-miles

and what will the revenues
be used for?"

"In California, we have
the beginnings of a

DNA markers will be

inked to desired traits,
con't. from page 5
the USDA has indicated that certain

poplar species can tolerate adverse
conditions, but it isn't clear which

hybrids have the greatest tolerance
capacity. That's where the need for
molecular study comes in.
Using gene-mapping technology,
graduate student researchers under
Prince's guidance are screening poplar
hybrids to discover DNA markers
linked to the desired traits.

Additional project work is being
conducted by soil scientist Gary
Banuelos at the USDA's Agricultural
Research Service facility in Parlier, east
of Fresno, by CSU East Bay Assistant
Biochemistry Professor Danika LeDuc,
and Dr. Pierre Vollenweider at the

carbon tax in the form

Swiss Federal Institute for Forest,

of the cap and trade
program/' Paggi said.

Snow and Landscape Research.
Prince expects results and analysis to
be completed next year.

For report details, visit
the CAB website at

Partial funding for this project was

www.csufcab.com

provided by the California State
University Agricultural Research
Institute (ARI). For details, contact
Prince at jamespr@csufresno.edu.

or contact Paggi at
mpaggi@csufresno.edu.

program, and we will continue to do
this electronically. We hope you agree
and will respond.

CATI operates under Fresno State's
Jordan College of Agricultural
Sciences and Technology to support
and direct applied

agricultural and
natural resources

return the enclosed prepaid

research, devel

postcard in order to receive

opment, and

the electronic version.

in an electronic format, simply go to

effects due to an outbreak incident,
reducing legal liability and insurance

to the U.S. Food Distribution Research

i Machine pruning tested

If you would like to receive "Update"

the benefits over time will outweigh
the costs by reducing adverse revenue

In a second report, recently presented

j DNA analysis focuses on poplar

those who have already signed up.

from Page 3

Science.

^ Water technology conference returns

Our digital version of the
newsletter has been designed
and is being sent via email to

w
Compliance; Benefits will outweigh costs

technology

poisanbaji ujn(0j| ssajppv

transfer to enhance the

Qf

efficiency, sustainability and profit
inside, and

we will add your name to our email
list! Our final print issue will be our
Summer 2012 issue, to be mailed
in July.

ability of California agriculture.
For more information, visit the CATI

website at http://cati.csufresno.edu
or call 559.278.5680.
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