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Symposium —Industry Forum: Drip and Micro Irrigation Technology

Monday, August 2,2010 8:00 am-12:00 pm Springs K & L

Industry Forum: Drip and Micro Irrigation Technology
Sponsor: ASHS Industry Division

Coordinator: Neal E. De Vos, ndevos@got.net

The symposium is structured as a series of presentations from five pairs of companies that use
contrasting technologies to assist growers with five key aspects of irrigation: 1) drip irrigation (drip
tape, drip hose, surface/subsurface irrigation, retrieval methods, pressure-compensating/non-pres-
sure-compensating emitters, tape wall thickness), 2) micro irrigation (micro sprinklers, advantages/
disadvantages vs. drip, agricultural/nursery applications, flow rates, spray patterns), 3) filtration
(sand media filters, screen filters, backflushing, filtration requirements for drip and micro irriga-
tion), 4) chemical/fertilizer injection (discussion/demonstration of available devices, maintaining c
oncentration with varying flow rates), and 5) soil monitoring (devices/methods and communication
systems to obtain soil moisture, electrical conductivity, and temperature information). Speakers will
provide information about their company’s specific products as well as general descriptions about
the irrigation industry. Each presentation will be followed by discussion based on questions from
the audience.

8:00-8:15 am
Introduction to the Symposium

*Franklin P. Gaudi

8:15-9:00 am
Drip Irrigation

John Deere Water (San Marcos, CA) and Netafim USA (Fresno, CA)

9:00-9:45 am
Micro Irrigation

Olson Irrigation Systems (Santee, CA) and The Toro Company (Riverside, CA)

9:45-10:30 am
Filtration

Amiad Filtration Systems (Oxnard, CA) and Yardney Water Management Systems, Inc.
(Riverside, CA)

10:30-11:15 am
Injection

Netafim USA (Fresno, CA) and Ozawa R&D Inc., Advanced Water Products (Kerman,
CA)

11:15 am-12:00 pm
Soil Monitoring

E.S.I. Environmental Sensors Inc. (Sidney, BC, Canada) and PureSense Environmental,
Inc. (Fresno, CA)
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Symposium— Current Issues and Applications for Intellectual Property Property of Horticultural Plant Cultivars

Tuesday, August 3 8:00 am—6:00 pm

Desert Salon 1-3

Current Issues and Applications for Intellectual Property

of Horticultural Plant Cultivars

Sponsor: ASHS Industry Division

Moderator: Larry D. Knerr, Shamrock Seed Company, Salinas, CA

A distinguished group of speakers will update and inform on the present, and possible future, complexities
of protecting horticultural intellectual property in the U.S. and abroad. Topics will cover both asexually and
sexually propagated crops. Included will be an in-depth panel discussion at the conclusion of the formal

presentations.

8:00-8:05 am
Introduction to Symposium/Moderator

Larry D. Knerr
Shamrock Seed Company, Salinas, CA 93901

8:05-8:55 am
Basics of Intellectual Property Rights for Plants

Robert J. Jondle, JD
Jondle & Associates, P.C., Castle Rock, CO 80108

Plant research can often result in new plant inventions, for
example new methods, improved trait levels, mutations and
varieties. Learn about options for U.S. and worldwide plant
protection. We will discuss utility patents, U.S. plant patents,
Plant Breeder’s Rights, Community Plant Breeder’s Rights, U.S.
PVP,licenses, written agreements, material transfer agreements,
restrictive use agreements, trademarks and trade secrets. Also
we will discuss the important issues of freedom to operate and
legal access and ownership of plant materials.

About the presenter:

RobertJondle is a patent and trademark attorney who specializes
in worldwide plant protection and plant intellectual property
rights. He earned a PhD in Plant Breeding and Genetics from
Towa State University and received a Law degree from George-
town University Law School. He is a member of the District
of Columbia, Maryland and Colorado Bar Associations; the
American Bar Association, the American Intellectual Property
Law Association, the Federal Circuit Bar Association and the
U.S. Supreme Court Bar Association.

After graduating from Iowa State, Jondle worked for 14 years
in the plant industry as a researcher, Research Director and
then as Vice President of Research. In 1987, he joined a Wash-
ington, D.C. patent law firm and he has been working in plant
intellectual property rights for the last 23 years. In 2002 Bob
started the law firm of Jondle & Associates, P.C., in the Denver,
Colorado area and nearly 100% of the firm’s legal work is with

plants and plant protection, including patents, Plant Breeder’s
Rights, trademarks, and licensing.

Jondle is the author of numerous articles and has frequently lec-
tured in the area of intellectual property protection for plants. Dr.
Jondle has been Chair of the Plant Committee in the Biosciences
Division of the American Bar Association’s Intellectual Property
Law Section, Chair of the American Seed Trade Association,and
past Chair and steering committee member of the Intellectual
Property Rights Working Group of the American Society for
Horticultural Science. He frequently has been an invited speaker
on biotechnology and plant proprietary rights issues.

8:55-9:45 am

Pitfalls in Protecting the Seed of Invention
in Plant Patents

Tambryn K. VanHeyningen, JD
Andrus, Sceales, Starke & Sawall, LLP, Milwaukee, WI
53202

Prior to filing a plant patent application the applicant must avoid
several pitfalls or risk losing the rights to the plant patent. Among
the two most common pitfalls to snare inventors are: 1) correctly
identifing all the inventors of the plant and 2) avoiding public
disclosure of the plant. Inventorship of a plant patent and the
analysis required is quite distinct from that of a utility patent.
The inventor is not simply the person who discovers or cultivates
a seedling. Instead, the inventor must (1) identify the distinct
characteristics of the plant and (2) asexually reproduce it. These
two aspects may be separable and determining who to include
as an inventor will be discussed. In addition, a public disclosure
of the plant more than one year prior to filing a plant patent
application may bar patentability. A public disclosure occurs
when making and/or using an invention is made available to the
public in writing, orally, by use in public, or by an offer to sell
or sale of the plant. Determining whether a public disclosure has
occurred requires analyzing whether a person having ordinary
skill in the art would be able to practice the invention based on
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Symposium— Current Issues and Applications for Intellectual Property Property of Horticultural Plant Cultivars

the disclosure. The difficulties of determining what constitutes
a public disclosure of a plant will be discussed.

About the presenter:

Tambryn VanHeyningenis a patent attorney with Andrus, Sceales,
Starke & Sawall, LLP in Milwaukee, Wisconsin. She received
her JD from Washington University School of Law and earned
a PhD in Microbiology from Washington University School
of Medicine. VanHeyningen’s practice focuses on protecting
intellectual property assets, including patent procurement,
enforcement, licensing, due diligence and trade secret protec-
tion. Her experience includes drafting and prosecuting patents
with an emphasis in life sciences, chemistry and biotechnology,
including asexually reproduced plants, genetically engineered
organisms, microbiology, molecular biology, and agricultural
products. VanHeyningen has experience drafting patentability,
freedom-to-operate, patent non-infringement and patent invalid-
ity opinions. She also has experience negotiating and drafting
license agreements. Her clients include University technology
transfer entities, research institutions, small start-up, and large
privately held biotechnology companies.

9:45-10:00 am
Break

10:00-10:50 am
Trademarking Intellctual Property

John D. Rodriguez, JD
U.S. Patent and Trademark Office, Alexandria, VA 22314

This presentation will provide information on how businesses
should proceed in successfully identifying, selecting and main-
taining a trademark for their goods and services. Among the topics
that will be covered include: tips to keep in mind when select-
ing a trademark for your goods or services, types of trademark
protection in the United States, the process of applying for a
trademark registration at the United States Patent and Trademark
Office with specific focus on trademark applications for seeds
and plants,how to seek trademark protection internationally,and,
finally, how to properly maintain your trademark registration
(including tips on how your mark can avoid becoming a victim
of “genericide”). In summary, participants should gain a better
understanding of how to take advantage of the U.S. trademark
system in order to identify and distinguish their products in the
marketplace.

About the presenter:

John Rodriguez is an Attorney-Advisor with the Office of
External Affairs at the United States Patent and Trademark
Office (USPTO). He focuses on trademarks and geographi-
cal indications matters across a variety of regions, but has a
special emphasis on Central America and South America.
Rodriguez has served as a member of the U.S. delegation team

on several free trade agreement negotiations as well as on
discussions regarding FTA implementation and compliance. In
addition, he has represented the United States to the Standing
Committee on the Law of Trademarks, Industrial Designs and
Geographical Indications at the World Intellectual Property
Organization in Geneva, Switzerland. Rodriguez has also
taken part in numerous country reviews of intellectual property
legislation as part of the WTO Accession process. He has been
a frequent lecturer at the USPTO’s Global Intellectual Property
Academy (GIPA) where foreign intellectual property officials
are trained and at the USPTO’s outreach events to small and me-
dium size enterprises known as Intellectual Property Awareness
Campaign (IPAC) where he has addressed trademark protection
in the United States and trademark protection internationally.

Rodriguez began his tenure at the USPTO as a Trademark Ex-
amining Attorney where he examined trademark applications
submitted for registration in compliance with the Lanham Act,
the Trademark Rules of Procedure, and the Trademark Manual
of Examining Procedure. He also prepared ex parte appeal briefs
for consideration by the Trademark Trial and Appeal Board.

Education: Rhodes College—Bachelor of Arts in International
Relations, 1996; Cumberland School of Law—Juris Doctor-
ate, 1999,

10:50-11:40

Licensing Agreements and Commercialization
Strategies

Joel E. Cape, JD
Frilot, LLC, New Orleans, LA 70163

The intellectual property license must address fundamental issues
that account for risks and ensure the IP is preserved. Beyond
addressing the basics, the IP license plays an important role in
an effective commercialization strategy. Leveraging IP through
licensing requires identifying goals and a critical analysis of the
business environment. The expectations of the business side
mustbe balanced against legal rights and risks. Finally, licensing
and commercialization of IP in plant materials involves unique
considerations inherent in its place in agriculture.

About the presenter:

Joel Cape is a member of the New Orleans law firm Frilot LLC.
He has a broad practice ranging from litigation representation to
transactional counseling in local, state, and national forums. He
has a particular focus on agriculture and agribusiness where he
represents clients in complex commercial litigation, agricultural
products liability, intellectual property protection, farmland leas-
ing, agricultural production, and agricultural contracts. Joel also
counsels clients on product labeling and marketing, regulatory
compliance, and various farm programs.

Since beginning his practice, Joel has concentrated on the agri-
cultural sector and many of his clients are agricultural produc-
ers and agribusinesses. This focus is the result of his genuine

HortScience 45(8) (SuppLEMENT) —2010 ASHS ANNuAL CONFERENCE— AUGUST 2-5, 2010 S3



Symposium—Current Issues and Applications for Intellectual Property Property of Horticultural Plant Cultivars

experience in agriculture - from working on his family’s farm,
to participating in 4-H and FFA, to his college and law school
education. Joel earned his undergraduate degree in agricultural
economics from Oklahoma State University, and a Master of
Laws degree in Agricultural Law from the University of Ar-
kansas School of Law. He is also a member of the American
Agricultural Law Association.

11:40 am-1:00 pm
Lunch

1:00-1:50 pm

Current Issues in the International Licensing
of Plant Varieties

Patrick H. Ballew, JD
Patrick H Ballew, Inc., P.S., Ballew Law; Yakima, WA
98902

This presentation will primarily discuss the development and
implementation of the Pier-To-Pier™ licensing system as a solu-
tion to many problems that arise in the international licensing
and trade of plant varieties and commercial fruit.

About the presenter:

Patrick H. Ballew, of Ballew Law in Yakima, Washington, has
over 20 years of experience in the international registration,
licensing, and litigation of plant varieties, and in the administra-
tion of internationally traded commercial fruit varieties.

1:50-2:40 pm

Positive Impacts of Intellectual Property on Public
Breeding Program Support

John R. Clark
Department of Horticulture, University of Arkansas,
Fayetteville, AR 72701

Public plant breeding programs have been the basis for crop
advancement for most crops in the United States and world.
Although private breeding efforts have replaced public programs
for many major row crops along with numerous vegetable species,
public programs continue to be important for many fruit crops
as well as more minor vegetables and various other species. Fi-
nancial support for public breeding programs has been subject to
severe pressures in recent years. Where substantial local industry
support for a program has not been present, alternative avenues
of generating revenue have been closely examined. Or, if no lo-
cal industry revenue has been forthcoming, the termination of
the public effort has often resulted. Intellectual property offers
one avenue to generate revenue. The most common source has
been in cultivar royalties, paid by companies that propagate the
crop species. Royalties are then used, at least to some degree,
to fund breeding program activities. Other avenues of potential

value are testing of breeding selections from a program. This
type of agreement usually involves payment for testing rights
of released cultivars or unreleased selections in a specific terri-
tory, and can also include exclusive commercialization rights.
Subsequentroyalty income from commercialization of selections
(and possibly from genotypes that are notreleased formally from
the program or otherwise discarded) usually follows. Breeding
agreements involve a more developed arrangement, where a
private entity uses genetic products such as gametes or seeds
from the public program, and a fee is paid to access the mate-
rial. The resulting seedlings are usually evaluated at the site of
commercial production of the private entity. This arrangement
allows the full genotype x environment interaction to take place,
potentially maximizing the genetic potential of the breeding
material. Subsequent commercial products then generate royal-
ties. These approaches, along with other innovative ideas, allow
intellectual property rights to be a major asset in program sup-
port and in continuation of breeding efforts. Examples of these
agreements and further success stories of intellectual property
support will be discussed.

About the presenter:

John R. Clark is a professor of horticulture at the University of
Arkansas. His research responsibilities are his primary appoint-
ment, where he directs the University’s Division of Agriculture
fruit breeding program and manages the intellectual property
rights of the program’s developments. Crops he works with in-
clude blackberries, table grapes, muscadine grapes, blueberries,
and peaches/nectarines. Clark also teaches plant breeding and
fruit production and advises graduate and undergraduate stu-
dents. In the past decade he has emphasized intellectual property
rights as a key source of program support for the University’s
fruit breeding program, including a blend of agreements such
as licensing, selection testing, and breeding with a range of
nurseries and fruit companies in the U.S. and across the world.

2:40-2:55 pm
Break

2:55-3:45 pm

IP Licensing at Public Institutions:
Meeting Stakeholder Expectations?

John C. Beuttenmuller
Florida Foundation Seed Producers, Florida Agricultural
Experiment Station, Gainesville, FL 32611

In a climate of budget shortfalls at both the state and federal
levels, land grant Universityersities are scrambling to find ways
to support their plant breeding programs. Given the long-term
nature of these programs, it’s often hard to show legislators
and stakeholders an immediate return on investments which
are made in public plant breeding programs. Many agricultural
industries in the United States, however, understand that con-
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Symposium— Current Issues and Applications for Intellectual Property Property of Horticultural Plant Cultivars

tinued plant breeding is vital to their long-term survivability
and success.

The Bayh-Dole Act, enacted by the U.S. Congress in 1980, al-
lowed Universityersities to own and control intellectual property
created through federally funded research. Since the inception of
this Act, there has been an extraordinary shift in how land-grant
Universityersities make new plant varieties available to industry.
Many new plant varieties are now protected domestically under
U.S. utility patents, plant patents, or plant variety protection
certificates (PVPs). Royalties generated through the licensing of
plant varieties released from land grant Universityersities have
been vital to the recent success of many public plant breeding
programs. Furthermore, as public funding for plant breeding
programs dwindles, the survivability of these long-term research
programs has often times become dependent on programroyalties.

Nonetheless, however, the process of licensing protected plant
varieties released from land grant Universityersities has been
the origin of much debate. How does the patenting and licensing
of plant varieties released from land grant Universityersities fit
in with the proverbial “land grant mission”? How are breeding
programs at land grant Universityersities meeting the increasing
needs, demands, and expectations of the agricultural industries
in their own states? Are stakeholder expectations best met via
exclusive licenses, non-exclusive licenses, or public release?

About the presenter:

John C. Beuttenmuller is the Germplasm Manger for the Florida
Agricultural Experiment Station (FAES) and the Intellectual
Property and Licensing Director for Florida Foundation Seed
Producers, Inc. (FFSP), a non-profit corporation and direct sup-
portorganization of the University of Florida. Johnis responsible
for the marketing and licensing of all germplasm discovered
and developed in the FAES. John facilitates invention and
technology transfer to the agriculture industry and manages all
forms of intellectual property protection relating to new plant
varieties. In his role with FFSP, John negotiates and manages
license agreements for 45 different crops which are licensed in
territories worldwide.

3:45-4:35 pm
Evolution and Future of Global Agricultural IP
David Brazelton
Fall Creek Farm & Nursery, Inc., Lowell, OR 97452

Amelie Aust, LL.M.
Fall Creek Farm & Nursery, Inc., Lowell, OR 97452

The last decade has seen immense changes in the role of
intellectual property for all levels in the produce industry,

from breeders to nurseries, growers and packers, marketers, a
nd retailers. This has brought about critical shifts not only in
core business models, but also in the movement and valua-
tion of produce worldwide. Although different produce types
experience similar patterns of boom, bust, and maturation,
many are at different stages in their intellectual property evo-
lution, and there are lessons to be learned across crops and
geographies that can serve as precursors for the others. This
presentation will provide a global perspective on these shifts a
nd changes, as well as a view into what is to come and
how to best position and prepare if these patterns and move-
ments persist.

About the presenters:

David Brazelton, President and founder of Fall Creek Farm
& Nursery, the world’s largest blueberry nursery, has worked
in the blueberry industry for over 30 years. Mr. Brazelton has
consulted with blueberry companies and growers throughout
the world in all aspects of blueberry variety, horticulture, and
go-to-market planning. He has more than 15 years of experience
in the licensing and commercialization of proprietary blueberry
varieties both in the U.S. and countries abroad spanning f
ive continents. He has served the blueberry industry in vari-
ous capacities as President of the Oregon Blueberry Growers
Association, Chairman of the Oregon Blueberry Commission,
Western States Representative for the USHBC, and is currently
Chairman of the USHBC Research Committee.

Amelie Aust is the New Business Manager at Fall Creek Farm
& Nursery, the world’s largest blueberry nursery. There she
oversees the R&D breeding programs, Intellectual Property,
Product Development, and Marketing. She received a Masters
of Law in Intellectual Property at the Max Planck Institute in
Munich, Germany, and focused her thesis studies on Trademark
Law in the grocery produce section. Mrs. Aust returned to Fall
Creek, her family’s business, in Oregon in 2008.

4:35-4:45 pm
Break

4:45-6:00 pm
Panel Questions and Discussion

Moderator: Amelie Aust, LL.M.; Fall Creek Farm & Nursery,
Inc., Lowell, OR 97452

The symposium concludes with an open panel question and
discussion session with all of our speakers participating.
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Monday, August 2,2010 Colloquium: Applications of Next-Generation Sequencing to Horticultural Crops

Monday, August 2, 2010 Desert Salon 7
Applications of Next-Generation
Sequencing to Horticultural Crops

8:00 am—6:00 pm

Sponsor: Plant Biotechnology

Moderator: Nahla V. Bassil
USDA-ARS, Corvallis, OR; bassiln@hort.oregonstate.
edu

In this workshop, we plan to offer an overview of next-generation
sequencing technologies and their applications in horticultural
crops. Speakers selected for the colloquium will cover three
main applications: Genome annotation; gene discovery and
transcriptomics; and high throughput fingerprinting.

2:00-2:15 pm

Applications of Next-Generation Sequencing
to Horticultural Crops

Nahla Bassil*
USDA-ARS-NCGR, Corvallis, OR; bassiln@hort.
oregonstate.edu

New DNA sequencing instruments referred to as “next genera-
tion” or “massively parallel” sequencing platforms are becom-
ing widely available and transforming genomic discovery in
plants. They deliver an enormous amount of sequence data that
require specialized and devoted computer infrastructure and
bioinformatics. These technologies will impact many of the
current uses of molecular tools in plant evolution, phylogenetics,
gene discovery, fingerprinting, linkage mapping, and marker-
assisted selection, among others. Use of these next-generation
sequencing technologies has begun in vegetable and fruit crops.

2:15-2:35 pm

Utilization of Next-Generation Sequencing
for Analyzing Transgenic Insertions in Plum:
A Risk Assessment Study

Ann Callahan*
USDA-ARS, Kearneysville, WV; Ann.Callahan@ars.
usda.gov

Chris Dardick
USDA-ARS, Kearneysville, WV; chris.dardick@ars.
usda.gov

Ralph Scorza
USDA-ARS, Kearneysville, WV; ralph.scorza@ars.usda.
gov

When utilizing transgenic plants it is useful to know how many
copies of the genes were inserted and the locations of these
insertions in the genome. This information can provide impor-

Desert Salon 7

tant insights for the interpretation of transgene expression and
the resulting phenotype. Traditionally, these questions were
answered with DNA blot analyses for the copy number, and
progeny analyses for both the copy number and for physical
mapping. Other techniques have been used such as inverted PCR
and sequencing of specific fragments of DNA. Next-Generation
sequencing presents a powerful tool for transgene insertion
analysis. Transgene characterization of ‘HoneySweet’ plum
(Prunus domestica) had been previously obtained from DNAblot
analyses, PCR approaches, small and large fragment sequencing
and progeny segregation ratios. We are using ‘HoneySweet’ to
compare Next-Generation sequencing with traditional analytical
methods already used for the detection of transgene copy number
and insertion location in ‘HoneySweet’. We are also incorporat-
ing Next-Generation sequencing for marker development and
gene identification for use with traditional breeding, genetic
engineering and for accelerated ‘FasTrack’ breeding, a method
that utilizes transgenic early flowering plums for reducing the
generation time.

2:35-2:55 pm

Tissue and Developmental Transcriptome
Differences in Strawberry Revealed
with Next-Generation Sequencing

Kevin Folta*
University of Florida, Gainesville, FL; kfolta@ifas.ufl .edu

Srikar Chamala
University of Florida, Gainesville, FL; schamala@ufl.
edu

Brad Barbazuk
University of Florida, Gainesville, FL; bbarbazuk@ufl .edu

Asha Brunings
University of Florida, Gainesville, FL; abrunings@ufl.
edu

Maureen A. Clancy
University of Florida, Gainesville, FL; mclancy @ufl .edu

Hernan Rosli
Instituto de Investigationes Biologicas, Chascomtis;
hgrosli@netverk.com.ar

Marina Pombo
Instituto de Investigationes Biologicas; mpombo@intech.
gov.ar

Marcos Civello
civello@intech.gov.ar

Transcriptome assessment using next-generation sequence plat-
forms permits large-scale qualitative and quantitative measures
of gene expression in various tissues or following specific treat-
ments. Activities in our laboratories have surveyed strawberry
(Fragaria xananassa) transcripts across wide treatments and
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Monday, August 2,2010 Colloquium: Applications of Next-Generation Sequencing to Horticultural Crops

conditions, tissues and developmental timelines. The results
not only provide an accounting of strawberry transcripts, they
also uncover instances of tissue-specific expression. Transcripts
specific to developing fruit have been identified and include a
suite of transcripts with known roles in flavor and firmness. A
large set of hypothetical proteins has been uncovered and are
being functionally evaluated in transgenic systems. Unintendend
consequences of the study have identified transcripts expressed
at high levels in all tissues, making them useful reference genes
for expression analyses. Potential pests and pathogens were
also revealed from next generation sequencing. This study uses
massive transcriptome sequencing as a stepping-off point to in
planta functional evaluation and high resolution studies of gene
expression regarding traits of horticultural interest.

2:55-3:15 pm

Transcriptome Analysis of Cucumber Fruit
Development Using Next-Generation Sequencing
Technologies

Rebecca Grumet*
Michigan State University, East Lansing, MI; grumet@
msu.edu

Cucumber (Cucumis sativus L.) fruitundergo a typical sigmoidal
pattern of growth during early stages of development. The first
few days (0—4 dpp) are dominated by cell division, followed by a
period of rapid expansion (4—12 dpp) that slows as near full size
isreached at 12—16 dpp. Massively parallel 454 pyrosequencing
analysis was used to study changes in gene expression during
these early stages of cucumber fruit growth. Expression libraries
were prepared from fruits at 0, 4, 8, 12, and 16 dpp, yielding
approximately 1.1 million expressed sequence tag (EST) reads.
Contig assembly resulted in ca. 28,000 contigs representing 82%
of the total reads with an average contig length of 834 base pairs
(bp) and mean number of 67 reads/contig. Putative Arabidop-
sis homologs could be assigned for 85.6% of the contigs with
greater than 10 ESTs/contig; another 4% to 5% had homologs
in other species. Approximately 7% of the contigs did not
have homologs, including many highly expressed genes (>100
ESTs/contig), suggesting genes possibly unique to cucumber or
cucurbits. For contigs with Arabidopsis homologs, the overall
distribution of putative gene function resembled the Arabidopsis
genome. However, at individual time points there was differential
representation of the most highly expressed functional groups.
Gene expression levels were compared to the base timepoint
of 0 dpp to identify changes unique to the different timepoints.
The 4 dpp timepoint showed high expression of cell division and
protein synthesis associated genes including cyclins, histones,
and ribosome-related genes, all of which decreased at later time
points. The 8 dpp timepoint showed high level expression of
many growth related transcripts such as aquaporins, phloem
associated protiens, and cell structure related genes. The 12 and
16 dpp fruit showed elevated expression of many abiotic and
biotic stress related genes. Principle component analysis showed
that the timepoints fell into three groups based on patterns of

Desert Salon 7

gene expression, 0 and 4 dpp; 8 dpp; and 12 and 16 dpp. These
groupings also reflect the different stages of growth: cell divi-
sion, exponential expansion, and post-expansion, respectively.

3:15-3:35 pm

Application of High Throughput Sequencing
in Map-based Cloning of an Eastern Filbert Blight
Resistance Gene in Hazelnut

Vidyasagar Sathuvalli*
Oregon State University, Corvallis, OR; vidyasas@hort.
oregonstate.edu

Shawn Mehlenbacher
Oregon State University, Corvallis, OR; mehlenbs@hort.
oregonstate.edu

Eastern filbert blight (EFB), caused by the pyrenomycete Aniso-
gramma anomala (Peck) E. Miiller, is a devastating disease of
European hazelnut (Corylus avellana L.) in the Pacific North-
west where it is a serious threat to the industry’s existence. A
dominant allele at a single locus from the obsolete pollenizer
‘Gasaway’ confers complete resistance, for which several linked
random amplified polymorphic DNA (RAPD) markers have
been identified. Seedlings in a mapping population were scored
for RAPD markers UBC1 52800 and UBC268580, which flank the
resistance locus, and recombinants used for fine-mapping. Our
map-based cloning efforts use a BAC library for ‘Jefferson’,
which is heterozygous for resistance from ‘Gasaway’. Ampli-
fication with primers designed from RAPD marker and BAC
end sequences identified 56 BACs in the EFB resistance region
which were then sequenced using an [llumina IIG genome ana-
lyzer. Multiplexing with barcoded adapters reduced the cost,and
paired-end reads facilitated de novo sequence assembly. With
the help of high-information content fingerprinting (HICF), the
BACs were aligned and a 275 kb contig was constructed. New
primers designed from BAC sequences were used to amplify
DNA of the resistant parent, susceptible parent and ‘Jefferson’.
The resulting PCR products were sequenced and compared,
and single-nucleotide polymorphisms (SNPs) were identified.
Sequence differences were used to assign the ‘Jefferson’ contigs
to the resistant or susceptible parent. High-resolution melting
(HRM) analysis and newly-developed SNP markers are being
used for fine-mapping of the region.

3:35-3:55 pm

SNP Mining in Blueberry Using Illumina GAII
Sequencing
Nahla Bassil*

USDA-ARS-NCGR, Corvallis, OR; bassiln@hort.
oregonstate.edu

Barbara Gilmore
USDA-ARS-NCGR, Corvallis, OR; barb.gilmore @ars.
usda.gov
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Todd Mockler
Oregon State University, Corvallis, OR; tmockler@cgrb.
oregonstate.edu

James Olmstead
University of Florida, Gainesville, FL; jwolmstead @ufl.
edu

Allan Brown
NC State University, Kannapolis, NC; allan_brown@
ncsu.edu

Lisa J. Rowland
USDA ARS, Beltsville, MD; jeannine.rowland@ars.
usda.gov

Genomic tools in blueberry are scarce despite the increased
demand for and consumption of these fruits. The overall aim
of arecently funded Specialty Crop Research Initiative project,
“Generating Genomic Tools for Blueberry Improvement,” is
to develop genomic tools for molecular breeding in blueberry.
Specific objectives include the development of molecular
markers for use in genetic diversity studies and construction
of genetic linkage maps in diploid and tetraploid blueberries.
Single nucleotide polymorphism (SNP) markers are the most
prevalent genetic markers and well-adapted to high throughput
variant detection. The advent of next-generation sequencing has
dramatically increased the speed while decreasing the cost of
DNA sequencing, thus enabling efficient variant discovery in
plants with modest genomic resources. The Illumina Genome
Analyzer I was used to identify SNPs in four diploid and five
tetraploid blueberry lines that included parents of the mapping
populations. We generated ~20 Gbp (~33x coverage of the haploid
genome) of genomic DNA sequence data from four diploid and
five tetraploid blueberry lines. These data were co-assembled
into a draft reference genome assembly and the input reads
were aligned to this reference to identify putative SNP markers.
We plan to use these markers to identify quantitative trait loci
associated with cold hardiness, chilling requirement, and fruit
quality traits in highbush blueberry (Vaccinium corymbosum).

3:55-4:15 pm

Quantitative Differential Gene Expression with NGS
to Uncover Regulators of Short-day Induced Growth
Cessation in Peach

Douglas Bielenberg*

Clemson University, Clemson, SC; dbielen@clemson.edu

F.A. Feltus
Clemson University, Clemson, SC; ffeltus@clemson.edu

S. Jimenez
Clemson University, Clemson, SC; sjimenez@clemson.edu

C.E. Wells
Clemson University, Clemson, SC; cewells@clemson.
edu

Desert Salon 7

G.L Reighard
Clemson University, Clemson, SC; grghrd@clemson.edu

Measuring differential gene expression in non-model species
requires methodologies that do not depend on extensive a
priori knowledge of the genome or transcriptome. Subtractive
methods and custom arrays have been valuable tools for gene
differential expression and gene discovery in non-model crops,
nonetheless these methods can be time-consuming and insensi-
tive and the genomic tools they generate are only informative
for the individual experiment. Next generation sequencing
(NGS) offers many improvements for global expression pro-
filing and discovery of differentially expressed genes in non-
model species. Rapid advances in NGS technology (reduced
cost and dramatically increased read numbers), now allow for
direct sequencing and efficient global quantitative expression
profiling with a depth that permits detection of relatively rare
transcripts. Direct sequencing and transcript count data can be
compared not just between samples from one experiment, but
also among samples from different experiments. Extracting
transcript counts from NGS data sets does require some a priori
knowledge of the transcriptome, an investment in bioinformatic
infrastructure/support and the adoption of statistical models ap-
propriate for evaluating expression changes between large data
sets. We recently performed a NGS differential gene expression
experiment using the peach evergrowing mutant (which does not
cease terminal growth under short days) and a sibling wild-type
genotype. Terminal regions of wild-type and evergrowing peach
were sampled at 0, 1, and 2 weeks following the transition to
short days. During this time, elongation growth of the wild-
type was reduced and the mutant was unaffected. Pooled RNA
samples from each genotype and time combination (six total)
were extracted,quality checked and quantified. Each sample was
spiked with mRNA standards to assess the effect of transcript
length and concentration on sequence recovery. Samples were
submitted to the ISU DNA Facility for cDNA library synthesis
and 75 cycle sequencing by Illumina™ GAII technology. Here
we present our suggestions for using NGS for differential gene
expression experiments gained from our experiences in peach.
We will also compare the differential gene discovery success
to our previous experience with the subtractive suppressive
hybridization in a similar experiment.

4:15-4:45 pm

Next-Gen Sequencing of the Sweet Orange Genome:
Challenges and Outcomes

Fred Gmitter*
Citrus Res & Ed Center, Lake Alfred, FL; fgg@crec.ifas.
ufl.edu

The International Citrus Genome Consortium (ICGC) has orga-
nized a collaborative effort, currently underway, to sequence the
genome of a haploid line derived from ‘Clementine’ mandarin,
using primarily Sanger technology. In parallel to and as an ad-
ditional contribution to the ICGC efforts, the genome of hetero-
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zygous sweet orange (2n=2x=18; ~380Mb), the most economi-
cally important citrus cultivar group represented by the ‘Ridge
Pineapple’ genome, is being sequenced jointly by Roche/454
and the University of Florida-ICBR Genome Sequencing Center
using 454 technology. Currently,a combination of whole genome
shotgun sequencing (WGS) and paired end sequencing of several
large insert libraries using FLX and Titanium platforms, has
produced nearly 30X sequence coverage; another 1.2X WGS
Sanger coverage produced from ‘Ridge Pineapple’ previously
by USDOE-Joint Genome Institute was also included in the
cumulative reads. Several rounds of assembly followed using
the Newbler assembly platform, finally resulting in an assembly
thatis amenable to gene modeling and prediction, to be followed
by annotation. The current status of the project in July 2010,
including progress in assembly, gene prediction and annotation,
will be presented. Additionally, the underlying motivation for
the Florida citrus industry’s decision to partially support both
of these genome sequencing projects will be discussed, as that
will highlight the first priority applications of the information
to benefit citrus growers in their battle against serious diseases
which threaten their continued existence.

4:45-5:15 pm

Next-Generation Sequencing of the Tomato
Transcriptome: A Resource for SNP Discovery,
High Throughput Genotyping, and Translational
Research

David Francis*
Ohio State University, Wooster, OH; francis.77@osu.edu

Allen Van Deynze
Seed Biotechnology Center, University of California;
avandeynze@ucdavis.edu

John Hamilton
Michigan State University; hamilton@plantbiology.msu.
edu

Matthew Robbins
Ohio State University, Wooster, WI; robbins.184@osu.
edu

Sung-Chur Sim
The Ohio State University; sim.16@osu.edu

Walter De Jong
Cornell University; wsd2@cornell.edu

David Douches
Michigan State University, East Lansing, MI,
douchesd@msu.edu
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Robin Buell
Michigan State University; buell@msu.edu

Bioinformatic and computational comparison of sequences
within and across species has empowered basic and applied
research. The identification of Conserved Ortholog Set (COS)
genes, the ability to predict intron sequences based on reference
genomes, and databases organized around metabolic pathways
have further facilitated comparative analysis. Next generation
sequencing is now providing much more extensive sequence data
and genomic resources that extend horizontally to encompass
variation within and between species. To assess the genetic
diversity within tomato germplasm, we constructed normalized
cDNA libraries from six inbred tomato varieties using root,
leaf, flowers, fruit and callus tissue. Using [llumina GAII “next
generation” sequencing technology, we generated >2.5 Gb of
total sequence for each tomato cultivar, respectively. The 60
bp reads, single and paired end, were assembled using Velvet
to generate 32.5 Mb of transcriptome sequence from tomato.
These new sequences give us tools for further analysis of the
Solanaceae genome landscape, including identification of gene
duplications between species, a compendium of tomato Single
Nucleotide Polymorphisms (SNPs), a description of haplotype
blocks across domesticated lineages, and the proportion of the
genome under purifying/diversifying selection. These data
provide resources to facilitate applied objectives while also
providing a description of the effect of human selection on
genomes of horticultural crops.

5:15-5:45 pm

From Sequence to Genomics Assisted Breeding —
the Role of Bioinformatics

Doreen Main*
Washington State University, Pullman, WA; dorrie@
wsu.edu

Bioinformatics is the application of information technology
to the processing, analysis, storage, visualization and dissemi-
nation of DNA data. For large scale data generated by next
generation sequencing bioinformatics is integral to its utility.
Processing and analysis algorithms are used to identify high
quality sequences, assemble them into longer EST or genome
contigs, identify SNPs and other polymorphisms, map them to
genomes, and do comparative analysis. Access to centralized
databases with online tools enables basic, translational and
applied researchers to submit, search and analyze integrated
genomic, genetic and breeding information.
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Tuesday, August 3, 2010 Desert Salon 4-6
Local, National, and Global:
The Impacts of Local Foods?

8:00 am-12:00 pm
Sponsor: Local Food Systems Working Group

Moderator: Curt Rom, Professor
University of Arkansas, Fayetteville, AR; crom@uark.edu

The objectives of this colloquium are: 1. To describe local food
systems and programs being used to promote local foods. 2. To
discuss the impacts local food production can have in local and
rural economies and the value of local foods, both financially
and socially, to people and communities 3. To discuss the
sustainability of local foods and address issues of economic,
environmental and social impacts of local foods. 4. To identify
knowledge gaps and key questions related to local foods to be
studied and resolved 5. To stimulate discussion that leads to
action by ASHS members in the area of local/regional food
production, marketing, and assessments.

Local foods have been increasing in interest both among consum-
ers and among retail marketing organizations. The importance of
local foods to local economies and consumers has been topics of
popular press and media. However, the vast majority of the food
supply inthe U.S.comes from industrial production centers. The
development of local/regional food production is an opportunity
as well as a challenge for small and medium scale specialty crop
producers and is a chance to expand the agricultural production
and consumption of specialty crops.In order for ASHS members
to be able to address the challenges and opportunities through
research, education, and outreach, members must be informed
of the advantages and disadvantages or local foods.

8:00-8:10 am

Local, National, Global: Introduction to Local Food
Systems Colloquium

Curt R. Rom*
University of Arkansas, Fayetteville, AR; crom@uark.edu

Inthe 20" century, food production inthe U.S. migrated away from
farms surrounding communities supporting a local food system
to industrial production centers often distant from consumers.
The efficiencies of both scale and environmental conditions in
the production centers provided inexpensive food year-around
to American consumers. The food, however, had to travel sig-
nificant distances from the farm field to the consumer table with
a significant supply chain to support the storage, transport, and
sale of the mass-produced food products. With recent concerns
about food miles, rising costs of petroleum-based fuels used
in transport, consumer environmental and health concerns and
perceptions, increasing interest in product quality and freshness,
as well as interest in local economies, there has been increased
consumer interest in more locally or regionally produced foods.
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This interest has stimulated a significant number of farmers’
markets as well as programs by retail food chains acquiring,
marketing and selling local foods. With the increased interest
in locally produced foods come both opportunities as well as
challenges including availability of farms, farmers and products,
appropriate scale-neutral or small scale technologies needed for
locally produced foods, new supply chain systems to handle
multiple small and medium scale producers, etc. Further, ques-
tions of sustainability of food production in smaller scale and
non-optimum environments become apparent. With the perceived
increased interest and need for more local foods there is a need
to have programs to initiate and sustain the food production
system. This colloquium is developed to explore issues of local
food systems addressing the opportunities and challenges so that
appropriate science may be initiated, technologies developed and
educational and outreach programs developed and implemented
to support local food systems.

8:10-8:50 am

Government Support for Development of Local
Foods: Programs and Policies

Ann Wright*
U.S. Department of Agriculture, Washington, DC;
Ann.W.Wright@usda.gov

8:50-9:30 am

First Principles: Envisioning the Place of Local and
Regional Foods in the U.S. Food System through the
Lenses of Health and Sustainability

Christian Peters*
Tufts University, Boston, MA; christian.peters @tufts.edu

Inrecent years, public interest in food and agriculture has grown
in tandem with fascination about locally produced foods. Will-
ingness to promote local and regional food production can now
be found in the U.S. Department of Agriculture, suggesting that
the movement has entered the mainstream. Given the degree of
public excitement and potential public investment, it is time to
ask where local and regional foods fit within the predominantly
national, and increasingly international, U.S. food system. This
talk will address this question in two parts. Part one will examine
the capacity of local and regional agricultural resources to meet
food demands. Using research on the land requirements of the
human diet and potential local foodsheds of New York State
as a foundation, the capacity for producing food locally and
regionally will be placed in the context of total national food
needs. The available evidence provides a compelling argument
that although not all food can be local, substantial capacity to
produce food does exist close to most urban centers in the United
States. How much of this local capacity should be directed at
meeting local needs remains an open question. There is no single
vision for the proper place of local and regional food within the
American food system. Thus, part two of the talk will make the
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case that the role of local and regional food should be shaped by
the larger goals of health and sustainability. Humanity faces the
challenge of continuing to feed a growing world population while
also providing more balanced diets, adapting to climate change,
mitigating greenhouse gas emissions, protecting environmental
quality, reducing dependence on non-renewable resources, and
supporting rural communities. Meeting this challenge will be
a daunting task, and success is not guaranteed. Therefore, the
roles of all food systems (local, regional, national, and interna-
tional) should be evaluated based on their potential to address
these problems.

9:30-10:10 am

The Disappearance of the Middle Size Farm:
Models to Respond to Growing Markets for High
Quality, Differentiated Food Products

Steve Stevenson*
University of Wisconsin, Madison, WI; gwsteven@wisc.
edu

Very small and very large farms and ranches have increased
in numbers, farms-of-the-middle have been “disappearing”.
Caught in the middle as the American food system divides into
global marketing of agricultural commodities, on the one side,
and direct marketing of food to local consumers, on the other,
many traditional family farms across the country are increas-
ingly at risk. Mid-sized “farming occupation” farms have been
challenged as they are often too small individually to compete
successfully in international agricultural commodity markets
and not positioned well to directly market food to local con-
sumers. A significant part of the peril is the result of increasing
concentration in the processing and retail sectors of the system
which creates power imbalances in market relationships. Such
imbalances enable strategic behavior in traditional agrifood sup-
ply chains that often seriously disadvantage the least powerful
participants, notably farmers and other food enterprises in the
middle like regionally-based food processors, distributors, and
retailers. Restoring balance to these agrifood economic relation-
ships will require changes in both private sector business models
and public policy. Shifts are occurring in the food system and in
the larger social economy that can provide significant opportuni-
ties to develop farming and food systems in which a re-formed
agriculture-of-the-middle can prosper. Following Europe’s lead
and emphasizing issues of social justice and environmental
responsibility, a growing “fair trade” movement has developed
in the U.S. Progressive leaders in some sizeable food corpora-
tions are recognizing the confluence of their interests with the
maintenance and regeneration of an agriculture-of-the-middle.
Farms-of-the-middle have both the capacity and the flexibility
to partner with each other and with other supply chain parties
to respond to these expanding markets for significant volumes
of high-quality, differentiated food products.
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10:10-10:50 am

Agile Agriculture — Connecting Small Farms
with Large Markets and Providing Benefits for
Agricultural Producers, Food Distributors and
Retailers, and Consumers

Mike Faupel*
University of Arkansas, Fayetteville, AR; mfaupel @
walton.uark.edu

The goal of Agile Agriculture is to facilitate the availability
of a safe, consistent and reliable supply of relevant products
for purchase in the marketplace by large-scale buyers. Unmet
market demand for locally produced agricultural products has
created opportunities for small/mid scale producers to choose
marketing strategies that best fit their individual operations;
strategies range from direct marketing (i.e., farmers’ markets
and CSAs), specialty wholesale and can also include large scale
wholesale under some conditions. The University of Arkansas
Applied Sustainability Center has taken several approaches to
facilitate entry of small/mid scale producers into large markets
with the foundations of promoting sustainable agricultural
production systems, ensuring profitability to producers and
distributors, providing social benefits of local food systems
and delivering healthy products to consumers. Potential ben-
efits to producers of this type of market opportunity include
increased profitability when certain requirements are met, and
allowance of focus on operational efficiencies. Benefits to food
distributors and retailers can include meeting consumer desires
for local and regional products, reducing transportation costs
and greenhouse gas emissions, providing fresher products to
consumers and reducing food waste, and development of busi-
ness opportunities due to robust local economies. Consumers
can also benefit from these type of systems, as confidence is
increased by forming connections with agricultural supply
chains, local economies are enhanced and availability of fresh,
healthy affordable products is increased.

10:50-11:30 am

Developing and Promoting Sustainable, Local Food
Initiatives

Nancy G. Creamer*
North Carolina State University, Raleigh, NC; nancy_
creamer@ncsu.edu

The Center for Environmental Farming Systems develops and
promotes food and farming systems that protect the environ-
ment, strengthen local communities, and provide economic
opportunities in North Carolina and beyond. Established as a
partnership between NCSU, NC A&T State University, and the
NC Department of Agriculture and Consumer Services, CEFS
was envisioned by and continues to work with state and federal
agencies, and non-governmental organizations, farmers, and
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citizens on sustainable food systems initiatives. A shift towards
a local and sustainable food economy has benefits, including
economic development, farming and food job creation, open
space preservation, decreased use of fossil fuel, increased
consumer access to fresh foods, and improved food security.
Last year, North Carolinians spent >$35 billion on food. If all
NC residents spent 10 %of their food budgets on local foods
($1.05 per day), $3.48 billion dollars would be generated for the
state’s economy annually. Increasing the consumption of fresh,
healthy foods can address both disease incidence and health care
expenditures, particularly in underserved communities where
fresh food is often least accessible. CEFS launched a Farm to
Fork initiative to build NC’s local food economy. More than
1,000 citizens participated, including those working in agricul-
ture, fisheris, community organizing, education, faith, finance,
nutrition, philanthropy, planning, public health and policy,
small business, government, and outreach. The Farm-to-Fork
process involved anadvisory team, six regional meetings, eleven
working-issue teams (WITs), and a statewide summit. Working
issue teams were developed around 11 areas: Formalizing the
Initiative, Farm-to-School, Institutional and Retail Markets,
Public Health and Food Access Disparities, Direct Markets,

Desert Salon 4-6

New and Transitioning Farmer Support, Community Gardens,
Land Use and Local Government Initiatives, Youth and Social
Networking, Consumer Outreach and Marketing, Processing
and other Food Systems Infrastructure. Successes include a
comprehensive, action-oriented statewide guide: From Farm to
Fork: A Guide to Building North Carolina’s Sustainable Local
Food Economy; alistserv with 1000 subscribers & participants;
a directory of food system activities (www.ncfoodnet.com); a
commitment from NC Cooperative Extension to designate a
local food coordinator in every county in the state; legislation
establishing a North Carolina Sustainable Local Food Advisory
Council (and a youth statewide council is under development);
a networking meeting for funders to encourage collaboration
around this initiative; and resources to support a 10% Eat Local
Campaign, with the largest food service company in the world
to participate with all of its NC venues. Lessons learned plus
other innovative programs will be reported.

11:30-12:00 pm

Panel Discussion
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Water Management and Plant
Performance in a Changing Climate

8:00 am-12:00 pm

Sponsor: Water Utilization and Management (WUM)
working group

Moderator: Gladis Zinati
Rutgers University, New Brunswick, NJ; zinati@aesop.
rutgers.edu

Objective: 1.To illustrate the importance of responses of hor-
ticultural crops to changes in climate, 2.To discuss the impact
of water deficit and carbon dioxide on crop performance 3.To
describe irrigation scheduling strategies and use of sensors to
optimize water use and crop growth for a variety of horticultural
crops in a changing climate.

Throughout history, leading agricultural enterprises have dealt
with changes in climate through changes in management deci-
sions. Crop responses in a changing climate reflect the interplay
factors among rising temperatures, changing water resources,
and elevating carbon dioxide concentrations. The colloquium
will examine: 1) key issues on adaptations of plants to water
limited conditions and the profound changes in physiological
processes and crop performance due to climate change, and
2) water management approaches and irrigation scheduling to
optimize horticultural plant performance under water deficit.
Discussions on how to adapt farming to climate change could
be learning lessons to how to make agriculture contribute to
climate change mitigation. In this colloquium water availability
for horticultural crops in a changing climate will be presented
by the keynote speaker Mike O’Neill, National Program Leader
for Water Resources. Implications of elevated atmospheric
carbon dioxide on plant performance and water use efficiency
will be discussed by Stephen Prior. Insights on physiological
and morphological interactions that modulate water exchange
among plant parts will be provided by Bill Bauerle. Responses
of tropical trees to climate uncertainty in South East Asia will be
summarized by Roger Kjelgren. Drought-resistant mechanisms
of turfgrass as affected by availability of water and climate
change will be elaborated by Richard White. The use of plant-
based approaches to deficit irrigation in fruit trees and vines
will be discussed by Ken Shackel. Automation of irrigation
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scheduling using soil water tension will be demonstrated by
Clinton Shock. Discussion of those timely topics will help to
clarify our current understanding of climate change and water
relations and identify future research needs.

8:00-8:05 am

Welcome and Introduction

Gladis Zinati*
Rutgers University, New Brunswick, NJ; zinati@aesop.
rutgers.edu

8:05-8:40 am

Water Availability for Agriculture: Meeting the
Challenge in a Changing Climate
Mike O’Neill*
National Institute of Food and Agriculture, Washington,
DC; moneill@nifa.usda.gov

Agriculture—in its broadest form—is the greatest consump-
tive user of water resources in the United States and around
the world. Over the next two decades, perhaps the greatest
challenge facing agricultural producers will be adapting water
management to an increasingly variable climate. Adaptation will
be extremely difficult, in part, because other demands for water,
e.g., energy, domestic, industrial, municipal —will continue to
increase during this time. Despite considerable improvements
in irrigation technology, product development, and other water
saving approaches, agricultural producers will be expected to
reduce water consumption and improve or protect water qual-
ity of water discharged from agricultural operations. In 2004,
the National Institute of Food and Agriculture embarked on
an effort to address Agricultural Water Security —ensuring
sufficient water of the appropriate quality at the needed time
to meet demands for food, fiber, and other agricultural goods
and services. This effort has identified six broad areas where
agricultural research, education, and extension can impact wa-
ter management to achieve agricultural water security. The six
areas are: Biotechnology, Water Reuse, General Conservation,
Irrigation Efficiency, Water Markets and Trading, and Drought
Preparedness. We present an overview of the six areas and specific
opportunities for agriculture — and specifically horticultural and
specialty crop producers—to adapt to climate change through
improved water management.
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8:40-9:05 am

Implications of Elevated Atmospheric CO, on Plant
Growth and Water Relations

Stephen Prior*
USDA ARS National Soil Dynamics Laboratory, Auburn,
AL; steve.prior@ars.usda.gov

S. Christopher Marble
Auburn University, Auburn, AL; marblsc@auburn.edu

G. Brett Runion
Auburn, AL; brett.runion@ars.usda.gov

H. Allen Torbert
Auburn, AL; allen.torbert@ars.usda.gov

Charles H. Gilliam
Auburn University, Auburn, AL; cgilliam@acesag.
auburn.edu

Empirical records provide incontestable evidence for the global
rise in CO, concentration in the earth’s atmosphere. Plant growth
can be stimulated by elevation of CO,; photosynthesis increases
and economic yield is often enhanced. The application of more
CO, can result in less water use. Competition between crops
and weeds could be altered. Increases in root biomass could also
influence soil carbon storage and trace gas emissions. Having
looked at the available data base, we will offer a series of priority
targets for future research.

9:05-9:30 am

Predicting Transpiration Response to Climate
Change: Insights on Physiological and Morphological
Interactions That Modulate Water Exchange from
Leaves to Canopies

Bill Bauerle*
Colorado State University, Fort Collins, CO; bauerle@
colostate.edu

Leaves are key factors in the global water exchange cycle.
For leaves, stomata is assumed to be the primary control of
transpiration, however, when ascending beyond the single-leaf
scale to that of the crown and canopy, the dominant transpira-
tion control can become the thickness of the boundary layer—
a consequence of environment and canopy structure interac-
tions. Here we separate the morphological and physiological
interactions and assess their contributions to transpiration along the
leaf-to-atmosphere gas exchange continuum. Multi-scale analy-
ses illustrate the quantitative importance of leaf-to-atmosphere
microclimate interactions at interlocking scales of observation.
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9:30-10:05 am

Rearranging the Puzzle Pieces: Tropical Tree
Responses to Climate Uncertainty in Southeast Asia

Roger Kjelgren*
Utah State University, Logan, UT; rkjel@usu.edu

Southeast Asia includes both the wet characterized by brief dry
periods, and monsoonal tropics divided between distinct wet
and dry seasons. Both an uncertain future and the reconstructed
paleo climate point to likelihood of higher temperatures, more
intra-monsoonal drought, and potentially complete monsoonal
failure. Tree species in monsoonal climates typically have deeper
rooting to avoid dry season drought as long as possible, but tend
tobe divided between evergreen species tolerating the 4-6 month
drought, and drought deciduous of many flavors that vary in
terms of timing and duration of defoliation. Drought deciduous
species typically have much higher transpiration and photosyn-
thetic rates than evergreen species that is approximately similar
on a yearly basis. Downscaled IPCC air temperatures using the
A4 scenario suggest that deciduous species will expand area at
the expense of evergreen species, possibly due to greater capac-
ity for transpirational cooling through more open stomata that
would allow more yearly photosynthesis. Dry evergreen species
are more likely to be subjected to higher vapor pressure deficits
and more prolonged stomatal closure, suggesting they may be
less adaptable to climate change.

10:05-10:35 am

Water Relations of Turfgrasses and Implications
for Water Conservation as Climate Change

Richard White*
Texas A&M University, College Station, TX; rh-white@
tamu.edu

Perennial grasses used for turf express a number of drought
resistance mechanisms to maintain a favorable water balance.
These mechanisms are important for drought survival and im-
pact the amount of supplemental irrigation needed to sustain
turfgrass vegetative cover in amenity landscapes. Yet, as cli-
mate change causes increased evaporative demand within some
increasingly adverse environments, management systems that
capitalize on physiological mechanisms of drought resistance
will be required to ensure turfgrass survival and irrigation water
conservation.
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10:35-11:10 am

Plant-based Approaches to Deficit Irrigation
in Trees and Vines

Ken Shackel*
University of California, Davis, CA; kashackel@ucdavis.
edu

Field experiments have been performed on grapevine as well
as a number of woody tree species (almond, prune, pear,
cherry) to determine the relation of plant water potential to a
number of indices of plant physiological activity (leaf conduc-
tance, vegetative growth and fruit growth and composition).
Horticultural benefits of regulated deficit irrigation (RDI)
have been documented in many crops (grapevine, almond,
prune, cherries), but management of irrigation to achieve these
benefits is difficult without a reliable plant-based measure
of stress. Midday stem water potential (SWP) has proven
to be a robust, reliable, and practical measure of stress, and
closely related to physiological responses at the leaf and whole
plant level (stomatal conductance, vegetative growth, and
fruit growth and composition such as soluble solids and fruit
color). Attempts are currently underway to estimate SWP from
remotely and locally sensed parameters such as canopy t
emperature and canopy spectral characteristics.
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11:10-11:40 am

Soil Water Tension, a Powerful Tool for Productivity
and Stewardship

Clinton C. Shock*
Oregon State University, Malheur Experiment Station,
Ontario, OR; clinton.shock@oregonstate.edu

Feng-Xin Wang
China Agricultural University, Haidian, Beijing;
fxinwang @yahoo.com.cn

A fundamental way to schedule irrigation is through the moni-
toring and management of soil water tension (SWT). Soil water
tension is the force necessary for plant roots to extract water from
the soil. With the invention of tensiometers, SWT measurements
have been used to schedule irrigation. There are seven different
types of field instruments used to measure SWT, either directly
or indirectly. Automation of precision irrigation by SWT is a
powerful tool to determine optimal irrigation criteria for plant
performance. Specific SWT criteria for irrigation scheduling
have been developed to optimize the production and quality of
vegetable crops, field crops, trees, shrubs, nursery crops, and for
the management of landscape plants. The known SWT criteria
for irrigation scheduling will be reviewed. By utilizing the ideal
SWT and adjusting irrigation duration and amount, it is pos-
sible to simultaneously achieve production and environmental
stewardship goals.

11:40-11:50 am

Panel Discussion

Gladis Zinati*
Rutgers University, New Brunswick, NJ; zinati@aesop.
rutgers.edu
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Thursday, August S,2010 Desert Salon 4-6
Improvement of Horticultural
Crops for Abiotic Stress Tolerance

Primary Sponsor: Vegetable Breeding (VGBR) Work-
ing Group

Co-Sponsor: Environmental Stress Physiology (STRS)
Working Group

Moderator: Beiquan Mou
USDA-ARS, Salinas, CA; beiquan.mou@ars.usda.gov

Objective: 1) To discuss the need, significance, and benefit of
improving fruits, vegetables, and ornamental crops to adapt to
heat,cold,salt,drought,and other stresses associated with global
warming and climate change. 2) To assess the current status and
challenges of research in stress physiology, molecular biology,
genomics, plant transformation, germplasm enhancement, and
crop breeding for tolerance to abiotic stresses. 3) To identify
opportunities, strategies, and priorities for future research and
development in this important field.

Global warming and climate change have been widely accepted
as facts. The changing environments pose serious challenges
to global agriculture and place unprecedented pressures on the
sustainability of horticulture industry. Adapting horticulture to
future conditions is essential to meet the need of growing popu-
lation and increasing demand for fruits, vegetables, and other
horticultural products. Forecasts show that warming over the next
several decades will take place irrespective of any action taken
today. Therefore the development of horticultural crops that can
cope with heat, cold,drought and other climate extremes brought
by a warming planet may well be the single most important step
we can take to adapt to the changes we face today and in the
future. However breeding a new variety takes time, often about
10 years. Our ability to breed these new varieties is undermined
by the rapid loss of the biological basis of horticulture— the
genetic diversity of plants, which is in turn accelerated by cli-
mate changes. In addition, it is estimated that more than 20%
of all cultivated lands around the world contain levels of salts
high enough to cause stress on crop plants, a situation worsened
by global warming. There is an urgent need to mitigate these
abiotic stresses through improvement of horticultural crops.
This enormous and difficult task requires tremendous efforts
from multiple disciplines. Stress physiology research identifies
mechanism of stress tolerance and provides approach, method,
and traits for screening stress-resistant genotypes. Molecular
biology and genomic studies lead to a better understanding of
the structural organization and functional properties of genetic
variation for stress-related traits, allow gene-based selection
through identification of molecular markers and high-throughput
genotyping techniques, and increase the genepool available in-
cluding new sources of stress-tolerant traits or transgenes. Plant
breeders translate these findings into stress-tolerant crop varieties
by using all tools available that include germplasm screening,
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marker-assisted selection, plant transformation,and conventional
breeding methods. In this colloquium, leading scientists in this
field will introduce the need, significance, and benefit of stress
tolerance in fruits, vegetables, and ornamental crops; discuss the
current status and challenges of research in stress physiology,
molecular biology, genomics, plant transformation, germplasm
enhancement, and crop breeding for resistance to abiotic stresses;
and identify opportunities, strategies, and priorities for future
progress in this important field. With its summer heat and dry
weather, Palm Desert is the perfect place to discuss this topic.

8:00-8:35 am

Adaptive Response of Plants to Freezing Stress:
A Physiological Perspective

Rajeev Arora*
Towa State University, Ames, IA; rarora@iastate.edu

Lisa J. Rowland
USDA ARS, Beltsville, MD; jeannine.rowland@ars.
usda.gov

Freezing is amajor environmental stress during the annual cycle
of temperate zone perennials. Freeze injury can occur due to
mid-winter temperatures that are colder than the tolerance thresh-
old of a tissue/plant or due to untimely freezing temperatures
before cold acclimation (development of freezing tolerance) in
the fall or after deacclimation (loss of acquired freezing toler-
ance) in the spring. Therefore, the timing and extent of seasonal
cold acclimation and deacclimation are of critical importance
for winter survival, particularly in view of the climate change,
i.e. unpredictable extreme weather occurrences. For example,
plants may acclimate less completely to cold if exposed to
milder autumn climate, and thus may be damaged by even mild
sudden frosts. Alternatively, they may deacclimate prematurely
due to unseasonable, midwinter warm spells and be damaged
by the cold that follows. Efficient cold acclimation ability, high
deacclimation resistance, and efficient reacclimation capacity
are, therefore, important components of the winter survival
in overwintering perennials. Understanding the fundamental
mechanisms of cold acclimation is of key importance in efforts
to develop cold-hardy plants. Spatial redistribution of cellular
water during a natural freeze—thaw episode imposes numerous
physical and biochemical stresses at the cellular level. Cold
acclimation is, therefore, a complex quantitative trait involving
a sizable suite of genes and the product of integrated processes
that coordinate the induction of freezing tolerance. Transcrip-
tomic studies, in combination with mutational and transgenic
plantanalyses, have revealed a complex transcriptional network
operating during cold stress. Some of these gene products likely
function in stress tolerance directly (dehydrins, aquaporins, en-
zymes for fatty acid biosynthesis, osmolytes, etc.), while others
are involved in signal transduction and the regulation of gene
expression (transcription factors, protein kinases, phosphatases,
etc.). Also, depending upon how plants are cold-acclimated by
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the experimenters, some of these genes might, conceivably,
be associated with cold shock and not true acclimation. For
example, unrealistic artificial acclimation regimes, such as
a sudden exposure to cold in growth chambers, can result in
“shock” rather than gradual “acclimation.” Current status of
cold acclimation research will be discussed in light of results
obtained by various research groups including our own recent
work with Rhododendron and Vaccinium.

8:35-9:10 am

Characterizing Water Use Efficiency (WUE)
and Water Deficit Responses in Apple
(Malus xdomestica and Malus sieversii)

Carole Bassett*
USDA ARS, Kearneysville, WV; Carole.Bassett@ARS.
USDA.GOV

David Michael Glenn
USDA Appalachian Fruit Res Sta, Kearneysville, WV;
michael.glenn@ars.usda.gov

Philip L. Forsline
New York Agr Experiment Sta, Geneva, NY; philip.
forsline@ars.usda.gov

Robert E. Farrell
Pennsylvania State University, York, PA; jj@yahoo.com

Reduced availability of water for agricultural use has been fore-
cast for much of the planet, due in part to global warming which
has contributed to numerous cycles of drought worldwide and due
in part to greater urban demand for water in large metropolitan
areas. Strategic improvement of water use efficiency (WUE)
and drought tolerance in perennial crops, like fruit trees, could
reduce water use without compromising yield or quality. We
studied water use in apple trees using ‘Royal Gala,’ a relatively
water use efficient cultivar, as a standard. To examine whether
or not genes useful for improving WUE are represented in a
wild relative genetically related to M. xdomestica, we surveyed
Malus sieversii for traits associated with WUE and drought
tolerance utilizing material collected from xeric sites in Ka-
zakhstan. One such collection has been maintained at Geneva,
NY, and surveyed for various phenotypes, as well as simple
sequence repeats (SSRs). These data suggest that most of the
diversity in this population is contained within a subpopulation
of 34 individuals. Our results indicate considerable diversity in
this group with respect to WUE and transpiration, while other
traits, such as leaf number and size, as well as stomatal size and
density show little or no differences. These results imply that
genetic diversity has resulted in changes in the biochemistry,
uptake and/or transport of water, carbon or oxygen that have
allowed these trees to survive in water-limited environments.
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9:10-9:45 am

Options for Developing Salt Tolerant Crops

Wayne Loescher*
Michigan State University, East Lansing, MI; loescher@
msu.edu

Soil salinization is amajor factor limiting agricultural productiv-
ity, reducing crop yields on 25% to 30% of irrigated land in the
U.S. and about 40% of irrigated land worldwide. An inevitable
consequence of irrigation, salinity is consequently a problem
in containerized and controlled environment production and
management. Itis often a problem on marginal lands worldwide,
particularly in arid regions where salinization is essentially
irreversible because fresh water for leaching is not available.
However, many plants are salt tolerant. Some partition or ac-
cumulate potentially toxic levels of salt to older tissues that are
shed, some have active exclusion structures, e.g., salt glands,
and some at the cellular level specifically exclude salts from
the cytosol. Although salt tolerance is seen as a complex trait
and breeding improvement has been slow, recent experiments
suggest potential for creating new salt tolerant crops. These
involve various transgenes that utilize transport mechanisms that
sequester salt in the vacuole or exclude it from the cytosol in
the apoplast, or alternatively use osmoprotectants, e.g., proline,
ectoine,betaines, polyols,and trehalose, that nullify toxic effects
of salts, by raising osmotic pressure in the cytoplasm, by stabiliz-
ing proteins and membranes when salt levels or temperatures
are unfavorable, or by effects on stress related biosynthetic and
signaling pathways. There are also regulatory genes involved in
cold and drought tolerance that may play a role. There are now
a number of first generation single gene examples of these, but
they are not always without problems. Salt Overly-Sensitive 1
(SOS1) encodes a plasma membrane Na+/H+ antiporter from
Arabidopsis that is a salt excluder. Similarly, an Arabidopsis
AtNHX1 antiporter on the tonoplast sequesters salt in the
vacuole. Both of these require proton motive forces generated
by membrane located ATPases or pyrophosphatases, and both
canresultin substantial salt tolerance in transgenic plants. Alter-
natively, a C-repeat binding factor/drought responsive element
binding factor (CBF3/DREBIa) encodes a transcription factor
for abiotic stress gene regulation, and while this has some posi-
tive effects on salt and drought tolerance there can be negative
effects on growth. Several transgenes result in accumulation of
osmoprotectants. One is the mannose-6-phosphate reductase
gene (M6PR) that codes for an enzyme resulting in mannitol
biosynthesis,and plants transgenic for M6PR that ordinarily lack
mannitol become substantially salt tolerant. However, not all
osmoprotectant transgenes result in equivalent levels of protec-
tion, and some have been deleterious. We will review these and
other options and compare their potential.
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9:45-10:20 am

Abiotic Stress Gene Families in the Diploid
Strawberry, Fragaria Vesca

Janet Slovin*
USDA ARS Fruit Lab, Beltsville, MD; janet.slovin@ars.
usda.gov

Pablo Rabinowicz
University of Maryland, School of Medicine, Baltimore,
MD; prabinowicz@som.umaryland.edu

Strawberry is an herbaceous perennial member of the Rosaceae
family, which includes several important fruit crops as well
as ornamentals. The commercial dessert strawberry, Fragaria
xananssa, is octoploid and not readily amenable to genetic and
genomic research. Genetic and genomic resources are rapidly
being developed for the diploid woodland strawberry, F. vesca,
so that it can be used as a model system for Fragaria, as well
as for other members of the Rosaceae family that are more dif-
ficult to transform or work with in the laboratory. One of these
resources is a set of about 42,000 ESTs generated from five
separate cDNA libraries representing transcripts from water,
temperature and osmotically stressed seedlings and plants.
These ESTs were assembled into 11,836 contigs and single-
tons, and these sequences were annotated using gene ontology
(GO) terms. Over 1200 sequences with no match to available
Rosaceae ESTs were found, including 6 that were assigned the
“response to stress” GO category. The largest number of differ-
ent transcripts was found in response to cold treatment, while
the highest numbers of ESTs for a specific sequence were found
with high temperature or with high temperature in combination
with osmotic stress. Temperature stress resulted in the highest
number of sequences in the “response to stress” GO category.
cDNA libraries were not normalized or subtracted in order toretain
members of known stress gene families. As expected, among the
twenty most abundant sequences found in the EST set are seven-
teen that encode well-known stress response proteins, including
metallothioneins, a dehydrin, a secretory peroxidase, and low
molecular weight heat shock proteins (LMW HSP), all of which
are found to belong to small gene families. Several stress gene
families, LMW HSP, HSP70, dehydrin, and others were found
and analyzed for homology to sequences from Arabidopsis. The
abundance of specific family members in each stress library was
used as an indication of expression of the corresponding gene.
Predicted stress expression patterns in different plant tissues are
being confirmed by RTPCR, with an emphasis on expression in
reproductive organs in response to abiotic stresses.

10:20-10:55 am

Improvement of Horticultural Crops for Semi-arid
and Arid Lands

Dennis T. Ray*
University of Arizona, Tucson, AZ; dtray @email.arizona.edu

Large areas of North America, as well as worldwide, are semi-
arid and/or arid environments with abiotic stresses, such as
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temperature and water supply, limiting agricultural production.
Improved germplasm with increased tolerance to drought and
heat can help support farming/horticultural sustainability of
these areas, as well as the development of new crops to replace
traditional agricultural production.

10:55-11:30 am

Breeding Vegetables Adapted to High Temperatures:
A Case Study with Broccoli

Mark Farnham*
USDA ARS, Charleston, SC; mark farnham@ars.usda.gov

Broccoli (Brassica oleracea L. Italica Group) has emerged in
the last few decades as one of the most economically important
vegetables grown in the United States. Evidence indicates that
head development of most broccoli varieties is arrested by tem-
peratures exceeding 30 °C, temperatures that are nearly optimal
for vegetative growth. This general observation tends to limit
U.S. broccoli production to climates lacking high temperature
fluctuations with the vast majority of the crop produced in
California. However, increasing interest in growing broccoli in
eastern environments has stimulated efforts to produce broccoli
under conditions that are hotter and less optimal for quality
head production. For about 15 years the USDA-ARS broccoli
breeding and genetics project at the U.S. Vegetable Laboratory
(USVL) in Charleston, SC has conducted a breeding program
to select broccoli adapted to relatively high temperatures of the
southeastern U.S. The program was initiated in the early 1990s
using a few commercial hybrids and other noncommercial broc-
colis obtained from other sources. All breeding and selection trials
have been conducted from May through August in Charleston
with head production occurring when temperatures typically
exceed 30 °C during daytime hours and remain high during
the night. The program has employed a conventional pedigree
breeding approach in which different inbreds are crossed to one
another to form hybrids that are subsequently selfed to create
segregating populations. Through several rounds of selection and
recombination, lines increasingly adapted to summer conditions
of the Southeasthave been identified. The resulting broccoli lines
perform very similar regardless of the temperature conditions they
are grown in, making them different than most broccoli bred for
adaptation to western environments. The USVL broccoli mightbe
appropriately described as “heat resistant” or “heat insensitive.”
Future improvement of broccoli for high temperature adaptation
must recognize the role that vernalization plays in broccoli, the
likelihood thathybrid vigor will be important athigh temperatures,
and that the trait must be considered complex. Current efforts
are underway to determine heritability of adaptation to the high
temperature selection environment and to identify important
genetic factors that condition the trait.
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Monday, August 2, 2010
Workshop 1:

ASHS Primer

Sponsor: Collegiate Activities Committee (CAC)

Room: Springs A&B

Coordinator: Tracy A.O. Dougher, tracyaod@montana.edu

Objective: To provide students attending the ASHS Conference
with basic information on what opportunities are available and
how they can reap the most benefits from attending the ASHS
conference.

Attending an ASHS professional conference as an undergraduate
student or graduate student for the first time can be an over-
whelming experience. To help sort out the mystery of where
to go, what to do, how to find where the talks are, what can
I attend or even what is ASHS, this workshop is designed to
provide basic information on what opportunities are available
to students attending a national conference. This workshop will
answer student questions about the conference and help guide
students to gain the most from their conference experience.

Monday, August 2, 2010
Workshop 2:
Beyond the Elements: Alternative
Amendments and Their Impact
on Plant Health, Growth, and
Productivity

Sponsor: Organic Horticulture (ORGH) Working Group

Springs H & 1

Coordinator: Danielle D. Treadwell, ddtreadw @ufl .edu

Objective: This workshop will review the scientific basis for
alternative amendments including teas, humates, and microbial
products in organic farming systems. Our working group de-
sires to summarize advances in knowledge on the predominant
mechanisms and modes of action of alternative amendments,
review the role of cultural practices on amendment efficacy,
and discuss their application in farming systems.

Organic and conventional farmers are increasingly utilizing a
diversity of alternative amendments to improve plant health,
growth and productivity. Amendments are used to reduce
the incidence of soilborne disease, improve the efficiency of
nutrient cycling, and boost the plant’s natural defense system.
The implementation of the National Organic Program’s Final
Rule in 2002, the phase-out of methyl bromide, and a desire
to reduce input costs are factors associated with the dramatic
increase in the number of commercially-available alternative
amendments. Typically these products can be grouped into
four categories based on their function and/or activity area: 1)
those that induce systemic acquired resistance in the plant; 2)
those that act upon soilborne pests or, 3) on pests that reside on
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plant surfaces; and 4) those that enhance the plant’s growth and
development. Unfortunately, it is often difficult to separate the
“snake oils” from the products that do, in fact, provide benefits
as described. Many farmers state positive results following
the addition of compost and vermicomposts teas, microbial
products, biopesticides and humates that are made on-farm or
purchased from area suppliers. However, ingredients, processing,
shipping, handling, and application strategies are variables that
may affect the efficacy of alternative amendments. Addition-
ally, ecological and biological conditions vary among sites,
so results are not always consistent. Scientific knowledge of
the function and efficacy as well as cultural practices of these
amendments is needed to facilitate development of sustainable,
biologically-based farming systems. The Organic Horticulture
Working Group will host a panel discussion on the scientific
basis of alternative amendments in cropping systems. Panelists
will present and discuss topics including the modes of action
of alternative amendments, roles of specific compounds and
organisms, and effects of cultural practices on amendment ef-
ficacy. Panelists will present information based on their own
research and experience. The discussions will be focused on
research methods to evaluate the efficacy of products that provide
multiple ecosystem services, the role of state and federal laws
and regulations on product use, and areas in need of additional
research. Audience participation is encouraged.

Monday, August 2, 2010 Desert Salon 1-3

Workshop 3:

Sustainability and Production in
California: A Grower’s Forum
Sponsor: Floriculture (FLOR) Working Group
Coordinator: Kimberly K. Moore, klock@ufl .edu

Objective: The objective of this workshop is to invite California
growers to participate in a panel discussion. A series of prepared
questions will be given to the growers prior to the workshop,
such as how do you define and measure sustainability? What
regulatory constraints are your facing? What challenges are your
facing with regards to water and nutrient management? What
types of research do you think would be most beneficial to your
business? What are the biggest issues that you face? Do you have
comments on what universities should or should not be teach-
ing the students you hire? There also will be an open question
and answer session between the audience and the grower panel.

Growers in California have been invited to participate in a dis-
cussion forum about sustainabilty and production issues. The
workshop will begin with a short introduction of each grower
on the panel followed by an open discussion. The growers have
been asked to think about the following issues: how do they
define sustainabilty and how do they measure it, what regula-
tory constraints are they facing with regards to water and other
issues, what challenges are they facing with regards to water
and nutrient management, what changes have they made in their
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production system to protect and conserve water, what types of
research do they think would be most beneficial for their busi-
ness, what are the biggest challenges they face, do they have any
comments on what unviersity faculty should or should not be
teaching the graduates that they hire? We hope that this will be
a open discussion with additional questions from the audience.

Monday, August 2, 2010
Workshop 4:

Increasing Effectiveness of Master
Gardeners: Techniques That Work

Sponsor: Consumer Horticulture and Master Gardener
(CHMG) Working Group

Springs D & E

Coordinator: Lelia Scott Kelly, leliak@ext.msstate.edu

Objective: Provide a forum for sharing the most successful
techniques utilized by participants to increase the effective impact
of Master Gardeners. Share highlights from three approaches
implemented at Clemson, University of Georgia, and Alabama
Cooperative Extension Service to utilize Master Gardener ser-
vice more effectively.

If Extension is to continue to meet the demand for home horticul-
ture information, Master Gardeners are the logical choice to help
“pick up the slack” due to continued streamlining of Extension
Service budgets and personnel. The goal of this workshop is to
determine effective techniques to accomplish this and provide a
forum to share these ideas. Workshop participants will be divided
into groups and given a charge to determine ways to increase
effectiveness of Master Gardeners based on their experiences
with their Master Gardener programs. Each group will then
report and share these techniques with the entire group.

4:00—4:10 pm
Advanced Training for Master Gardeners to
Expand Outreach in Urban Forestry and Urban
Water Issues
Ellen Bauske*
UGA, Griffin, GA; ebauske@uga.edu
4:10-4:20 pm
Master Gardener Helpline: A Success Story
Kerry Smith*
Alabama Cooperative Extension Service, Auburn
University, AL; smithkp@auburn.edu
4:20-4:30 pm
Master Gardener Online Program for Activities
and Impact Reporting

Timothy S. Davis*
Clemson University, Columbia, SC; tdvs@clemson.edu
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Workshop 5:
Developments and Outlook for
Mechanization of Vegetable, Fruit,
and Nut Production

Sponsor: Production and Harvest Mechanization (MECH)
Working Group

Springs A & B

Coordinator(s) Stephanie Walker, swalker@nmsu.edu; Rod
Reed, rod.reed @kemin.com

Objective: The history and future progress in mechanization
technology for selected fruit and vegetables will be presented.

Efficient mechanical harvest of vegetable, fruit and nut crops is
critical to the long term viability of many agricultural industries.
Collaboration between horticulturalists, physiologists, breeders,
as well as engineers is critical to the successful transition to
mechanized systems. Experts will present current information
on equipment development, crop management and breeding
strategies developed in union to successfully transition to
mechanized crop production.

4:00-4:30 pm
History of Mechanized Harvesting of Processing
Tomatoes in California

Gene Miyao*
UC Cooperative Extension, Woodland, CA; emmiyao@
ucdavis.edu

Bruce R. Hartsough
U. of California, Davis, Davis, CA; brhartsough@
ucdavis.edu

Mechanization of California’s processing tomato crop was has-
tened by the phase out of the Bracero agricultural labor program
ending by 1964. Decades earlier, UC Davis plant breeder Jack
Hanna had the insight to begin selecting for plant horticultural
characteristics that included a determinant vine type with a
concentrated fruit set and more durable fruit to withstand the
bruising mechanical handling. By 1949, the breeding program
was partnered with efforts by UCD Agricultural Engineer Coby
Lorenzen and colleagues to design a prototype, once-over
harvester.

Prior to mechanization, tomatoes were hand picked into wooden
boxes each containing about 50 Ib of fruit. Fields were com-
monly harvested multiple times as vines had indeterminant
growth. Even with continuous setting fruit, average production
was below 20 tons per acre. To hand harvest 75 tons per day, a
30-person crew of efficient, durable workers was needed. The
first commercial mechanical harvester was showcased in 1960
by Blackwelder under a patent agreement with UCD. Over a
dozen sorters manned the first harvesters. The crew was capable
of harvesting 75 tons of fruit per 10-hour day. Since the crew
rode on the machine and worked under a shade structure, the
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labor force included women and older teenagers as well. Fruit
were harvested into wooden bins that held over 1000 Ib of fruit.

Current harvest machines include electronic sorters to remove
dirt clods and under-colored fruit, have aggressive shaker sys-
tems to remove fruit from vines and require less maintenance.
In California, the sole remaining harvester manufacturer is
California Tomato Machinery that has patents from former
major manufacturers Johnson, Blackwelder and FMC. Machine
harvest output increased to over 75 tons per hour under ideal
conditions, but can easily average 25 tons per hour over the
season. Harvest output also increased with the addition of a night
crew from a traditional day-only shift. Sorter crews have been
reduced to about 2 to 4 persons per machine. Fruit is harvested
into 25,000-1b capacity tubs set directly on tandem trailers for
highway transport.

What’s in the future? Electronic sorting will likely advance to
detect an array of fruit defects. Perhaps pickup mechanisms
might change to be similar to small grain stripper headers where
only grain is collected, without high volumes of plant debris.
Changes may be needed to adjust to modifications from conser-
vation tillage and sustainable agricultural practices.

Improvements in harvesting efficiency will continue to be coupled
with improvements from plant breeding programs.

4:30-5:00 pm

Pepper Harvest Mechanization: Past and
Present

Paul A. Funk*
USDA-ARS-Southwestern Cotton Ginning Research
Laboratory, Mesilla Park, NM; pfunk@nmsu.edu

Peppers (Capsicum spp.) include adiverse collection of cultivars
produced for a wide variety of end uses. Labor for hand harvest
is as much as half of the cost of production. There have been
attempts to mechanize pepper harvest since 1965, yet many
segments of the industry still depend on hand labor - which
is becoming increasingly expensive and scarce. Over fifty
articles covering forty-five years of research and development
pertaining to pepper harvest technology were reviewed. Prior
efforts resulted in mechanical harvest technology for select
cultivars. Mechanization adoption has been slow for several
reasons: many markets require a product free of pedicels and
calyxes, and destemming has not yet been automated; fruit size
and shape varies greatly between cultivars, and harvest timing
and fruit succulence varies by end use, so no one machine can
pick and clean all types effectively; and labor is still cheap an
available in other parts of the world where peppers can be pro-
duced. Plant breeding objectives and crop production practices
resulting in tough, round fruit dispersed high on a single stalk
would facilitate mechanization. The ideal harvester would be
both aggressive enough to remove all fruit and gentle enough
to damage none while also completely separating leaves and
branches. Processing plant modifications would include color
sorting and destemming machinery. Describing where pepper
harvesting technology has been, what major breakthroughs have
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occurred, and what is the current status of the science equips
researchers in various disciplines with the basic understanding
needed to make advances in their respective fields that will
facilitate pepper harvest mechanization.

5:00-5:30 pm

Development of Mechanical Harvesting of
California Olives

Louise Ferguson*
Univ of California, Parlier, CA; louise@uckac.edu

Uriel Rosa
Univ of California, Davis, CA; UARosa@ucdavis.edu

Sergio Castro-Garcia
University of Cordoba, Cordoba; SCastro@uco.es

S M. Lee
Univ of California, Parlier, CA

J.X. Guinard
Univ of California, Parlier, CA

Mechanical harvesting must be developed for successful table
olive production in California. Both canopy contact shaking
head and trunk shaking harvesters can produce processed black
ripe ‘Manzanillo’ olives that neither trained sensory panels nor
consumer panels could distinguish from hand-harvested olives.
However, both types of harvesters remove and capture less than
the 80% efficiency required for economically feasible mechani-
cal table olive harvesting. The harvesters differ in their removal
patterns, efficiency, and types of tree damage. No successful
abscission compounds to decrease fruit removal force have been
identified. Therefore, as with oil olives, the tree shape must be
modified for successful mechanical table olive harvesting. Re-
cent results demonstrate training to an espalier shape, with and
without a trellis, in high density hedgerows, does not decrease
yield. These espaliered hedgerow orchards can be harvested with
both canopy contact and trunk shakers. Therefore, the traditional
California table olive industry must adapt a modified version
of the high density and super high density orchards, designed
specifically for mechanical harvesting, now being developed
for olive oil production in California.

5:30-6:00 pm
Mechanization Systems for Vineyards

Bernd Maier*
New Mexico State University, Las Cruces, NM;
bernaier@nmsu.edu

Over the last 20 years the Southwest region of the United States
has seen an increased interest in viticulture. Sizable vineyards
have been planted in West Texas, New Mexico, Colorado and
Arizona. In a time when trained field labor is in short supply
many growers look at mechanization to overcome the labor
shortage. The two most labor intensive tasks in a vineyard are
winter pruning and harvest. Mechanization of winter pruning
has been pioneered over the last decade and still needs much
improvement to be adopted widely. Mechanical harvesting, in
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contrast to mechanical pruning, is now an accepted method. The
advantages of mechanical harvest in the dry hot southwestern
desert climate outweigh any shortcomings. The window to pick
a particular grape variety may only be a few days. With the
shortage of labor, one harvest machine may be able to replace
30 to 40 workers. However, the larger advantage for the wine-
maker using mechanically harvested fruit is the much cooler
fruit. Night harvested fruit might be 30 to 40 F* cooler than
day harvested fruit thus suppressing much of the wild yeast
fermentation activity before the harvested grapes arrive at the
winery for processing.

Monday, August 2, 2010
Workshop 6:
Reducing Water Quality Impacts
from Horticultural Crop Production

Sponsor: Industry Division

Desert Salon 1-3

Coordinator: Monica P. Ozores-Hampton, ozores@ufl .edu

Objective: To familiarize the audience with the challenges that
water quality regulation poses for horticultural producers around
the country, and inform them of efforts underway to develop
and encourage the adoption of more environmentally conscious
production practices.

The Clean Water Act of 1972 requires that States assess
the impact of non-point sources of pollution on surface and
ground water, and establish programs to minimize any adverse
environmental impact. Environmental monitoring has shown
elevated nitrate concentration to be widespread in both surface
and groundwater, often occurring in regions with concentrated
horticultural production. In a number of states regulation of
farming practices is under consideration to reduce nitrate loads
in the environment, and these regulations have the potential to
severely disrupt horticultural production” result in significantly
changed horticulture production practices

4:00-4:15 pm
Agriculture and the Clean Water Act

Jovita Pajarillo*
USEPA,, San Francisco, CA; pajarillo.jovita@epa.gov

4:15-4:30 pm
Development of Vegetable BMPs (Best

Management Practices) to Reduce Pollutant
Loads in Targeted Florida Watershed

Monica P. Ozores-Hampton*
Univ of Florida, Immokalee, FL; ozores@ufl.edu
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4:30—4:45 pm

Strategies for Reducing Nitrate Leaching from
Center Pivot Irrigated Potatoes in Minnesota

Carl J. Rosen*
Univ of Minnesota, St Paul, MN; rosen006@umn.edu

4:45-5:00 pm

Reducing the Environmental Water Quality
Impact of California Lettuce Production

Timothy K. Hartz*
University of California, Davis, CA; tkhartz@ucdavis.edu

5:00-5:15 pm

Improving Onion Production while Reducing
Nitrate Loading

Clinton C. Shock*
Oregon State University, Ontario, OR; clinton.shock@
oregonstate.edu

Erik B.G. Feibert
Oregon State University, Ontario, OR; erik feibert@
oregonstste.edu

Lynn B. Jensen
Oregon State University, Ontario, OR; lynn.jensen@
oregonstate.edu

Phil Richerson
Oregon Department of Environmental Quality, Pentleton,
OR; richerson.phil@deq_.state.or.us

Onionis aneconomically important crop in southeastern Oregon
and southwestern Idaho. Onion is grown in rotation with corn,
wheat, sugar beet, potato, bean, and other crops. Traditionally,
onion production was under furrow irrigation using heavy inputs
of water and nitrogen (N) fertilizer. By 1987 the groundwater in
Northeastern Malheur County, Oregon, had become contamin-
ated with nitrate and residues of the herbicide DCPA. An official
groundwater management area was established by the Oregon
Department of Environmental Quality along with an action
plan and well monitoring network. The action plan allowed for
a trial period of years to see whether voluntary changes would
improve contamination trends. Researchers, producers, and
agencies cooperated to develop production options that had the
possibility of being both environmentally protective and cost
effective. Options to improve irrigation practices, increase N
fertilizer use efficiency on several rotation crops, and find a cost
effective replacement for DCPA were tested. [rrigation research
demonstrated the opportunity for increased onion productivity
through both irrigation scheduling and adoption of drip irriga-
tion. Fertilization research demonstrated that N applications were
more efficient with different timings and in smaller increments.
Lower cost herbicides could replace DCPA. Research results
were effectively delivered through many means and voluntarily
adopted. Both groundwater nitrate and DCPA residues are de-
clining. Onion productivity has increased.
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5:15-5:30 pm

Florida’s Programs to Address TMDLs and
Their Impact on Fruit, Nut, and Ornamental
Crop Production Practices

Brian Boman*
University of Florida, Fort Pierce, FL; bjbo@ufl.edu

5:30-5:45 pm

Grower Adoption of More Environmentally
Sound Fertilization Practices in California Fruit
and Nut Orchards

Scott Johnson*
Kearney Ag Center, Parlier, CA; sjohnson@uckac.edu

Tuesday, August 3, 2010
Workshop 7:
Alternative Energy Sources
for Controlled Environment
Agriculture Systems

Sponsor: Growth Chambers and Controlled Environments (CE)
Working Group

Springs D & E

Coordinator: Carl E. Sams, carlsams@utk.edu

Objective: Objective: In this workshop participants will discuss
the current status of energy use in controlled environment agri-
culture systems and explore alternative energy options for use
in commercial systems. The emphasis will be on open discus-
sion of current and alternative energy sources with the hope of
developing strong teams that will be successful in solving future
energy problems facing horticultural industries.

Four speakers will present 1-3 PowerPoint slides each on a
selected topic related to energy use in controlled environment
agriculture systems. These topics may include geothermal,
bio-fuel, solar, and other alternatives to current energy sources.
Speakers will be limited to 5 minutes to present a topic that will
then be open to group discussion of status, efficiency, feasibil-
ity (from an energy perspective) and economic practicality. In
addition to the six speakers, all interested participants were
encouraged to submit 1-3 slides on an energy-related subject
or system of their choice to the moderator (carlsams@utk.edu)
prior to the conference. Up to six of these submissions will also
be included in the workshop as discussion points. The modera-
tor will organize the submitted discussion points into groups
and email the discussion leaders as to the order of the discus-
sion before the conference. At least half of the workshop time
will be committed to active discussion among all participants.
The intent is to: 1) familiarize participants with the breadth
of alternative energy sources currently being evaluated; 2) to
encourage working group members to build relationships that
will foster research, education and extension team-building for
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future cooperative projects; and 3) develop timely topics to be
presented in detail in a future colloquia on alternative energy
systems for controlled environment agriculture.

Tuesday, August 3, 2010
Workshop 8:

Life after Graduation
Sponsor: Graduate Student (GRAD) Working Group

Springs D & E

Coordinator(s): Amanda J. Hershberger, ajhershb@uga.edu;
Sarah Potts, smanthey@illinois.edu

Objective: To present current students with possible careers
they may obtain after graduation. This workshop will provide
information regarding careers in academia, government, or
industry.

This workshop will provide information to current graduate
students about careers they may obtain after graduation. This
will be useful to a range of students, including those interested
in ceasing their graduate careers after obtaining their MS, to
those continuing on to complete their PhD. We will be hosting
representatives from academia, industry, and governmental
entities. The category of academia will be represented by de-
partment heads and existing professors, including those early in
their careers. Industry representatives cover arange of research
disciplines. Governmental representatives will include those
from USDA and public horticulture. We will be providing a
somewhat informal presentation process with each category
assigned stations. Each station will be given a specific time
allotment to present helpful advice and ways in which students
may obtain careers in their field. This will occur during the first
hour and 15 minutes. The last 45 minutes will allow students to
approach representatives for one-on-one conversation. Although
this session is directed toward graduate students, everyone is
welcome to participate in this useful workshop!

Tuesday, August 3, 2010
Workshop 9:

Springs H & I

Local Food Systems—
Horticulturists’ Roles in
Infrastructure Development
Sponsor: Local Food Systems (LOCSYS) Working Group

Coordinator(s): Matthew D. Kleinhenz, kleinhenz.1 @osu.edu;
Curt R. Rom, crom@uark.edu

Objective: Provide a forum through which participants will:
1) be exposed to balanced perspectives on the opportunities
and limitations associated with the advancement of local food
systems, 2) become familiar with examples of successful lo-
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calization (e.g., resources, process, impacts), 3) strengthen and
establish collaborations, and 4) identify specific steps available
to ASHS and its stakeholders for eliminating resource gaps
within local food systems.

Reducing the distance between sites of food production and
consumption is regarded by many as fundamental to personal
and collective well-being. Localizing food supplies and con-
sumption is regarded as resource efficient, integral to enhanc-
ing the positive role of food and diet in human health, and an
economic engine. Localization often employs natural and other
models of resource procurement, handling and distribution.
This approach helps localization to be adaptable to a range
of conditions, scalable in terms of targets for the amount of
food consumed within a geographic area being produced in
the same area and replicable on a wide scale. While local food
systems are increasing in number and impact, many recognize
significant obstacles to their advancement. For example, current
inherent production capacities vary at all geographic scales due
to seemingly unalterable factors. Fluctuating seasonal abiotic
conditions disrupt production in nearly every area at some time
each calendar year and population and land availability have
a number of potentially negative on- and off-farm effects on
system capacity. Also, off-farm distribution, marketing and
other factors can limit consumer access to local farm products.
And, the knowledge base required to initiate and strengthen
local food systems is deficient. This deficiency is opportu-
nity for professional horticulturists as they continue to have
key roles in addressing major questions related to the structure
and function of future food systems, especially local ones.
This workshop is an interactive forum through which par-
ticipants will: 1) be exposed to balanced perspectives on the
opportunities and limitations associated with the advancement
of local food systems, 2) become familiar with examples of
successful localization (e.g., resources, process, impacts),
3) strengthen and establish collaborations, and 4) identify
specific steps available to ASHS and its stakeholders for
eliminating resource gaps within local food systems. Invited
presentations will be complemented by open, facilitated dis-
cussion on issues related to the potential establishment of an
efficient and responsive local food systems-specific research,
extension and teaching infrastructure. The discussionis expected
to cover topics such as supply-demand discrepancies (including
seasonality and distribution), local-scale appropriate methods,
technology, regulation and policy, and research-extension-
teaching program resource procurement. Speakers, topics, and
procedural details of the workshop will be set in part based on
input obtained via social networking portals, including those
managed by ASHS.
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Workshop 10:
SCRI Project Directors Workshop

Sponsor: SCRI

Coordinator: Thomas A. Bewick, tbewick@csrees.usda.gov

Objective: This workshop will overview the grant process and
methods for success.

2:00-2:15 pm
Using Planning Grants to Build Partnerships
among Scientists and Stakeholders

Kathleen Kelly*
USDA, Washington DC, DC; tbewick@nifa.usda.gov

2:15-2:30 pm
Developing a Community of Practice for SCRI
Funding

Eric T. Stafne*

Oklahoma State University, Stillwater, OK;
eric.t.stafne@okstate.edu

2:30-2:45 pm
Transitioning from AFRI to SCRI Funding
Amy Lezzoni*

Michigan State University, East Lansing, MI; iezzoni@
msu.edu

2:45-3:00 pm
Building Infrastructure to Support Regional
Systems for Specialty Crops

Casey Hoy*
USDA, Washington DC, DC; tbewick@nifa.usda.gov

3:00-3:15 pm
Delivering Impact for Stakeholders within the
Project Period

Sanjiv Singh*
Carnegie Mellon University, Pittsburgh, PA; ssingh@
ri.cmu.edu
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Tuesday, August 3, 2010
Workshop 11:

Horticultural Value of Wild Genetic
Resources
Sponsor: Genetics and Germplasm (GG) Working Group

Springs K & L

Coordinator: Gayle Volk, gvolk@lamar.colostate.edu

Objective: 1.Identify the value of using wild genetic resources
in breeding/research programs 2. Provide examples of highly
successful plant expeditions 3. Uses of wild relatives of horti-
cultural crops in genomics

Wild plant genetic resources are increasingly becoming valuable
for breeding, genomics, and ornamental horticulture programs.
Wild relatives of horticultural species may offer desirable traits
that are not available in cultivated varieties, but wilds often also
have traits that are highly undesirable. Advances in comparative
genomics and marker-assisted breeding facilitate the inclusion
of the valued traits from wild materials in plant breeding pro-
grams. As technologies advance, wild plant genetic resources
will become even more valuable for future research develop-
ments. Our presenters include plant explorers who have traveled
throughout the world to identify novel and representative plant
materials, often for inclusion in the USDA-ARS National Plant
Germplasm System collections. The speakers will highlight the
novelty and diversity illustrated by wild materials. Importantly,
they will show how these materials, some of which may exhibit
less-than-desirable characteristics, are providing key genes for
horticultural improvement. The presenters will provide infor-
mation on explorations that can be immediately used to excite
and engage students in horticulture classes.

4:00—4:20 pm
Collecting in Central Asia: National Plant
Germplasm System Plant Explorations

Barbara Hellier*
USDA ARS, Pullman, WA ; bhellier@wsu.edu

The USDA-ARS National Plant Germplasm System is charged
with the preservation of economically important crop plants and
their wild relatives. Curators in the System strive to develop
collections capturing the genetic diversity of each species.
One mechanism for filling gaps in collections is through plant
exploration. The process of NPGS plant germplasm exploration
will be discussed using examples from collection missions in
Central Asia. The 2007 exploration for Taraxacum kok-sagys
will be used a specific case study.
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4:20-4:40 pm

From Villous Strawberry Shams to Hairy
Huckleberries: The Wild Side of Berry
Exploration

Kim E. Hummer*
USDA ARS, Corvallis, OR; Kim. Hummer@ars.usda.gov

The U.S. Dept of Agriculture (USDA), Agricultural Research
Service,National Clonal Germplasm Repository in Corvallis was
established as the U.S. berry genebank in 1981. Since then the
USDA has sponsored numerous exploration missions throughout
the U.S. and in foreign countries to obtain berry plant genetic
resources. Species of Fragaria (strawberries), Ribes (currants
and gooseberries), Rubus (raspberries and blackberries) and
Vaccinium (blueberries and cranberries) have native domestic
and international distributions. With limited gene pools for
cultivated strawberries, raspberries, and blackberries these
expeditions have provided a wealth of genetic resources to
expand breeding approaches. With the diverse species inherent
in the development of the cultivated blueberry, these trips have
discovered unusual blueberry relatives and forms available for
expanding the production range, increasing plant yields, and
improving antioxidant content of the berries. Along the way, new
fruit species and new uses for known species were observed.
Sharing the bounty of the world’s berries include fauna from
snakes, bears, and bison, to butterflies, mosquitoes, ticks, and
chiggers. Avenging Toxicodendron diversity add their mark on
intrepid explorers. Remote sites with nothing but clear night
stars and the satellite markers on the global positioning system
(GPS) offer radiant beauty and an abiding hope for the con-
servation of plant genetic diversity for all people for all time.

4:40-5:00 pm
The Collecting, Use, and Conservation of
Tropical Fruit Genetic Resources

Richard J. Campbell*
Fairchild Trop Gardens Res Ctr, Miami, FL;
rcampbell @fairchildgarden.org

Fairchild Tropical Botanic Garden has been active in the collec-
tion,use and conservation of tropical fruit genetic resources with
the formation of the Tropical Fruit Program in 1987. Currently
we focus on mango (Mangifera indica) and its relatives, West
Indian avocado (Persea americana var americana), jackfruit
(Artocarpus heterophyllus), mamey sapote (Pouteria sapota)
and its relatives, sapodilla (Manilkara zapota), canistel (Pou-
teria campechiana), abrico (Mammea americana), tamarind
(Tamarindus indica) and Spanish lime (Melicoccus bijugatus).
This work outlines the unique nature of each of these genetic
collections, the collecting of material and the way in which
each collection is managed and used. Collecting and use strate-
gies have been designed to allow for cost effective conserva-
tion strategies in South Florida and with satellite collections
within the United States and outside of our borders. The size
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of each collection, genetic and horticultural objectives, data
collection and field maintenance are catered to each crop. All
collections are integrated fully into the mission and activities
of the public garden, even though most are physically grown
at separate locations.

5:00-5:20 pm
Use of Native Potatoes for Research and
Breeding

John Bamberg*
USDA-ARS, Sturgeon Bay, WI; John.Bamberg@ars.
usda.gov

Alfonso del Rio
USDA-ARS, Sturgeon Bay, WI; adelrioc@wisc.edu

Potato is an important world crop with an abundant diversity of
wildrelatives forresearch and breeding. About 200 tuber-bearing
Solanum relatives of the cultivated potato occur naturally from
southern Chile to the southwest USA. Only five of these have
been reported in the USA, and only two exist with certainty
(S. fendleri and S. jamesii). The authors and colleagues have
conducted expeditions in the southwest USA each season since
1992, collecting nearly 200 new germplasm samples. This work
has greatly improved the representation of these species in
the genebank with respect to geography and genetic diversity
available to germplasm users worldwide. Corrected or refined
collection site information now makes it possible to easily find
these typically small populations for continued in situ study
and sampling. Collecting experiences, often in contrast with
conventional wisdom have been documented for the benefit of
future collectors. A broader sampling of the region has allowed
studies of the association of eco-geo parameters with patterns of
genetic diversity in an attempt to predict “hot spots” of diversity
for future expeditions. Evaluation of these materials has resulted
in the discovery of new useful traits—novel mutants, disease
and pestresistances, and human nutritional compounds. Finally,
these materials have been deployed as research models in nu-
merous experiments to assess how collecting and preservation
techniques impact the status and dynamics of genetic diversity
in potato genebanks.

5:20-5:40 pm
New Carrot and Garlic Germplasm to Advance
Breeding and Understand Crop Origins

Philipp W. Simon*
USDA, Madison, WI; psimon@wisc.edu

David Spooner
USDA, Madison, WI; david.spooner@ars.usda.gov

The genetic variation provided by diverse plant germplasmis the
basic building material used for crop improvement that shapes
the crops we grow today. Wild carrot from the U.S. provided the
cytoplasm used to develop a reliable system to produce hybrid
carrots that account for most of the commercial production in the
U.S. and Europe today. Diverse locally grown carrot cultivars
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and land races from South America, Europe, the Middle East,
and Asia provides genetic variation being incorporated into
carrot breeding programs today for nematode resistance and
nutritionally important carotenoid and anthocyanin pigments.
Garlic germplasm collections from Central Asia have been a
valuable source of genetic variation used to improve garlic
so it can be bred like any seed-propagated crop. Wild garlic
germplasm from Central Asia and carrot germplasm from North
Africa is providing valuable insights into the systematics and
origins of these crops. A diverse collection of carrot and garlic
germplasm has been essential to drive the improvement and
broaden our understanding of these crops, and promises to be
even more valuable in the future.

5:40-6:00 pm
The Value of Wild Theobroma Germplasm in
Genomics

Raymond J. Schnell*
USDA ARS, Miami, FL; miars@usda-grin.gov

D.N. Kuhn
USDA ARS, Miami, FL; David. Kuhn@ars.usda.gov

C.L. Tondo
USDA ARS, Miami, FL; Cecile.Tondo@ars.usda.gov

J.C. Motamayor
MARS Inc., Miami, FL; juan.motamayor@effem.com

Traditional Theobroma cacao (cacao) breeding has only been
marginally successful in improving bean yields and disease
resistance. A little over 10 years ago, a Marker-Assisted-Selec-
tion (MAS) program was developed for cacao and MAS has
significantly increased the rate of genetic gain. Whole genome
sequencing is strategic for high value crops and having the
complete genome sequence greatly enhances MAS. Cacao is
going through a transition from specialty crop to more main-
stream crop due in part to the cacao genome-sequencing project,
a collaboration of Mars, Inc., USDA-ARS and IBM, begun
in June, 2008 (www.cacaogenomedb.org). A combination of
Sanger, 454, and Illumina sequencing methodologies are being
used along with a complete physical map. In spite of the major
advances in cacao genomics, there are still few mapping popu-
lations or natural populations to either study or use for sources
of disease resistance, unique flavors or yield traits. Theobroma
grandiflorum (cupuassu) is a closely related species with similar
physiology and self-incompatibility system. The seeds, when
fermented, taste different from cocoa and are not used to produce
chocolate. Cupuassuis susceptible to Moniliophthoraperniciosa,
the causal agent of witches’ broom disease in cacao; however,
isolates that infect cacao do not infect cupuassu. A population
of interspecific hybrids between T. cacao and T. grandiflorum
is being developed. These will segregate for many horticultural
traits including witches’ broom resistance. The evaluation of
these interspecific hybrids and the potential contribution to
understanding distinct patterns of gene expression and how this
will contribute to cacao breeding will be discussed.
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Tuesday, August 3, 2010
Workshop 12:

Innovations in Packaging
Sponsor: Postharvest (PH) Working Group

Springs D & E

Coordinator: Penelope Perkins-Veazie, penelope_perkins@
ncsu.edu

Objective: 1. Learn about advances in packaging 2. What are
industrial challenges, such as the sustainability goals of box
stores 3. What is new in edible and biodegradable packaging 4.
What are concerns with packaging, such as atmospheric chal-
lenges, food safety issues

Packaging is widely used in many postharvest and food science
applications, including bags, clamshells, and wraps. A number
of issues surround packaging manufacture and choices, includ-
ing atmospheric changes, migration of contaminants, carbon
footprint, biodegradation and edibility. We now have to think
beyond packaging for shelf life extension and start considering
sustainability and toxicity when choosing packages. The purpose
of this workshop is to bring research and extension specialists
up to date on the dynamic roles of packaging at the analytical,
consumer, and industrial levels.

Wednesday, August 4, 2010
Workshop 13:

Springs H & 1

Fresh Produce Safety:
A National Perspective
Sponsor: Vegetable Crop Management (VCM) Working Group

Coordinator: Kurt Nolte, knolte@ag.arizona.edu

Objective: This workshop is designed to provide a forum for
discussing currentissues and future trends in fresh produce safety.

8:00-8:30 am
Fresh Produce Safety: A National Perspective

Kurt D. Nolte*
Univ of Arizona, Yuma, AZ; knolte@ag.arizona.edu

Wesley L. Kline
Millville, NJ; wkline@rce.rutgers.edu

Charles A. Sanchez

Univ of Arizona, Yuma, AZ; sanchez@ag.arizona.edu

Hank Giclas
Strategic Planning, Science and Technology, Irvine, CA;
HGICLAS@WGA.COM

Keith R. Schneider
University of Florida, Gainesville, FL; keiths29@ufl.edu

Consumer demand for ever-increasing amounts of minimally
processed fresh produce can run the risk of being contaminated by
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pathogens which can, in some cases, make consumers seriously
ill. The loss of public confidence associated with food recalls
and outbreaks of infectious diseases associated with food-borne
microorganisms can be devastating and vegetable producers
are genuinely and desperately interested in halting outbreaks.
The sheer scope of the 2006 spinach outbreak was undeniable
(spinach growers alone suffered $200 million in lost sales). In
light of this and later outbreaks in tomatoes and melons, the U.S.
Food and Drug Administration recently (2009) published three
draft documents outlining guidance strategies designed to help
growers and others across the entire supply chain minimize or
eliminate microbial contamination in tomatoes, leafy greens,
and melons. The commodity specific guidelines (CSGs) are
intended for growers, packers, processors, transporters, retailers,
and others throughout the supply chain and provide a frame-
work for identifying and implementing appropriate measures
to minimize the risk of microbial contamination of tomatoes,
leafy greens, and melons. This workshop will explore the cur-
rent status of fresh produce safety from the standpoint of key
food production and handling safeguards presently in place, to
the future transformations driven, partially, by developments in
the food industry, federal and state regulation. Consequently,
the program will involve a review of the current fresh produce
safety outreach methods and clarify the need for additional
research within programs which target the safe production and
handling of fresh produce.

8:30-9:00 am
Current Food Safety Outreach
in the Mid-Atlantic and New England States

Wesley L. Kline*
Millville, NJ; wkline@rce .rutgers.edu

9:00-9:30 am
Current Needs in U.S. Leafy Green Research
and Outreach Programming

Charles A. Sanchez*

Univ. of Arizona, Yuma, AZ; sanchez@ag.arizona.edu

Wednesday, August 4, 2010
Workshop 14:

RosBREED: Enabling Marker-assisted
Breeding in the Rosaceae
Sponsor: Fruit Breeding (FRBR) Working Group

Springs D & E

Coordinator: Amy Iezzoni, iezzoni@msu.edu

Objective: In September, the USDA-SCRI program awarded
a grant that seeks to increase the breeding efficiency of Rosa-
ceous species. This project entitled “RosBREED: Enabling
marker-assisted breeding in the Rosaceae” involves four crop
groups, apple, strawberry, peach and cherry, and 12 breeders.
We are very interested in extending the reach of our project to
other rosaceous crop breeders who are not in our grant and fruit
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breeders in general. As the first translational genomics CAP
project funded for a fruit crop family, our project would pro-
vide non-rosaceous crop breeders insight into how one diverse
plant community came together to embrace our crop diversity
(and polyploid complexity) and move forward with a common
goal. Our RosBREED team would appreciate the opportunity
to present a Workshop at ASHS sponsored by the Fruit Breed-
ing Working Group, to help us engage the wider fruit breeding
community. Complete details of our project can be found at
www.rosbreed.org

The Rosaceae family (including apple, peach, sweet and tart
cherries, and strawberry) provides vital contributions to hu-
man health and well-being, and collectively constitutes the
economic backbone of many U.S. rural communities. Rosaceae
genetics and genomics are developing rapidly but have not
been translated to routine practical application. RosBREED
will create a national, dynamic, sustained effort in research,
infrastructure establishment, training, and extension for apply-
ing marker-assisted breeding (MAB) to deliver improved plant
materials more efficiently and rapidly. Specific objectives are
to: (1) enhance the likelihood of new cultivar adoption, enlarge
market potential, and increase consumption of rosaceous fruits
by using socio-economic knowledge of stakeholder values and
consumer preferences to inform breeding; (2) establish sustain-
able technical infrastructure for an efficient MAB Pipeline in
Rosaceae, including crop-specific SNP genome scan platforms
for breeding-relevant germplasm exploiting the shared ancestry
of Rosaceae crops; (3) integrate breeding and genomics resources
by establishing auser-friendly U.S .-wide standardized statistical
framework and breeding information management system; (4)
implement MAB in core RosBREED breeding programs with
a common focus on fruit quality traits; and (5) enhance sustain-
ability of cultivar development by transferring MAB technologies
to the public and private community of U.S. Rosaceae breeders
through training current and future breeders as well as engaging
the production, processing and marketing sectors, allied scien-
tists, and consumers. RoSBREED funding is provided from the
USDA-SCRI, award number 2009-51181-05808.

8:00-8:20 am
RosBREED Project Overview
Amy lezzoni*

Michigan State University, East Langin, MI; iezzoni@
msu.edu

8:20-8:40 AM

RosBREED Core Breeding Programs:
Goals and Future Impacts

J.J. Luby*
Univ of Minnesota, St. Paul, MN; lubyx001 @umn.edu

S28

Wednesday, August 4,2010

8:40-9:00 AM

Utilizing Socioeconomic Knowledge
of Stakeholder Values and Consumer
Preferences to Inform Breeding

Chengyan Yue*
Univ of Minnesota, St Paul, MN; yuechy @umn.edu

9:00-9:20 AM
Bridging the Chasm between Genomics and
Breeding: Enabling Marker-assisted Breeding

Cameron Peace*
Washington State University, Pullman, WA; cpeace@
wsu.edu

9:20-9:40 AM

Transferring Marker-assisted Breeding
Capabilities to the Public and Private
Community of U.S. Rosaceae Breeders

Cholani Weebadde*
Michigan State Univ, East Lansing, MI; weebadde@msu.
edu

Wednesday, August 4, 2010
Workshop 15:

The Role of Horticulture in
Managing Plant Invasiveness
and Reducing New Invasive
Introductions in the U.S.
Sponsor: Nursery (NUR) Working Group)

Springs A & B

Coordinator(s): Jyotsna Sharma, jyotsna.sharma@ttu.edu; Jim
Owen, jim.owen@oregonstate.edu

Objective: 1. To facilitate a discussion and exchange of ideas
on the role of horticulture in plant invasiveness in the U.S. via
structured presentations followed by a panel discussion. 2. To
discuss in detail: (1) a history of plant invasiveness in the U.S.,
(2) terminology associated with invasive plants, (3) breeding
methods to reduce the invasive potential of nursery crops, and
(4) current approaches for managing invasive plant populations.
3. To engage in an open discussion with the panelists includ-
ing invasive plant researchers and specialists from academia,
government, and industry.

The plant and nursery industries in the U.S. are intricately
involved in all aspects related to introduction, management,
and handling the consequences of plants that have become
invasive or may have the potential to become invasive. With
plantinvasiveness rapidly becoming an economic and ecological
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challenge, there is aconstant need for updating the plant industry
personnel on the latest information on science and technology
for preventing, managing, or reducing invasive plants. Our
workshop is designed to bring together researchers, specialists,
regulators,and stakeholders to discuss the role of plant industries
in managing invasive plants in the U.S.

8:00-8:20 am
History of Plant Invasiveness

Richard T. Olsen*
U.S. National Arboretum, Washington, DC; richard.
olsen@ars.usda.gov

Weed species, invasive or otherwise, have advanced lock-step
with the rise of agriculture and the advancement of human
cultures. In North America, the introduction of exotic species
began with the first colonists and continued unabated with the
rise in global trade. So what changed late in the 20" century to
explain the meteoric rise in the science of biological invasions?
Have scientific advancements in ecology shown us a new path?
Have urban sprawl and habitat fragmentation left a void to be
filled by an opportunistic cultivated flora? Has there been a
significant evolution in values that competes with objective
science and politicizes invasive species, turning the very act
of cultivating plants into a series of moral judgments? Plants
originallycultivated for ornament are prime targets, as they are
often viewed as having the least value but the highest risk in
invasive risk cost-benefit scenarios.

8:20-8:40 am
Invasive Plant Terminology

James Altland*
USDA-ARS, Wooster, OH; james.altland@ars.usda.gov

The nursery and landscape industries are often viewed as ma-
jor pathways for introduction of invasive plants. Whether this
recognition is deserved or not, states and government entities
are passing restrictive legislation. The horticultural industry
should be proactive in dealing with invasive plant issues before
legislation forces them into undesirable programs or practices.
One of the problems facing the horticulture industry is the lack
of a consistent and accurate terminology to describe invasive
plants. Ecologists have been debating invasive terminology for
many years. They still do not agree precisely what constitutes a
native plant, much less what constitutes an invasive plant. In the
interest of promoting uniformity of language in the business of
nursery crop production, the following terminology is recom-
mended for the United States. Use the term native to describe
plants that naturally occurred in a particular habitat or region
prior to Euro-American settlement. Use the term non-indigenous
species (NIS) to describe plants that are not native. Avoid using
the term alien, as this and similar terms have been viewed as
racist. Use the term invasive to describe populations of plants that
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produce reproductive offspring, often in very large numbers, and
distribute those offspring at considerable distances from parent
plants and thus have the potential to spread over a considerable
area and cause economic or environmental impact. Avoid using
the term noxious. Noxious is not an ecological description, but
a label applied by government and other entities whose criteria
vary greatly.

8:40-9:00 am
Breeding Methods to Reduce the Invasive
Potential of Nursery Crops

Ryan Contreras*
Oregon State University, Corvallis, OR; ryan.contreras@
hort.oregonstate.edu

Legislation to restrict production and sale of economically
important nursery crops considered invasive is being proposed
and enacted in numerous states. The estimated value of nursery
crops considered invasive is in the hundreds of millions. In
addition to the economic impact, these plants often fill a niche
in the urban landscape by growing well under strong abiotic
pressure and exhibit resistance/tolerance to pests and diseases
that native species have difficulty withstanding. As a result, it is
important to develop forms that have reduced fecundity, which
will allow growers to market forms of these hardy, non-native
species without the danger of causing economic or environmental
harm. Techniques to develop forms with reduced fertility such
as ploidy manipulation, interspecific hybridization, mutagensis,
and combinations of thereof will be discussed.

9:00-9:20 am
Current Approaches for Managing Invasive
Plant Populations

Robert Leavitt*
California Department of Food and Agriculture,
Sacramento, CA; rleavitt@cdfa.ca.gov

The California Department of Food and Agriculture (CDFA) is
charged withidentifying, preventing,eradicating and/controlling
invasive plants, also known as noxious weeds. This includes
preventing their entry into the state at the border protection sta-
tions. It also includes preventing the artificial spread of noxious
weeds in horticultural crops by regulation. The CDFA works
with county agricultural commissioners, cooperative weed
management areas, and other agencies and partners to control
and eradicate noxious weeds. The CDFA is an active member of
the California Horticultural Invasive Prevention partnership and
the works with PlantRight campaign to encourage the voluntary
removal of noxious weeds from horticultural production.
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Workshop 16:

Examining the 4R Concept of
Nutrient Management: Right
Source, Right Rate, Right Time,
Right Place

Sponsor: Plant Nutrient Management (PNM) Working Group
Coordinator: John D. Lea-Cox, jlc@umd.edu

Objective: The International Fertilizer Industry Association
(IFA) has is promoting the Global ‘4R’ Nutrient Stewardship
Framework, designed to facilitate the development of site- and
crop-specific fertilizer best management practices, based on
sound science. This workshop will expose participants to this
concept and allow for the discussion of the issues associated
with the adoption of these nutrient management practices.

This workshop will focus on the 4R concept of nutrient man-
agement, whose principles can be applied to both organic and
inorganic fertilizer sources. This concept can help farmers and
the public understand how best management practices for fer-
tilization contribute to agricultural sustainability goals. Goals
for economic, environmental and social progress are set by, and
reflected in performance indicators which have been validated by
research, and are then chosen by the farmer. Each topic in this
workshop will be led by five nationally known leaders in this
field. Each session will be briefly introduced with a presentation
by each speaker, who will then lead a lively discussion of each
topic among the workshop participants.

10:00-10:30 am
Importance of Getting Nutrient Applications
Right

Robert Mikkelsen*
Internatonal Plant Nutrition Inst, Merced, CA;
rmikkelsen@ipni.net

10:30-11:00 am
Selecting the Right Nutrient Source

Mark Gaskell*
Univ of Calif Coop Extn, Santa Maria, CA; mlgaskell@
ucdavis.edu

11:00-11:30 am
Getting Nutrient Timing Right

Marc van lersel*
University of Georgia, Athens, GA; mvanier@uga.edu

11:30 am—12:00 pm
Placing Nutrients in the Right Place

David R. Bryla*
USDA ARS, Corvallis, OR; brylad@onid.orst.edu
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12:00-12:30 pm
Getting the Rate of Nutrient Application Right

Bielinski M. Santos*
Gulf Coast Research and Education Center, IFAS,
University of Florida, Wimauma, FL; bmsantos @ufl.edu

Wednesday, August 4, 2010
Workshop 17:

Springs A & B

Product Development through
Private/Public Partnerships

Sponsor: Industry Division
Coordinator: Peter Petracek, peter.petracek@valent.com

Objective: The goal of this workshop is to show the importance
of private/public partnerships in product development and sug-
gest ways to strength those ties. Presentations will illustrate
previous examples on how private industry and public entities
interacted to bring products to market. Examples from companies,
universities and state and federal agencies will be presented.

10:00-10:30 am
Industry Example: Commerecialization of
Abscisic Acid

Johan Pienaar*

Valent BioSciences Corporation, Libertyville, IL; johan.
pienaar@valent.com

10:30-10:45 am
IPNI Example
Robert Mikkelsen*

Internatonal Plant Nutrition Inst, Merced, CA;
rmikkelsen@ipni.net

10:45-11:00 am
FAO Example
Daniel Gustafson*

FAO Liaison Office for North America, Washington, DC;
Daniel.Gustafson@fao.org

11:00-11:15 am
University Example: Nutraphyte

Carol J. Lovatt*
Univ of California, Riverside, CA; carol.lovatt@ucr.edu

11:15-11:30 am
Canadian Example
Jerome Konecsni*

National Research Council of Canada, Saskatoon, SK;
jerome.Konecsni@nrc-cnrc.ge.ca
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Workshop 18:

Screening Protocols to Assess
and Predict Invasiveness in Plants
Sponsor: Invasive Plant Research (INPR) Working Group

Coordinator(s): Sandra B. Wilson, sbwilson@ufl .edu and Joseph
P. Albano, joseph.albano@ars.usda.gov

Objective: (1)To discuss what plant characteristics and envi-
ronmental factors are typical of plant invaders. (2) To discuss
what predictive assessments or models have been developed,
how they vary, and how effective they are at correctly identify-
ing and rejecting potential invaders. (3) To use a specific plant
example, run it through a typical status or predictive protocol
(decision tree), and generate a risk assessment.

The substantial economic and ecological costs of invasive spe-
cies management and removal warrant aggressive assessment
and prevention programs. Numerous prediction protocols have
been developed and tested to assess the potential of plants to
become invasive with up to 96% accuracy. The Australian Risk
Assessment is currently used to regulate plant introductions in
Australia and New Zealand. This system may serve as an ef-
fective screening template on a broader, global scale to reduce
the future importation of invasive plant species. This workshop
will provide a platform for scientists to learn about the impact
of invasive species, exchange information on the strengths and
weaknesses of predictive tools in specific regions (including
California and Florida) and bridge horticulture with ecology.

10:00-10:40 am

Risk Assessment and Research Response
of Florida-invasive Ornamentals and Their
Cultivars

Gary Knox*
North Florida Res & Ed Ctr University of Florida,
Quincy, FL; gwknox@ufl.edu

Sandra B. Wilson
University of Florida, Fort Pierce, FL; sbwilson@ufl.edu

Numerous assessment tools have been developed with varying
intent, scope and criteria in response to the significant negative
economic and environmental impacts of invasive plants on
natural areas and agriculture. Florida’s favorable climate and
abundant tourism, agriculture and population foster introduc-
tion and escape of non-native plants. The University of Florida/
IFAS developed a process to evaluate and rank non-native plants
for invasiveness in Florida’s natural areas. Called the IFAS
Assessment of Non-Native Plants in Florida’s Natural Areas
(“IFAS Assessment”), the purpose is to provide a well-defined,
science-based mechanism by which all Florida Extension pub-
lications can consistently describe and categorize non-native
plants, particularly those that are invading natural areas in
Florida. The IFAS Assessment results in conclusions by species,
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region within Florida (north, central and south), category and
category-by-region. Conclusions are used to develop Extension
recommendations intended to prevent further invasion of natural
areas by non-native plants. All Florida Extension publications
dealing with non-native plants must include references stating
the IFAS Assessment recommendations. This common basis
for decisions about invasive, non-native plants will increase
consistency and improve understanding of recommendations
made by University of Florida personnel. The IFAS Assessment
is not used for regulatory purposes.

The IFAS Assessment consists of three parts: status assessment,
predictive tool and infraspecific taxon protocol. All plants first go
through the status assessment and may be subsequently directed
to the other two components. The predictive tool is adapted from
the Australian Weed Risk Assessment and is used for plants
recently introduced (less than 10 years for herbaceous plants
and 20 years for woody plants) or not yet in Florida.

The infraspecific taxon protocol is used for varieties, cultivars
and subspecies that are expected to behave differently than the
species. This component of the IFAS Assessment was developed
in response to University of Florida research demonstrating
apparent sterility or reduced invasiveness of some ornamental
cultivars of otherwise invasive non-native plants. Species with
cultivars showing reduced invasive tendencies were butterflybush
(Buddleja spp.), lantana (Lantana camara), privet (Ligustrum
spp.), chinese silvergrass (Miscanthus sinensis), heavenly
bamboo (Nandina domestica), fountaingrass (Pennisetum
spp.), mexican petunia (Ruellia tweediana) and porterweed
(Stachytarpheta spp.).

Application of the IFAS Assessment will be demonstrated with
Nandina domestica and N. domestica ‘Firepower’.

10:40-11:20 am
The Climate-matching Approach to Weed Risk
Assessment

Lynn Sweet*
University of California- Riverside, Riverside, CA;
Iwihb001@ucr.edu

Jodie Holt
University of California- Riverside, Riverside, CA; jodie.
holt@ucr.edu

As invasive plants continue to increase worldwide, there is an
increased demand to assess and categorize species for manage-
ment priority. This study assessed the use of a climate-matching
model to improve predictions of plant species spread. We
analyzed species that had been chosen using expert opinion for
designated listing as able to spread widely in California from a
small distribution in 1999, and determined whether this model
could have predicted more accurately the subsequent spread of
these species. The model generally performed better than the
expert opinion ranking. Although the model predictions showed
varied success with trees and riparian species, good predictive
outcomes were obtained for all herbaceous species. Climactic
preferences and limitations should be considered for prioritiza-

S31



Workshops 18-19

tion of invasive species when planning large-scale management
and early detection programs.

11:20 am—12:00 pm
Weed Risk Assessment in California

Elizabeth Brusati*
California Invasive Plant Council, Berkeley, CA;
edbrusati@cal-ipc.org

Doug Johnson
California Invasive Plant Council, Berkeley, CA;
dwjohnson@cal-ipc.org

Joseph DiTomaso
University of California-Davis, Davis, CA; jmditomaso@
ucdavis.edu

Christiana Conser
Sustainable Conservation, San Francisco, CA; suscon@
suscon.org

California is a biodiversity hotspot for native plants and has
become something of a hotspot for invasive plants as well, with
>200 non-native, invasive plants causing impacts in California
wildlands. More than half of the invasive plants in California
were introduced as ornamental species. At the same time, hor-
ticultural plants are one of the largest agricultural crops in the
state. Weed Risk Assessment can provide information on where
invasive plants may spread and which new species may become
the next invaders. Natural resource managers need to know
where these plants may spread, especially as climate change
progresses, in order to direct their early detection and control
efforts. Meanwhile, it would be valuable for the horticultural
industry to know which plants are or have the potential to become
invasive so the industry can take proactive measures.

This presentation will describe several risk assessment proj-
ects by the nonprofit California Invasive Plant Council (www.
cal-ipc.org) and our collaborators. First, we are working to
develop projections showing where invasive plants have the
most potential to spread. One of the strongest determinants of
a plant becoming invasive is its invasiveness in another region
with a similar climate. We started with a group of 35 invasive
plants and used Climex software to develop habitat suitability
models that compare the global native and invasive range of
each plant to the climate of California. We are now studying an
additional 30 species, focusing on plants that are of concern in
the Sierra Nevada, an area expected to be heavily impacted by
climate change. We also surveyed lists of invasive plants in other
mediterranean-type regions and compared them to the plants
already naturalized (but not considered invasive) in California
and to plants sold in the horticultural trade in California, in order
to identify possible future invasive plants.

In California, the California Horticultural Invasives Preven-
tion (Cal-HIP) partnership and its PlantRight campaign (www.
plantright.org) are working to develop a Weed Risk Assessment
based on the Pheloung model to screen new introductions. Since
2004, Cal-HIP has brought together environmental groups, hor-
ticultural industry groups, and government agencies to pursue
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voluntary changes to reduce the sale of invasive horticultural
plants. Cal-HIP works to remove invasive plants from the trade,
identify research questions, and provide information to nursery
owners, growers, and the gardening public.

Wednesday, August 4, 2010
Workshop 19:

Springs K & L

The Influence of Production
Practices on Food Safety

Sponsor: Weed Control and Pest Management (WCPM)
Working Group

Coordinator: Daniel C. Brainard, brainar9@msu.edu

Objective: To examine the effect of cultural practices (insect and
disease management and irrigation practices) on the movement
of foodborne illness pathogens in horticultural crops.

Several foodborne illness outbreaks in recent years associated
with fresh produce have led to the proposed legislation for more
stringent food safety regulations for fruits and vegetables. This
pending food safety legislation has the potential to alter fruit and
vegetable production practices in the U.S. However, scientific
research to support or refute the proposed regulations is greatly
lacking. The purpose of this workshop is to examine the research
currently being conducted on cultural practices as it pertains to
the transmission of human enteric pathogens, such as E. coli
O157:H7 and Salmonella. A case-study of tomato growers on
the Eastern Shore of Virginia and their response to foodborne
illness outbreaks will be presented. The workshop also will
examine the role of flies as carriers of pathogens to food plants
and the implications for IPM programs for insect management.
Are some flies better vectors than others? What is a safe distance
for an animal operation to be located from a fruit or vegetable
operation to minimize the risk of contamination? The workshop
will follow the life of the pathogen on the crop plant as well.
How long will the pathogen persist? Can the pathogen move
into the plant from the leaf or fruit surface? Lastly, the work-
shop will address potential remediation practices that growers
can use to reduce the risk of pathogen contamination, such as
treating irrigation water. Is drip irrigation sufficient to minimize
foodborne illness risks? Is quarterly or yearly water testing
meaningful in a crop production environment? This workshop
aims to create a dialogue and fuel research among participants
to develop cultural practices for fruits and vegetables that will
reduce the risk of foodborne illness and shape the pending food
safety legislation.

10:00-10:30 am
Assessing the Role Good Agricultural Practices
Play in Reducing Preharvest Contamination of
Fresh Vegetables

Melanie Lewis Ivey*

The Ohio State University, Wooster, OH; ivey.14@osu.
edu
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Jeftrey T. LeJuene
The Ohio State University, Wooster, OH; lejeune.3@osu.
edu

Sally A. Miller
The Ohio State University, Wooster, OH; miller.769@
osu.edu

Foodborne disease outbreaks caused by contaminated fresh
vegetables continue to be a concern in the United States despite
efforts by industry, academia and the government to reduce their
incidence. Gaps, misconceptions and emerging perceptions
among growers with regard to their decision-making process
and practices concerning prevention of and response to pre- and
post-harvest contamination were identified using responses to
a mail questionnaire administered to Midwestern vegetable
growers (n=621). Returned questionnaires (n=261) were coded
and responses analyzed using non-parametric statistical tests.
Only growers who self-reported as being very familiar with
GAPs implemented them consistently (r=0.00). In contrast,
there was no significant correlation between frequency of GAP
implementation, such as water quality testing and equipment
sanitation (r<0.379), and GAP familiarity among growers who
claimed any lesser degree of familiarity with GAPs (r=0.437).
Growers strongly or somewhat agreed that pre-harvest plant
diseases and pre- and post-harvest insects were sources of mi-
crobial contamination. Respondents were unsure if transplants
and post-harvest plant diseases were a source of contamination
(medianresponse was “neither agree nor disagree”). Most grow-
ers strongly or somewhat disagreed that seeds were a source of
contamination. Eminently, there is a gap in perceived knowledge
between familiarity with GAPs and their actual implementation,
except amongst the most knowledgeable growers. Grower’s
beliefs that plant diseases can be sources of contamination
warrant further studies in plant-human pathogen interactions on
vegetables. These findings support the development of target-
specific methods of communication and response.

10:30-11:00 am
Protecting Food Crops from Contamination
with Filth Fly Transmitted Human Pathogens

Alec Gerry*
University of California Riverside, Riverside, CA; alec.
gerry @ucr.edu

Astri Wayadande
Oklahoma State University, Stillwater, OK;
a.wayadande @okstate.edu

Justin Talley
Oklahoma State University, Stillwater, OK; justin.
talley @okstate.edu

Lakmini Wasala
Oklahoma State University, Stillwater, OK; lakmini.
wasala@okstate.edu

Recent outbreaks of human illness due to Salmonella and E. coli
associated withhuman food crops have received significant media
attention and resulted in costly industry recalls. However, the
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source of the contaminant bacteria in many of these outbreaks
remains unclear. We are investigating the possibility that filth
flies may be responsible for acquiring these pathogenic bacteria
from domestic animals and moving them into human food crops.
Some species of filth flies are commonly associated with animal
feces and recent work by our group has shown that filth flies
contaminated with E. coli O157:H7 can be found resting on
human food crops such as lettuce. Furthermore, contaminated
flies can deposit these pathogenic bacteria on visited plants.
House flies exposed to E. coli O157:H7 were shown to regur-
gitate this bacterium onto spinach plants, with SEM revealing
that bacteria adhered to the spinach phylloplane and increased
in number after 7 days. The bacteria also adhered to the fly
labellae and tarsi in low to moderately high numbers. Flies are
known to disperse distances > 15 km, but probably commonly
disperse less than 2-3 km from developmental sites associated
with domestic animals. Placing food crop production facilities
at distances over 2-3 km from domestic animal facilities will
likely reduce the opportunity for contaminated flies to reach the
food crop. Current research is evaluating the role of homopteran
pests to attract filth flies to food crops as a result of honeydew
production and deposition on the plant. Field collected flies of-
fered a choice of attractant materials including aged honeydew
colonized with sooty mold, commercial fly bait, and a milk-
sugar-yeast liquid attractant, were significantly more attracted
to the aged honeydew than to any other material tested. It is
thought that flies and other insects are attracted to honeydew
in the field as a source of sugars to support flight energy needs.
Identification of the specific volatiles that are attractive to flies
is one component of an ongoing research project funded by a
nearly I million dollar research grant to lead PI Astri Wayadande
at Oklahoma State University.

11:00-11:30 am

Tomato Food Safety Experiences and
Improvements on the Eastern Shore of Virginia
Steve Rideout*

Virginia Tech—Eastern Shore AREC, Painter, VA;
srideout@vt.edu

11:30 am-12:00 pm

Irrigation Water Remediation for Vegetable
Growers

Christopher Gunter*
North Carolina State University, Raleigh, NC; chris_
gunter@ncsu.edu

Jose Garzon
North Carolina State University, Raleigh, NC; jose_
garzon@ncsu.edu

Trevor Phister
North Carolina State University, Raleigh, NC; trevor_
phister@ncsu.edu

Mara Massel
North Carolina State University, Raleigh, NC;
markowen1968 @yahoo.com
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Garry Grabow
North Carolina State University, Raleigh, NC; garry_
grabow @ncsu.edu

Fresh produce safety and human health are critical issues for
farmers regardless of production scale. Consumers are demanding
assurances from produce growers and retailers that their produce
is safe. Through the use of Good Agricultural Practices, growers
are able to identify important transfer points of pathogens to fresh
produce. These include workers hands, animals and the water
used on the farm. Irrigation water quality can be particularly
difficult to manage if the producer is limited to surface water
sources. One critical area of concern in production is irrigation
water that is applied to the crop during the season. Knowing
the quality of that water and methods to remediate that water if
necessary are critical areas of concern. In an effort to address
this potential source of contamination, growers are looking for
practical and cost effective solutions to treat irrigation water prior
to application. This talk will focus on methods of remediation
currently available to fresh produce growers. The strengths and
weaknesses of each system will be discussed. Research results
with these systems will highlighted where applicable.

Wednesday, August 4, 2010 Desert Salon 1-3

Workshop 20:

Role of Roots and Rhizosphere in
Organic/Sustainable Production

Sponsor: Root Growth and Rhizosphere Dynamics (RHIZ)
Working Group

Coordinator: David R. Bryla, brylad@onid.orst.edu

Objective: The objective of this workshop is to explore dif-
ferences in the root environment and its function between
conventional and organic farming systems.

Soil environments differ considerably between organic and
conventional farming systems. In general, organic production
systems have much higher inputs and retention of organic mat-
ter, which lead to larger labile pools of C, greater microbial
activity, and increased availability of soil nutrients compared to
systems that receive only mineral fertilizers. In this workshop,
we will explore how such differences influence presence and
function of roots and associations with microbial organisms in
the rhizosphere. The speakers will discuss recent research on
this topic and explore benefits and difficulties associated with
soil management in organic horticultural production.

3:30—4:00 pm

Blueberry Root Dynamics and Nutrient
Management under Organic and Conventional
Production

Luis Valenzuela-Estrada*
Oregon State University, Corvallis, OR; valenzul@onid.
orst.edu
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Oscar L. Vargas
Oregon State University, Corvallis, OR; vargasoo@hort.
oregonstate.edu

David R. Bryla
USDA ARS, Corvallis, OR; brylad@onid.orst.edu

Dan M. Sullivan
Oregon State University, Corvallis, OR; dan.sullivan@
oregonstate.edu

Bernadine C. Strik
Oregon State University, Corvallis, OR; strikb@hort.
oregonstate.edu

Two principal differences that differentiate organic from con-
ventional production in blueberry are nutrient management and
weed control. Use of nutrient amendments, such as fish emul-
sion, feather meal, and yard debris compost, and weed control
methods, such as surface sawdust mulch and black landscape
fabric (weed mat), create rhizosphere conditions that differ from
conventional systems. Organic soil amendments have a unique
influence on soil chemical and biological properties, including
soil pH, electrical conductivity (salinity), and the structure of
microbial populations and fungal symbionts (ericoid mycor-
rhizae). Likewise, weed mat often increase soil temperature
while sawdust reduces it, influencing various soil-temperature-
dependent processes associated with microbial activity and root
function (e.g., growth, respiration, nutrient uptake). Thus, to
better predict crop growth and productivity in organic systems,
proper understanding of the belowground processes is critical.
However, while roots have been well studied in several major
fruit crops, including apples, grapes and citrus, belowground
research in blueberry is comparatively new and little is known
about the timing of new root production, root lifespan, or root
turnover in either organic or conventional systems. Preliminary
results from two studies, an organic trial and a conventional trial,
examining blueberry roots will be discussed in this presentation.
Blueberry root dynamics were monitored using minirhizotrons
and examined inrelation to soil pH and soil electrical conductivity.

4:00—4:30 pm
Rootstock Genotype Interactions with

Rhizosphere Microbial Consortia, and
Associated Responses to Apple Replant Disease

Ian Merwin*
Cornell University, Ithaca, NY; IM13@cornell.edu

Angelika St. Laurant
Cornell University, Ithaca, NY; asl12@cornell.edu

Shengru Yao
Cornell University, Ithaca, NY; sy95@cornell.edu

Michelle Leinfelder
Cornell University, Ithaca, NY; mml32@cornell.edu

Janice Thies
Cornell University, Ithaca, NY; jet25@cornell.edu

For 20 years we have investigated biological methods for man-
aging apple replant disease (ARD), a common soilborne disease
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complex with variable causes in New York orchards. Initially we
evaluated different preplant cover crops and soil amendments
in more than 30 orchards over many years. No preplant cover
crops or soil amendments provided consistent ARD control
across different sites and soil types, so we began searching for
genetic sources of ARD resistance or tolerance in various Malus
species and rootstocks. Testing some 1000 different accessions
representing 19 species of Malus, we found several rootstocks
(G.30and CG.6210) from the Cornell-Genevarootstock breeding
program, and some M. sieversii seedlings that were resistant or
tolerant to ARD in a composite mixture of soils from five NY
orchards with known histories of severe ARD. When G.30 and
CG6210 were later planted in an ARD orchard following preplant
soil fumigation with Telone C-17, or soil compost amendments,
‘Empire’ apple trees on those two rootstocks grew and yielded
substantially more than trees on M.7, M.26, or G.16 rootstock,
and performed equally well in fumigated or non-fumigated loca-
tions, and in or out of the previous orchard tree rows. Molecular
fingerprint studies (DGGE based on 16s rRNA) of root-zone
soil samples from the different rootstock genotypes showed that
G.30 and CG.6210 had different rhizosphere microbial com-
munities than the Malling rootstocks. More recently we have
investigated root-zone soil microbial consortia and severity of
ARD on seven rootstock genotypes (M.9, M.26, G.30, G41,
G.65,G.935, and CG.6210) planted in soil where trees on four
of those same rootstocks (M.9, M.26, G.30 and CG.6210) had
grown for the previous 15 years. Rootstock genotyping showed
that genetic distances among these rootstocks were correlated
with their differential responses to ARD. Root-zone fungal
and bacterial community composition (assessed with T-RFLP
molecular analyses) differed between ARD resistant and suscep-
tible rootstocks, and sequences matching with the Burkholderia
cepacia complex (a putative disease-suppressive soil microbe)
in the GENBANK database were obtained only from CG.6210
root-zone samples. Rootstock genotypes previously grown in
the soil affected subsequent ARD severity differentially among
these replant rootstocks, but replanting with the same rootstocks
did not consistently exacerbate ARD severity. These results
indicate that CG.6210 induces an ARD-suppressive microbial
consortium in its rhizosphere, which may represent a novel
mechanism for controlling this disease in orchards.

4:30-5:00 pm

Rhizosphere Processes in Natural and Managed
Systems: Implications of New Research for Soil
Carbon Dynamics

Alex Gershenson*
EcoShift Consulting, Santa Cruz, CA; agershenson@
ecoshiftconsulting.com

Weixin Cheng
University of California, Santa Cruz, Santa Cruz, CA;
wxcheng@ucsc.edu

Therhizosphere constitutes one of the most dynamic components
of soil organic matter. Over the last decade we have gained
many new insights into fine root dynamics, importance of root
exudation, and rhizosphere microbial dynamics. California
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seasonally dry systems in particular offer interesting research
opportunities for examination of fine root dynamics and rhizo-
sphere processes due to routine soil moisture limitations. New
findings suggest a significant influence of rhizosphere processes
on nutrient mobilization and soil organic matter decomposition.
Understanding these mechanisms is critical for understanding
overall soil carbon and nutrient dynamics, especially in the face
of projected climate change, which will alter temperature and
precipitation regimes.

5:00-5:30 pm

Biochar Amendments Alter Soil Microbial
Community Abundance, Activity, and Diversity:
Is This a Good Thing for Organic Agriculture?

Janice E. Thies*
Cornell University, Ithaca, NY; jet25@cornell.edu

We have studied microbial community dynamics in terra preta
soils of the Brazilian Amazon, rich in black carbon; and in
temperate soils amended with corn stover biochar, planted to
corn, in NY State. In the terra preta soils, bacteria and archaea
responses were studied; whereas in NY, we focused on bacteria
and fungi. Abundance was measured by plate and liquid culturing
and by microbial biomass estimates. Activities examined include
carbon respiration and soil hydrolytic exoenzyme activities. Di-
versity was investigated by SEM, T-RFLP DNA fingerprinting
and cloning and sequencing of archaea, bacteria and fungi from
the two regions. In general, soils high in black carbon and those
amended with biochar harbor microbial communities that are
more abundant, more active,release lower amounts of important
greenhouse gases,and are highly divergent genetically from those
in unamended soils. Other studies have shown that root growth
and fungal hyphal extension are stimulated in the presence of
biochar. Hold on though—before you go out and blanket your
land with biochar—best to find out if biochar application is a
desirable practice for enhancing the ecosystem services provided
by the biotic component of soils under your care.

Wednesday, August 4, 2010
Workshop 21:

Frontiers of Fruit

Sponsor: American Pomological Society (APS)

Springs H-J

Coordinator(s): Chad E. Finn, fi nnc@hort.oregonstate.edu;
David A. Karp, dkarp@sprintmail.com

Objective: To discuss new, unusual and promising fruits grown
in California and Arizona

In response to the increasing consolidation of retail chains and
resulting pressure on wholesale prices, fruit farmers have sought
either to become larger and more productive, or to focus on
niche crops that command a premium. In California, particularly,
competition to find new, lucrative fruits and cultivars is intense,
as germplasm explorers, breeders and farmers have sought out
novel or unfamiliar fruit types with distinctive appearances and
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Workshop 21

extraordinary flavors. For some, production aims at mainstream
markets; other appeal chiefly to the diverse immigrant groups
that abound in the state (tejocote). Some are traditional fruits,
long neglected here butrecently rediscovered (greengage plum);
others are truly novel genotypes (peacotum; blood mandarin
hybrid) originating from controlled crosses. Some are public,
others proprietary. Some are profitably grown now; others are
still under evaluation. Some require the warm, dry California
climate, but others may be of interest elsewhere. All of the fruit
types presented in this workshop are truly innovative and either
have been commercialized or show potential for commercial-
ization. Shifts in growing areas, following varietal demand
and economic incentives, are also part of the picture (Arizona
dates). The session will be followed by a tasting that will include
samples of the fruits under discussion and other extraordinarily
interesting or delicious cultivars.

3:30-3:35 pm
Introduction to the Workshop

Chad E. Finn*
USDA ARS HCRL, Corvallis, OR; finnc@hort.
oregonstate.edu

3:35-3:55 pm
Date Cultivation in Arizona and the Bard Valley

Glenn C. Wright*
Univ of Arizona, Yuma, AZ; gwright@ag.arizona.edu

The commercial date industry in the United States is located
primarily in the Sonora Desert of southeast California and south-
ern Arizona. Significant date plantations occurred in Arizona
prior to those in California; the first importations of offshoots
were made in 1890 from Algeria, Egypt and Saudi Arabia. By
1908, 135 varieties of dates were growing at a USDA station
in Tempe, AZ. Date propagation techniques, date pasteuriza-
tion, disease control and uniform ripening were some of the
issues confronted at this early stage. From 1920 through 1950,
the date industry developed; by 1946 there were about 150 ha
in the state. Processing, packing, and marketing fruit became
the major activity of the industry, which was centered in the
Phoenix area, in the south-central part of the state. Some of this
activity was enhanced by high fresh fruit prices due the lack of
imported dates and high sugar prices during World War II. At
this time, there was a vibrant research program conducted by the
University of Arizona. Following the war, prices dropped, but
new packinghouses were constructed and mail-order businesses
were developed. However, the industry was struck by several
freezes and late summer rainfall events in the 1950s, which
severely damaged the crop. This, coupled with urbanization,
and increased labor costs led to the demise of the Phoenix-area
industry by 1960. From that time until 1990, there were virtu-
ally no dates planted in the state, but a Medjool industry was
developing across the Colorado River from Arizona,in Bard,CA.
Expansion plans by these growers led them to the inexpensive
land and water in southwestern Arizona, and there has been a

S36

Wednesday, August 4,2010

resurgence of the industry. Today, about 1700 ha of bearing
and non-bearing Medjools are planted in Arizona, and more
are planned. There are also new packinghouses and a growing
research program. The future of the Arizona industry is brighter
than it has been in many years.

3:554:15 pm
Selection, Cultivation, and Commercialization
of Central Asian Apricots in California

John Driver*
Driver Farms, Waterford, CA; jadriver@pmbx.net

Apricot production in the United States has declined over the
past several decades, possibly due to the shift in consumer pref-
erence from canned to fresh fruit consumption, and consumer
dissatisfaction with “supermarket apricots.” Consumers desire
higher quality cultivars than currently available. Central Asia is
acenter of origin for apricot (Prunus armeniacal.). Recognizing
this unique source of diversity, several breeding programs in
the United States have incorporated Central Asian germplasm
in their apricot breeding strategies. In the mid-1990’s, I col-
lected a wide diversity of apricot seeds over a very extensive
geographical range in Central Asia that formed the basis of our
selection and breeding program. The diversity of this collection,
which includes glabrous, white-fleshed, and dry-on-the-tree
selections, will be presented. High soluble solids (21-30 °Brix)
and complex flavors characterize our selections. Field trials of
the most promising selections are underway worldwide, and
commercialization has begun in California.

4:15-4:35 pm
New and Promising Citrus Cultivars in
California

Tracy L. Kahn*
University of California- Riverside, Riverside, CA; tracy.
kahn@ucr.edu

During the past decade there have been significant changes in
the number and types of citrus varieties grown in California for
the commercial and specialty fresh fruit industries. This is due in
part to the introduction of a number of new citrus varieties into
California from other parts of the world and to recent releases
of new varieties from the UCR Citrus Breeding Program. These
include the introduction of proprietary varieties such as the
anthocyanin-pigmented mandarin ‘Mandared’ or ‘Red Nules’,
and the seedless lemon ‘Lemox’ or ‘ Yellowstar’,as well as open
introductions such as ‘Nordmann Seedless’ kumquat and ‘Cara
Cara’ navel orange. This also includes new releases from the
UCR Breeding Program such as the anthocyanin-pigmented pum-
melo hybrid ‘Valentine’, and a number of irradiated, low-seeded
selections of traditional mandarin cultivars such as ‘Tango’,
‘Daisy SL, ‘Fairchild LS’, and ‘Kinnow LS’. Characteristics
of each of these varieties will be discussed. These new variet-
ies are building market demand for seedless fruit, easy-to-peel
mandarins with brightly colored and fine-textured rind, and
citrus varieties with unique characteristics.
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4:35-4:55 pm
Evaluation of Central Asian Melon Varieties
in the San Joaquin Valley

Richard H. Molinar*
University of California Cooperative Extension, Reedley,
CA; rhmolinar@ucdavis.edu

Cantaloupes,honeydews,and watermelons were grown on 97%
of the 27,200 acres of melons in Fresno County, CA in 2008.
Only about 760 acres are devoted to “other melons” such as
Casaba, Crenshaw, Galia, Juan Canary, Orange Flesh, Persian,
Santa Claus, and Sharlyn. However the value of these melons is
over $3.5 million. The family of Cucumis melo includes many
different subspecies of different shapes, colors, tastes, and
sweetness. The Uzbek or Russian melon is one in this family
that was grown on about 200 acres in 2001-04 under the trade
name Silk Way. The farmers emigrated to the United States from
Kazakhstan and began growing this specialty melon during this
period. During the last 8 years melon trials were planted and
evaluated at the Kearney Research and Extension Center in
Parlier to evaluate the cultivars’ production, Brix, acceptability
to the consumer, and other parameters. Varieties such as Hami,
Piel de Sapo, Medellin, Fioli, Magenta, Esmerelda, Uzbek and
others were planted and grown organically. During these trials
the main disease problem was Macrophomina phaseoli (charcoal
rot), a fungal soilborne disease.

4:55-5:25 pm

Frontiers of Fruit in California:

An Overview of New and Rediscovered
Fruit Types with Potential for Commercial
Cultivation

David A. Karp*
University of California at Riverside, Los Angeles, CA;
dkarp@sprintmail.com

Many California farmers and breeders are actively searching
for new or rediscovered fruit types with promising characteris-
tics such as exceptional flavor, unusual color or texture, novel
interspecific parentage, perceived health properties, or value
to ethnic communities. This session provides an overview of
some of the most interesting species and cultivar groups
currently being grown or under trial in California, includ-
ing greengage and mirabelle plums (Prunus domestica);
tejocotes (Crataegus pubescens); sweet-fleshed quinces
(Cydonia oblonga); goji (Lycium barbarum); pollination vari-
ant, nonastringent persimmons (Diospyros kaki); red-fleshed
peaches and nectarines (P. persica); and novel interspecific
stone fruit hybrids such as Peacotums (P. persica x P. arme-
niaca Coordinator: E. Barclay Poling, barclay_poling@ncsu.
edu P. salicina), Nectaplums (P. persica x P. salicina), and
Cherums (P. avium x P salicina). The treatment of each fruit
type includes a description, and explanation of why it may be
of commercial interest; its origin and history of cultivation,
particularly in California; germplasmresources, including infor-
mation on leading cultivars and their availability; environmental,
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horticultural and postharvest requirements and challenges; and
marketing and intellectual property issues. Many of the fruit
types are potentially of interest for cultivation in states other
than California.

Wednesday, August 4, 2010
Workshop 22:

Social Networking Tools and
Delivery of Extension Programming

Sponsor: Extension Division and Commercial Horticulture
(CHEX) Working Group

Springs D & E

Coordinator: Richard E. Durham, rdurham@uky.edu

Objective: This workshop will explore the various social net-
working tools available such as Twitter, Facebook, Ning, blogs,
and others, and describe how these tools might be used to assist
in delivering Extension programming or better allow Extension
staff or Extension staff and clients to interact.

Web2.0,social networking, Facebook, Twitter, YouTube,blogs...
The Internet is now much more than just a place to host content.
Static Web pages have given way to dynamic portals where users
constantly exchange and upgrade information. How do we in
horticulture, and more specifically, we who deliver Extension
information in horticulture, engage these new tools? Or do we
engage them--is the learning curve too steep for adopting these
resources compared to the professional and personal rewards for
using them? How do we ensure our content remains objective
andreliable? How do we set our content apart from other sources
and receive credit for its development? What rules do we follow
when engaging the public through social media? This workshop
will highlight some of the social networking tools available and
discuss how these tools may be useful in Extension program-
ming and maintaining contact with colleagues and clientele.

3:30-3:50 pm
Using Twitter and Facebook in Extension
Programming

Steven Earl Newman*
Colorado State Univ, Fort Collins, CO; steven.newman@
colostate.edu

3:50-4:10 pm
Using Ning to Connect with Colleagues and
Deliver Content

W. Timothy Rhodus*
Ohio State Univ, Columbus, OH; rhodus.1 @osu.edu

4:10-4:30 pm
Social Networking Tools and e-Extension

Terry Meisenbach*
eXtension, Rancho Mirage, CA; tmeisenbach@
extension.org
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4:30-4:45 pm

Summary of Best Practices When Using Social
Media

Richard E. Durham*
Univ of Kentucky, Lexington, KY; rdurham@uky.edu

Wednesday, August 4, 2010 Desert Salon 7

Workshop 23:

Strawberry Cold Protection and
Crop Growth Enhancement with
Floating Row Covers

Sponsor: Industry Division
Coordinator: E. Barclay Poling, barclay_poling@ncsu.edu

Objective: Radiation frosts and freezes can seriously damage
unprotected strawberry buds and blossoms. Historically,overhead
sprinkler irrigation has been the primary strategy to protect this
crop from cold injury, but in more recent years there has been
a shift away from sprinkler irrigation to floating row covers in
North Carolina’s strawberry plasticulture production, as well as
other strawberry growing areas in the Mid-South, Northeast and
Midwest. Row covers have several important advantages over
sprinkling, including important water savings, reduced soil ero-
sion,reduced fertilizer leaching, and reduced fuel/energy usage.
However, row cover application and removal is labor intensive
and larger scale farmers in commercial growing areas such as
Southwest Central Florida (>3645 ha), seriously question the
technical and economic feasibility of utilizing row covers as an
alternative to sprinkler irrigation for frost protection during their
winter harvest season. There are added issues with row covers that
relate to However, due to the severity of a freeze that occurred
in Florida on January 11-14, 2010, strawberry producers were
forced to pump more than 3.8 million liters/ha (407 thousand
gallons of water per acre) to protect their crop from cold injury,
and this led to massive sinkholes on Interstate-4 (Orlando—Tampa)
as well as depleting neighborhood water supplies for over 400
residents in the Plant City area— where most of the industry’s
strawberry production is concentrated. Furthermore, sprinkler
irrigation did not provide complete protection against crop cold
injury on many farms in Jan.2010. There is relatively little local
expertise in using row covers as an alternative mitigation method
in Florida, and an important purpose of this workshop will be to
discuss how row cover technology might be profitably adapted
to strawberry enterprises in Florida as well as other production
areas in the US and North American where sprinkler irrigation
has been the predominant method of frost and freeze protection
in strawberry.

Radiation frosts and freezes can seriously damage unprotected
strawberry buds and blossoms. Historically, overhead sprinkler
irrigation has been the primary strategy to protect this crop
from cold injury, but in more recent years there has been a shift
away from sprinkler irrigation to floating row covers in North
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Carolina’s strawberry plasticulture production, as well as other
strawberry growing areas in the Mid-South, Northeast, and
Midwest. Row covers have several important advantages over
sprinkling, including important water savings, reduced soil ero-
sion,reduced fertilizer leaching, and reduced fuel/energy usage.
However, row cover application and removal is labor intensive,
and larger scale farmers in commercial growing areas such as
Southwest Central Florida (>3645 ha), it is still very unclear as
to whether covers are economically feasible as an alternative to
sprinkler irrigation for frost and freeze protection. There is rela-
tively little local expertise in using row covers as an alternative
mitigation method in Florida, and an important purpose of this
workshop will be to discuss how row cover technology might
be profitably adapted to strawberry enterprises in areas in the
US and North American where sprinkler irrigation has been the
predominant method of frost and freeze protection in strawberry.
Another purpose of this workshop will be to discuss the recent
experiences of strawberry researchers in North Carolina for using
floating row covers to advance the ripening season as well as to
enhance branch crown development on the popular strawberry
plasticulture cultivars Camarosa and Chandler. In addition,
there will be information provided on various problems that
have been encountered with row cover usage in the Mid-South
such as mechanical injury to the plants and blooms under very
high wind conditions and the reduced cold protection value of
row covers that become wet and frozen.

3:30-3:50 pm

A Grower Perspective on the Florida
Strawberry Industry and the Impact of the
January 2010 Freeze as well as How Row
Covers May Be Utilized in Florida to More
Effectively Control Frost and Freeze Losses

Porter Hare*
Berry PatchesInc, Dover, FL; BerryPatchesInc@aol.com

3:50-4:20 pm

Overview of Row Cover Applications in the
North Carolina Strawberry Plasticulture System
for Cold Protection, Crop Growth Enhancement
and Forcing

E. Barclay Poling*

NC State University, Raleigh, NC; barclay_poling@ncsu.
edu

4:20—4:40 pm

A Two-year Study of the Influence of Row

Covers in the Piedmont and Mountain

Regions of North Carolina on Branch Crown

Development, Marketable Yields, and Berry

Size for the Cultivars Chandler and Camarosa
E. Barclay Poling

NC State University, Raleigh, NC; barclay_poling@ncsu.
edu
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Jeremy Pattison*
NC State University, Kannapolis, NC; barclay_poling@
ncsu.edu

Elizabeth Clevinger
NC State University, Kannapolis, NC; elizabeth_
clevinger@ncsu.edu

4:40-5:00 pm
The Practical Challenges of Using Row Covers
for Large Commercial Strawberry Acreages

Kris Nightengal*
Intergro, Inc, Safety Harbor, FL; kris@intergro.com

5:00-5:20 pm
Industry Panel

Wednesday, August 4,2010
Workshop 24:

Springs A & B

Teaching Sustainable Landscaping
Practices in the College Classroom:
Topics and Methods

Sponsor: Teaching Methods (TCHG) Working Group

Coordinator(s): Marietta Loehrlein, mm-loehrlein@wiu.edu;
Ann Marie VanDerZanden, vanderza@iastate.edu

Objective: The goals of this workshop are to enhance dialogue
among college instructors on the emerging field of sustainable
landscaping practices; to provide a networking opportunity to
those already teaching a course on the subject, and to provide
guidance and ideas to others; to examine current issues and
trends for the future.

Sustainable landscaping is an emerging field within horticul-
ture. Numerous sustainability-related practices are currently
being implemented by landscape companies and others. Some
of these practices are being widely and quickly adopted in the
United States, Canada, and many other countries around the
world. Regulations are being implemented by municipalities
and other governing bodies seeking to address sustainability
issues. Such issues include: stormwater run-off, consumption
of non-renewable resources, contamination of water from fertil-
izers and pesticides, excess demand on limited potable water
supplies, and carbon dioxide emissions.

The Green Industry is intricately involved in providing anumber
of solutions to address these environmental concerns. Some
examples include: stormwater management using rain gardens,
bioswales, vertical gardens, and vegetated roofs; use of recycled
products in the landscape including rubber mulch and hardscape
products using recycled glass; and composite wood products
used in park benches, decking materials, and children’s play
equipment. Many of these landscaping practices have seen
increased use in recent years. On a broader scale, urban design
and planning that incorporates ecological design principles and
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wildlife habitat creation and restoration are important aspects
of sustainable landscaping. College-level horticulture and land-
scaping courses are responding to the need to prepare students
for issues and practices in their respective professional areas. In
this workshop, speakers will present curricula, class exercises,
websites,and course materials they have developed and are using
in each of their college-level courses. Faculty will discuss the
use of online platforms for course material distribution.

Topics will cover the spectrum from ecological concepts to
landscape design, construction and implementation, to main-
tenance and management. The Sustainable Sites Initiative and
other emerging issues in sustainability will be discussed.

3:30-3:45 pm

Integration of Sustainability across a
Landscaping Curriculum

Eric Castle*
University of Minnesota—Crookston, Crookston, MN;
castl047@umn.edu

Aslong-term sustainability requires behavioral changes,concepts
and techniques are woven through each course the curriculum.
Specific coverage of emerging concepts, such as the Sustain-
able Sites Initiative, allows students to enter the workplace with
cutting edge knowledge.

3:45-4:00 pm
Sustainable Landscaping: Issues and Practices

Marietta Loehrlein*
Western Illinois University, Macomb, Illinois; mm-
loehrlein@wiu.edu

A new course was taught in Fall 2009 at Western Illinois Uni-
versity called Sustainable Landscape Practices. The course was
designed to introduce students to the leading issues of concern
in the landscape profession within the emerging field of sus-
tainability. Such issues include water shortages, stormwater
management, plant usage for energy savings, plants and native
pollinators, habitat destruction,energy and landscape equipment,
impact of pesticide use, and recycled/remanufactured materials.
New technologies have been and continue to be implemented in
response to these issues. Course materials included numerous
pertinent websites, PowerPoint Presentations, hands-on activi-
ties,and design-oriented assignments. The semester presentation
was a webpage design project, with each student contributing
one topic page to the website. Course materials and student
feedback will be discussed.

4:00-4:15 pm

Efficient Sustainability Instruction:
A Discussion of ACCEPTs, a Multi-university
Collaboration to Offer Online Courses
in Horticulture and Sustainability
Timothy Schauwecker*

Mississippi State University, Mississippi State, MS;
tjs2@msstate.edu
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As aresult of a partnership between Oklahoma State University,
Louisiana State University, Mississippi State University, and
the University of Arkansas, numerous horticulture courses are
being offered to the member institutions in the online setting.
One of the new course offerings is Sustainable Land Manage-
ment, taught in the Department of Landscape Architecture at
Mississippi State University. The course focuses on ecological
principles and their application in the built environment. The
course begins with a discussion of basic ecological concepts:
scale, flow of energy and matter, productivity, disturbance, suc-
cession,and diversity. The impact that landscape managers have
on each of these community properties is discussed. While the
focus of the course is not intended to be on landscape design,
retrofitting existing landscapes to be more responsive to ecologi-
cal health is addressed at every opportunity.

4:15-4:30 pm
Sustainable Landscape Management Case
Studies

Ann Marie VanDerZanden*
Iowa State University, Ames, [A; vanderza@iastate.edu

Sustainable landscape management addresses the interrelatedness
of landscape design, construction and maintenance practices.
This presentation will discuss the advantages and disadvantages
of teaching with an online sustainable landscape management
case study, and explore using case studies through a new online
learning platform being developed at Iowa State University.

Thursday, August 5,2010
Workshop 25:

Desert Salon 1-3

Control Mechanisms of Ripening
and Senescence of Fruits and
Vegetables, Part 1

Sponsor: Postharvest (PH) Working Group
Coordinator: Jun Song, songj@agr.gc.ca

Objective: The objective of this workshop is to bring together
leaders in the fields of postharvest physiology, plant breeding,
genetics and molecular biology to address the recent research
developments in the ripening and senescence of fruits and
vegetables.

Consumption of fresh fruits and vegetables is increasing as
consumers become more aware of their nutritional value and
role in disease prevention. Improving quality of fresh produce
reaching the consumer would add value, increase consump-
tion, and create new markets for these commodities. Despite
the development of many postharvest technologies and the
optimization of storage conditions for many commodities,
fundamental understanding of ripening and senescence of
fruits and vegetables has not been fully achieved. Improved
regulation of ripening and senescence is needed to optimize
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market quality of these fresh products. Recently, there has been
significant progress made by geneticists, molecular biologists
and postharvest physiologists using state-of-the-art tools to
reveal new insights into the ripening and senescence process.
However, over the past 20 years, this topic has not been ad-
dressed as a workshop/colloquium at the ASHS annual meetings.
The focus of this proposed workshop (parts 1 and 2) is to high-
lightrecent developments in the area of ripening and senescence
of fruits and vegetables. Better understanding and insight into
ripening and its regulation could provide new approaches to
optimize the preharvest environment, postharvest handling,
and processing technologies, to control, maintain and optimize
the quality of fresh fruits and vegetables. A summary of recent
developments in the breeding and genetic regulation of fruit
ripening will be provided by Dr. Susan Brown. Molecular bio-
logical approaches using mutants to determine regulation of fruit
ripening will be discussed by Dr. Cornelius Barry. Genomic ap-
proaches for better understanding of the hormone interplay during
fruit ripening and senescence will be summarized by Dr. Pietro
Tonutti. The physiology of non-climacteric fruit and immature
fruit will be summarized by Dr. Donald Huber. The classifica-
tion of fruit and vegetables as climacteric and non-climacteric
based on their biochemistry and physiology of ripening will be
reviewed and debated by Drs. Randy Beaudry and Jeff Brecht.
Finally, an implication and mechanism of 1-MCP on ethylene
action and ripening of fruits and vegetables will be revealed by
Dr. Chris Watkins. Discussion of those timely topics will help
to clarify our current understanding of ripening and senescence
and identify areas of need research.

8:00-8:30 am

Fruit Ripening and Senescence from a Fruit
Breeder’s Perspective

Susan K. Brown*
Cornell Univ, Geneva, NY; skb3@cornell.edu

Understanding postharvest disorders from a genetic perspective
is complex and our efforts to identify markers effective in breed-
ing is hampered by this complexity. Postharvest studies tend to
concentrate on major cultivars of commercial importance and
for the disorders that affect these prominent cultivars. Within
a breeding program there are many more genetic backgrounds
to be considered that influence expression of these disorders.
Breeding programs often have progenies that might offer insights
into the resistance/mechanisms of these disorders and processes
of ripening and senescence. An overview will be provided on
the use of such progenies, markers developed, and future pros-
pects for collaborations among fruit breeders and post harvest
physiologists.

8:30-9:00 am
Genetic Analysis of Fruit Ripening and Quality
in Tomato

Cornelius Barry*
Michigan State University, East Lansing, MI; barrycs@
msu.edu
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Fleshy fruits have a dual function in the reproductive strategies
of plants. Initially, fleshy fruits protect developing seed from
predation and then, once the seeds are mature, they facilitate
dispersal to complete the plants reproductive cycle. Plants have
evolved numerous chemical and physical barriers that discour-
age seed predation from fleshy fruits. Similarly, the ripening of
fleshy fruits occurs through a range of coordinated biochemical
processes that convert an unpalatable unripe fruit into a fruit
that is nutritious and desirable to seed dispersing fauna. The bio-
chemical changes that occur at the onset of ripening are species
specific but several general processes occur that are common to
many fruits, suggesting that the mechanisms that control ripening
may be evolutionarily conserved. For example, fruit ripening
is often accompanied by the accumulation of brightly colored
pigments, the synthesis of aroma volatiles and the conversion
of complex carbohydrates into sugars. These changes facilitate
seed dispersal strategies. We have taken a forward genetics
based approach to identify genes involved in determining fruit
ripening and quality in tomato. Several genes have been cloned
including GREEN-RIPE which alters ethylene responsiveness,
GREEN-FLESH which is required for chlorophyll degrada-
tion and LUTESCENT 2 which is required for normal plastid
development and alters ripening time in tomato. Other loci that
alter various aspects of fruit quality including cuticle composi-
tion and color development are currently being characterized
and mapped with a view to identifying the underlying genes.
Progress on these efforts will be presented.

9:00-9:30 am

Genomics Approaches for a Better Understanding
of the Hormone Interplay during Ripening in
Climacteric and Non-Climacteric Fruit

Pietro Tonutti*
Sant’ Anna School of Advanced Studies, Pisa, Italy;
pietro.tonutti@sssup.it

Genomics tools are increasingly used for elucidating and study-
ing transcript profile changes and gene regulation at ripening
and following different postharvest conditions, practices and
treatments aimed at prolonging storage- and taste-life and/or
affecting composition in both climacteric and non-climacteric
fruit. Microarray hybridizations have been in particular useful
to describe the role of ethylene by means of exogenous treat-
ments with the hormone and the use of its antagonist 1-MCP. In
peach fruit, analyses performed on both melting flesh varieties
and ripening mutants such as Stony Hard allowed to identify
possible hormonal cross-talk mechanisms involving ethylene
and auxins. The expression of ethylene- and/or auxin-dependent
genes involved in the metabolism and the action (Transcrip-
tion Factors) of the two hormones is differentially modulated
throughout peach fruit ripening suggesting the presence of
regulatory inter-dependent mechanisms with auxins playing
a crucial role. Although the burst of ethylene is not present at
ripening in non-climacteric fruit, ethylene-related genes appear
to be differentially expressed at the transition from immature to
mature fruit as observed in olives, using a cDNA library sub-
tractive hybridization approach, and in grapes where ethylene
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treatments at veraison and in detached bunches deeply change
transcript profiling (and the expression of genes involved in
metabolism/action of other hormones) and affect berry ripening
and composition. The presence of complex hormonal interplaying
mechanisms governing grape berry developmentis confirmed by
microarray analyses performed on berries treated with synthetic
auxins at veraison extremely effective in delaying maturation
and some specific ripening-related processes.

9:30-10:00 am

Deterioration of Commodities Harvested
Immature: Specialized Forms of Programmed
Cell Death

Donald J. Huber*
University of Florida/IFAS, Gainesville, FL; djhuber@
ufl.edu

Postharvest development of fruits harvested at ripening-com-
petent, physiologically mature stages of development typically
ensues via orderly expression of ripening- and senescence-
associated genes, resulting in changes in pigmentation, volatile
production,and carbohydrate modifications that render the com-
modities suitable for human consumption. Storage regimes are
often designed to delay but not permanently arrest these events.
In contrast with ripening-competent fruits, other commodities
including immature fruits, leafy crops and floral vegetables are
harvested at stages of development in which mitotic activity
and/orrapid physical growth are still underway. Once harvested,
these commodities are incapable of continuing normal ontogeny
and shelf life is maintained using storage conditions designed
to strongly suppress global metabolism. The hypothesis under
review is that immature commodities are genetically incapable
of following a normal course of development upon harvest,
and that their deterioration occurs via pathways unlike those
exhibited by their fully mature, attached counterparts. Studies of
accelerated aging in harvested immature commodities including
asparagus spears (elongating, meristematic stem axes), broccoli
(immature florets), young lettuce leaves,and immature cucumber
fruit and pea carpels (immature, rapidly expanding fruit) have
provided evidence that deterioration does not always parallel
normal senescence but more so reflects highly specialized
cases of programmed cell death (PCD). Triggered by multiple
abiotic (environmental) and biotic (developmental) harvest
stressors including ethylene, carbon depletion, and temperature
extremes, the precise morphologies of cell death in these tissues
are variable and dependent on organ type and stage of maturity
at harvest. Commonly noted features of salvage-directed PCD
include increased nuclease and protease activities, increased
electrolyte leakage, vacuolar disruption and DNA laddering.
Tonoplast rupture without DNA laddering was reported for
harvested immature lettuce leaves, and distinct morphological
and physiological senescence phenotypes were noted for dif-
ferent lettuce varieties. Differences among organ types are also
noted in the timing of PCD events including DNA laddering,
which can either precede or follow classic senescence symptoms
(wilting, yellowing). In general, PCD events prior to visible
organ deterioration occur in commodities harvested immature,
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likely due to acutely perturbed homeostasis and remobilization
metabolism. As a corollary, it is proposed that accelerated PCD/
senescence in response to biotic and abiotic stressors in stored
fruits and vegetables might constitute the underlying basis of
some physiological disorders.

Thursday, August 5,2010
Workshop 26:

Food Safety in the Tree Nut
Industries
Sponsor: Temperate Tree Nuts (NUTS) Working Group

Springs D & E

Coordinator: Richard Heerema, rjheerem@nmsu.edu

Objective: This workshop will introduce attendees to: 1) the
food safety issues faced by the modern tree nut industries and
2) current research efforts to reduce food safety risks associated
with tree nut products along the entire food production chain
from the orchard to the consumer.

At a time when cropping acreage and markets of US tree nut
industries are rapidly growing, widespread food safety issues
have drawn increased attention. In particular, several highly-
publicized national food recalls due to detection of dangerous
microbial contamination have prompted increased concern
among consumers, food producers and processors, and govern-
ment regulatory agencies globally. The majority of these recalls
have involved vegetable or meat products; nevertheless, a few
major recent recalls have involved tree nut crops or peanuts con-
taminated by Salmonella. Even if no consumers are sickened by
acontaminated food, the potential long-term negative economic
impact of a high publicity food recall can be overwhelming for
an industry as it works to regain consumer confidence in the
safety of its product. In this workshop expert speakers from
both academia and industry will explain the food safety issues
faced by modern tree nut industries and describe research efforts
underway to reduce risk of contamination of tree nut products
in the orchard, as well as during harvest and processing.

8:00-8:30 am
The Pistachio Story: An Industry Perspective
Bob Klein*

Administrative Committee for Pistachios, Fresno, CA;
bobk @acpistachios.org

8:30-9:00 am
Orchard Management Impacts on Food Safety
Risk in Almond

Bruce D. Lampinen*
Univ of California, Davis, CA; bdlampinen@ucdavis.edu

Sam G. Metcalf
University of California, Davis, CA; sgmetcalf@ucdavis.
edu
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Michelle D. Danyluk
University of Florida, Lake Alfred, FL; mddanyluk@ufl.
edu

Linda J. Harris
University of California, Davis, CA; ljharris@ucdavis.edu

Three outbreaks of salmonellosis have been traced to raw
almonds from California. Orchard management practices over
the last 10 to 20 years have been increasingly moving toward
higher-density plantings with resulting higher canopy light
interception. These practices lead to orchard floor temperatures
that are both cooler and more consistent. In a heavily shaded
almond planting in California’s San Joaquin Valley, where the
majority of almonds are produced in California, orchard floor
temperatures beneath the tree canopy are in a range where Sal-
monella is able to survive for longer periods. Since almonds
are shaken to the orchard floor, left to dry for 7-10 days, and
then picked up by sweeping, there is potential for substantial
mixing of the nuts with the orchard floor surface. Additionally,
almonds rewetted by irrigation water or rainfall release sugars
that can support the multiplication of Salmonella either in the
hull or when mixed with soil. Orchard management practices,
such as maintaining sufficient light hitting the orchard floor, and
reducing the potential for wet almonds to remain in the orchard
may reduce the risk of Salmonella survival or proliferation in
almond orchard soils.

9:00-9:30 am
Aflatoxin Contamination in Pistachio and
Almond

Themis J. Michailides*
University of California, Parlier, CA; themis@uckac.edu

9:30-10:00 am

Pathogens of Low Moisture Foods and Nuts:
Salmonella Is the Pathogen of Concern

Linda J. Harris*
University of California, Davis, Davis, CA; ljharris@
ucdavis.edu

Thursday, August 5,2010
Workshop 27:

Springs A & B

Medicinal Plants of Asian Origin
Sponsor: Working Group of Asian Horticulture (WGAH)

Coordinator(s): Guangyao (Sam) Wang,samwang @ag_.arizona.
edu; Genhua Niu, gniu@ag.tamu.edu

Objective: The objective of this workshop is to discuss the
current status of medicinal plants of Asian origin in the United
States and Asian countries, and to identify opportunities and
priorities for future research and development of these crops.
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The broad ranges of geographic and climate across Asia have
made it one of the most horticulturally dynamic regions in the
world. Asiahas along history of agriculture and using medicinal
plants,however, few medicinal species have been cultivated until
recently. Because of the promising potential for developing new
drugs from medicinal plants, there have been increased interests
in the cultivation of medicinal plants as high value crops. In
this workshop, experts from Asian countries and the U.S. will
discuss the current status of medicinal plants of Asian origin and
the opportunities and priories for future research and develop-
ment of these crops. The scope will include the domestication,
medicinal use and/or nutritional value, genetic resources, and
production practices. The limitations and challenges in the culti-
vation and use of these plants will also be discussed. In addition,
this workshop will also identify collaborative opportunities for
future development and commercialization of these crops in
Asia and other parts of the world.

8:00-8:30 am

Medicinal Plants Used in Indian Traditional
Medicine: Properties, Niche Market, Demand
and Supply Initiatives in India

Usha R. Palaniswamy*
Excelsior College, Albany, NY; usha.palaniswamy @
gmail.com

G. Sivaraman
Arogya Healthcare Pvt Ltd., Chennai; herbsiddha@
gmail.com

India is a center of origin and/or a biodiversity hot spot for a
number of medicinal plants. The traditional healthcare systems
unique to India (Ayurveda, Siddha and Unani) use various
combinations of many herbals. Over the past decade, the use of
herbal products has increased among the mainstream in India,
creating a greater demand for herbal products. This has gener-
ated a niche market for medicinal plants and several farmers are
turning to cultivating them as a solo crop, integrating selected
medicinal plants in their farming systems either as intercrops
or incorporate them in crop rotations. The Siddha system of
health care originated in the state of Tamil Nadu and predates
the Ayurveda. This talk will focus on specific plant species used
in the traditional Indian medicine, their medicinal properties and
the current demand and supply initiatives in India.

8:30-9:00 am
Adaptability of Chinese Medicinals for
American Growers

Valtcho D. Jeliazkov*
Mississippi State University, Verona, MS; vj40@pss.
msstate.edu

Jean Giblette
High Falls Garden, Philmont, NY; hfg@capital .net

Zoé Gardner
Univ of Massachusetts, Amherst, MA; zoe@psis.umass.
edu

HortScience 45(8) (SupPLEMENT) —2010 ASHS ANNUAL CONFERENCE— AUGUST 2-5, 2010

Thursday, August 5, 2010

Charles Cantrell
USDA-ARS, Natural Products Utilization Research Unit,
University, MS; clcantr] @olemiss.edu

Lyle E. Craker
Univ of Massachusetts, Amherst, MA; craker@pssci.
umass.edu

The increasing market demand for Chinese medicinals in the
United States is currently being met by imports. Consistency
of chemical profiles and available supplies of imported plant
species as either dry or derived products is an occasional
problem with Chinese herbs. Domestic production of Chinese
herbs within the U.S. using good agricultural practices could
most likely improve composition and biological activity of
commercially available Chinese herbal products and provide
new cash crops for US growers. Studies underway in Missis-
sippi, New York, and Massachusetts to provide for economical
and environmental sustainable production systems for Chinese
medicinal herbs are being conducted. Field trials with Scutel-
laria baicalensis L., Artemisia annua L., Forsythia suspensa
(Thunb.) Vahl, and Salvia miltiorrhiza Bunge are underway.
Initial trials with Scutellaria baicalensis plantings produced
good yields with a desirable range of baicalin and baicalein.
All tested species appear adaptable to American fields located
in the Southeast and Northeast and can be produced under
organic growing conditions.

9:00-9:30 am

Opportunities for Cultivation of Traditional
Chinese Medicine (TCM) Plants Outside

of China: AMWAY’s Experience with
Nutraceutical and Beauty Products

John Balles*
Nutrilite, Lakeview, CA; john.balles@
accessbusinessgroup.com

Yingqin Li
Nutrilite, Lakeview, CA; Yingqin.Li@
accessbusinessgroup.com

AMWAY Corporation is a global leader in research & develop-
ment, production,and marketing of nutrition and beauty products
using medicinal plants sourced worldwide. Traditional Chinese
medicine (TCM) is one of the primary resources for botanicals.
AMWAY Corporation scientists have significant first-hand expe-
rience identifying and auditing farming enterprises in China that
grow TCM plants to be used as raw material in the manufacture
of products for worldwide distribution. This presentation will
provide an overview of the current China regulatory situation,
with regard to the botanical positive list and the allowed list
for export for plant propagation. Commercial propagation of
TCM plants within China follows different agriculture models
and a prioritized list. Opportunities within and outside China
for development of TCM plants for use in nutraceutical and
beauty products will be discussed.
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9:30-10:00 am

Establishing a Collaborative Chinese Medicinal
Herb Project

Jeanine M. Davis*
North Carolina State University, Mills River, NC;
jeanine_davis@ncsu.edu

Western North Carolina has a long history and reputation as a
source of high quality, native medicinal herbs. For centuries,
herbs such as ginseng (Panax quinquefolius) and black cohosh
(Actaea racemosa) have been wild-harvested from the forests
for sale around the world. The region is also home to many
natural health practitioners and schools of herbalism. Over the
past fifteen years, there has been a dramatic rise in the number
of acupuncturists, Chinese medicinal herb practitioners, and
traditional Chinese medicine (TCM) schools in the region.
There is also a major TCM product distributor. Almost all
of the herbs used in TCM in the U.S. are currently imported.
Rising concerns over the quality and safety of these imported
herbs, and the buy local movement, have fueled demand for
domestically produced Chinese medicinal herbs. In response to
this demand, a diverse group of people in the region represent-
ing two community colleges, county and state level extension,
herb growers, herbalists, a Chinese medicinal herb school, a
TCM distributor, and a renewable energy center, have come
together to start a Chinese medicinal herb growing, marketing,
and research project. For over fifteen years, Jean Giblette of
High Falls Gardens in New York has been working with a small
group of university faculty, TCM practitioners, and medicinal
herb growers across the U.S. to establish a domestic supply
of Chinese medicinal herbs. She met with our group, toured
several of the farm sites and helped us develop a plan for our
project. Upon her advice, we chose ten popular TCM herbs
to grow on six farms and one research station. These include
Anemarrhena,Angelica, Astragalus, Chrysanthemum, Lycium,
Paeonia, Pinella, Polygonum, Schizandra, and Scutellaria.
One of the community colleges is producing plants in tissue
culture while some of the growers and my staff are producing
transplants and cuttings. The other community college will do
analytical testing of constituents in its natural products labora-
tory. The TCM distributor and the Chinese medicinal herb school
will provide organoleptic testing. A variety of workshops for
growers, herbalists, buyers, and consumers will be conducted.
Several multi-state grant proposals on Chinese medicinal herbs
are pending. If funded, these trials will be incorporated into
those projects.
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Workshop 28:

Control Mechanisms of Ripening
and Senescence of Fruits and
Vegetables, Part 2

Sponsor: Postharvest (PH) Working Group
Coordinator: Jun Song, songj@agr.gc.ca

Objective: The objective of this workshop is to bring together
leaders in the fields of postharvest physiology, plant breeding,
genetics and molecular biology to address the recent research
developments in the ripening and senescence of fruits and
vegetables.

10:00-10:30 am

1-MCP and Ripening of Fruit and Vegetables

Christopher B. Watkins*
Cornell University, Ithaca, NY; cbw3@cornell.edu

The availability of 1-MCP has resulted in extensive research
activity around the world on its effectiveness to improve storage
potential and maintain quality of fruit and vegetables. Atthe same
time, 1-MCP has also provided a valuable tool to understand
the effects of ethylene on ripening and senescence. The effects
of 1-MCP on the important factors associated with product
quality - pigments, softening, flavor and aroma, nutrition, and
on physiological and pathological disorders — will be reviewed.
Understanding of the effects of 1-MCP on these factors is critical
to the development of this breakthrough technology for many
horticultural products will rely on the successful delay, but not
complete inhibition, of ripening and senescence processes.

10:30-11:00 am

Debating the Meaning and Ultility of the
‘Climacteric’: Should Ethylene be the Essential
Property?

Jeffrey K. Brecht*
University of Florida, Gainesville, FL; jkbrecht@ufl.edu

Randolph Beaudry
Michigan State Univ, East Lansing, MI; beaudry @msu.
edu

When the term ‘climacteric’ was first coined by Kidd and West
in 1925, they referred to the increase in respiration that they had
observed during the ripening of apple fruit. Kidd and West (1933)
subsequently showed that ethylene stimulated the climacteric
in apples, and Gane (1934) shortly thereafter provided conclu-
sive evidence that ripening apples produce ethylene. Although
numerous theories were put forth to explain the climacteric, the
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usefulness of the concept as a frame upon which to hang the
physiological and biochemical changes associated with fruit
ripening was immediately recognized. It was assumed that cli-
macteric respiration supplies the energy and carbon skeletons
required for the various anabolic and catabolic processes as-
sociated with fruit ripening. Soon a veritable cottage industry
arose among fascinated postharvest scientists who categorized
virtually all commercially important (and unimportant) fruit
species as climacteric or nonclimacteric according to either the
presence or absence of a respiratory rise during ripening and
whether or not ripening occurs in response to ethylene expo-
sure. The response of climacteric respiration to temperature and
atmosphere changes and the coordination of various physical
and chemical changes with the climacteric have been thoroughly
explored. For many years following the initial description of the
climacteric respiratory pattern, ethylene was widely considered
to be a by-product of ripening since the relatively insensitive
techniques then available could not detect ethylene until after the
onset of ripening. In the 1960s, that view began to wane as the
use of gas chromatography showed clearly that very low levels
of ethylene and increased tissue sensitivity to ethylene precede
ripening. It is now universally acknowledged that the primary
feature distinguishing climacteric plant organs is their capacity
for autocatalytic ethylene production. Recent availability of
1-methylcyclopropane (1-MCP) to inhibit ethylene action has
reinforced the concept of ethylene primacy. The question before
us, then, is to continue using the term ‘climacteric’ as a respira-
tory descriptor or to shift its meaning to refer to the behavior of,
and plant responses to, the hormone ethylene. As we debate this
conceptual re-orientation, we should not lose sight of the fact
that some three-quarters of the fruits and vegetables important
in postharvest handling are not climacteric in nature; for most
crops,control of global metabolism, for which respiratory activity
is the most useful indicator, remains the postharvest scientist’s
primary strategy for maintaining quality.

Workshop 29:
Thursday, August 5,2010

Partnerships in Education and
Practice: Curriculum Development
and Technology Transfer

Desert Salon 1-3

Sponsor: Association of Horticulturists of Indian Origin (AHIO)

Coordinator: Usha Rani Palaniswamy, usha.palaniswamy@
gmail.com

Objective: This workshop describes internationalization of
US curriculum, research and outreach collaborative efforts in
progress with Universities and research centers in India.

There is a national need for the US colleges to produce gradu-
ates who are globally competent which can be met by partner-
ing with academic and research institutions outside the United
States. The USDA supports “research, extension, and teaching
activities that will enhance the capabilities of American colleges
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and universities to conduct international collaborative research,
extension and teaching” through the International Science and
Education grants program. Among nations interested in educa-
tional collaborations with the US, India has taken steps to forge
collaborations with the US through the US-India Knowledge
Initiative on Agricultural Education, Teaching,Research, Service,
and Commercial Linkages (AKI) that was announced in 2005.
This workshop describes internationalization of curriculum,
research and outreach collaborative efforts in progress with
Universities and research centers in India.

1:00-1:35 pm

Archived Reusable Learning Objects from
the International Crop Research in the Semi-
arid Tropics (ICRISAT) in Designing Online
Teaching and Learning Activities

Usha Rani Palaniswamy*
Excelsior College, Albany, NY; usha.palaniswamy @
gmail.com

V. Balaji
ICRISAT, Patancheru; V.Balaji@cgiar.org

The Consultative Group on International Agricultural Research
(CGIAR) is engaged in research for development and plays an
important role in mobilizing science to benefit the poor through
its multiple centers and thematic programs. Additionally, the
CGIAR centers are engaged in knowledge management and
offer training for capacity building. The Learning Systems Unit
of the International Crop Research in the Semi-Arid Tropics
(ICRISAT, a unit of the CGIAR system located in Hyderabad,
India) is engaged in innovative knowledge management in
partnership with other world organizations such as the FAO
and the World Bank. The virtual academy for the semi-arid
tropics (VASAT) hosts learning modules on the production
practices for its mandate crops (Pigeon pea, ground nut, chick
pea, sorghum, pearl millet), as well as important topics such as
organic farming that can be customized for the actual course and
classroom needs. Topic maps on these mandate crops provide
a comprehensive way of organizing and accessing knowledge
on these crops. Additionally, the detailed descriptions of crop
specific genetic and breeding procedures offer an in depth study
suitable for courses in genetic engineering and biotechnology.
Examples of the learning activities will be provided in specific
online courses at Excelsior College, Albany, NY.

1:35-2:10 pm

Promoting Resource Conservation Technologies

in Northern India through Michigan State

University’s South Asia Partnership Program
Daniel C. Brainard*

Michigan State Univ, East Lansing, MI; brainar9 @msu.
edu

Karim Maredia
Michigan State University, East Lansing, MI;
kmaredia@msu.edu
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The College of Agriculture and Natural Resources (CANR)
at Michigan State University (MSU) launched its South Asia
Partnership (SAP) in 2009 to promote collaborative research,
education and training, faculty and student exchanges, technology
transfer, joint publications, and outreach activities with partners
in South Asian countries including India. Key thematic areas
include natural resource management and enhancing agricultural
productivity and food security through new technologies. In the
Indo-Gangetic Plain of Northern India, declining soil health,
water scarcity, and shifts in labor markets present significant
challenges to the sustainability of multiple cropping systems.
To help address these issues, MSU is partnering with public and
private institutions including The Energy Research Institute,
Harayana University, and the International Rice Research In-
stitute (IRRI). A recent SAP sponsored faculty visit to research
sites in Harayana and Bihar Provinces revealed strong potential
for fruitful collaborative research in the areas of 1) cropping
system diversification, and 2) weed ecology and management
in reduced tillage production systems.

2:10-2:45 pm

Foods for Health: Efforts to Expand Programs
India to Increase Consumption of Indigenous
Vegetable and Fruits

Bhimanagouda S. Patil*
egetable and Fruit Improvement Center, College Station,
TX; b-patil@tamu.edu

Inrecent years, while consumer awareness of healthy foods seems
tohave increased, consumption of fruits and vegetables is still at
slower rate both developing and developed countries. As a part
of the Texas A&M University foot prints in India, the Vegetable
and Fruit Improvement Center has initiated efforts to expand its
multidisciplinary “Foods for Health” research and educational
activities to India at the national and state level through partner-
ship efforts. Opportunities and challenges to initiate bi-national
efforts to improve human health will be discussed.

Thursday, August 5,2010
Workshop 30:

Desert Salon 4-6

Utility of Mechanistic and Empirical
Models for Basic and Applied
Research in Horticultural Stress
Physiology: What You Need to Know
Even If You'’re Not a Modeler

Sponsor: Environmental Stress Physiology (STRS)
Working Group

Coordinator: Teri Howlett, teri.howlett@colostate.edu

Objective: 1) Provide attendees, whether experienced or not
with modeling, with highlights, comparisons, and contrasts of
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modeling approaches in basic and applied horticultural stress
physiology research. 2) Provide panel discussion for audience
and panel to discuss modeling uses, pros, and cons.

Do you know what your measurements are telling you? Hor-
ticultural researchers are utilizing models to relate small mea-
surable variables to larger scale applications. For example, in
environmental stress physiology,researchers canrelate water use
from the cell to the whole plant level. But how do you know if
you need to utilize modeling or just take more measurements?
What stepwise approach and variables are needed to go about
using models for your research?

This workshop is intended for all of the horticultural science
audience, whether unfamiliar or experienced with modeling.
The workshop will provide attendees with highlights, compari-
sons, and contrasts of modeling approaches in basic and applied
horticultural stress physiology research. Oral presentation will
be followed by a panel discussion with questions from the
audience and panel.

1:00-1:20 pm

Mechanistic Models: Application in Basic
and Applied Woody Ornamental Water
Relations Research

Bill Bauerle*
Colorado State University, Fort Collins, CO; bauerle@
colostate.edu

Although the mechanistic approach to modeling transpiration has
significant development and application costs, detailed mecha-
nistic understanding and modeling of water flux components
is needed to adequately predict water use in different woody
ornamental production systems. In this synthesis, we discuss the
current status of mechanistic models, methodological challenges,
approaches to integrating models and measurements, and their
applications in woody ornamental water relations. A combination
of leaf and whole-tree measurements and stand-level extrapola-
tions were used to assess how transpiration might be affected
by the spatial and temporal resolution of a model. Statistical
tools used to evaluate performance reveal potential limits of
predictions and measurements while highlighting methods to
increase the accuracy of model predictions.

1:20-1:40 pm

Sensing Green Roofs to Provide Continuous
Data for Stormwater Modeling

John D. Lea-Cox*
University of Maryland, College Park, MD; jlc@umd.
edu

Andrew Ristvey
University of Maryland, College Park, MD; aristvey @
umd.edu

Prior research has shown that green roofs can reduce storm-
water runoff by 40-60%, but questions remain as to the rela-
tive contribution of the green roof substrate and plants at the
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micro-scale, and the change in these relative contributions on
a seasonal basis. Very few commercial / industrial green roofs
are adequately monitored to provide continuous data, as green
building (LEED) standards do not require performance metrics
as a requirement for certification. We are developing low-cost
sensor networks that utilize soil moisture and temperature
sensors, in addition to aerial (light, relative humidity, air tem-
perature, rainfall, wind speed and direction) sensors that can
provide a continuous data stream for micro-scale monitoring.
We will discuss these network capabilities and how we intend
to integrate this information into existing green roof stormwater
mitigation models.

1:40-2:00 pm

Converting Carbohydrates into Biomass:
The Role of Respiration and Its Importance in
Modeling Plant Carbon Use

Marc van lersel*
University of Georgia, Athens, GA; mvanier@uga.edu

Almost all biomass production is dependent on carbohydrates
fixed in photosynthesis. Because of the importance of photo-
synthesis for plant growth, photosynthesis and its responses
to environmental stress have been studied in much detail. The
efficiency with which these carbohydrates subsequently are
converted into plant biomass is much less studied. Thiscarbon
use efficiency can be defined as the net amount of carbon in-
corporated into plants (gross photosynthesis minus respiration)
divided by the total amount of carbohydrates produced (gross
photosynthesis).Respiration at times has been seen as a wasteful
process that reduces biomass production of plants. This view
has resulted in unsuccessful efforts to select for faster growing
genotypes by selecting for lower respiration rates. Approaching
respiration as an inherently wasteful process neglects the fact
that respiratory CO, losses are an essential and necessary part
of plant metabolism. A more nuanced view of respiration can
be developed by dividing respiration into two components,
1) respiration directly related to processes involved in plant
growth (growth respiration) and 2) other respiration, generally
considered to be the metabolism needed to maintain existing
plant tissues (maintenance respiration). Carbon use efficiency
is maximal when maintenance respiration accounts for a
small component of the plant’s carbon balance. In general, the
importance of maintenance respiration increases as plant size
increases, and carbon use efficiency drops as a result. Based on
the efficiency of metabolic pathways in plants, the theoretical
maximum for carbon use efficiency is about 0.70 (or 70%) when
‘typical’ plant tissues are produced. A better understanding of
how growth and maintenance respiration respond to environ-
mental stresses can help in understanding how plant growth is
affected by those stresses

HortScience 45(8) (SupPLEMENT) —2010 ASHS ANNUAL CONFERENCE— AUGUST 2-5, 2010

Thursday, August 5,2010

2:00-2:20 pm
Mechanistic and Empirical Models Simulating
Nutrient Absorption and Response to Saline
Irrigation Water in Floriculture Crops

Neil Mattson*
Cornell University, Ithaca, NY; nsm47@cornell.edu

Models in the plant sciences can be classified as being either
mechanistic (also called “process-based”) or empirical. In
considering which approach to use one must be cognizant
of the intended use (decision support, scientific knowledge)
and intended plasticity of the model. Several complex factors
interact to affect ion absorption by roots including root surface
area, ion availability, organ sink strength, nutrient storage, re-
mobilization, and nutrient antagonisms. A mechanistic model
attempting to integrate these factors to simulate N, P, and K
absorption demonstrated that remobilization of phloem mobile
nutrients plays an important role in growth of flush-harvest cut
flower roses. Empirical models are often used to describe a
discrete plant response under fairly specific growth conditions.
This approach was taken to describe growth response of several
bedding plants in response to fertilizer concentration or saline
irrigation water with the goal of aiding production management.
In another case, an empirical model helped elucidate that one
of the detrimental effects of high NaCl in irrigation water is
that chloride acts antagonistically to inhibit nitrate absorption.

2:20-2:50 pm
Panel Discussion: Modeling Uses, Pros and Cons

Bill Bauerle
Colorado State University, Fort Collins, CO; bauerle@
colostate.edu

John D. Lea-Cox
University of Maryland, College Park, MD; jlc@umd.
edu

Andrew Ristvey
University of Maryland, College Park, MD; aristvey@
umd.edu

Marc van lersel
University of Georgia, Athens, GA; mvanier@uga.edu

Neil Mattson
Cornell University, Ithaca, NY; nsm47@cornell.edu

Teri Howlett*
Colorado State University, Fort Collins, CO; teri.
howlett@colostate.edu

Discussion between panel members and audience about model-
ing uses, pros and cons. Moderated by Teri Howlett.
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Workshop 31:

Springs D & E

Understanding and Manipulating
Quality in Grapes and Berries
Sponsor: Viticulture and Small Fruits (VSF) Working Group

Coordinator: R. Paul Schreiner, paul.schreiner@ars.usda.gov

Objective: Discuss current goals and challenges to improve fruit
quality in small fruit crops and identify production practices that
promote their expression.

Small fruit crops are produced for yield and quality, where quality
may be defined by fruit size, color, flavor, and human health-
promoting compounds,among other attributes. The interactions
among cultivar, production practices,and environment determine
fruit quality. Thus breeding approaches and horticultural man-
agement should be considered integrally. In this workshop, we
will explore traits that are important for quality of grapes and
berries, how best to improve these traits through breeding and
selection, and how environmental factors and production prac-
tices influence the expression of these attributes. The workshop
will bring together breeders, horticulturists, and physiologists
to foster discussion on the nature of genotype x environment
interactions that govern quality in small fruit production.

1:00-1:30 pm
Breeding for Quality in Grapes

James Luby*
Univ of Minnesota, St Paul, MN; lubyx001@umn.edu

Quality parameters that wine grape breeders must be concerned
with include content of sugars, acids, anthocyanins and other
phenolic compounds and a host of compounds that contribute
to aroma and flavor of a wine. Some of these traits are far more
tractable for breeding than others, though they are not neces-
sarily easy to attain in all germplasm. Sugar and acid content
are fairly easy to measure and target levels are well defined for
breeders by winemakers’ preferences or limitations of yeast
strains, Anthocyanins and other phenolic compounds are some-
what more difficult to assay and their roles and interactions in
determining wine quality are not as well understood. Defining
breeding targets for these compounds is further complicated as
their levels and form can change substantially with fermentation
and aging of a wine. The most difficult challenge is to select for
flavor and aroma. Wine flavor and aroma for a given genotype
can vary depending on grape growing environment and wine
production practices. Information on the type, number, levels
and interactions of flavor compounds is still not well under-
stood in grape by enologists and flavor chemists. Variation
in human sensitivity to individual or interacting compounds
further complicates breeding for flavor. The interaction of these
multiple factors affecting flavor can result in significant higher
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order interactions such as genotype x growing environment x
winemaking practice x consumer preference/sensitivity that can
greatly hamper evaluation and breeding progress.

1:30-2:00 pm
Light and Temperature Effects on Phenolics in
Dark-skinned Grapes

Julie M. Tarara*
USDA ARS, Prosser, WA; jtarara@wsu.edu

Jungmin Lee
USDA-ARS HCRL, Parma, ID; Jungmin.Lee@ars.usda.
gov

During the past decade we refined our understanding of the
effects of solar radiation and temperature on the accumulation
of phenolic compounds in grapes in the field, particularly dark-
skinned cultivars used for red wine. The work was precipitated
by nearly universal prescriptive advice in the previous decade
for growers to increase the exposure of the grapevine’s fruiting
zone to solar radiation, especially during ripening. However,
in regions with hot summers and clear skies, growers and wine
makers reported deleterious consequences of these practices on
fruit quality. Our experimental approach included a field system
to control dynamically the temperature of individual berry clus-
ters on mature vines. In three separate studies we deployed up
to 10 combinations of berry temperature and exposure to solar
radiation, then assessed by HPLC methods the outcome on the
classes of phenolic compounds that are most of interest to the
grape and wine industry: flavonol-glycosides, anthocyanins,
and proanthocyanidins in the berry skins. Concentrations of
flavonol-glycosides increased with exposure to solar radiation,
but these compounds were insensitive to field temperatures.
High berry temperatures led to lower total concentrations of
anthocyanins, except that malvidin-based anthocyanins, the
predominant form,did not vary in concentration. Thus malvidin-
based anthocyanins comprised a larger proportion of the total
anthocyanin pool at higher berry temperature. A combination
of low light and high berry temperature also decreased the total
concentration of anthocyanins. Atequal temperature, shaded and
sunlit berries differed: exposure to solar radiation decreased the
proportion of anthocyanins comprised of acylated derivatives
and increased the proportion formed along one branch of the
biosynthetic pathway (dihydroxylated anthocyanins). The con-
sequence for wine quality from these compositional changes is
not yet understood. Proanthocyanidins accumulate in the berry
skin before the onset of ripening, with compositional changes
occurring during ripening. Proanthocyanidins are otherwise
known as “condensed tannins” and impart color stability and
astringency to red wine. When the diurnal fluctuation in berry
temperature was reduced (“damped”) by cooling the berries
during the day and heating them at night, the onset of ripening
was accelerated. Higher berry temperature was positively as-
sociated with higher concentrations of skin proanthocyanidins
at the onset of ripening.
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2:00-2:30 pm
Breeding for Quality in Blueberries

James F. Hancock*
Michigan State Univ, East Lansing, MI; hancock@msu.
edu

The overall fruit quality of highbush blueberry cultivars has
undergone steady improvement since the crop was domesticated
in the 1910s. In particular, advances have been made in fruit
size, skin color, firmness and size of scar, as well as post-harvest
storage life. Improvements in flavor have proven more difficult,
with some of the more important cultivars being bland in flavor
or too acid. Nutritional aspects such as antioxidant capacity,
while deemed important, have received little direct breeding
activity. A particularly large storehouse of genetic variability is
available for improving fruit quality traits through wide species
hybridization. Itis notunusual for highbush blueberry breeders to
release cultivars with three or more species in their pedigree. In
particular, the incorporation of wild V. darrowii into the genome
of the highbush blueberry has yielded numerous unexpected fruit
quality advances. The future challenge will be to clearly identify
those fruit quality characteristics of highest priority and produce
improved genotypes that are still high enough yielding and in
the appropriate cropping season to be economically feasible. It
is likely that blueberry breeders will soon use genetic linkage
maps and molecular markers to facilitate the selection process.

2:30-3:00 pm
Irrigation Management Methods to Manipulate
Fruit Quality in Blueberry

David R. Bryla*
USDA ARS, Corvallis, OR; brylad@onid.orst.edu

A trial was initiated in 2004 to compare the effects of sprinkler,
microspray, and drip irrigation on water use and production in
blueberry. One of the primary goals was to identify the best
irrigation practices for optimizing both yield and fruit qual-
ity. Irrigation was examined in both an early-season cultivar,
‘Duke’, and a late-season cultivar, ‘Elliott’. Plants were grown
on mulched, raised beds and irrigated by overhead sprinklers,
microsprays, or drip at 50, 100, and 150% of the crop evapo-
transpiration requirement (ET). Overall, marketable yield and
individual berry weight were higher in plants irrigated by drip
than in those irrigated by sprinklers and microsprays. Yield and
berry weight were also higher on average when plants were ir-
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rigated at 100% ET, than at 50% ET_ but were similar between
plantsirrigated at 100% and 150% ETc .Thus,as expected, plants
were generally under-irrigated at 50% ET_and over-irrigated at
150% ET ; however, this was not always the case. Yield did not
increase between 50% and 100% ET_when plants were irrigated
by drip, and berry weight increased from 100% to 150% ET,
when plants were irrigated by microsprays. Interestingly, drip
reduced berry firmness and soluble solids relative to sprinkler
and microspray irrigation, potentially increasing problems with
soft fruit during shipping and storage. Titratable acidity was
also lower with drip but only when plants were irrigated at 50%
ET . While irrigation method and the amount of water applica-
tion affected yield and fruit quality in blueberry, more work is
needed to identify the best combinations of each to produce the
most marketable fruit.

3:00-3:30 pm
Breeding for Quality in Cranberries

Nicholi Vorsa*
Rutgers University, Chatsworth, NJ; vorsa@aesop.
rutgers.edu

3:30-4:00 pm
Nutrient, Water, and Canopy Management
Effects on Quality in Cranberry

Carolyn DeMoranville*
East Wareham, MA; carolynd @umext.umass.edu

Quality in cranberry fruit is most commonly defined by fruit
phenolics, sugars, acids and firmness (fresh market). In recent
years, health research has focused attention on phenolic com-
pounds and prompted research regarding how horticultural
practices interact with the production of these secondary me-
tabolites. Temperature and light appear both to play a role in
phenolic development so horticultural practices that affect fruit
temperature and/or light exposure of the fruit may be relevant.
Canopy manipulation by pruning or sanding has been shown
to affect fruit anthocyanins. Nitrogen nutrition can also play a
role, most likely due to interaction with canopy architecture. The
use of irrigation for canopy temperature management has been
proposed as a method to affect phenolics in the fruit. The role
of temperature and light in cranberry phenolic production will
be reviewed and ways that this relationship might be exploited
through cultural management will be explored.
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8:00-8:15 am

Responses of Chip-processing New Variety
‘Goun’ by Fertilization Levels in Korea

Dong Chil Chang*
National Institute of Crops Science, Pyeongchang;
dcchang@korea.kr

Ji-Hong Cho
National Institute of Crops Science, Pyeongchang;
dcchang@korea kr

Su Jeong Kim
National Institute of Crops Science, Pyeongchang;
sjkim30@Xkorea kr

Yong Ik Jin
National Institute of Crops Science, Pyeongchang;
dcchang@korea kr

Jong Tak Suh
National Institute of Crops Science, Pyeongchang;
dcchang@korea.kr

Hyun Jun Kim
National Institute of Crops Science, Pyeongchang;
dcchang@korea kr

Hyun Mook Cho
National Institute of Crops Science, Pyeongchang;
dcchang@korea.kr

Kuen-Woo Park
Korea Univ, Seoul 136-701; kuenwp@korea.ac kr

A 3-year field study was conducted to investigate the physi-
ological growth responses, tuber yield, and processing quality
of newly released chip-processing variety ‘Goun’ as affected
by fertilization levels. The nitrogen (N), phosphorus (P) and
potassium (K) were calculated based on soil analysis and applied
as urea, fused and super phosphate, and potassium chloride,
respectively. Each fertilizer was applied at planting at levels of
0,0.5,1.0,1.5,and 2.0 strength of calculated basal fertilization.
Potatoes were harvested 70, 80, and 90 days after planting and
evaluated tuber yield, specific gravity and chip processing. The
results will be discussed.

8:15-8:30 am

Effects of Agricultural Practices on Total
Phenolics and Quality Attributes of Eight
Selected Specialty Leafy Greens

Aliyar Fouladkhah*

Colorado State Univ, Fort Collins, CO; aliyar@lamar.
colostate.edu

Marisa Bunning
Colorado State Univ, Fort Collins; mbunning@cahs.
colostate.edu
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Martha Stone
Colorado State Univ, Fort Collins, CO; stone@cabhs.
colostate.edu

Cecil Stushnoff
Colorado State Univ, Fort Collins, CO; stushnof@lamar.
colostate.edu

Association between human health and bioactive compounds of
leafy greens has been the focus of several academic and industry
studies in recent years. Phenolic compounds, the largest group
of plant phytochemicals, are of great importance both in plant
physiology and human nutrition. Plants use these compounds
as defense mechanisms against insects, pathogens, and photo-
oxidation. The effects of phenolic compounds on human health
have been investigated by various retrospective and prospec-
tive studies. Variation in agricultural practices may result in
considerable change in nutritive value and quality attributes of
leafy greens. This study investigated the effects of greenhouse,
high tunnel, and open field cultivation methodologies on total
phenolics, dry matter, total soluble solids, texture, and color
profile of eight specialty leafy green vegetables (amaranth,
huazontel, pac choi, tai sai, arugula, mizuna, komatsuna, and
red iceberg lettuce) grown in Colorado. Huazontel, red iceberg,
amaranth, Komatsuna and tai sai had significantly higher levels
of total phenolics when grown in high tunnels or under open
field conditions compared to greenhouse production. There was
no difference in total phenolic content between plants grown
under high tunnels and under open field conditions (P>0.05).
Similarly, huazontel, red iceberg lettuce, amaranth, komatsuna,
arugula, and mizuna had lower total soluble solids and dry mat-
ter in greenhouse grown plants. No significant difference was
observed among color and texture attributes in the majority of
samples. This study indicated that although visual properties
of the selected taxa were not detectable, the three production
methods did produce significant changes in metabolites of leafy
greens that may contribute to changes that impact nutritive value
and quality attributes. Leafy greens planted in a high tunnel
environment, in most cases, showed equivalent values when
compared to open field samples, while greenhouse samples were
lower in total phenolic compounds, total soluble solids, and
dry matter relative to open field samples. Results of this study
may contribute to a better understanding of plant responses to
variation in agricultural methodologies, and may enhance the
competitiveness of Colorado-grown vegetables, improving the
profitability of local vegetable production.

Specified Source(s) of Funding : Colorado State Univ Agricultural
Experiment Station, Project # COL00635

8:30-8:45 am

Optimizing Foliar Application of Abscisic
Acid to Improve Drought Tolerance of Melon
Transplants
Shinsuke Agehara*
Texas AgriLife Research, Dept. of Horticultural

Sciences,Texas A&M Univ, Uvalde, TX; shinsuke.
agehara@gmail.com
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Daniel I. Leskovar
Texas AgriLife Research, Vegetable and Fruit
Improvement Center, Dept. of Horticultural Sciences,
Texas A&M Univ, Uvalde, TX; d-leskovar@tamu.edu

Successful field establishment of vegetable transplants often
depends on their ability to overcome post-planting drought
stress. Abscisic acid (ABA) is known to act as a stress signal
which triggers stomatal closure to reduce water loss. Green-
house studies were conducted to determine the effects of ABA
foliar application on growth and physiology in melon (Cucumis
melo L., cv. Caravelle) transplants subjected to a short desic-
cation period. In the first study, plants were treated with seven
concentrations of ABA (0, 62.5, 125,250, 500, 1000, and 2000
mg-L™") followed by 3-day desiccation. Net CO, assimilation rate
(A,,) and stomatal conductance (g ) decreased exponentially
with ABA 1-d after treatment, indicating that stomatal closure
was rapidly regulated by exogenous ABA. However, this effect
became gradually less noticeable thereafter. When A, and
g, were plotted against log-transformed ABA concentrations,
their responses at the end of desiccation were best described
by a quadratic function, with maximum A, and g_occurring
at 500 mg-L-'. This was probably because stomatal closure
by drought stress exceeded that by exogenous ABA at 0-250
mg-L-'.In addition, ABA maintained higher leaf water potential
and reduced electrolyte leakage, which was most significant at
500-2000 mg-L". Consequently, recovery of A, and g_after
rewatering was enhanced at those concentrations. Plants treated
with ABA at 500 mg-L~! showed the greatest increases in shoot
(38%) and root (45%) dry matter compared to untreated plants.
In the second study, plants were treated with three concentrations
of ABA (0, 125, and 500 mg-L™") and grown with or without
5-day desiccation. Overall, A, and g_responses to ABA were
as observed in the first study. Plants exhibited a quick recovery
from ABA within 3 d, regardless of desiccation. These results
suggest that ABA foliar application at 500 mg-L" is effective in
improving drought tolerance of melon transplants by temporarily
limiting transpirational water loss.

8:45-9:00 am

Growth and Physiology of Artichoke Transplants
Exposed to ABA, Heat, and Drought Stresses

Togo Shinohara
Texas AgriLife Research, Dept. Horticultural Sciences,
Vegetable and Fruit Improvement Center, Texas A&M
Univ, Uvalde, TX; togo_shinohara@hotmail.com

Shinsuke Agehara
Texas AgriLife Research, Dept. of Horticultural
Sciences,Texas A&M Univ, Uvalde, TX; shinsuke.
agehara@gmail.com

Daniel I. Leskovar*
Texas AgriLife Research, Vegetable and Fruit
Improvement Center, Dept. of Horticultural Sciences,
Texas A&M Univ, Uvalde, TX; d-leskovar@tamu.edu

In southwest Texas, artichoke (Cynara scolymus L. cv. Green
Globe Improved) seedlings planted in the field late summer or
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early fall generally experience simultaneous high air tempera-
tures and short drought episodes, causing transplant shock and
delay in root and shoot development. A growth chamber study
was conducted to determine the effects of heat (35/20 °C, day/
night temperature regimes vs. 25/10 °C) and drought (daily
maintenance at 30% water holding capacity vs. 60%) stresses
on growth, physiology and water status of artichoke transplants
during 14 days after transplanting (DAT). Heat stress signifi-
cantly inhibited shoot but not root growth 14 DAT. In contrast,
drought stress significantly inhibited root growth between 7 and
14 DAT. Plant physiological parameters including transpiration
(E), stomatal conductance (g ) and photosynthetic rate (Aco,)
decreased by transplanting in all treatments (<24h). Thereafter,
E and Aco, significantly increased by heat compared to 25/10°C
temperature regimes 3 DAT. However as heat stress progressed
there was a reduction in E, g_Aco, and leaf water potential.
Drought stress sharply reduced E, g_and Aco, within 1 DAT and
leaf water potential and relative water content as early as 3 DAT.
The combination of heat and drought stress significantly reduced
shoot and root growth 3 DAT and all physiological parameters
within 1 DAT, and plants did not recover throughout the 14
day-period. This suggests that to minimize transplant shock by
heat and drought it is desirable to either condition seedlings to
improve early root growth and/or to reduce leaf water loss by
transpiration. A follow up greenhouse study evaluated the effects
of three film-forming antitranspirants (Antistress, Transfilm and
Vapor Gard) and abscisic acid (ABA, 500-2000 mg-L") foliar
application on physiological responses and shoot water status
of artichoke transplants exposed to drought stress (4-day water
withholding). ABAat 1000 mg-L-' enhanced drought tolerance of
transplants, a response that was associated with the maintenance
of shoot water status via stomatal closure, whereas film-forming
antitranspirants were not effective to mitigate drought stress.
These results suggest thatexogenous AB A could be auseful plant
growth regulator to condition artichoke transplants to withstand
temporal drought stress conditions and reduce transplant shock.

Specified Source(s) of Funding: USDA CSREES, RGBI and
Designing Foods for Health, Valent BioSciences.

9:00-9:15 am

Effect of Water Deficit and Nitrogen on the
Different Stages of Plant Growth and Yield of
Some Tomato Cultivars

Saleh Byari*
King Abdulaziz Univ, Jeddah; saleh_byari@yahoo.com

Sameera Bafeel
King Abdulaziz Univ, Jeddah; sameeral2@yahoo.com

Two field experiments were conducted in two years, 2008 and
2009, at the Agricultural Research Station of King Abdulaziz
Univ in Hada Al-Sham, northeast of Jeddah, Saudi Arabia, to
test the effects of different concentration levels of nitrogen fer-
tilizer (urea) and irrigation water intervals (water deficit stress)
on plant growth of some tomato cultivars at different stages of
plant growth and production. The results showed that water
deficit regime caused reduction in plant growth (plant height,
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stem diameter, number of branches/plant and number of leaves/
plant). Water deficit also reduced number of clusters, flowers,
and fruits/plant and reduced fruit mean weight and total yields
of tomato cultivars. It also affected fruit length, diameter and
sizes as well as wall thickness and number of lacules/fruit. Water
deficit influenced vitamin C contents, acidity and total soluble
solids in the fruit juice. The dry matter of vegetative and roots
system was reduced due to the stress of water deficit. Nitrogen
fertilizer increased the vegetative growth of tomato plants,
such as plant height, diameter, number of leaves and number
of branches/plant. Number of clusters, flowers, fruits/plant
were also increased with increasing the concentration levels of
nitrogen. Fruit mean weight and yield of tomato cultivars and
fruit length, diameter and sizes increased with high level of
nitrogen. Dry matter of vegetative and root system increased
with nitrogen fertilizer. The responses of the tomato cultivars
to water deficit stress and nitrogen concentration levels were
greatly varied. Further investigations are needed using more
(other) tomato cultivars to make better choice in selecting a
cultivar, line, or hybrid for breeding program leading to the
selection of a water deficit tolerable cultivar and to get the best
efficiency of nitrogen utilization.

Specified Source(s) of Funding: King Abdulaziz Univ + King
Abdulaziz Univ Jeddah — Saudi Arabia

9:15-9:30 am

Root Hydraulic Conductance of Tomato
Is Reduced When Exposed to Abscisic Acid

Manuel Astacio*
Univ of Georgia, Athens, GA; dmc12@uga.edu

Marc van lersel
Univ of Georgia, Athens, GA; mvanier@uga.edu

Plants inretail settings routinely getinadequate water. As aresult,
their aesthetic value drops, which in turn reduces their salability.
The phytohormone abscisic acid (ABA) is known to be naturally
produced in response to drought stress, resulting in stomatal
closure and reduced transpiration. Recent breakthroughs have
made it more cost-effective to produce ABA,enabling researchers
to examine its potential to function as a plant growth regulator.
Previous work has shown that exogenous ABA applications can
greatly reduce transpiration, and extend shelf life of unwatered
plants. Paradoxically, we have seen that high rates of ABA may
actually induce wilting. These wilting symptoms occur despite
the presence of ample water in the substrate. This suggests that
high ABA levels may interfere with the ability of plants to take
up water from the substrate. Our objective was to quantify the
effect of ABA on the hydraulic conductance of the root system
of tomatoes. Tomatoes were grown in a glass greenhouse prior
to the study for 8 weeks. The plants were cut off at the first node
and connected to a vacuum pump, applying negative pressure
to the xylem to simulate the effect of transpirational pull. Each
pot received 50 mL of ABA solution with concentrations rang-
ing from O to 1000 ppm. The amount of water pulled through
the root system was recorded after 4 days, at which time the
study was ended and the roots were examined. Results indicate
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that as ABA concentration increased, root system conductance
decreased. The volume of water conducted by the root systems
during the 4-day period ranged from 14.34 mL in the control
treatments to 3.98 mL inthe 1000 ppm AB A treatment, areduction
of 72%. The roots were examined at the end of the experiment,
and ABA did not impart any negative visual symptoms on the
roots. We hypothesize that ABA affects aquaporins in the roots,
limiting water uptake. Further work will need to be done to fully
understand the way ABA affects the roots.

Specified Source(s) of Funding: Valent BioSciences Corp.
9:30-9:45 am

Effect of Hormonal Priming on Germination
and Seedling Vigor of Tomato (Lycopersicon
esculentum Mill.) cv. Nagina, Pakit

Aamir Nawaz*
Univ of Agriculture, Faisalabad; aamirkhan_74@
hotmail.com

Muhammad Amjad
Univ of Agriculture, Faisalabad; amjaduaf@gmail.com

Khalid M. Ahmad
Bahuddin Zakariya Univ, Multan; khalidmasood@bzu.
edu.pk

Irfan Afzal
Univ of Agriculture, Faisalabad; irita76 @yahoo.com

Samiya M. Khan
Bahuddin Zakariya Univ, Multan; samiyamahmood @
bzu.edu.pk

The present study was conducted to investigate the impact of the
priming of seed with plant growth regulators commonly known
as hormonal priming on the germination and seedling vigor of
Tomato (Lycopersicon esculentum Mill.) cultivars Nagina and
pakit. Tomato is herbaceous annual plant in which dormancy
has been reported in freshly harvested seeds. Now a days, dif-
ferent methods are used to break the dormancy of seed includ-
ing harmonal priming. Tomato seeds were primed with aerated
solutions of salicylic acid (SA) and gibberelic acid (GA,) at the
concentrations of 10, 50, and 100 ppm each for 24 h at 25 + 2
°C, respectively. All the priming treatments resulted in vigor
enhancement as compared to the control (unprimed) and both
of the cultivars behaved alike with minor differences. All of the
parameters such as final germination percentage, germination
index, mean germination time, vigor index, germination speed,
T50, root and shoot length, total seedling length, fresh and dry
weight of seedlings were found to be significant (P<0.05) for
application of salicylic acid (SA) as priming agent. Priming
with 10 ppm SA produced maximum FGP (88.50%) while
minimum (59%) was observed in non-primed seeds. Similarly,
MGT was also reduced when seeds were primed with SA and
showed highly significant (P<0.05) results. Seed priming with
10 ppm salicylic acid proved to be the best in all the treatments.

Specified Source(s) of Funding : Higher Education Commission
of Pakistan
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8:00-8:15 am

Three New Fig Cultivars for the Gulf Coast

David G. Himelrick*
Louisiana State Univ, Baton Rouge, LA; dhimelrick@
agctr.lsu.edu

Charles E. Johnson
Louisiana State Univ, Baton Rouge, LA; cejohnson@
agctr.lsu.edu

James E. Boudreaux
Louisiana State Univ, Baton Rouge, LA; jboudreaux@
agctr.lsu.edu

‘Champagne’, ‘O’Rourke’, and ‘Tiger’ figs (Ficus carica L.)
were developed by the Louisiana Agricultural Experiment Sta-
tion. ‘Champagne’, ‘O’Rourke’,and ‘Tiger’ are the third, fourth,
and fifth cultivars released, respectively, from a fig breeding
program initiated in the 1950s to develop cultivars for the gulf
south region The three selections were evaluated at research
stations in Louisiana. Three selections L55-13-22,1L.57-11-103,
L57-13-121 were chosen for release because of superior fruit-
ing characteristics. ‘Champagne’, ‘O’Rourke’, and ‘Tiger’, are
selections from seedlings derived from a cross of ‘Celeste’ x
‘C1’ (a Capri fig from California). The crosses and selections
were made by Dr. Ed O’Rourke. The fruit of ‘Champagne’
has a slightly round distal end and tapers slightly toward the
stem end with a short neck. The fruit has a partially closed eye
(ostiole) on mature fruit. Internal color is gold to caramel color
when soft ripe. ‘Champagne’ fruit ripen about the same time as
‘Celeste’, the first week of July in Baton Rouge, LA. The main
crop fruit of ‘Champagne’ ripens over a 15-day period which is
comparable to ‘Celeste’ and ‘Kadota’. ‘O’Rourke’ has a round
distal end and tapers slightly toward the stem end with a long
neck region. ‘O’Rourke’ produces fruit about 35 mm in diameter
of moderate size (20 grams), light brown fruit larger than fruit
(14 g) from the ‘Celeste’ cultivar. The eye of O’Rourke is not
completely closed compared to aclosed eye of ‘Celeste’. Internal
color is gold with some red near center of fruit when soft ripe.
Fruit of ‘O’Rourke’ ripen 5 to 7 days before ‘Celeste’ or about
the last week of June in the Baton Rouge, LA area. ‘Tiger’ fig
produces good quality brown fruit with a darker brown stripe
visible on most that are 30 to 40 mm in diameter, and weigh ~50
grams. The fruit of “Tiger’ have a partially closed eye on mature
fruit. Internal color is yellow to gold with some red near center
when full ripe. Fruit ripen about 5 to 7 days after ‘Celeste’ or
about the first week of July in the Baton Rouge, LA area. The
main crop fruit of ‘Tiger’ ripen over a 15-day period, which is
comparable to ‘Celeste’. Fruit of all currently recommended
cultivars of figs will split and crack to some degree during the
ripening stage when excessive moisture is present.
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8:15-8:30 am

Diversity of Low Chill Peaches from Asia,
Brazil, Europe, and the USA

Natalie Anderson*
Texas A&M Univ, College Station, TX; nanderson@
tamu.edu

David H. Byrne
Texas A&M Univ, College Station, TX; d-byrne@tamu.
edu

Caroline Castro
EMBRAPA, Pelotas, RS; caroline@cpact.embrapa.br

Maria do Carmo Bassola Raseira
EMBRAPA, Pelotas, RS; bassols@cpact.embrapa.br

Unaroj Boonprakob
Kasetsart Univ, Nakhonpathom; agrunb@ku.ac.th

Lirong Wang
Chinese Academy of Agricultural Sciences, Zhengzhou,
Henan; wanglirong@caas.net.cn

W.R. Okie
ARS-USDA, Byron, GA; william.okie@ars.usda.gov

One hundred fifty-five peach (Prunus persica) cultivars, from
Asia, Brazil, Europe, and the USA, were examined using eleven
SSRs to study the genetic relationships among low chill as
compared to high chill peach germplasm. Data was analyzed by
NTSYSpc to form a similarity matrix using Nei and Li’s Dice
similarity coefficient. This similarity matrix was then subjected
to a cluster analysis and a dendrogram was constructed using
the UPGMA method. A wide range of diversity was detected,
from 0.33 coefficient of similarity amongst the Thai peaches to
0.97 between two Brazilian peaches. The most distant clusters
were the low chill peaches from Thailand and Taiwan and the
local cultivars (both fruit and ornamental types) from China.
Among the improved germplasm, there were distinct clusters for
the Chinese/Japanese cultivars, three clusters for the Brazilian
cultivars and one for the cultivars from the USA and Europe.
The Brazilian materials clustered according to breeding pro-
grams in S@o Paulo and Pelotas reflecting the different sets of
local cultivars used in the breeding efforts. The largest group
investigated was the European/US A peaches. This group subdi-
vided into three distinct clusters, with a general clustering of the
low chill germplasm. The low chill accessions from Asia were
genetically distant from the improved low chill peaches from
the USA or Brazil. The low chill peaches from the Americas
were more closely related to the high chill peaches developed
in the USA and China/Japan due to the recent introgression of
this germplasm into a low chill background.

Specified Source(s) of Funding: Texas A&M Univ, Department
of Horticultural Sciences
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8:30-8:45 am
Rosbreed’s Marker-assisted Breeding Pipeline

Cameron Peace
Washington State Univ, Pullman, WA; cpeace@wsu.edu

Nahla V. Bassil
USDA-ARS, Corvallis, OR; bassiln@hort.oregonstate.
edu

Marco Bink
Plant Research International, Wageningen; marco.bink@
wur.nl

Susan K. Brown*
Cornell Univ, Geneva, NY; skb3@cornell.edu

David H. Byrne
Texas A&M Univ, College Station, TX; d-byrne@tamu.
edu

John R. Clark
Univ of Arkansas, Fayetteville, AR; jrclark@uark.edu

Thomas M. Davis
Univ of New Hampshire, Durham, NH; tom.davis@unh.
edu

Kate Evans
Washington State Univ-TFREC, Wenatchee, WA; kate_
evans@wsu.edu

Gennaro Fazio
USDA ARS, Geneva, NY; gf35@cornell.edu

Chad E. Finn
USDA ARS HCRL, Corvallis, OR; finnc@hort.
oregonstate.edu

Ksenija Gasic
Clemson Univ, Clemson, SC; kgasic@clemson.edu

Thomas Gradziel
Univ of California, Davis, CA; tmgradziel @ucdavis.edu

James F. Hancock
Michigan State Univ, East Lansing, MI; hancock@msu.
edu

James Luby
Univ of Minnesota, St Paul, MN; lubyx001@umn.edu

Doreen Main
Washington State Univ, Pullman, WA; dorrie@wsu.edu

Nnadozie Oraguzie
Washington State Univ, Prosser, WA; noraguzie@wsu.
edu

Eric van de Weg
Plant Research International, Wageningen; eric.
vandeweg@wur.nl
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Dechun Wang
Michigan State Univ, E. Lansing, MI; wangdech@msu.
edu

Kenong Xu
Cornell Univ, Geneva, NY; kx27@cornell .edu

Amy lezzoni
Michigan State Univ, East Langin, MI; iezzoni@msu.edu

Translation of DNA information arising from genomics research
into application in breeding is presently abottleneck. RosBREED
is a large-scale initiative seeking to bridge the chasm between
genomics research and breeding programs, centered on breeders
and ensuring they can capitalize on genomics discoveries and
accelerating technological innovation. RosBREED’s transla-
tional approach is the establishment and implementation of a
marker-assisted breeding (MAB) “pipeline” consisting of a series
of connected stages. At one end, any available marker-locus-
trait (M-L-T) associations are objectively prioritized for each
breeding program using socio-economically derived relative
economic weights. In the next stages, markers are adjusted to
match available genetic screening services. Then, each marker
is assessed for relevance to breeding germplasm using the
Pedigree-Based Analysis approach,determining the distribution
of functional alleles in potential parents. Information is used
to inform crossing decisions, improving proportions of geneti-
cally superior seedlings. Cost-efficient and logistically feasible
marker-assisted seedling selection schemes are identified and
trialed on several thousand seedlings to cull those predicted to
have poor performance potential. Finally, robust genetic tests
are routinely integrated into breeding operations, while newly
reported M-L-T associations enter the pipeline. In 2010, in
addition to the establishment of infrastructure components to
powerfully enable each pipeline stage in future years, two major
activities are taking place: 1) twelve demonstration breeders will
each fast-track the pipelining of several already reported M-L-T
associations, up to the stage involving marker-assisted parent
selectiondecisions; 2) RosBREED will coordinate establishment
of reference germplasm sets across programs representing U.S.
breeding stock,begin standardized phenotyping for high-impact
traits, and genotype these sets with genome-wide SNP mark-
ers targeting fruit quality candidate genes. The database of this
comprehensive phenotypic and genotypic information on key
germplasm will serve as the reference resource for future genetic
discovery and validation and will exploit homology among ge-
nomes of three fruit-bearing genera of Rosaceae: Malus (apple),
Prunus (peach and cherry), and Fragaria (strawberry). The
archived database is expected to stock the shelf with hundreds
of promising predictive M-L-T associations for entry into the
MAB pipelines of many Rosaceae breeding programs. Suc-
cessful demonstration of the RosBREED approach will lead to
technology transfer to the wider community of U.S. Rosaceae
breeders and international partners, so that, ultimately, new
cultivars with superior fruit quality will be efficiently delivered
by apowerful breeding network mobilizing modern technologies
and exploiting the full extent of Rosaceae’s genetic diversity.
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8:45-9:00 am

Use of PediMap in RosBREED for Visualizing
Genetic and Phenotypic Data across Pedigrees
in Rosaceous Crops

Cholani Kumari Weebadde*
Michigan State Univ, East Lansing, MI; weebadde@msu.
edu

Carlos H. Crisosto
Univ of California, Davis, Davis, CA; carlos@uckac.edu

Gennaro Fazio
USDA ARS, Geneva, NY; gf35@cornell.edu

Karina Gallardo
TFREC, Washington State Univ, Wenatchee, WA;
karina_gallardo@wsu.edu

Doreen Main
Washington State Univ, Pullman, WA; dorrie@wsu.edu

Cameron Peace
Washington State Univ, Pullman, WA; cpeace@wsu.edu

Gregory L. Reighard
Clemson Univ, Clemson, SC; grghrd@clemson.edu

Audrey Sebolt
Michigan State Univ, E. Lansing, MI; grantzau@msu.edu

Alexandra Stone
Oregon State Univ, Corvallis, OR; stonea@hort.
oregonstate.edu

Eric van de Weg
Plant Research International, Wageningen; eric.
vandeweg @wur.nl

Roeland Voorrips
Plant Research International, Wageningen; roeland.
voorrips@wur.nl

Kenong Xu
Cornell Univ, Geneva, NY; kx27@cornell.edu

Amy Lezzoni
Michigan State Univ, East Lansing, MI; iezzoni@msu.
edu

RosBREED is a multistate, multi-institution project dedicated
to genetic improvement of U.S. rosaceous crops and will be us-
ing applications of genomics knowledge and tools to accelerate
and increase the efficiency of breeding programs. This project
focuses on fruit quality traits in apple, peach, sweet cherry, tart
cherry,and strawberry to demonstrate marker-assisted breeding.
DNA markers that are genetically linked to fruit quality traits can
play a critical role in identifying desirable parents for crossing.
Breeders can efficiently make informed crossing decisions with
DNA marker information when relevant data is displayed in a
format that is easily visualized. PediMap is software designed
to graphically present genetic information in pedigrees and
can be used to present information such as phenotypic data,
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observed marker alleles, identity by descent probabilities, and
QTL functional allele probabilities, thus allowing breeders
to visualize the distribution of desirable alleles for important
breeding traits across their germplasm. The freely available
PediMap software is currently being used by 12 RosBREED
demonstration breeders. These breeders have collaborated to
develop Crop Reference sets representing U.S .-wide breeding
germplasm and Breeding Pedigree sets to further represent their
own individual programs, and are already using PediMap to
visualize pedigree relationships. Demonstration breeders have
found PediMap to be a valuable tool even before the integra-
tion of DNA information. RosBREED outreach will extend the
training and use of PediMap to the U.S. community of Rosaceae
breeders, building on experiences and successes of the project’s
demonstration breeders.

9:00-9:15 am

Germplasm Sets and Standardized Phenotyping
Protocols for Fruit Quality Traits in RosBREED

James Luby*
Univ of Minnesota, St Paul, MN; lubyx001 @umn.edu

Chad E. Finn
USDA ARS HCRL, Corvallis, OR; finnc@hort.
oregonstate.edu

Ksenija Gasic
Clemson Univ, Clemson, SC; kgasic@clemson.edu

Amy lezzoni
Michigan State Univ, East Langin, MI; iezzoni @msu.edu

Nnadozie Oraguzie
Washington State Univ, Prosser, WA; noraguzie@wsu.
edu

Susan K. Brown
Cornell Univ, Geneva, NY; skb3@cornell.edu

David H. Byrne
Texas A&M Univ, College Station, TX; d-byrne@tamu.
edu

John R. Clark
Univ of Arkansas, Fayetteville, AR; jrclark @uark.edu

Carlos H. Crisosto
Univ of California, Davis, Davis, CA; carlos@uckac.edu

Thomas M. Davis
Univ of New Hampshire, Durham, NH; tom.davis@unh.
edu

Kate Evans
Washington State Univ-TFREC, Wenatchee, WA; kate_
evans@wsu.edu

Thomas Gradziel
Univ of California, Davis, CA; tmgradziel @ucdavis.edu

James F. Hancock
Michigan State Univ, East Lansing, MI; hancock@msu.
edu
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Nahla V. Bassil
USDA-ARS, Corvallis, OR; bassiln@hort.oregonstate.edu

Gennaro Fazio
USDA ARS, Geneva, NY; gf35@cornell.edu

Doreen Main
Washington State Univ, Pullman, WA; dorrie@wsu.edu

Cameron Peace
Washington State Univ, Pullman, WA; cpeace@wsu.edu

Cholani Kumari Weebadde
Michigan State Univ, East Lansing, MI; weebadde@msu.
edu

Eric van de Weg
Plant Research International, Wageningen; eric.
vandeweg@wur.nl

Chengyan Yue
Univ of Minnesota, St Paul, MN; yuechy @umn.edu

The prevalent Rosaceae crop breeding approach utilizes a
common set of ancestors within breeding programs, resulting
in relatedness among individuals and extensive linkage dis-
equilibrium. Pedigree-Based Analysis (PBA) using FlexQTL™
software exploits these genetic considerations to identify and
validate marker-locus-trait associations using genotype and
phenotype information. RosBREED involves 12 demonstration
breeding programs in five rosaceous fruit crops (apple, peach,
strawberry, and tart and sweet cherry). Key roles for breeders in
utilizing PBA to establish and exploit marker-trait associations
are: 1) identifying founder germplasm sets for single nucleotide
polymorphism (SNP) detection, and Crop Reference (CR) and
Breeding Pedigree (BP) sets for genotyping and phenotyping,
and 2) choosing important fruit quality traits and developing
standardized phenotyping protocols to assess them. Breeders
used PediMap software to visualize relationships and ancestry
in their germplasm. SNP Detection Panels were assembled by
including important founders that provide maximum likeli-
hood of polymorphism detection based on pedigree position
and presumed diversity. CR and BP sets were assembled to
include important contemporary parents and offspring in breed-
ing programs, as well as available ancestors. CR sets contain
pedigree-linked germplasm that represents the diversity in
current and anticipated future breeding stock. CR sets will be
genotyped genome-wide with SNP markers and phenotyped for
fruit quality traits and other high-impact traits. Breeders in each
cropdeveloped standardized phenotyping protocols for each trait,
allowing data pooling across programs and more powerful PBA
outcomes. Phenotyping protocols and PBA results for CR sets
will be archived and made publicly available for reference at
www.rosbreed.org (hosted on the Genome Database for Rosa-
ceae). Breeders may add their own germplasm and phenotyping
interests to the CR set data by collecting data and performing
PBA on their proprietary BP sets combined with CR set data,
to verify pedigrees and determine utility of marker-locus-trait
associations for their own program.
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9:15-9:30 am

Using Socio-economic Values to Help Set
Objective Plant Breeding Targets

Chengyan Yue
Univ of Minnesota, St Paul, MN; yuechy @umn.edu

Karina Gallardo*
TFREC, Washington State Univ, Wenatchee, WA;
karina_gallardo@wsu.edu

Vicki McCracken
Washington State Univ, Pullman, WA; mccracke@wsu.
edu

Raymond Jussaume
Washington State Univ, Pullman, WA; rajussaume @wsu.
edu

James Luby
Univ of Minnesota, St Paul, MN; lubyx001 @umn.edu

James R. McFerson
Washington Tree Fruit Res Comm, Wenatchee, WA;
mcferson@treefruitresearch.com

Cameron Peace
Washington State Univ, Pullman, WA; cpeace@wsu.edu

Amy lezzoni
Michigan State Univ, East Langin, MI; iezzoni@msu.edu

Plant breeders tend to subjectively establish their breeding
targets based on a production orientation using interactions
among their viewpoints, industry input, and market forces. This
process could be improved by explicitly including the values
and preferences of market chain participants like producers and
processors, as well as consumers’ purchasing motives, attitudes,
beliefs, concerns, constraints, and willingness to pay, With use
of such information, new cultivars would have targeted appeal
to both large- and small-scale niche market segments, be more
quickly accepted, and have enhanced commercial impact. To
broaden the decision-making process, we will investigate the
relative market value of several traits on the entire supply
chain. This information must acknowledge and involve vari-
ous key stakeholders at early breeding decision-making stages.
RosBREED socio-economics activities will estimate social
values and economic weights of fruit traits of five rosaceous
crops (apple, peach, strawberry, tart cherry, and sweet cherry)
as defined by key market chain members, including breeders,
producers, market intermediaries,and consumers. We will gather
information using multiple approaches, including one-on-one
interviews and telephone surveys. We will develop and compare
relative economic weights of various fruit quality and production
traits on the five targeted RosBREED crops. Relative economic
weights for a trait will be calculated as a weighted average of
marginal values that the three key audiences (consumer, market
intermediary and producer/processor) place on a trait, resulting
in objectively quantified values for breeding priority setting.
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9:30-9:45 am

Diversity in Wild Apple Species of Chinese
Origin
Gayle Volk*

USDA ARS, Fort Collins, CO; gvolk@lamar.colostate.
edu

Adam Henk
USDA ARS, Fort Collins, CO; adam.henk@ars.usda.gov

Christopher Richards
USDA ARS, Fort Collins, CO; Chris.Richards@ars.usda.
gov

Angela Baldo
Geneva, NY; angela.baldo@ars.usda.gov

Philip L Forsline
USDA ARS, Fort Collins, CO; plfl @cornell.edu

The Malus collection in the USDA-ARS National Plant
Germplasm System has twelve wild species of apple collected
from China at the Plant Genetic Resources Unit (PGRU) in
Geneva, NY. Between 8 and 148 individual trees represent each
species. The assignment of seedling trees to specific species has
been difficult due to the high levels of variation observed within
species. We have collected phenotypic, ploidy, genotypic, and
chloroplast sequence data for each of the field trees maintained
at the PGRU that originated from seeds collected during plant
explorations in China. Characteristic fruit and leaf character-
istics specific to each species have been identified. Ploidy data
have revealed that some species are diploid while other species
have individuals with ploidy levels that range from diploid to
hexaploid. Chloroplast sequence data have aided in species
classification and phylogenetic analyses.

Monday, August 2,2010 Springs H & I
Oral Session 3: Postharvest
Physiology: Apple

8:30-8:45 am

Factors Affecting the Flavor of Fresh-cut Apples

Charles F. Forney*
Agriculture and Agri-Food Canada, Kentville, NS;
charles.forney @agr.gc.ca

Jun Song
Agriculture and Agri-Food Canada, Kentville; songj@
agr.gc.ca

Peter M. A. Toivonen
Agriculture and Agri-Food Canada, Summerland, BC;
PETER . TOIVONEN@AGR.GC.CA

Margaret CIiff
Agriculture and Agri-Food Canada, Summerland, BC;
Margaret.Cliff@agr.gc.ca
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Changwen Lu
Agriculture and Agri-Food Canada, Summerland, BC;
Changwen Lu@agr.gc.ca

Michael A. Jordan
Agriculture and Agri-Food Canada, Kentville, NS;
michael jordan@agr.gc.ca

Supplying the increasing demand for flavorful, high quality
fresh-cut fruits and vegetables is a continual challenge. The
complex and dynamic nature of flavor production contributes to
the challenge of satisfying consumer expectations. Understand-
ing factors that impact the flavor of fresh-cut products could
lead to improved technologies to optimize flavor. In this study
the effects of cutting, packaging, and storage on the flavor of
‘Gala’ and ‘Ambrosia’ apple fruit (Malus domestica Barkh.)
were determined. The process of cutting fruit increased rate of
respiration and release of other volatiles. Respiration of slices
was 3-fold greater than that of whole apples, while headspace
concentrations of acetate esters and ethanol also increased.
Packaging also impacts flavor. When ‘Gala’ apple slices were
packaged in solid (S) or micro-perforated (MP) film bags and
held at 5 °C for 14 days, slices held in the MP bags had higher
fruitaroma, fruity flavor, perceived sweetness and better textural
characteristics as perceived by a sensory panel than those pack-
aged in S bags. Apple slices in the MP bags also had greater
juiciness and higher concentrations of straight chain esters and
estragole. The better flavor of the fruit in MP bag was associ-
ated with lower ethylene and higher O, concentrations in the
package compared to the S bags. In an additional experiment
in which CA stored ‘Gala’ and ‘Ambrosia’ apples were sliced,
sealed in S bags, and stored for 14 days at 5 °C, total ester and
estragole concentrations decreased 47% and 99%, respectively,
during storage. All esters followed this trend with the exception
of methyl butanoate and butyl acetate that increased 760% and
120% after 2 weeks of storage, respectively. Holding whole
fruit for 14 or 28 days in air at 0 °C following CA storage had
no effect on the total ester concentration of apple slices, but
caused a decline in estragole concentration.

8:45-9:00 am

Gene Expression Related to Allergens in Apple
Fruit During Ripening and Senescence

XiaoTang Yang*
South China Agriculture Univ, GuangZhou; Yangxi@agr.
gc.ca

Jun Song
Agriculture and Agri-Food Canada, Kentville; songj@
agr.gc.ca

Leslie Campbell palmer
Agriculture and Agri-Food Canada, Kentville; leslie.
campbell@agr.gc.ca

ZhaoQi Zhang
South China Agriculture Univ, GuangZhou; zqzhang@
scau.edu.cn
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Apple fruit (Malus domestica Barkh, ‘Golden Delicious’) is
a well known nutritious fruit and its consumption is highly
recommended for a healthy diet. Recent findings reported that
apples consumption can cause allergic reactions to some people,
especially northern and central European populations, because
of the presence of allergens. Allergens are the unique proteins
present in plants and many fruit that may cause an overreac-
tion of human immune system. Investigations on apple fruit
allergens include allergenicity testing, cultivar comparisons
and cultural practices have been conducted by some research
groups. Our own proteomic studies demonstrated the pres-
ence of many allergen isomers in apples that are also ripening
dependent and under the influence of ethylene. In this study,
apple fruit harvested at the pre-climacteric stage were allowed
to naturally ripen or ripening was stimulated by treatment with
36 uL/L ethylene for 24 h. Postharvest physiological indices
including respiration, ethylene production and chlorophyll
fluorescence were monitored at day 0, 7, 14 and 21. Real-time
PCR was employed to investigate gene expression in relation
to apple allergens at these stages. The study was repeated over
two seasons. After efficiency tests for all designed primers, 16
genes from four major allergen isomers were selected to monitor
gene expression. Through statistical analysis, including ANOVA
and principal component analysis (PCA), 6 genes were found to
change significantly during ripening. The Mal d1-1, Mal d1-4,
Mal d1-associated protein (MdAP), Mal d4.01, Mal d4.02 and
Mal d4.03 genes were significantly up-regulated in fruit during
ripening and after ethylene treatment. A significant increase
in expression of Mal 1.01, Mal d1d, Mal dle and Mal dlg in
ethylene treated fruit was also found, while the Mall.04, Mal
d2.02 and Mal d2.03 genes decreased. In contrast, the Md1-3,
Mal d2.01, Mal d3.01 and Mal d3.02 genes were not affected.
Analysis and identification of gene expression during apple fruit
ripening and senescence and in response to ethylene treatment
demonstrated the complexity and dynamic changes of the tran-
scriptional profiles of apple allergens. The characterizations of
these allergens during fruit ripening and senescence are under
further investigation through genomic and proteomic studies.
Understanding the expression of these genes and their biological
functions will aid in the control and regulation of the quality
and safety of apple fruit.

9:00-9:15 am

Phytosterol Conjugation in Cold-stored
Apple Fruit Is Linked to Oxidative Stress and
Ripening
David Rudell*
USDA ARS, Wenatchee, WA; rudell@tfrl.ars.usda.gov

Bruce Whitaker
USDA ARS, Beltsville, MD; bruce .whitaker@ars.usda.
gov

Jim Mattheis
USDA ARS, Wenatchee, WA ; james.mattheis@ars.usda.
gov
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Yanmin Zhu
USDA ARS, Wenatchee, WA; yanmin.zhu@ars.usda.gov

Low temperature stress is implicated in a wide-range of apple fruit
postharvest necrotic disorders. Previously, untargeted metabolic
profiling identified alterations in multiple metabolic processes
that precede superficial scald symptom development. Metabolites
with free sterol (FS) —like mass spectra were involved in this
phenomenon. Subsequently, the identity of these compounds
have been confirmed as glucose conjugates (SG), acylated
glucose conjugates (ASG), and esters (SE) of campesterol and
3-sitosterol. Different levels of each of these metabolites are
linked to storage longevity, ethylene insensitivity, and oxidative
stress demonstrating divergent control of phytosterol conjugation
associated with these processes. Reduced SE and elevated ASG
levels over 6 months of cold storage in air are associated with
storage stress and scald symptom development.

Specified Source(s) of Funding: Washington Tree Fruit Research
Commission

9:15-9:30 am

Characterizing Proteins for the First Committed
Step in a New Biosynthetic Pathway for Ester
Synthesis in Ripening Apple Fruit

Nobuko Sugimoto*
Michigan State Univ, East Lansing, MI; sugimot3@msu.
edu

Randolph Beaudry
Michigan State Univ, East Lansing, MI; beaudry @msu.
edu

In ripening apple fruit, we propose a new pathway that uses the
starting products pyruvate and acetyl-CoA for the synthesis of
precursors to branched- and straight-chain esters. This pathway
not only provides for the synthesis of isoleucine, but also for
3-,4-, and 5-carbon fatty acids via the process of single-carbon
fatty acid elongation. Our previous apple disc feeding studies,
which documented the incorporation of '*C-labeled acetate into
isoleucine and esters containing 2-methylbutanoate, a degrada-
tion product of isoleucine, supports this hypothesis. We identified
two novel genes from apple, the sequence of which suggests
that they are members of the 2-isopropylmalate synthase (/PMS)
gene family. Purified His-tag protein from these genes was found
to form citramalate and 2-ethylmalate from the a-keto acids
pyruvate and a-ketobutyrate, respectively, when acetyl-CoA
was added. Substrate specificity for a-keto acids in decreas-
ing order was o-ketobutyrate, pyruvate, o-ketovalerate, and
o-ketoisovalerate. IPMS differs from this protein in that it has a
much lower preference for pyruvate. We therefore hypothesize the
genes (MdCIM1 and MdCIM?2) are alleles coding for citramalate
synthase, which contributes to carbon flux via a new pathway
for ester biosynthesis. The hypothesized pathway constitutes a
conceptual shift in the regulation of ester biosynthesis in that it
implies synthetic, rather than catabolic pathways are responsible
for ester precursor supply.
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9:30-9:45 am

Relating Apple Volatile Biology with Aroma
Perception During Fruit Maturation

Carolina Contreras*
Michigan State Univ, East Lansing, MI; contre33@msu.
edu

Randolph Beaudry
Michigan State Univ, East Lansing, MI; beaudry @msu.
edu

Aroma volatiles from fresh apple and other fruit result from
autonomous biological activity and biological activity follow-
ing cellular disruption, as during mastication. The lipoxygenase
(LOX) pathway has been implicated in both autonomous and
celldisruption-dependent processes. We investigated odor-active
volatiles from ‘Jonagold’ fruit resulting from cellular disruption
throughout maturation to better understand the relationship
between volatile biology and perceived apple aroma. The study
was conducted over 8 weeks and evaluations were twice-weekly.
On each date, internal ethylene, CO, production, and volatile
profiles were measured for whole fruit and crushed slices of
1-methylcyclopropene (1-MCP) treated (“non-ripening”) and
control (“normally ripening”) apples. Only crushed slices were
subjected to sensory analysis; sensory tests and volatile analyses
of slices were performed approximately 2 minutes after crushing.
Unexpectedly, panelists were able to distinguish between non-
ripening and normally ripening fruit more than 2 weeks before the
onset of the ethylene and respiratory climacterics in the normally
ripening fruit. LOX-derived aldehydes cis-3-hexenal and hexanal
were not detectable for whole fruit, consistent with dependence
of LOX pathway activity on cellular disruption. For crushed
slices, however, aldehyde synthesis was, at first, extremely high
for non- and normally-ripening fruit such that the concentrations
of cis-3-hexenal and hexanal were several hundred times higher
than their respective odor thresholds. Cis-3 hexenal remained
constant throughout the experiment for non-ripening fruit slices,
but declined markedly for normally ripening fruit slices, coinci-
dent with autocatalytic ethylene formation. Conversely, hexanal
emissions increased in normally ripening fruit slices at this time,
but not in non-ripening fruit slices. The autonomously-produced
ester butyl acetate increased coincident with panel detection of
treatment differences, although the concentration of butyl acetate
at this early stage of development was well below the human
olfactory threshold. The data for autonomous and disruption-
dependent aroma volatiles do notexplain sensory analysis results.
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9:45-10:00 am

The Bounty of the Bite: Kinetics of Volatile
Synthesis Following Cellular Disruption of
Apple Fruit Tissue

Randolph Beaudry*
Michigan State Univ, East Lansing, MI; beaudry @msu.
edu

Carolina Contreras
Michigan State Univ, East Lansing, Michigan;
contre33@msu.edu

Nihad Smairat
Univ of Jordan, Amman; drnihad3@msu.edu

During mastication and food preparation, cellular disruption of
apple and other fresh fruit causes the mixing of cellular contents
and induction of numerous chemical and enzymatic reactions
not normally present in the intact tissue. Reactions associated
with the lipoxygenase pathway result in the synthesis of sig-
nificant quantities of volatile aldehydes, with the potential to
contribute to alcohol, acid, and ester synthesis. These volatiles
are known to impact aroma, herbivory, pathogen development,
and insect predation. We wanted to determine if the kinetics of
these reactions in apple changed with fruit ripening stage and
if the changes in these parameters could impact the sensory
quality of fresh fruit during consumption. Using a model sys-
tem consisting of volatile collection chambers adhered to the
surface of ‘Jonagold’ apple fruit, we found transient ‘waves’ of
volatiles were produced. The initial wave was almost exclusively
aldehyde products of the lipoxygenase pathway, which were
then converted to alcohols, which, in turn, were incorporated
into esters. The rate constants of these sequential reactions were
estimated using mathematically-derived equations, providing a
tool for comparing enzymatic capacities during ripening. The
data indicate that lipoxygenase-derived aldehydes contribute to
aroma of apple fruit during mastication, but alcohols and esters
from these aldehydes do not. It is suggested that the impact of
the lipoxygenase pathway on aroma is largely negative for apple
during the eating experience

Specified Source(s) of Funding: Michigan Agricultural Experi-
ment Station
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Oral Session 4: Herbs, Spices and
Medicinal Plants

9:00-9:15 am

High Tunnel Grown Ginger-root as an
Alternative Niche Crop for Southern Virginia
Growers

Reza Rafie*
Virginia State Univ, Petersburg, VA; arafie@vsu.edu

Chris Mullins
Virginia State Univ, Petersburg, VA; cmullins@vsu.edu

Ginger rhizome is an aromatic, pungent spice which is used for
cooking and has many health benefits. Ginger is one of the many
spices that has crossed over to mainstream American consumers
In 2008, the U.S. imported 41,468.3 MT of ginger with a total
value of 37.2 million dollars. Hawaii is the largest and the only
commercial producer of ginger in the United States. Hawaii
grew 18 million pounds of ginger in 2001, and due to ginger
wilt caused by a bacterium known as Ralstonia solanacerum,
the production has been severely reduced to only 1.8 million
pounds in 2008. Ginger rhizome is traditionally grown under
tropical conditions and it requires 9-10 months of growing time
from planting to harvest. Therefore, it is not possible to grow
ginger under field conditions in temperate zones. However, it is
possible to grow ginger in a temperate zone under high tunnel
conditions where it allows season extension. In 2008 and 2009,
observational trials were conducted at the research facility of
Virginia State Univ, and ginger seed rhizomes were planted in
one gallon pots in a greenhouse facility in March. In mid-April,
the plants were removed to a high tunnel and the plantlets were
planted in the ground. A total of 25 plants were grown in the
high tunnel for 11 months, and plants were harvested in mid-
February of the following year. On the average, each plant
produced seven pounds of marketable ginger. Growing ginger
in a high tunnel is attractive because it provides an alternative
niche crop for Virginia growers who sell directly to consumers.

Specified Source(s) of Funding: internal funding
9:15-9:30 am

Capsaicinoid Concentration of Hawaii-grown
Hot Peppers (Capsicum sp.)

Theodore J K. Radovich*
Univ of Hawaii at Manoa, Honolulu, HI; theodore @
hawaii.edu

Kevin Crosby
Texas A&M Univ, Weslaco, TX; k-crosby @tamu.edu

Justin Butcher
Texas A&M Univ, Weslaco, TX; k-crosby @tamu.edu

Glenn Teves
Univ of Hawaii at Manoa, Honolulu, HI; TevesG@ctahr.
hawaii.edu
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Alton Arakaki
Univ of Hawaii at Manoa, Hoolehua, HI; ArakakiA @
ctahr.hawaii.edu

Hot peppers have a long history in Hawaii and have potential as
a high-value specialty crop for Hawaii growers. Capsaicin and
related compounds are the primary determinants of pungency,
an important attribute that influences end-use and consumer
preference of the crop. However, virtually nothing has been
reported on the pungent principles of Hawaii-grown peppers.
To better understand the variability of these compounds among
commercially available hot pepper germplasm, capsaicinoid
concentrations were measured in 15 cultivars of three pepper
species (Capsicum annuum, C. frutescens (tentative) and C.
chinense) grown inreplicated field trials at two locations (O’ahu
and Molokai) July—October 2009. Market mature peppers were
harvested, dried, ground and shipped to the Vegetable and Fruit
Improvement Center, Texas A&M Univ. Total capsaicinoids
were extracted in 100% methanol, then injected into an HPLC
with a liquid phase of 45% acetonitrile, 0.5% phosphoric acid
and distilled water. Capsaicinoids were separated on a NovaPak
C-18 column. Variability in capsaicinoid concentrations across
species was large, and ranged from 39 ug-g™' to 21,395 ug-g™*
on a dry weight basis. The highest capsaicinoid concentrations
were observed in a Habanero, ‘Red Caribbean’ (C. chinense).
Fruits of cultivars ‘Hawaiian’ and ‘Firecracker,” tentatively
identified as C. frutescens, contained 13,077 and 9,197 ug-g™!
capsaicinoids, respectively. Although similar in appearance to
C. frutescens fruits, small fruited peppers of C. annuum were
lower in capsaicinoids, averaging 2,339 ug-g~'. Exploiting the
considerable genotypic variability among hot pepper genotypes
for capsaicinoid concentrations is suggested as a strategy to
improve marketing and value-addition of this crop.

Specified Source(s) of Funding: USDA HATCH, WSARE and
TSTAR programs.

9:30-9:45 am

Relationship Between Pepper Size, Harvest
Time, and Labor Costs in Hawaii-grown Hot
Peppers (Capsicum sp.)

Theodore J.K. Radovich*

Univ of Hawaii at Manoa, Honolulu, HI; theodore @
hawaii.edu

Glenn Teves
Univ of Hawaii, Hoolehua, HI; TevesG@ctahr.hawaii.
edu

Alton Arakaki
Univ of Hawaii, Hoolehua, HI; ArakakiA @ctahr.hawaii.
edu

Kevin Crosby
Texas A&M Univ, Weslaco, TX; k-crosby @tamu.edu

Small fruited peppers of Capsicum spp. are heavily used in
Asian-Pacific cuisine and are a common ingredient in local hot
sauce, pickles and other value-added products in Hawai’i. Conse-
quently, small fruited hot peppers have potential as a high-value
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specialty crop for Hawai’i growers. Labor costs associated with
hand-harvest are expected to be high and dependent on pepper
size/weight. While the relationship between pepper size/weight
and harvest time is unknown, we suspect that selecting cultivars
within a market type for relatively large pepper size may reduce
labor costs associated with hand harvest considerably. To test
this hypothesis, 15 cultivars of three pepper species (Capsicum
annuum, C. frutescens (tentative) and C. chinense) were grown
in replicated field trials at two locations (O’ahu and Molokai)
July—October 2009. Market mature peppers were harvested by
experienced farm crews, and time to harvest each experimental
unit was recorded. Harvest rates ranged from 0.9-4.5 kg per
worker-hour for small-fruited cultivars including ‘Hawaiian,’
‘Firecracker,” ‘Orange Thai,” ‘Thai Hot,” ‘Super Chili,” and
‘Rooster Spur.” Harvest rates ranged from 13.6-40.9 kg per
worker-hour for larger-fruited jalapefio and Habanero cultivars.
Fruit size (volume) measured by water displacement exhibited
strong linear correlation (R? = 0.98, N= 105) with pepper fruit
weight across the range of pepper sizes. Average harvest rates
for cultivars were strongly dependent on individual pepper
weight. Within the small fruited types (0.7-4.5 g per fruit), it
was estimated that harvest labor costs were reduced by 20% for
every 1g increase in average fruit weight.

Specified Source(s) of Funding: USDA HATCH, WSARE and
TSTAR programs.

9:45-10:00 am

Potential Essential Oil Crops for
Southeastern U.S.

Valtcho D. Jeliazkov*
Mississippi State Univ, Verona, MS; vj40@pss.msstate.
edu

Charles Cantrell
USDA-ARS, Natural Products Utilization Research Unit,
Univ, MS; clcantr] @olemiss.edu

Tess Astatkie
Nova Scotia Agricultural College, Truro, NS; tastatkie@
nsac.ca

In 2006-2009, several field experiments were conducted in
Mississippi to evaluate essential oil crops for commercial
production in the region. These crops included peppermint
(Mentha X piperita L.), Native spearmint (Mentha spicata L.),
Scotch spearmint (Mentha X gracilis Sole.), Japanese cornmint
(Mentha canadensis L.), sweet basil (Ocimum basilicum L.),
holy basil (Ocimum sanctum L.), lemon grass (Cymbopogon
flexuosus Nees ex. Steud.), lavender (Lavandula vera D.C.),
summer savory (Satureja hortensis L.), winter savory (Satureja
montana L.), oregano (Origanum vulgare L.), sweet marjoram
(Origanum majorana L.), lemon balm (Melissa officinalis L.),
wild bergamot (Monarda fistulosa L.), garden sage (Salvia
officinalis L.), Clary sage (Salvia sclarea L.) and few others.
Fertilizer studies were conducted on peppermint, Native and
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Scotch spearmint, Japanese cornmint, sweet basil, and lemon
grass, providing information on fertilization of these crops in
the region. In addition, a number of varieties and accessions
from peppermint, sweet basil, summer savory, oregano, and
wild bergamot were evaluated for their adaptability to the en-
vironmental conditions of the region. Essential oil profiles of
peppermint, Scotch and Native spearmints, Japanese cornmint,
sweet basil, holy basil, lemon grass, lavender, savory, and wild
bergamot have been analyzed for these crops grown under Mis-
sissippi climate and compared to the respective essential oils
produced in other countries or regions. This oral presentation
will summarize the major findings. Our 4-year field experiments
and analytical studies indicated the above plant species have
commercial potential as essential oil crops for Mississippi and
possibly southeastern US.

Specified Source(s) of Funding: Medicinal Herbs Project Mis-
sissippi State Univ

Monday, August 2, 2010 Springs K & L
Oral Session 5: Teaching Methods
2:15-2:30 pm

Sustained Growth in Distance Education: What
Were We Thinking?

Cynthia B. McKenney*
Texas Tech Univ, Lubbock, TX; cynthia.mckenney @ttu.
edu

Thayne Montague
Texas Tech Univ, Lubbock, TX; thayne.montague @ttu.
edu

As distance education programs mature and increase in size,
often the sponsoring institutions experience new and frequently
conflicting metrics. The horticulture program in the Depart-
ment of Plant and Soil Science at Texas Tech Univ currently
has a twenty year high in enrollment while club membership is
at a several year low. This spring, several courses had greater
enrollment in online sections when compared to face to face
sections. Increasingly, students are people who travel to their
degree granting institution just to walk across the stage at
graduation. What kind of impact does this environment have
on a vibrant horticulture program and faculty members who
are teaching at a distance? Perhaps we have a paradigm shift in
what constitutes a collegiate experience. Several opportunities
present themselves to help bridge the distance gap. Increased
communication, intentional interaction with students,and faculty
training to aid in remediating the impact of distance education
on the on-campus experience are some considerations. In addi-
tion, course constructs, recruitment and retention practices, and
long term planning are concerns which should be addressed.

S61



Monday, August 2,2010 Oral Session 5: Teaching Methods

2:30-2:45 pm

Perception of Mobile Information and
Communication Technologies by a Herbaceous
Ornamentals Class

Cynthia Haynes*
Towa State Univ, Ames, lowa; chaynes@iastate.edu

M. Reinert
Iowa State Univ, Ames, lowa; mer6@iastate.edu

K. Duerfeldt
Iowa State Univ, Ames, Iowa; kduerf@iastate.edu

Mobile information and communication technologies (ICTs)
are useful for augmenting the teaching of horticulture related
materials.Aclass of 26 students studying herbaceous ornamentals
was asked to complete a survey regarding their use and interest
in applications for mobile ICTs. Sixty-one percent of students
in the course (31% of each sophomore, junior, and seniors in
horticulture) completed the survey. Sixty-eight percent owned
a mobile ICT (smartphone, PDA, etc.) and 73.3% of these had
used at least one application on the device. Only 25% of own-
ers had ever purchased an application for the device. All of the
respondents thought a mobile application had the potential to
assist them in learning herbaceous ornamentals and 50% also
thought an application could be useful in their future careers.
However, 43.8% did not want an application to replace the
printed information already available for the course. When asked
to rate the importance of possible features of an application
the highest percentage of respondents said that identification
characteristics (100%), colorful pictures (100%), common
name (81%), scientific name (75%), and cultural information
(75%) were very important. Other features like GPS location
capability, maps of native range, and historical information
were considered less important. Students also suggested that
quick searching capability, thoughtful design, and an intuitive
interface were also important.

2:45-3:00 pm
Integration of Service Learning throughout a
Department’s Curriculum

Alex X. Niemiera
VPI & SU, Blacksburg, VA; niemiera@vt.edu

J. Roger Harris*
Virginia Tech, Blacksburg, VA; rharris@vt.edu

Susan Day
Virginia Tech, Blacksburg, VA; sdd@vt.edu

Barbara Kraft
VPI & SU, Blacksburg, VA; bkraft@vt.edu

Holly L. Scoggins
Virginia Tech, Blacksburg, VA; perennials@vt.edu

Robert Mcduffie
VPI & SU, Blacksburg, VA; mcduff@vt.edu
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Higher education has enthusiastically adopted the concept and
practice of campus-based civic engagement. Virginia Tech is
a member of Campus Compact, a national coalition of more
than 1,100 college and Univ presidents (representing over six
million students), that is dedicated to promoting service, civic
engagement, and service-learning in higher education (http://
www.compact.org/). Within Virginia Tech, the Center for Student
Engagement & Community Partnerships (CSECP) called for
proposals for a $10,000 award to a department or college that
“best represents a coherent and innovative plan for develop-
ing infrastructure and enacting the curricular reform to realize
engagement goals.” The Department of Horticulture won that
award in 2009, and has developed a plan to integrate service
learning activities in most of its courses. A key to winning this
award was the incorporation of e-portfolios into the plan. All
Horticulture students will be trained to use e-portfolios so that
they will systematically record and track service-learning projects
as well asacademic work. The Department of Horticulture’s plan
istoincorporate an integrated system for all Horticulture majors,
from entry to graduation, to participate in highly experiential
Service Learning projects. The goal is to enhance the community,
value community-based-learning, to promote lifelong service
and learning, and to reward collaboration both within and be-
yond the Department. Faculty will integrate Service Learning
into most undergraduate courses (approximately 15; atleast one
designated as Service Learning) as well as Horticulture Garden
and club activities. Hence, faculty culture will be transformed so
that threads of Service Learning concepts are woven throughout
the curriculum. A clear protocol will ensure projects are sound,
effectively enacted,and evaluated upon completion. Following a
detailed rubric, students will compose an e-portfolio synthesizing
course projects and service learning activities at Virginia Tech.
Portfolios will be presented in a capstone course; students will
describe their projects, the progression of understanding, and
improvements in knowledge and skills. Full implementation
of the plan will be achieved by the spring semester of 2012.
Successes and lessons learned from the first year of the plan’s
implementation will be described.

3:00-3:15 pm

Teaching Research Methods via Strawberry
Cultivar Evaluation in an Undergradute Fruit
Crops Course

Paul E. Read*
Univ of Nebraska, Lincoln, Lincoln, NE; pread@unl.edu

Students taking Fruit Crops Laboratory (HORT 354) were given
the opportunity to evaluate a total of 12 different strawberry
cultivars and two timings of initiating plants for two cultivars.
Sweet Charlie and Summer Festival were started as runner plants
in early July or August and 50 plants of each were planted by
the students with 50 each of the other 10 cultivars and placed
in a cool (17 °C/22 °C) glass greenhouse on either 24 Sept. or
15 Oct. 2009. Plants were grown in 15-cm pots containing a
soil-lite medium and were watered on an as-needed basis by the
students. Observations were taken on color of foliage, timing
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and quantity of flowers and fruit, frequency of runner formation
and height of the plants. Because of time limits imposed by the
semester ending, results were only assessed for early growth
and harvest parameters. It was apparent that plant initiation in
July was superior to August started plants, especially for Sweet
Charlie. The students rated Albion, Darselect, Evie-2 and July
started Sweet Charlie as the top performers. Additional student
comments will be presented.

Specified Source(s) of Funding: UNL

Monday, August 2,2010 Springs D & E
Oral Session 6: Crop Physiology:
Environmental Stress

2:00-2:15 pm

Effects of Drying and Extraction Conditions
on the Biochemical and Biological Activity of
Selected Herbs

Weiguang Yi*
Univ of Georgia, Athens, GA; abesuyi@gmail.com

Hazel Y. Wetzstein
Univ of Georgia, Athens, GA; hywetz@uga.edu

Herbs and spices have not only been used as food preservatives
and flavoring, but have also been used as traditional medicines
for thousands of years. Scientific evidence increasingly supports
the potential health benefits of herbs with plant extracts display-
ing antioxidant, anti-inflammatory, antibacterial, analgesic,
and antitumor activities. Chemical and biological activities of
medicinal plants depend on many factors, such growth environ-
ment, harvesting time, and storage and drying condition. The
objectives of this study were to evaluate the effects of extraction
protocols and drying conditions on biochemical and biological
activity of selected herbs. Four culinary and medicinal herbs:
sage (Salvia officinalis), rosemary (Rosmarinus officinalis),
peppermint (Mentha piperita), and common motherwort
(Leonurus cardiaca) were dried at room temperature, 40 °C,
or 70 °C. Extraction was conducted using 80% methanol or
80% ethanol. Total polyphenol was measured according to
the Folin-Ciocalteu reagent method. Antioxidant capacity was
determined with the Trolox-equivalent antioxidant capacity
(TEAC) assay. The results showed both the drying conditions
and extraction conditions could impact the total polyphenolic
content and antioxidant capacity. In peppermint, 40 °C oven
drying resulted in the highest antioxidant capacity level among
all of the treatments when extraction was conducted using 80%
methanol. When extraction was conducted using 80% ethanol,
room temperature drying generated the highest antioxidant
capacity level. The total polyphenol content and antioxidant
capacity also varied with different herb species. The inhibitory
effects of these herb extracts to cancer cell growth were also
evaluated and will be discussed.
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2:15-2:30 pm

Commercial Extracts of Ascophyllum Nodosum
Increase Growth and Improve Water Status

of Potted Citrus Rootstocks under Deficit
Irrigation

Holly Little*
Acadian AgriTech, Sacramento, CA; hlittle@acadian.ca

Timothy M. Spann
Univ of Florida, Citrus Research and Education Center,
Lake Alfred, FL; spann@ufl.edu

Water availability is a pressing concern of modern agriculture
on a global basis. Greenhouse trials have shown that vegetable,
bedding and turf plants treated with commercial extracts of
Ascophyllum nodosum have increased resistance to drought
stress; however less work has been done on woody crops. Pot-
ted citrus rootstocks ‘Carrizo’ and ‘Swingle’ were grown for
4 weeks with or without seaweed extract (Stimplex, Acadian
Seaplants Limited), then subjected to drought stress (50%
evapotranspiration (ET),or remained under full irrigation (100%
ET). Seaweed extract treatments were applied either foliar or as
a soil drench, and continued through the drought stress period.
After 4 weeks of seaweed extract treatment (prior to drought
stress),extract treatmentresulted in increased shoot length, which
carried through the drought stress period. Both foliar and soil
drench extract-treated plants had significantly increased shoot
dry weight as well as leaf area and leaf dry weight. At the end
of the experiment, no differences in root dry weight between
treatments or stress levels were detected. Before drought stress
was imposed, ‘Carrizo’ plants that had drench applications of
seaweed extract had higher stomatal conductance than control
plants, however ‘Swingle’ did not. Prior to drought stress there
were no differences in stem water potential between treatments.
After drought stress plants treated with an extract drench had
less negative stem water potentials than did the foliar treated
or the controls. Stem water potentials were similar between
all treatments on plants that were not drought stressed. After 8
weeks of drought stress, photosynthesis was reduced similarly
in all extract treatments. After 12 weeks of extract treatment
(without drought), both drench and foliar treatments resulted in
reduced stomatal conductance of ‘Carrizo,” however ‘Swingle’
had increased stomatal conductance. Photosynthesis was reduced
with drought, however after 12 weeks there were no differences
based on extract treatment . After 12 weeks, ‘Carrizo’ showed
no differences in water use efficiency (WUE) based on extract
treatment or water stress, but ‘Swingle’ plants under drought
stress with drench treatments of seaweed extract showed WUE
similar to control plants without drought stress. Foliar treated
plants under drought stress showed intermediate WUE compared
to the drench and no extract treatments. These results show the
potential for seaweed extracts to increase growth and improve
stem water potential in citrus rootstocks under full irrigation
and drought stress, as well as affect photosynthesis, stomatal
conductance, and WUE, however these results appear to be
cultivar specific.
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2:30-2:45 pm

Impacts of Soil Moisture Stress on Growth
of Cultivars of Miscanthus sinensis, a Species
Important to Bioenergy Crop Development

Steven M. Still*
Univ of Illinois, Urbana, IL; still1 @illinois.edu

J. Ryan Stewart
Univ of Illinois, Urbana, IL; rstewart@illinois.edu

Although it has been observed that Miscanthus sinensis, which
is a widely cultivated ornamental crop and a candidate bioen-
ergy feedstock, tolerates extreme water conditions in its native
range in East Asia, not much is known about how extreme water
conditions impact its growth and development. We postulated
that while M. sinensis grown under well-watered conditions will
exhibit high levels of growth, low levels of water availability
will not negatively impact plant growth nor carbon-fixation
rates. Potted replicates of two high-yielding ornamental culti-
vars Miscanthus sinensis ‘Silverfeather’ and M. sinensis ‘Ma-
lepartus’ were subjected under greenhouse conditions to three
levels of soil moisture: flooded (45% volumetric water content
(VWCQ)), well-watered (25% VWC), and drought (15% VWC).
Soil moisture was maintained by an automatic irrigation system
that monitored and maintained the prescribed moisture of each
plant. Agronomic traits such as height, tiller number, and mass
were recorded to compare treatment effects. Across treatments,
plants in the high-moisture treatment developed more tillers than
those in the medium and low-moisture treatments. Root-to-shoot
ratio was highest in the high-moisture treatment. Interestingly,
photosynthetic activity of both cultivars was lowest at the high-
moisture level. Across treatments, ‘Malepartus’ appeared to be
best suited to the range of soil moistures, generating more mass,
height,and exhibiting higher net photosynthetic rates, but further
research is needed to confirm these findings. This research may
motivate those in the field of bioenergy production to consider
selecting both M. sinensis cultivars for further development. If
M . sinensis is able to sustain tolerance to extremes in water avail-
ability in the field, it is possible it could be produced where the
highly productive Miscanthus xgiganteus is unable to develop
high yields under unirrigated conditions.

Specified Source(s) of Funding: Hatch
2:45-3:00 pm
Slowly Developing Drought Stress Increases

Photosynthetic Acclimation of Catharanthus
roseus

Jongyun Kim*
Univ of Georgia, Athens, GA; jongyun@uga.edu

Marc van lersel
Univ of Georgia, Athens, GA; mvanier@uga.edu

Plant drought stress studies often neglect the importance of
the rate at which the drought stress is imposed. However, the
rate of drought stress imposition may affect the physiological
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responses of the plants to the drought. To test this, the change
in the whole-plant photosynthetic rate of vinca (Catharanthus
roseus) subjected to different drought imposition rates was
monitored. A load cell-based, automated irrigation system con-
trolled the rate at which the substrate dried out by changing the
target pot weight gradually throughout the drying period. Fast,
intermediate, and slow drying treatments reached their final pot
weight [500 g, substrate water content (0) = 0.1 m*m] after 4,
8, and 12 days, respectively. When 0 was 0.15 m*m™, whole-
plant photosynthesis in the fast, intermediate, and slow drought
treatments was reduced to 29, 60, and 75% of the pre-drought
rate, respectively. Plants exposed to slow drying were able to
maintain photosynthetic rates of > 50% of the pre-drought rate
at 0 of 0.08 m*m=. When pots weight reached 500 g, plants
that dried slowly had approximately 0.4 MPa higher turgor than
those subjected to fast drying, despite similar substrate moisture
levels. Slow drying also resulted in higher whole-plant water
use efficiency than fast drying. These results clearly show that
the rate at which plants are subjected to drought stress affects
the plants response to drought and this should be considered in
drought stress physiology studies.

Specified Source(s) of Funding: Fred C. Gloeckner Foundation,
USDA-NIFA-SCRI Award no. 2009-51181-05768

3:00-3:15 pm

Modeling Canopy Carbon Gain and Water
Use Efficiency in Response to Kaolin Residue
Amounts in Fruit Trees

Soo-Hyung Kim*
Univ of Washington, Seattle, WA; soohkim@u.
washington.edu

David Michael Glenn
USDA Appalachian Fruit Res Sta, Kearneysville, WV;
michael.glenn@ars.usda.gov

Kaolin particle films are commonly used in horticultural crops to
repel insects, and reduce heat stress and solar injury. Additional
benefits of kaolin include improved canopy carbon assimilation,
water use efficiency, crop yield,and produce quality. Recent stud-
ies as well as our previous research have shown that increased
reflectance by kaolin particle films within the canopy are an
important part of the underlying mechanisms accounting for
the physiological enhancements at the canopy scale. Here, using
a process-based modeling approach, we demonstrate that the
enhancement in canopy carbon gain depends on kaolin residue
amounts and that there is an optimal residue amount which maxi-
mizes canopy carbon gain and water use efficiency. We further
illustrate that the optimal residue amount of kaolin varies with
macro- and micro-climatic conditions, leaf photosynthetic and
stomatal characteristics, and canopy architecture in fruit trees.
We test these model predictions using the results from a 5 year
field experimental study in which biomass and fruit yield were
enhanced as a result of applying 12% kaolin particle films com-
pared to 0 or 3% treatment in fully mature ‘Empire’ apple trees
in Kearneysville, WV. These empirical data support the model
predictions that the optimal residue amount may be relatively
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high compared to what is commonly practiced in the field. We
then apply the model to identify optimal kaolin residue amounts
under various environmental conditions at different geographic
locations using apple as an example.

Specified Source(s) of Funding: U.S.Department of Agriculture
3:15-3:30 pm

Growth and Physiological Response of Abies
fraseri to Drought Stress

Pascal Nzokou*
Michigan State Univ, East Lansing, MI; nzokoupa@msu.
edu

Semsettin Kulag
Karadeniz Technical Univ, Trabazon; semsettin61 @msn.
com

Deniz Guney
Karadeniz Technical Univ, Trabazon; d_guney61@
hotmail.com

Bert Cregg
Michigan State Univ, East Lansing, MI; cregg@msu.edu

Four-year-old seedlings of Abies fraseri [(Pursh) Poir] (Fraser
fir) were grown in semi-controlled conditions in hoop-houses
with five watering regimes (0.00, 0.62, 1.25, 2.50, and 3.70
cm/week), with the goal of determining the seasonal variation
in the physiological response of this species to drought stress.
Soil moisture and temperatures were continuously measured
with sensors connected to a datalogger. Drought stress was
monitored by measuring predawn (Wpd) and midday (Wmd)
levels in a subset of plants from each treatment. Physiological
variables monitored were chlorophyll fluorescence (F' /F_),Chl
a, Chl b, total carotenes, and total carbohydrates concentra-
tions. Several morphological characteristics including height
growth, root collar diameter, and terminal shoot growth were
measured. Predawn stem water potential values were generally
higher (0.8 to —1.9 Mpa) than midday values (—1.3 to —2.9
Mpa). Irrigation consistently increased both Wpd and Wmd
compared to the control treatments. However, the separation was
less consistent in Wpd and Wmd measurements between trees
irrigated at 0.62, 1.25,2.50, and 3.70 cm/week. This suggests
a significant difference in stress between irrigated and control
treatments, but low level of differentiation between irrigated
treatments. Reducing drought stress resulted in increased plant
relative height growth (RHG), relative root collar diameter
(RRCD), and terminal shoot growth (TSG). Similar to stem
water potential values, there was aclear contrast between control
and irrigated treatments, and less variation between the various
irrigation treatments. Photosynthetic pigments (Chl a, Chl b,
and carotenes) decreased mid-season (14 July), and increased
towards the end of the season (25 Aug.) in both predawn and
midday measurements. There was a significant effect (P<0.05)
of drought stress on photosynthetic pigment concentrations in
both predawn and midday samples, with a very clear dose re-
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sponse in the late season measurements (25 Aug.). These results
were accompanied with a similar significant difference in F' /
F_ between control and irrigated trees. The seasonal variation
in carbohydrate concentration was similar to photosynthetic
pigments decreasing in the middle of the season and increas-
ing late in the season. However, there was no clear contrast
between irrigated and non-irrigated treatments. These results
demonstrate that the drought response of A. fraseri seedlings
include several physiological changes starting with the decrease
in photosynthetic pigments caused by structural changes in the
thylakoid membrane of the chloroplasts. However, the low
differentiation in carbohydrate content suggests that there are
parallel physiological and biochemical changes enhancing the
capability of plants to survive and grow during drought periods.

3:30-3:45 pm

Trichoderma-Plant Association Enhances Plant
Antioxidant Capacity and Tolerance to Abiotic
Stresses

Fatemeh Mastouri*
Cornell Univ, Geneva, NY; fm79@cornell.edu

Thomas Bjorkman
Cornell Univ, Geneva, NY; tnbl @cornell.edu

Gary Harman
Cornell Univ, Geneva, NY; geh3@cornell.edu

The soil fungus Trichoderma, and products based on effective
strains thereof, is commonly used for disease biocontrol in hor-
ticulture and agriculture. Additionally, recent reports indicate
that these fungi may also induce resistance to abiotic stresses.
In order to better understand this phenomenon and use its poten-
tials to improve crop production, we have studied its effects on
germination and early seedling growth of tomato under various
abiotic stresses. Treated seeds germinated consistently faster
and more uniformly than untreated seeds whether the stress
was osmotic, salt or suboptimal temperatures. The consistent
response to varying stresses suggests a common mechanism
through which the plant-fungal association enhances tolerance
to a wide range of abiotic stresses. Redox state of the major
non-enzymatic antioxidant molecules in T22-treated seedlings
germinated in control conditions or under osmotic stress is
enhanced in both roots and shoots of treated plants compared
to untreated plants, especially under osmotic stress. Effects of
plant-Trichoderma association on expression and activity of en-
zymes involved in recycling oxidized glutathione and ascorbate
and other antioxidant enzymes and their importance in evolution
of activated oxygen molecules and prevention of molecular and
cellular damage will be discussed. The importance of these
findings in better understanding of the molecular basis of this
symbiotic relationship and its implication to improve seedling
performance under stress has substantial commercial potential
beyond current uses.
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2:00-2:15 pm

Effect of Pre-storage Hot Water Treatment on
Postharvest Sensory Characteristics of Non-
melting Flesh Peaches

Ming-Wei Sherry Kao*
Univ of Florida, Gainesville, FL; kaoming@ufl.edu

Jeffrey K. Brecht
Univ of Florida, Gainesville, FL; jkbrecht@ufl.edu

Donald J. Huber
Univ of Florida, Gainesville, FL; djhuber@ufl.edu

Heattreatment involves non-lethal stress that stimulates defense
reactions in plants that protect them from subsequent stresses
and is also known to inhibit ripening. Non-melting flesh (NMF)
peaches were used in this study due to their reduced textural
changes during ripening, which contributes to extended posthar-
vest life and reduced postharvest mechanical injuries compared
with traditional melting flesh (MF) peaches. The decreased ca-
pacity of NMF peaches to degrade cell walls (i.e., soften) could
be related to a deletion of endo-polygalacturonase (endo-PG)
gene or a truncation of the mRNA.The NMF peach cultivars
‘UFSun’ and ‘Delta’ were immersed in 46 °C (HT) or 20 °C
(NT) water for 30 min before being placed at 20 °C for 5 days to
allow ripening. The HT ‘UFSun’ fruit retained their initial flesh
firmness throughout storage while this effect was observed only
through Day 3 for ‘Delta’ fruit. Exo-PG activity was similar in
both control and HT fruit, but endo-PG activity was significantly
higher in HT fruit for both cultivars. Furthermore, the endo-PG
activity of HT peaches was significantly higher in ‘UFSun’ than
‘Delta’, but exo-PG activity did not differ between the cultivars.
The enhanced endo-PG activity in HT fruit of both cultivars
did not parallel firmness changes since endo-PG activity was
stimulated while the initial flesh firmness was retained. Soluble
solids content, titratable acidity, and pH were also measured but
there were no significant differences between the control and
HT fruit for either cultivar. Hence, hot water treatment could
be a potentially useful postharvest handling method to delay
peach fruit softening without affecting their appealing flavor.

2:15-2:30 pm
Storage Conditions Influence Plant Quality and

Long-term Viability of Ranunculus asiaticus
Dried Tuberous Roots

Christopher Cerveny*
Cornell Univ, Ithaca, NY; cbc35@cornell .edu

William B. Miller
Cornell Univ, Ithaca, NY; wbm8@cornell.edu

Alan Taylor
Cornell Univerisity, Geneva, NY; agt] @cornell.edu
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Ranunculus asiaticus is a desiccation tolerant flowering plant
produced commercially by its dried tuberous roots. Low vigor
and reduced “tuber” viability are common problems when
these roots are stored for extended periods. We investigated
“germination” and plant quality following storage under both
short-term, and simulated long-term storage conditions and
found an interaction between high temperature and humidity
to be most detrimental. Tubers stored at 85% relative humidity
were almost completely killed when held for 16 weeks at 25
°C, while those stored under the same conditions at 5 °C faired
much better. Plant quality was shown to improve as storage
humidity decreased.

Specified Source(s) of Funding: Fred C. Gloeckner and Post
Schenkel Foundations. Also, California Flowerbulb Co.

2:30-2:45 pm

Lysophosphatidylethanolamine, a Natural
Phospholipid, May Retard Senescence and
Improve the Shelf Life of Banana Fruit

Zienab F. R. Ahmed
Univ of Wisconsin, Madison, WI; zfahmed@wisc.edu

Jiwan Paul Palta*
Univ of Wisconsin, Madison, WI; jppalta@facstaff.wisc.
edu

Banana is one of the most consumed tropical fruits around the
world. It is marketed nearly all year round and has very short
shelf life. Fruits are harvested mature green and shipped in
this stage to markets. Banana fruit ripens and senesces fast and
become unfit for marketing within 1-2 days after turning yel-
low. Thus 1-2 days of improvement in the shelf life could add
much market value. Previous studies conducted in our laboratory
have demonstrated that Lysophosphatidylethanolamine (LPE)
application can retard aging and improve shelf life of various
fruits. No research has been conducted on banana with LPE.
The objective of our study was to investigate the possibility of
improving shelf life of banana fruit by a postharvest dip in LPE.
For this purpose, whole fruits obtained from the market at ripe-
ness stage of 2.5 (about 50% green) were dipped in a solution of
500ppm LPE (soy lecithin derived) for 30 minutes and observed
for a period of four days at room temperature. Each treatment
was applied to 50 fruits. From each hand an equal number of
fruits were separated for LPE and control (H,0) treatments.
At the end of four days when the control fruit started to show
brown spots, the experiment was terminated. From each fruit
peel slices were obtained for ion leakage measurement. LPE
treatment had no significant effect on fruit weightloss. However,
fruit diameter was reduced significantly more in control than in
LPE treated fruits. Furthermore, ion leakage from the fruit peel
was significantly higher in control than in LPE treated fruits.
Visual observation showed that the LPE treatment improved the
shelf life by about one day. Our studies strengthen the findings
of earlier research that LPE can retard senescence by improving
membrane health and suggest that a post harvest dip treatment
with LPE could be used to improve shelf life of banana fruits.
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2:45-3:00 pm

Efficacy of Natural Compounds to Suppress
Sprouting and Fusarium Dry Rot in Potatoes

Hanny Elsadr*
Univ of Saskatchewan, Saskatoon SK S7N 5A8, ON;
hae245@mail.usask.ca

Doug R. Waterer
Univ of Saskatchewan, Saskatoon SK S7N 5AS8; doug.
waterer@usask.ca

Sprout and disease growth are ongoing concerns in stored pota-
toes. Reducing the rate and extent of both sprouting and disease
can increase profit margins and allow the industry to produce a
quality potato year round at a reasonable cost. Although there
is a highly effective product, available in North America for
sprout control in stored potatoes (CIPC — chlorpropham), there
are concerns that this product; a) leaves residues which are a
potential concern for consumers and b) is not suitable for use
on seed potatoes or even in the vicinity of seed potatoes. This
productis only available to licensed applications and is not suited
for use by small scale or hobby growers. At present, there are no
products registered for control of fungal diseases like Fusarium
dry rot in stored potatoes. This project evaluated the potential
to use the volatile compounds produced by a range of plants
to control sprouting and disease development in stored potato.
Potatoes (cv. Norland) were treated with the natural products
in sealable 18L plastic containers. The products tested were;
purified S-(-)-carvone) and R- (-)-carvone, dill weed, ground
cloves, clove oil, garlic powder, diallyl disulfide extracted from
onion, ground peppermint or peppermint oil. The liquid treat-
ments were applied to filter paper disks attached to the lid of the
plastic container, while the dried plant products were sprinkled
over the potatoes. Each tuber was inoculated with Fusarium
sambucinum (primary causal organism for dry rot in potato)
just prior to treatment with the plant products. The potatoes
were exposed to the treatments for 14 days at room temperature.
After 14 days, the treatments were removed and the potatoes
were held for another 14 days under the same conditions. Sprout
suppression and incidence of Fusarium dry rot were evaluated
14 and 28 days after the treatment. A taste panel evaluated the
impact of the various treatments on the flavor of the potatoes
immediately after treatment and again after the 14 day holding
period. Diallyl disulphide and carvone completely suppressed
sprouting during the 14 day treatment period and slowed sprout-
ing during the 14 day holding period. Garlic powder, peppermint
oil and ground cloves also suppressed sprouting. None of the
treatments provided any degree of control of Fusarium dry rot.
Some of the treatments significantly altered the flavour of the
potatoes. The altered flavor was considered desirable by some
taste panelists and undesirable by others.

Specified Source(s) of Funding: Robert PKnowles Scholarship
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3:00-3:15 pm

Development of Skin Burning Discoloration on
Peach and Nectarine Fruit in Response to High
pH Solutions during Postharvest Operations

Celia M. Cantin*
Univ of California, Davis, Davis, CA; ccantin@ucdavis.
edu
Xiaoqgioing Qin
Univ of California, Davis, Davis, CA; qin@ucdavis.edu
Li Tian
Univ of California, Davis, Davis, CA; ltian@ucdavis.edu

Carlos H. Crisosto
Univ of California, Davis, Davis, CA; carlos@uckac.edu

Ahigh level of a new skin damage incidence related to exposure
to high pH during the brushing-waxing postharvest operations
has been observed recently on some peaches and nectarine
cultivars. As the causes that trigger this skin discoloration are
different than those that cause traditional field inking previ-
ously reported, we have called this blemish as skin burning
disorder. In this work, we have studied the combination of fac-
tors that could lead to skin burning discoloration in. Different
susceptibility to skin burning was observed after screening 22
different peach and nectarine cultivars. A classification of the
22 studied cultivars depending on the rate of pH-related skin
burning susceptibility has been suggested. Additionally, the role
of phenolic compounds from the skin of peach and nectarine
fruits in the skin burning development has been studied. The
stability of the skin phenolic extracts to pH in the range 7-10
was studied with the aid of ultraviolet spectroscopy. This study
demonstrates that fruit skin phenolic compounds are not stable
to high pH, and that the transformations they suffer with high
pH are time-dependent and non-reversible.

3:15-3:30 pm

Hyperbaric Treatment and Fresh Tomato Fruit
Respiration Rate and Respiratory Coefficient

Bernard Goyette
Agriculture and Agri-Food Canada, Saint-Jean-sur-
Richelieu (Qc), QC; bernard.goyette @agr.gc.ca

Clément Vigneault*
Agriculture and Agri-Food Canada, Saint-Jean-sur-
Richelieu (Qc), QC; Clement.Vigneault@ AGR.GC.CA

G. S. Vijaya Raghavan
McGill Univ, Ste-Anne-de-Bellevue, QC; vijaya.
raghavan@mcgill.ca

Shahrokh Khanizadeh
Agriculture & Agri-Food Canada, Quebec J3B 3E6;
khanizadehs@agr.gc.ca

A dynamic respirometer has been designed and built to measure
the respirationrate (RR) and respiratory coefficient (RQ) of fresh
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fruitand vegetable under pressure varying from 1 to9atm_ . This
respirometer was tested on tomato for establishing the technical
performance of the system. A method was developed to calcu-
late the RR and RQ using the difference between the CO, and
O, concentration at the air inlet and outlet or the respirometer.
The solubilisation of some CO, within the internal liquid of
the tomato fruit restrained our capability to determine the real
RR and RQ during the transient period at the beginning of the
hyperbaric treatment. This natural solubilisation process needs
further study to elaborate proper method to measure the RR and
RQ during the transient period. However, after reaching the gas
equilibrium within the entire system, the respirometer allowed
the determination of the pressure range that generates significant
effects on the RR and RQ of tomato without generating physical
or physiological damage. A replicable effect on the RR and RQ
of pressurized tomato was identified. Tomato fruit subjected to
3,5,and 7 atm_,_treatments had a RR reduction of 11%, 16%
and 20% compared to untreated fruit, respectively. Submitting
tomato fruitto 9 atm _generated irreversible damage and caused
anaerobic respiration. These results were in line with the results
presented in the literature showing a reduction of CO, and C H,
production when pre-climacteric fruits were stored at 5 atm__ .

3:30-3:45 pm

Preharvest Factors Affecting Postharvest Peel
Breakdown of Fresh Citrus

Fnu Sambhav*
Univ of Florida, Fort Pierce, FL; sambhav@ufl.edu

Mark A. Ritenour
Univ of FL-IFAS, Fort Pierce, FL; mritenour@ifas.ufl.
edu

Florida is the largest producer of citrus in the U.S.A ., especially
oranges for the juice market and grapefruit for the fresh mar-
ket. Peel breakdown of fresh fruit usually manifests itself after
packing and shipping and can result in major economic losses.
Unusually severe peel breakdown problems were reported dur-
ing the 200607 and 2007-08 fresh citrus seasons. Plots were
established from 2007 to 2010 in commercial groves using
standard fresh fruit growing practices to evaluate the effects of
foliar nutritional sprays and water stress on peel breakdown of
fresh citrus. Mono-potassium phosphate (MKP) was applied at
10.65 Kg MKP per acre (0-52-34; 3.62 Kg K, O per acre) with
1.81 Kg per acre low-biuret urea (46—0-0), magnesium (Mg)
was applied at 6% (4.53 Kg Epsom salts / 75.70 gal), MKP + Mg
was applied separately as two tank mixtures,or an antitranspirant
(Vapor Gard®) was applied at concentrations of 1% and 2% as
whole tree foliar sprays atarate of 473.17 L per acre. In addition,
whole-tree water stress was induced by withholding water for
up to 2 months before harvest. Fruit samples were harvested at
weekly or biweekly intervals and held at ~22.7 °C and 50% to
60% RH for 3 days before washing, waxing (carnauba) and then
storing the fruit under ambient conditions. Evaluation of decay
and the development of peel disorders and other physiological

S68

Springs K & L

disorders occurred weekly or bi-weekly. Tree water stress was
measured using a pressure bomb. Incidence of peel breakdown
significantly increased after blocking irrigation and rainfall for
49 days before harvest. Foliar application of K, Mg, K + Mg,
and Vapor Gard® reduced peel breakdown by about an average
0f35.63%,35.22%,29.94% ,and 45 .03% respectively compared
to control fruit. This trend continued the following season with
less peel breakdown from the Vapor Gard® treatment whereas
results from foliar K and Mg were not always significant.

Specified Source(s) of Funding: Travel Grant
3:45-4:00 pm

Microbiological and Organoleptic Quality of
Fresh-cut Vegetables Treated with Disinfectants
and Stored in High CO, Atmospheres

Hidemi Izumi*
Kinki Univ, Kinokawa; izumi@waka kindai.ac.jp

Yurie Ueno
Kinki Univ, Kinokawa; izumi@waka kindai.ac.jp

Arisa Matsuda
Kinki Univ, Kinokawa; izumi@waka kindai.ac.jp

Yukari Murakami
Kinki Univ, Kinokawa; izumi@waka kindai.ac.jp

Microbiological and organoleptic quality of fresh-cut lettuce,
spinach, carrots, and Japanese radish was evaluated after treat-
ments with disinfectants and stored in high CO, atmospheres
(10%, 15%, and 20%) at 10 °C. The samples were initially
treated with a 1% fumaric acid agent (0.2% of fumaric acid),2%
calcined calcium agent (0.1% of calcium oxide), or 5% alcohol
agent (0.25% of ethyl alcohol) with subsequent washing with
electrolyzed water containing 10 ppm available chlorine. Among
the antimicrobial agent treatments combined with electrolyzed
water, fumaric acid agent applied on fresh-cut lettuce, alcohol
agent on fresh-cut spinach and carrots, and calcined calcium
agent on fresh-cut Japanese radish reduced the bacterial counts
by 0.8 to 1.5 logs relative to water-dipped control. Treatments
had minimal effect on organoleptic quality including wilting,
browning, and water-soaked appearance. When fresh-cut veg-
etables treated with each optimum disinfectant were stored in
air or high CO, atmospheres at 10 °C for 6 days, high CO, of
>10% reduced growth of mesophiles or coliforms by 0.5 to 2
logs as compared to those in air and limited the diversity of
bacterial flora comprising phytopathogenic organisms such as
genera Enterobacter, Pantoea,and Pseudomonas with all fresh-
cuts. However, the 15% and 20% CO, atmospheres accelerated
growth of lactic acid bacteria with fresh-cut spinach, carrots,
and Japanese radish, which contributed to detrimental effect on
the organoleptic quality such as off-odor. Therefore,a 15% CO,
for fresh-cut lettuce and 10% CO, for fresh-cut spinach, carrots,
and Japanese radish would be recommended for the storage of
product after disinfectant treatments.
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3:15-3:30 pm

Reducing the Risk of Biocontamination in
the Production Leafy Greens through Public
Outreach, Awareness, and Education

Kurt Nolte*
Univ of Arizona, Yuma, AZ; knolte@ag_.arizona.edu

Kaylee Renick
Univ of Arizona, Yuma, AZ; krenick@cals.arizona.edu

An Arizona Leafy Green Marketing Agreement (AZLGMA)
outreach campaign was initiated in Yuma, Arizona to educate
and inform Yuma area residents about the newly implemented set
of food safety safeguards and their critical responsibility within
the program. Prior to initiating the informational campaign,over
200 randomly selected area residents were assessed to establish
a baseline to better understand the impact of agriculture to the
local economy, the AZLGMA, their confidence in leafy green
production and general food safety guidelines in the region.
Later, an 8-month educational outreach campaign was devel-
oped which included a series of 10 food safety public service,
television announcements (shown on KYMA-NBC, KSWT-
CBS, Yuma 77 and City73), 10 food safety radio (KTTI-FM,
KQSR-FM and KBLU-AM) commercials,a youth oriented food
safety field day, 4 local newspaper (Yuma Sun) articles and 7
general audience presentations. Prior to the Yuma AZLGMA
outreach campaign, the overall awareness of the AZLGMA
was negligible with only ~10% of local residents and ~13%
of winter visitor were knowledgeable in current food safety
guidelines. Approximately 38% of Yuma residents and 56%
of winter visitors surveyed were aware of newly adopted food
safety standards prior to the campaign. After the AZLGMA
outreach promotion, general food safety awareness improved
over 50% and 45% for area residents and winter visitors respec-
tively, while overall confidence in leafy production protocols
increased 2-fold. While the majority of those that live in the
Yuma area during the months of leafy green production are not
aware of the AZLGMA by name, area residents appear to be
generally more sensitive to and aware of to the new production
standards. In general, results of this project suggest that adults
over the age of 25 years are more responsive to the needs of the
industry than area youth. Moreover, educating youth about area
agricultural while expanding their cooperation for field-level
food safety mitigation will continue to challenge the Yuma leafy
green industry and that specific outreach programs which target
youth would be beneficial.

Specified Source(s) of Funding: Arizona Department of Agri-
culture
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3:30-3:45 pm

Assessing Consumer Interest in Value-added
Processed Apple Products

Kathleen Kelley*
Pennsylvania State Univ, Univ Park, PA; kmk17@psu.
edu

Jeffrey Hyde
Pennsylvania State Univ, Univ Park, PA; jeffhyde@psu.
edu

A total of 507 consumers who were age 21 and older, the pri-
mary food shopper for the household, and who resided in the
Philadelphia metropolitan area, participated in a 10-minute
Internet-based survey (administered 16-22 July 2008) for the
purpose of studying consumer cooking and food preparation
and potential demand for value-added processed apple products.
Results can assist produce industry members with determining
which segments of consumers are more likely to purchase such
products, and assist with identify value-added apple products
that are most likely to appeal. When asked how often par-
ticipants purchase cut and packaged apples or products made
with apples such as juices, baking mixes, sauces, and pastries,
the most common responses among all participants was “a
few times a year” (35.5%). Participants living in households
with two or more children were less likely to select “I do not
purchase” processed apple products (16.5%) than participants
with one child or living in households without children (24.7%
and 32.1%,respectively). Pertaining to specific processed apple
products, participants with a gross annual household income of
$50,000t0 $75,999 (40.2%) were more likely to have purchased
“breakfast foods made with apples” compared to participants
in all other income levels (16.7% to 31.8%). Additionally, par-
ticipants age 21 to 36 purchased similar or greater quantity of
baby food made with apples, apple sauce, apple jelly and jam,
or apple butter, frozen apple products, and apple fruit leather,
fruit candies, or snack bars made with apples than consumers
in other age ranges. Regarding how likely consumers would be
to purchase a ready-to-eat food item, those age 37 to 48 were
more likely (41.5%) to purchase an item for lunch that “would
not need to be heated or reheated” than participants age 21 to
36 and 49 and older. If the lunch item “would need to only be
heated or reheated” then consumers age 21 to 36 were more
likely to purchase the item (50.7%) than consumers age 49 and
older. Participants age 65 and older were among the age groups
who expressed that they “would not purchase” these products
along with consumers residing in households without children.

3:45-4:00 pm
Consumer Purchasing Behavior and Attitudes

toward Locally-grown and Certified Organic
Food Products in the Mid-Atlantic Region

Amy Chamberlain*
Penn State Univ, Univ Park, PA; ajc368 @psu.edu
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Kathleen Kelley
Pennsylvania State Univ, Univ Park; kmk17@psu.edu

Jeffrey Hyde
Pennsylvania State Univ, Univ Park, PA; jeffhyde@psu.
edu

Four separate Internet surveys (Nov. 2008—Mar. 2010) were
constructed to study purchasing behavior and attitudes towards
local and organic products of consumers living in five major
cities of the Mid-Atlantic Region. Examined purchasing behav-
ior and attitudes included what types of foods consumers ate,
how and where produce was purchased, and what influenced
purchasing decisions. Other factors examined include consumer
knowledge of what types of produce can be grown in the Mid-
Atlantic region, and the seasonality of these types of produce.
Total number of consumers who participated in each survey
ranged between 1,500 and 1,700. Significant differences were
observed between most demographic groups in types of food
purchased (e.g., local, organic, conventionally-grown), from
where products were purchased (e.g., supermarkets vs. farmers
markets),opinions towards locally-grown and certified-organic
products (e.g., participants’ definition of local and organic),
and knowledge of produce origin and seasonality (e.g., what
produce can be grown locally, when it can be harvested and
available for sale). Among the results examined, differences
existed pertaining to what retailers male and female participants
reported purchasing food and snacks, with a significantly greater
percentage of females (36.4%) reported shopping at farmers
markets/on-farm markets/CSAs, versus only 30.4% of males
reporting the same (p = .048). In addition, the majority of
participants reported believing “locally-grown” was defined
as “grown in the areas around their metro area” (33.2% of
participants) or “grown in their state” (25.7%), and in terms
of mileage, the majority of participants selected “26—50 miles”
(25.5%) or “51-100 miles” (19.5%). Most participants defined
“certified-organic” as “natural” (73.9%), “grown without the
use of pesticides” (72.4%), and/or “grown without the use of
chemicals” (75.3%).Additionally, when presented with a choice
(Option 1: Not Local and Organic, Option 2: Local and Not
Organic), the majority of participants preferred locally-grown
produce (64.7%) over certified-organic (26.5%). Research
implications are to report on these consumer trends to produce
industry members in order to determine what types of products
should be offered to what types of consumers, how to attract
consumers to these products, and to assist agricultural extension
personnel in developing public educational programs.

Specified Source(s) of Funding: US Department of Agriculture,
Specialty Crop Research Initiative

4:00-4:15 pm
A Competitive Market Analysis of the U.S.
Elderberry Industry

Michael A. Gold*
Univ of Missouri, Columbia, MO; goldm@missouri.edu
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Mihaela M. Cernusca
Univ of Missouri, Columbia, MO; cernuscam@
missouri.edu

Larry D. Godsey
Univ of Missouri, Columbia, MO; godseyl@missouri.
edu

Elderberry is a perennial shrub native to North America with a
variety of uses and benefits. Elderberry is especially popular for
its antiviral properties and recommended for the treatment of
influenza. The fruit is used to make concentrate, jams, jellies,
syrups and wines. Demand for elderberry fruit and flowers are
increasing from winemakers, jelly processors and nutraceutical
companies. In contrast to Europe, elderberry is not well known
or widely utilized in the U.S. Up-to-date information is lacking
with regard to the elderberry market. This research identifies
the current status and future trends in the elderberry industry,
elderberry market limitations, along with potential opportuni-
ties for elderberry producers and processors. A combination of
quantitative (mail survey) and qualitative (phone interview)
methods have been used. The theoretical model used for the
survey and interview development and analysis is based on
the Porter Five Forces Model (PFFM) which describes the
competitive forces that coordinate and control the market. The
PFFM has been used previously to shed light on the chestnut
and shiitake mushroom specialty crop markets. Elderberry
market participants throughout the U.S. were identified using
information from the Internet (e.g., keyword searches for busi-
nesses involved in all aspects of elderberry production, Univ
websites that offered links to sources of specialty products)
and a database was created. Based on 74 mail surveys analyzed
(47% response rate), 51 (69%) respondents gross under $10,000
in elderberry sales while 7 (9.5%) gross over $100,000. Fresh
or frozen elderberries are sold together with a variety of value
added products including wine, juice, concentrate, jelly, syrup,
extract and supplements. Eighty-one percent sell directly to
consumers. Forty-six percent sell their products locally, 25%
regionally and 29% nationally. Fifty four percent of respond-
ents indicated demand has increased over the past Syears, 71%
indicated that current demand is steady or strong and 59%
stated that demand will increase in the next 5 years. Twenty-
four follow-up phone interviews provided in-depth information
about the challenges, opportunities and competitive forces in
the elderberry industry. Challenges include a limited domestic
supply of fruit, few regionally adapted varieties suitable for
commercial production, and high labor costs. Additionally,
the lack of affordable mechanical harvesting equipment limits
future production potential and industry growth. Respondents
identified low levels of competition within the industry at the
present time.Based on identified market size and demand, op-
portunities exist to increase the domestic elderberry industry
across the value chain.

Specified Source(s) of Funding: Univ Research Funds
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4:15-4:30 pm

Measuring Supply Chain Trends in the
Packaging of Stem-free Fresh Sweet Cherries:
A Sustainable Approach in Package Design,
Product Characteristics, and Expectations

Georgios Koutsimanis*
Michigan State Univ, East Lansing, MI; koutsima@msu.
edu

Janice Harte
Michigan State Univ, East Lansing, MI; harteja@msu.
edu

Laura Bix
Michigan State Univ, East Lansing, MI; bixlaura@msu.
edu

Bruce Harte
Michigan State Univ, East Lansing, MI; harte@msu.edu

Matthew D. Whiting
Washington State Univ, Prosser, WA; mdwhiting@wsu.
edu

James R. McFerson
Washington Tree Fruit Res Comm, Wenatchee, WA;
mcferson@treefruitresearch.com

Eva Almenar
Michigan State Univ, East Lansing, MI; ealmenar@msu.
edu

This study focuses on developing a survey tool to determine and
evaluate the current supply chain trends in the packaging of a
new fresh product, stem-free fresh sweet cherries. This novel
approach is attempted, in order to create a sustainable packag-
ing system for the launch of the cherries. Methods developed
during the course of study will likely aid in the development
of packaging systems for other produce. The comprehensive,
in-depth survey is planned to collect critical information from
cherry growers, packers, retailers and consumers. Response
variations between genders, ethnicities and age, are taken into
consideration. The acceptance of plastics made from natural
resources as alternative packaging materials to the petroleum-
based ones is explored. Key characteristics such as package
design and optimum size, as well as convenience features,
like easy-open and re-closability, are examined. Shelf-life and
safety expectations versus preferences in packaging technolo-
gies, like modified atmosphere packaging, are also points that
this study covers.

Specified Source(s) of Funding: SCRI-USDA
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Monday, August 2, 2010 Desert Salon 4-6
Oral Session 9: Plant Nutrient
Management

4:15-4:30 pm

Bobcat Blend: An Economic Analysis of
a Student-run Univ Campus Composting
Program

Jason Sanders*
Texas State Univ, San Marcos, TX; js1731@txstate.edu

Tina Marie Waliczek
Texas State Univ, San Marcos, TX; tc10@txstate.edu

AUniv cafeteriacomposting pilot program was created in which
students dining individually source-separated their own organic
waste at one of the food courts, while mentor students guided
them through the process and educated them on the value of
organic waste. The food court’s organic waste is mixed with
other feedstocks at the Univ composting site and then utilized
in the campus gardens. Waste audits and an economical analysis
demonstrated the value of the operation to the Univ in terms of
savings in waste-hauling expenditures. Compost quality was
evaluated to determine the value of the compost to the Univ
grounds, gardens and greenhouses. Steps used to implement
the Univ compost program, the process involved in conduct-
ing the waste audit and the results of the compost quality tests
will be reviewed.

4:30-4:45 pm

Large-scale Composting as a Means of Managing
Eichhornia crassipes, Water Hyacinth

John Montoya*
Texas State Univ, San Marcos, TX; jm50373 @txstate.
edu

Tina Marie Waliczek
Texas State Univ, San Marcos, TX; tc10@txstate.edu

Water hyacinth, Eichhornia crassipes, is one of the most in-
vasive aquatic species worldwide. Water hyacinth became a
nationwide aquatic weed problem during the last century after its
horticultural industry introduction to the United States in 1884
at the Centennial Exposition in New Orleans. Different means
of management of the invasive species have been implemented
in the past including using herbicides and harvesting for various
uses such as feedstocks for animals or for use as a fiber textile.
The plant has been successfully composted in the past, but a
large-scale system had not been investigated to determine if all
plant propagules are destroyed in the process. The intent of this
study was to determine if composting is an effective means of
managing water hyacinth while producing a quality compost
product for the horticultural industry. Univ composting site
development and coordination of gathering feedstocks in a Univ
composting operation will be discussed. Over 22,000 1b of water
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hyacinth, 25,000 1b of poultry litter, and 18,000 1b of cafeteria
food waste have been collected and used as feedstocks within
the composting system. Water hyacinth seed was rendered non-
viable at temperatures above 120 °F. Results will include tests
for compost quality and water hyacinth seed viability.

Specified Source(s) of Funding: Environmental Protection
Agency, Texas Commission for Environmental Quality

4:45-5:00 pm

Influence of Compost Origin on Chemical and
Biological Properties of Compost Extracts and
Pak Choi (Brassica rapa Chinensis Group) Yield

Archana Pant*
Univ of Hawaii at Manoa, Honolulu, HI; apant@hawaii.
edu

Theodore J K. Radovich
Univ of Hawaii at Manoa, Honolulu, HI; theodore @
hawaii.edu

J. P. Bingham
Univ of Hawaii at Manoa, Honolulu, HI; jbingham@
hawaii.edu

Nguyen V. Hue
Univ of Hawaii at Manoa, Honolulu, HI; nvhue @hawaii.
edu

There is growing evidence that compost extract can benefit
plant health and yield but a consistency of the effect is a con-
cern. Compost quality plays a major role in extract quality;
however, little work has been done to evaluate the effect of
compost sources on compost extract quality and subsequent
plant response. The objective of this study was to determine
chemical and biological properties of compost extracts produced
from different types of compost and to examine their effects on
plant growth. Five different composts: chicken manure based
thermophilic compost (CT); green waste thermophilic compost
(GWT); food waste vermicompost (FWV); aged chicken ma-
nure based vermicompost (ACV); fresh chicken manure based
vermicompost (FCV); and their extracts were evaluated for
chemical and biological properties. Aerobic aqueous extract of
each compost was applied to pak choi ‘Bonsai’ grown in peat
based media. Mineral nutrients, humic acid,and microbial activity
present in each compost extract were generally representative
of those properties of the respective compost sources. N and K
content in all compost extracts were negatively correlated with
C:N and C:K ratio of the compost sources. Humic acid among
compost extracts ranged 98.6-550.5 mg-L~' in the order of
GWT > ACV = FCV > FWV > CT while N content ranged
8.71- 328 mg-L"in the order of CT > ACV > FWV > FCV >
GWT. Active bacteria and active fungi were higher in the vermi-
compost sources compared to thermophilic compost. Indole-3-
acetic acid was detected only in vermicompost sources. Except
forthe extract of GWT, all other compost extracts enhanced plant
growth compared to control. However, the extracts of ACV and
CT positively influenced plant growth to a greater extent than the
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other compost extracts. Although N content in CT extract was
double that of ACV extract, plant dry weight, root biomass, total
root length and root surface area was higher in ACV compared
to the CT treatment. This suggests that compost extract effect on
plant production is due to the combined contribution of mineral
nutrients, organic acid and microbial activity.

Specified Source(s) of Funding: USDA Western Sustainable
Agriculture Research and Education and Tropical ans Subtropi-
cal Agriculture Research grant

5:00-5:15 pm

Differential Orthophosphate Leaching in
Empire Zoysiagrass and Floratam
St. Augustinegrass

Ronald F. Gonzalez*
Univ of Florida, Gainesville, FL; rfgonzalez@ufl.edu

Jerry B. Sartain
Univ of Florida, Gainesville, FL; sartain@ufl.edu

George A. O’Connor
Univ of Florida, Gainesville, FL; gao@ufl.edu

Thomas A. Obreza
Univ of Florida, Gainesville, FL; obreza@ufl.edu

Willie Harris
Univ of Florida, Gainesville, FL; apatite@ufl.edu

Jason Kruse
Univ of Florida, Gainesville, FL; jkk@ufl.edu

Phosphorus (P) fertilization in low P retention soils can result in
P leaching to ground water. This study evaluated the effect of P
application rate on orthophosphate leaching (OP) and its rela-
tionship with plant P uptake. Floratam St. Augustinegrass (SA)
(Stenotaphrum secundatum (Walt) Kuntze cultivar Floratam)
and Empire Zoysiagrass (EZ) (Zoysia japonica cultivar Empire)
were grown in an uncoated sand soil with very low extractable
P and low P retention capacity. Phosphorus was applied every
4 weeks at a rate of 0, 0.14, 0.28, 0.56 and 1.12 g'm™. Each
treatment was replicated 4 times. Phosphorus uptake, plant dry
matter accumulation, and Mehlich I extractable P were deter-
mined biweekly during 120 days (May—Aug.2008).In addition,
large plastic lysimeters were used to collect leachates, and the
amount of OP leached was measured weekly. A decrease (P-
value < 0.05) in OP leached with increasing P application rate
was observed in SA while OP leached in EZ plots increased
with greater P application. Under the conditions of this study,
a cumulative P application of P at 3.75 and 1.5 g'm~ in SA and
EZ, respectively, did not result in an increase in OP leached in
comparison to the no Papplication treatment. Phosphorus uptake
rate of SA across treatments and sampling dates was higher (P-
value < 0.0001) than in EZ. Root biomass in SA and EZ was
not different (P-value = 0.920); however, root length density in
SA was greater than in EZ (P-value < 0.0005).

Specified Source(s) of Funding: Research assitantship
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5:15-5:30 pm

Effect of Fertilization on Physiological Activity
of Sloanea hemsleyana (T. Ito) Rehd. et Wilson
Seedlings

Jiwu Cao
Central South Univ of Forestry and Technology,
Changsha, Hunan; yz_1208@163.com

Donglin Zhang*
Univ of Maine, Orono, ME; donglin@maine.edu

Zhihui Li
Central South Univ of Forestry and Technology,
Changsha; 1zh1957@126.com

Jia Lu
Central South Univ of Forestry and Technology,
Changsha; lujial9842002@126.com

Sloanea hemsleyana (T.1td) Rehd. et Wilson (fangli) is an ever-
green tree in Elacocarpaceae. It can be planted as an ornamental
plant for its lush green foliage and bio-energy plant for its high
oil content seeds. To produce this plant commercially, seeds were
collected from an elite population in Zhangjiajie National For-
est Park (Hunan, China) and germinated in outdoor conditions.
When seedlings were 30 cm high, they were transplanted into
400-mL plastic containers with perlite and peat moss mix and
fertilized with N, P and K (200, 500, 1000 mg, respectively) at
nine combined concentrations. The chlorophyll contentincreased
significantly as the nitrogen concentration went up. However,
both high doses of phosophrous and potassium reduced the
chlorophyll conetnt. Under the treatments of 500 mg-N + 200
mg-P + 500 mg-K and 1000 mg-N + 500 mg-P + 200 mg-K,
chlorophyll content increased 204% and 196% compared to
the control at 0.99 mg/g. Fertilization could also stimulate the
activity of superoxide dismutase (SOD), peroxidase (POD), and
catalase (CAT). The highest activity of SOD was produced also
under the treatment of 500 mg-N + 200 mg-P + 500 mg-K, which
was 96.6% higher than that of the control (83.5 U/g:FW-min).
For POD and CAT activities, the highest values were under the
treatment of 1000 mg-N + 500 mg-P + 200 mg-K that were
27.61% and 167% higher than that of the control, respectively.
The content of malonyl dialdehyde (MDA) decreased under all
fertilizer treatments and the lowest value was under the treatment
of 500 mg-N + 200 mg-P + 500 mg-K, which was 15.84% lower
than that of the control. Fertilization can promote the growth of
fangli seedlings and the recommended application is 1000 mg-N
+ 500 mg-P + 200 mg-K for every 45 days.
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Monday, August 2, 2010 Springs K & L
Oral Session 10: International
Horticulture

4:45-5:00 pm

Short-term Training for Production of Export
Vegetables

Carol A. Miles*
WSU Mount Vernon, Mount Vernon, WA ; milesc@wsu.
edu

Agricultural professionals including Univ faculty and staff can
play a significant role to provide short-term training to farmers
in developing countries to enable these farmers to reach crop
production and quality goals. CNFA is a USAID sponsored
program that provides funding for volunteers to meet this need
for short term training. In August 2009, CNFA organized such a
training for the MIDAWE Vegetable Cooperative near Arusha,
Tanzania whose members wished to improve their production
practices and quality measures for baby corn, snow peas and
French beans for export to the EU. Training objectives that were
accomplished were: i) land preparation and planting, including
appropriate seeding rates and spacing; ii) appropriate timing
and application methods of fertilizer applications, and identify
additional soil amendments as necessary; iii) best agronomic
practices for each crop; iv) identify major pest problems and
recommend areas for training and technical assistance; and v)
work with CNFA program staff to identify local resources and
opportunities to support the MIDAWE Cooperative project.

Specified Source(s) of Funding: WSU Extension; USAID

5:00-5:15 pm

International Conference on Horticulture:
(ICH-2009)

Prem Nath*
Dr. PN. Agriculture Science Foundation (PNASF),
Bangalore-560 094; drpremnath@vsnl.net

The International Conference on Horticulture (ICH-2009) with
the theme Horticulture for Livelihood Security and Economic
Growth was held in Bangalore, Karnataka State,India, 9—-12 Nov.
2009. It was organized by Dr. Prem Nath Agricultural Science
Foundation (PNASF), Bangalore in association with Vegetable
Science International Network (VEGINET),Bangalore and Univ
of Agricultural Sciences (UAS), Bangalore in collaboration with
other national and international organizations. The objective of
the conference was to develop a plan to guide the development
of cost-effective and efficient horticultural interventions to
generate additional employment and income opportunities, crop
diversifications through increased production and consumption of
horticultural crops, provide better food and nutritional security,
and improve health status by prevention of non-communicable
diseases and micronutrient deficient disorders, all leading to
livelihood security of farmers, particularly small and marginal
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ones, and overall economic growth in the interest of both pro-
ducers and consumers. About 750 delegates from 40 countries
including Asia and the Pacific, Africa, Central Asia, Europe,
Middle East and United States participated in the deliberations
of the conference. There were 17 technical sessions including a
seminar, covering six theme areas viz; Technological Domain;
Institutional and Policy Support: Socio Economic Domains;
Producer — Consumer Domain; Technical Cooperation among
Developing Countries (TCDC); Challenges and Opportunities
in Horticulture - Seminar; Plenary Session: Opportunities and
Future Thrusts. A total of 650 presentations, including 35 lead
lectures, 250 oral, and 365 poster presentations were given.
The Conference recognized horticulture as the second line of
defense, with cereals and legumes serving as the first line in the
food domain. It was estimated and stated that horticulture 1)
significantly supports food security, 2) is the major contributor
to nutrition security, 3) promotes good health, and 4) is a source
of employment generation—all leading to livelihood security
and further economic growth. The recommendations will be
presented during the lecture.

Specified Source(s) of Funding: PNASF

5:15-5:30 pm

Processing, Traceability, and Export Potential of
Fruits and Vegetables from Pakistan

Wagar Ahmed*
Univ of Agriculture, Faisalabad, Faisalabad; waqar199@
hotmail.com

Muhammad Azher Nawaz
Univ of Sargodha, Pakistan, Sargodha; azher490 @
hotmail.com

Muhammad Khawar Nadeem
Global GAP Citrus Certification Project, Bhalwal-
Sargodha; khawarl12@yahoo.com

Raheel Anwar

Univ of Agriculture, Faisalabad, Faisalabad;

raheelanwar65 @yahoo.com
In Pakistan fruits and vegetables are grown on large scale but due
to unavailability of sufficient processing facilities and poor value
chain the exports of fresh fruits and vegetables and processed
products are very low compared to other countries. In the coun-
try fruits and vegetables are grown over an area of 853400 and
253800 ha with and annual production of 7178800 and 3136800
tons respectively; whereas the exports of fruits and vegetables
(freshand processed) are negligible which are less than 10% of the
total production. The main reasons for limited export are the lack
of awareness about the world food security standards (HACCP,
GLOBALGAP, BRC etc.), quality, traceability and marketing
system (value chain). Postharvest losses are very high (25-40%)
and there are limited processing/value addition facilities; on the
other way the nutritional quality of fruits and vegetables are
quite good and the commodities are produced organically (very
less pesticides, fungicides and fertilizer are used). Keeping in

S74

Springs H & 1

view the world consciousness about food safety/security and
traceability GLOBALGAP certification has gained popularity
in Pakistan and uptill now thirteen (13) Produce Marketing Or-
ganizations (PMOs) consisting of 324 individual farmers have
attained GlobalGAP certification covering an area of 6046.4 ha
(15116 acres) of citrus orchards in District Sargodha. Similarly
one Produce Marketing Organizations (PMO) comprising an area
of 178.53 ha (446 acres) of mango has also attained Global GAP
certification. Moreover, four other farms naming Ali Tareen Farm,
Lodhran, Jamal Din Wali Farm, Rahim Yar khan, Dhillon Fruit
Farm, Rahim Yar Khan and Asim Fruit Farm, Sindh have also
obtained GlobalGAp Certification covering an area of 161.94
ha (404 .85 acres), 128 ha (320 acre), 77.7 ha (194 .25 acres) and
50.60ha (126.5 acres) of mangorespectively. In perspective of the
potential and quality of fresh fruits USAID has recently launched
a project on Mango Global GAP Certification along with value
chain management for Mango; as well irradiation of mango fruit
for export to USA according to FDA rules and regulation. Thus
Pakistan can provide big opportunity to exporters and processors
if they install the processing/value addition system in Pakistan.

5:30-5:45 pm

Fruit and Vegetable Production Is One of
the Top Five Income-generating Activities in
the Rural Areas in Three Districts in Nyanza
Province, Kenya

Maurice O. Ogutu*
Univ of Ilinois at Urbana-Champaign, Countryside, IL;
ogutu@illinois.edu
Due to the location on or closer to the equator, many countries in
sub-Saharan Africa can grow many crops year-round if water is
available. There are some crops such as fruits and vegetables that
can be grown on a small scale and farmers can get good returns.
Some tropical fruits such as mangoes and citrus bear fruits twice
ayear, corresponding with the two rainy seasons (long and short
rains) in Kenya; a family can own a few trees and still get good
returns. Vegetables such as tomatoes, collards, and cabbages that
tend to mature within a short period of time (=3 months) can
be grown twice or thrice in a year. The growers need to control
insect pests and diseases in order to get a good crop but there is
no spray or production guide that can provide the grower with
information about chemical and non-chemical control methods for
insect pests and diseases so they depend mainly on advice from
the seed suppliers and agrochemical dealers. In Oct. and Nov.
2009, a survey was carried out to assess how the university can
work with communities in Bondo, Siaya, and Rarieda districts in
Nyanza Province, Kenya, and income-generating activities were
one of the issues assessed. Both current and potential income
generating activities was assessed by surveying over 250 small-
scale farmers from three districts above. In addition to the above,
seminars on vegetable production was presented at two sites,one
site in Siaya District and another site in Bondo District. Results
indicated that agriculture and small businesses are the major
income generating activities in the districts. Fruit and vegetable
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production (horticulture) is also in the top five income generat-
ing activities as indicated by >8% of the participants in the three
districts as a current and potential income generating activity.
Challenges faced by small scale vegetable and fruit growers in
the three districts, which may be similar to other developing
countries, will be discussed in this presentation.

Specified Source(s) of Funding : Fulbright Grant - AfricaRegional
Research Program

Monday, August 2,2010 Springs H & 1
Oral Session 11: Crop Physiology:
Biofumigation

5:00-5:15 pm

Mustard Seed Meal (Brassica juncea)
Biofumigation Controls Dollar Spot
(Sclerotinia homoeocarpa) In Vitro and Has
Low Phytotoxicity to Bentgrass under Field
Conditions

Carl E. Sams*
The Univ of Tennessee, Knoxville, TN; carlsams@utk.
edu

John C. Sorochan
The Univ of Tennessee, Knoxville, TN; sorochan@utk.
edu

P.R. Bishop
The Univ of Tennessee, Knoxville, TN; sorochan@utk.
edu

M R. Goddard
The Univ of Tennessee, Knoxville, TN; sorochan@utk.
edu

Dollar spot, caused by Sclerotinia homeocarpa F.T. Bennett, is
acommon disease of turfgrass. It has become particularly prob-
lematic on creeping bentgrass (Agrostis stolonifera L.) putting
greens. Dollar spot resistance to the fungicides Thiophanate-
methyl, iprodione, and propiconazole has been observed at a
large number of golf courses sampled in Tennessee. An alterna-
tive control is needed for this disease. We conducted lab and
field experiments to determine if the volatiles produced from
Hydrated Indian mustard [Brassica juncea L. Czerniak] seed
meal can provide a viable bio-control for dollar spot. Lab studies
determined that mustard seed meal at 0.05 grmL~' completely
suppressed mycelial growth in vitro and that the LD50 was less
than 0.02 g-mL". In field studies we demonstrated that the low
rates effective for growth suppression (<0.05 g'-mL™") in vitro
were not phytotoxic to established creeping bentgrass. In fact no
phytotoxicity occurred until rates exceeded 1.0 grmL~" of mustard
meal applied. These results warrant further research to determine
if mustard meal can be an effective biofumigation treatment
control strategy for managing dollar spot in field conditions.

Specified Source(s) of Funding: UT Ag Experiment Station
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5:15-5:30 pm

Biofumigation Potential and Considerations for
the Desert Southwest

Mark E. Uchanski*
New Mexico State Univ, Las Cruces, NM; uchanski@
nmsu.edu

The use of biofumigant, or bioactive, cover crops for soil-borne
pest suppression is a management tool that has demonstrated,
although often inconsistent, success in rain-fed cropping systems.
However, less information is available regarding biofumigant
cover crop species and their culture in arid regions, including the
desert southwest of the United States. While irrigated agriculture
can add an additional level of control to water management of
biofumigant crops, the unique and diverse cropping systems
can simultaneously add a layer of complexity. This complex-
ity creates roadblocks to adoption of biofumigant cover crops,
although alternatives to chemical fumigation are desired among
agricultural producers. The desert southwest, and specifically
southern New Mexico, present unique soil (calcareous, low
organic matter), water (salinity, pH), and climatic conditions
(24 cm of precipitation/year, high summer temperatures, mild
winters, and intense sunlight) that can impact biofumigation
protocols adapted for use in other parts of the country. Here,
we outline the attributes of a successful biofumigant crop for
southern New Mexico as well as the potential pitfalls and con-
siderations that are specific to our unique environment. Some
of these considerations include: the biofumigant crop must be
anon-host for economically important viruses, nematodes, and
soil-borne fungal and bacterial pathogens; high biomass produc-
tion over winter, high glucosinolate content with a wide range
of functional groups to manage multiple pests; a harvestable
primary product (ie- broccoli or cabbage); low cost and readily
available; and it will not become weedy itself. Initial studies
indicate that brassica biofumigant crops can yield up to 5,400
kg/hectare dry weight, over winter successfully, and contribute
to significant dicot weed reduction from direct competition in
the fall. We use this information to develop a set of protocols
that are economically viable as well as an effective management
tool for a wide range of soil-borne pests common to the desert
southwest. We outline specific recommendations for southern
New Mexico, but with potential application to other parts of the
country and arid parts of the world.

Specified Source(s) of Funding: Hatch and/or state.
5:30-5:45 pm

Biofumigation with Brassicaceae Cover Crops:
Evaluation of Performance in Vegetable
Cropping Systems

Mathieu Ngouajio*
Michigan State Univ, East Lansing, MI; ngouajio@msu.
edu

Guangyao (Sam) Wang
Univ of Arizona, Maricopa, AZ; samwang@ag.arizona.
edu
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Ronald Goldy
Michigan State Univ, Benton Harbor, MI; goldy @msu.
edu

Brassicaceae cover crops can perform unique ecosystem func-
tions in cropping systems due to the ability to accumulate large
amounts of glucosinolates in their tissue. In addition to other
cover crop benefits, Brassicaceae species serve as biofumigants
for soil disinfection when glucosinolates are hydrolyzed to iso-
thiocyanates and other compounds after incorporation into the
soil. However,current literature suggests performance of Brassi-
caceae cover crops has remained unpredictable. Understanding
conditions that enhance the biofumigation effect of these cover
crops would help enhance their ecosystem functions. Therefore,
multiple independent field studies were conducted in Michigan
between 2003 and 2009 to evaluate performance of Brassicaceae
cover crops in various vegetable cropping systems. Cover crops
included brown mustard (Brassica juncea ‘Common brown’),
oilseed radish (Raphanus sativus ‘Defender’), yellow mustard
(Sinapis alba ‘Tilney’), and Oriental mustard (Brassica juncea
‘Forge’). Vegetable crops tested included celery and onion (on
muck soil) and cucumber, summer squash, muskmelon, and
eggplant (on mineral soil). Using weed suppression,crop growth
and yields as examples of traits of interest, we observed large
variations in cover crop performance among cropping systems.
Weed suppression in the range of 10 to 40% (mineral soil) and
30 to 90% (muck soil) was generally achieved especially during
the first month following cover crop incorporation. However,
supplemental weed control was always needed for acceptable
weed management. Crop establishment seemed to be a major
problem especially with direct seeded species. In 2007, for
example, we observed almost 100% loss in muskmelon stand
when the crop was seeded within the first two weeks following
biofumigation. It appears that under Michigan growing condi-
tions,allowing sufficient time between biofumigation (cover crop
residue incorporation) and crop planting is critical. The greatest
increases in crop yield (5 to 20%) were observed for celery and
onion when biofumigation was conducted in the fall and the cash
crop planted the following spring/summer. To optimize beneficial
ecological functions of Brassicaceae cover crops, it is critical
to take into account the agroecosystem under consideration, the
cash crop and planting material (seed vs. transplant), soil type,
soil biological properties, timing of biofumigation relative to
cash crop planting, cover crop species, and cover crop growth
stage. Finally the practice of biofumigation with Brassicaceae
cover crops should follow all basic rotational restrictions.
Specified Source(s) of Funding: USDA

5:45-6:00 pm

Mustard Suppression of Cucurbits without
Biofumigation

Thomas Bjorkman*
Cornell Univ, Geneva, NY; tnbl @cornell.edu

Joseph W. Shail
Cornell Univ, Geneva, NY; tnbl @cornell .edu
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Biofumigation is one mechanism whereby cruciferous cover
crops can suppress pests. We and others have sometimes ob-
served suppression of cucurbits that are sown after incorporating
mustard cover crops. To test whether this undesirable effect is a
consequence of biofumigation or another property of mustards,
we performed two tests that varied the intensity of biofumigation
before sowing cucumber or pumpkin. In all cases, cucumbers
were inhibited under conditions where no isothiocyanate would
have been present in the soil. First, we grew Pacific Gold, a high-
glucosinolate mustard, and varied the biofumigation by timing
incorporation, applying jasmonic acid to raise the glucosinolate
level or covering with plastic after incorporation. The inhibition
of cucumber yield relative to the no-mustard control was equal
in all mustard treatments (23%). Second, we raised low- and
moderate-glucosinolate mustard (Tilney,Red Giant) in the spring,
sowing cucumbers eitherimmediately (higher biofumigation) or
5 d later. Cucumber yield was inhibited by 65% In the low-GS
and45% in the moderate GS; delaying planting slightly increased
the inhibition. Third, a low-glucosinolate mustard (Tilney) was
sown in the fall and allowed to winterkill, with two controls,
bare ground and a non-biofumigant cover crop, buckwheat. The
following spring, the field was sown to cucumbers. None of the
treatments would expose pumpkins seedlings to a biofumigant.
. The fall covers reduced cucumber yield equally (32%). In each
of the three tests, the results are inconsistent with the inhibition
of cucumbers being caused by biofumigation. Thus there is
potential for finding ways to avoid having cover crops inhibit
cucumbers while retaining the benefits of biofumigations.

Specified Source(s) of Funding: USDA RAMP

Tuesday, August 3, 2010 Springs A & B
Oral Session 12: Citrus Crops 1
8:00-8:15 am

Premature Fruit Drop due to Huanglongbing
Infection in Citrus sinensis Is Predicted by Cell
Wall Hydrolase Gene Expression

Hui-Ling Liao*
Univ of Florida, Lake Alfred, FL; bigface@ufl.edu

Karthik-Joseph John-Karuppiah
Univ of Florida, Lake Alfred, FL; jkjoseph@ufl.edu

Jacqueline K. Burns
Univ of Florida, Lake Alfred, FL; jkbu@crec.ifas.ufl.edu

Citrus greening, also called Huanglongbing (HLB), is caused
by a fastidious, phloem-restricted bacterium, Candidatus
Liberibacter spp. HLB has been discovered in many major
citrus producting countries worldwide and affects all known
cultivars. Specific symptoms on HLB leaves are vein yellowing
and blotchy mottle. Infected fruit are lopsided, smaller in size,
poorly colored and prematurely drop at the calyx abscission
zone before fully mature. Trees typically die within 3 to 5 years
post-infection. Our study with Citrus sinensis ‘Valencia’ fruit
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at the green mature stage indicated 10-fold higher fruit drop
in HLB-infected trees compared with healthy trees. The fruit
detachment force (FDF) was reduced 75% in symptomatic fruit
when compared with healthy fruit. The expression of abscission-
induced genes such as [-aminocyclopropane-I-carboxylate
synthase (CsACS1),cellulose-al (CsCel-al),polygalacturonase
(CsPG),phospholipaseA.a.(CssPLA,a) and PhospholipaseA.f3
(CSPLAZﬂ) were 17-,7.4-,531-, 1.4-, and 1.6-fold induced in
symptomatic fruit abscission zones (SFAZ) compared with
healthy fruit abscission zones (HFAZ), respectively. There was
no difference of FDF between asymptomatic fruit and healthy
fruit. However,expression of CSACS! and CsCel-al were 5-fold
increased and CsPG was 150-fold increased in asymptomatic
fruit abscission zones (ASFAZ) compared with HFAZ. Bacterial
titer was higher in SFAZ than ASFAZ. The titer of bacteria was
correlated with percentage of fruit drop. These results confirm
that abscission is induced prematurely in ASFAZ and SFAZ
through induction of abscission cell wall hydrolase genes known
to be associated with organ loosening.

8:15-8:30 am

Naringenin Antagonizes the Invasive Potential
of Salmonella Typhimurium LT2

Amit Vikram*
Texas A&M Univ, College Station, TX; avikram@
ag.tamu.edu

G K. Jayaprakasha
Vegetable and Fruit Improvement Center, College
Station, TX; gjayaprakasha@ag.tamu.edu

Palmy R. Jesudhasan
Texas A&M Univ, College Station, TX; avikram@
ag.tamu.edu

Suresh D. Pillai
Texas A&M Univ, College Station, TX; avikram@
ag.tamu.edu

Bhimanagouda S. Patil
Vegetable and Fruit Improvement Center, College
Station, TX; b-patil@tamu.edu

Salmonella Typhimurium is a major cause of gastroenteritis.
In past years several outbreaks of Salmonella infections were
recorded including as recent as 2008-09. Salmonella infec-
tions have become a great economic burden on the society.
Moreover, with the rise of antibiotic-resistant strains, it has
become imperative to look for new class of antimicrobials.
Flavonoids are ubiquitous in plants and comprise significant
part of vegetable/fruit based diet. Citrus flavonoids have been
implicated in alleviating several chronic diseases such as can-
cer, cardiovascular disease and neurodegenerative diseases.
During our investigations with citrus flavonoids, naringenin
demonstrated antagonistic potential against quorum sensing
and biofilm in Vibrio harveyi and E. coli O157:H. In the present
investigation,impact of naringenin on Salmonella Typhimurium
LT2, a notorious food borne pathogen was evaluated. Biofilm,
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motility, adhesion and invasion potential of S. Typhimurium
upon exposure of naringenin were measured. The adhesion and
invasion assays were carried out using colonic adenocarcinoma
cells SW480. The results indicated that naringenin treatment
reduces the motility and the ability of Salmonella Typhimurium
toattach and internalize into the epithelial cells. The data suggest
that consumption of grapefruit may help in prevention against
Salmonella Typhimurium infection.

Specified Source(s) of Funding: Federal Initiative Designing
Foods for Health through the Vegetable & Fruit Improvement
Center, Grant No. TAES 2008-34402-19195.

8:30-8:45 am

Performance of Some Exotic Cultivars of Sweet
Orange in Punjab, Pakistan

Muhammad Nawaz Khan*
Citrus Research Institute, Sargodha;
nawazhorticulturist@hotmail.com

Muhammad Azher Nawaz
Univ of Sargodha, Pakistan, Sargodha; azher490@
hotmail.com

Basharat Ali Saleem
Crop Maximization Project, Sargodha; basharatuaf@
gmail.com

Zahoor Hussain
Univ of Sargodha, Pakistan, Sargodha; zachoundi@
yahoo.com

Raheel Anwar
Univ of Agriculture, Faisalabad, Faisalabad,;
raheelanwar65@yahoo.com

Citrus industry of Pakistan has been monopolized by a single
cultivar Kinnow mandarin. Efforts are being made to diversify
the citrus industry by induction of some suitable species like
sweet orange, being the best choice after Kinnow mandarin in
Pakistan. In the present studies 11 exotic cultivars (Salustiana,
Emby Gold, Lane Navel, Glane Navel, Hamlin, Tarocco-N,
Casa Garande, Hinkley, Marr’s Early, Kozan and Musambi)
of sweet orange grown at Citrus Research Institute Sargodha
(CRIS) Pakistan, were tested for cultivation in Punjab province.
The studies comprised of a wide range of vegetative growth
parameters (plant height, plant spread, canopy volume, stem
girth) and physiochemical properties (fruit size, per fruit weight,
number of fruits per plant, number of seeds per fruit, juice per-
centage, total soluble solids (TSS), acidity, TTS/acid ratio, peel
thickness, peel weight, rag weight) of the fruits. The experiment
was laid out according to randomized complete block design
(RCBD), consisting of 11 treatments (cultivars) replicated four
times and two plants were taken as an experimental unit; the
data was collected and analyzed according to standard analyti-
cal techniques. The preliminary results showed that Salustiana
performed the best in all respects followed by Tarocco and
Musambi. On the basis of this study, it can be recommended
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that the above said three cultivars (Salustiana, Tarocco-N and
Musambi) can be inducted as potential cultivars to diversify
the citrus industry of Pakistan.

8:45-9:00 am

Exogenous Applications of Plant Growth
Regulators Influence the Reproductive Growth
of Citrus sinensis Osbeck cv. Blood Red

Ahmad Sattar Khan*
Univ of Agriculture, Faisalabad, Faisalabad; ahmad_
khan157@yahoo.com

Aman Ullah Malik
Univ of Agriculture, Faisalabad, Faisalabad;
malikaman1@yahoo.com

Ishtiag Ahmad Rajwana
Bahauddin Zakariya Univ, Multan; ishtiaqrajwana@
yahoo.com

Basharat Ali Saleem
Crop Maximization Project, Sargodha; basharatuaf@
gmail.com

Mudusser Naseer
Univ of Agriculture, Faisalabad, Faisalabad;
mudusser1888 @yahoo.com

To study the influence of exogenous applications of plant
growth regulators on the reproductive behaviour of low bear-
ing sweet orange (Citrus sinensis Osbeck) trees, three separate
experiments were conducted on 12-year-old ‘Blood Red’ sweet
orange trees budded on rough lemon (Citrus jambheri L.) root
stock. In the first experiment, trees were sprayed with 20 mg-L™
2,4-D and GA, alone or in combination at mid-bloom (MB)
stage, whilst in the second and third experiments 20 mg-L™"
2,4-D and GA, alone or in combination were sprayed at MB + 6
weeks after MB, and at MB + 22 and 28 weeks after MB stages,
respectively. A single tree was selected as an experimental unit
and each treatment was replicated four times. Data regarding
the flowering intensity, flower drop, fruit set, fruit drop and fruit
harvest percentages (%) were collected and analyzed statisti-
cally. In all experiments exogenous application of 20 mg-L™"!
2,4-D and GA, alone or in combination to ‘Blood Red’ sweet
orange trees reduced the flower drop % and increased the fruit
set % as compared to untreated trees. Application 2, 4-D and
GA, alone or in combination at MB did not affect the fruit drop
% and fruit harvest % in contrast to untreated trees. The trees
sprayed with 20 mg L™' GA alone or in combination with 2,4-D
at MB + 22 and 28 weeks after MB exhibited highest reduction
in the fruit drop % compared to control trees. In conclusions
application GA, (20 mg-L™") alone or in combination of 2, 4-D
(20 mg-L") at MB + 22 and 28 weeks after MB can be used
effectively to increase the fruit set and reduce the fruit drop in
‘Blood Red’ sweet oranges.

Specified Source(s) of Funding: Higher Education Commission
of Pakistan/ Punjab Agriculture Research Board
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8:00-8:15 am
Impact of Four Irrigation Treatments on Four
Shrub Species

Jason Smith*
Colorado State Univ, Fort Collins, CO; jason.smith@
colostate.edu

Ronda Koski
Colorado State Univ, Fort Collins, CO; ronda koski@
colostate.edu

James E. Klett
Colorado State Univ, Fort Collins, CO; jim klett@
colostate.edu

In response to a severe regional drought that afflicted much
of Colorado in 2002, Colorado State Univ initiated a study in
2005 to determine the impact of irrigation treatments on some
common shrub species. Irrigation treatments were based on the
evapotranspiration (ET) of Kentucky bluegrass (KBG). Seven
species considered “low water use” or “very low water use” were
evaluated 2005-2008. Results of that study were reported at the
2009 ASHS conference. n 2008, four shrub species considered
to be more water demanding than the previously studied spe-
cies were planted: Redosier dogwood (Cornus sericea ‘Isanti’),
Annabelle hydrangea (Hydrangea arboresens ‘Annabelle’),
Diablo® ninebark (Physocarpus opulifolius ‘Diablo’), and blue
arctic willow (Salix purpurea ‘Nana’). The 2008—2009 study was
comprised of an in-field component and a lysimeter component.
The in-field component had four treatments based on the ET of
KBG, (0%,25%,50%,and 100%) and the lysimeter component
had three treatments based on the ET of KBG (25%, 50%, and
100%). All four species were planted in the in-field component,
and the Redosier dogwood and Annabelle hydrangea were planted
in the lysimeter component. Data collection in both components
included height and width, visual ratings, predawn leaf water
potentials,and end of season leaf area and fresh/dry weights. The
in-field component also included infrared readings of the KBG
and soil moisture readings. The lysimeter component required
daily weight measurements during dry down periods and periodic
leaf gas exchange readings. Even after applying treatments that
were roughly 0, 0.15, 0.3, and 0.6 gal per shrub per week for
the 0%, 25%, 50%, and 100% treatments, respectively, irriga-
tion treatments had little to no impact on all 4 species in the
in-field component. Above normal precipitation [~25.4 cm (10
inches)] and cooler temperatures [17.9 °C (64.2 °F)] during the
growing season from May—Sept. 2009 may have contributed to
the lack of differences. The results of the lysimeter component
revealed that both Annabelle hydrangea and Redosier dogwood
will use more water if provided with more water. The potted
plants that received 100% of ET lost more water on a daily basis
compared to the plants that received 25%, and the plants that
received 100% tended to be less stressed than the 25% plants.

HortScience 45(8) (SuppLEMENT)—2010 ASHS ANNuAL CONFERENCE— AUGUST 2-5, 2010



Tuesday, August 3,2010 Oral Session 13: Water Utilization and Management

However, the hydrangeas in the 50% and 100% treatments were
equal in pressure chamber readings, suggesting that greater than
100% of ET of KBG may be required to improve growth and
performance on this species.

Specified Source(s) of Funding: State commodity groups and
foundations

8:15-8:30 am

Dissolved Oxygen Influences Nutrient
Remediation by Floating Wetlands

Sarah A. White*
Clemson Univ, Clemson, SC; swhite4@clemson.edu

Matthew Cousins
Johns Hopkins Univ, Baltimore, MD; mcousins @jhmi.
edu

Brandon Seda
Clemson Univ, Pendleton, SC; bseda@clemson.edu

J. Brad Glenn
Clemson Univ, Pendleton, SC; jbglenn@clemson.edu

Declining water quality and increasing urban demand for water
are driving enactment of regulations designed to limit nutrient
release into watersheds. Floating wetlands are potential treat-
ment systems for remediating nutrient-rich water that can be
established in existing water basins. This research examined
the nutrient remediation efficacy of floating wetlands at three
treatment scales. These included 1) a two-stage pond system
and 2) a replicated trough system from 2008 to 2009 and 3) a
replicated mesocosms study in 2009 that evaluated the impact of
dissolved oxygen on plant nutrient uptake. The two-stage pond
floating wetland was planted with Agrostis sp., Canna flaccida,
Eleocharis montana, and Juncus effusus in 2008. In 2009, all
species except E. montana were used to replant the floating
wetland. The replicated trough floating wetlands were planted
with C. flaccida and J. effusus during both growing seasons.
The mesocosm study was planted with J. effusus. Plant growth
parameters (shoot height and root length) were measured on a
bi-weekly basis,and water quality parameters (pH,conductivity,
dissolved oxygen,temperature,and nutrient concentrations) were
monitored weekly. Of the plant species examined, C. flaccida
and J. effusus nitrogen and phosphorus tissue concentrations
were highest when normalized for total plant biomass. In all
studies,increased water column dissolved oxygen enhanced root
growth and uptake of nitrogen and phosphorus. Effluent nutrient
concentrations were exceptionally low in the pond and trough
treatment systems. Nitrogen concentrations in effluent averaged
0.12 £ 0.02 and 0.03 + 0.01 mg/L nitrogen for the ponds and
troughs respectively, and phosphorus concentrations in effluent
averaged 0.03 +0.01 and 0.02 £0.01 mg/L total phosphorus for
the ponds and troughs respectively. Nitrogen and phosphorus
removal efficiency was low in the mesocosm study. Juncus ef-
fusus should not be used in monoculture for nutrient removal,
rather mixed plantings should be employed to facilitate nutrient
uptake. For low-level nutrient loading, floating wetlands appear
to be a viable treatment option; however, at higher loading rates,

HortScience 45(8) (SuppLEMENT) —2010 ASHS ANNuAL CONFERENCE— AUGUST 2-5, 2010

Springs D & E

they were not as efficient as other treatment alternatives such as
constructed wetlands. Additional research is required to further
evaluate plant species interactions and their influences on nutri-
ent remediation in floating wetland systems. The understanding
derived from these studies will allow for optimization and ef-
fective application of this promising remediation technology.

8:30-8:45 am

Modeling Actual Evapotranspiration of
Viburnum odoratissimum during Production
from Rooted Cuttings to Market-size Plants in
11 .4-Liter Containers

Richard C. Beeson*
Apopka, FL; rcbeeson@ifas.ufl .edu

Rooted cuttings of Viburnum odoratissimum were grown
outdoors to market size in 11.4-L containers. Actual eva-
potranspiration (ET,) of nine plants was determined daily,
along with evaporation from three control containers shaded
by plastic foliage to mimic plant growth. The first 60 days
after transplanting, substrate evaporation accounted for most
of ET,. Substrate evaporation was generally constant the first
160 days before declining, but still remained around 160 mL/
day through harvest at market size. ET, increased with growth
and generally followed variations in reference evapotranspi-
ration (ETo). Mean ET, during most of the production cycle
was less than 600 mL/day (11.8 mm based on upper container
surface area). With the spring growth flush, mean ET, reached
1.3 L/day as plants achieved market size. Mean cumulative
ET, to produce 90% of measured plants to market size was
155 L or 3.1 m depth per plant based on container surface area.
Water need indices, similar to crop coefficients, were highly
correlated with percent canopy closure. This correlation offers a
straight forward method to model shrub irrigation requirements
based on plant size, spacing and ETo.

Specified Source(s) of Funding: Southwest Florida Water Man-
agement District

8:45-9:00 am

Measuring Spatial and Temporal Dynamics of
Drip Irrigation Applications to Nursery Tree
Crops

John D. Lea-Cox*
Univ of Maryland, College Park, MD; jlc@umd.edu

Stephen Black
Raemelton Farm, LL.C, Potomac, MD; steve@raemelton.
com

David S. Ross
Univ of Maryland, College Park, MD; dsross@umd.edu

One of the key issues in sensing soil moisture is accurate sensor
placement, since it is critical for precision irrigation applica-
tions to ensure continuous growth, conserve water and limit
nutrient leaching. Precise sensor placement also optimizes
data quality (reducing data overload), thereby minimizing the
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cost of implementing sensor networks. We are investigating
this issue in diverse ornamental production environments, in
soil (tree farms) and soilless substrates (container production).
Our primary challenge comes from sensing small-volume drip
irrigation applications to trees with large root volumes. A study
was initiated in spring 2009 to monitor drip irrigation applica-
tions on newly transplanted Acer rubrum ‘Red Sunset’ trees,
in a Duffield-Ryder Silt loam soil. The soil volumetric water
content of three replicate trees was sensed every 15 min with
18 Ech,0-10HS (Decagon Devices) sensors in three dimen-
sions, from April through Nov, 2009. Sensors were inserted at
15,30 and 45 cm depths central to the tree, and at 30 cm either
side of the tree, both horizontal (along the row) and lateral (in
the row), at a distance of 30 cm from the trunk. The primary
first-year objective of the study was to ascertain the movement
of irrigation water applied by two drip emitters (each applying
36 mL/min) at 30 cm either side of the trunk in the row. During
a dry period between significant rainfall events (8/28/09 and
10/14/09), a total of 320 L water was applied to each tree in 12
irrigation events. Each irrigation was split into 2-4 cyclic events
(of equal volume) to see if irrigation duration had a significant
effect on water penetration and lateral movement. Four short
irrigation events showed significant lateral movement of water
into the rootball, compared to two longer irrigation events, at
both 15cm and 30 cm depths. The study will continue during
2010, to ascertain whether these observations will change with
increasing root density in the soil volume.

Specified Source(s) of Funding: ANLA- Horticultural Research
Institute; USDA-NIFA Specialty Crops Research Initiative

Tuesday, August 3, 2010 Springs D & E
Oral Session 14: Commercial
Horticulture: Extension

8:00-8:15 am

Plants, Pests, and Pathogens— A Direct Link to
the Front Line
Lucy K. Bradley*

North Carolina State Univ, Raleigh, NC; lucy_bradley@
ncsu.edu

Stephen B. Bambara
Steve_Bambara@ncsu.edu

Michael J. Munster
Mike_Munster@ncsu.edu

David L. Stephan
David_Stephan@ncsu.edu

Barbara Shew
Barbara_Shew@ncsu.edu

Eachyear the Departments of Horticulture Science, Entomology,
and Plant Pathology at NC State Univ coordinate four 2-hour,
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web-based workshops for horticulture agents and Extension
Master Gardener Volunteers (EMGV). The most highly rated
format includes five minute segments by one extension agent
from each of the three climate areas in the state; a 45-minute
segment with a featured speaker; and two 30-minute segments
on current issues and opportunities, one on Plant Pathology
and the other on Entomology. An average of 34 agents, 186
EMGVs and 13 others participated each session. With a grand
total of 135 Agents, 745 EMGVs and 52 others. The session,
originally broadcast via satellite, is now distributed via Ellumi-
nate. Most counties host the program at their office, projecting
the transmission to a screen and inviting EMGV:s to participate
as a group. Many EMGVs link-up to the session on-line from
their own computer at their homes. The program has been rated
very good to excellent on quality and relevance. One hundred
percent of those completing the survey stated that their partici-
pation in the program resulted in more environmentally sound
pest management strategies being recommended by agents
and EMGVs. More than 80% agreed that participation in the
program resulted in agents and EMGVs being able to identify
circumstances that do not need treatment, and thus reduce the
amount of pesticides recommended. Eighty percent of the agents
stated that participation in the program reduced the number of
questions being forwarded from the counties to the Plant Disease
and Insect Clinic. Agents and Master Gardeners increased their
knowledge of horticulture, insect identification and manage-
ment, and disease identification and management. In addition
they increased their knowledge of NC State faculty available
to assist them. When compared to the previous satellite system,
the Elluminate system rated higher on ease of use, effectiveness,
convenience, ease of involving volunteers and others as well as
cost. “These Elluminate trainings are the most valuable train-
ing tool I have participated in throughout the past four years of
being an agent”, Anonymous survey response.

Specified Source(s) of Funding: N/A
8:15-8:30 am

Development of the “All about Blueberries”
Extension Community of Practice (CoP)

Natalie Hummel*
LSU AgCenter, Baton Rouge, LA; nhummel@agcenter.
Isu.edu

Elina D. Coneva
Auburn Univ, Auburn, AL; edc0001 @auburn.edu

John Braswell
Mississippi State Univ, Poplarville, MS; braswell @ext.
msstate.edu

William Cline
North Carolina State Univ, Castle Hayne, NC; bill_
cline@ncsu.edu

Donna Marshall
USDA-ARS, Poplarville, MS; Donna.Marshall @ars.
usda.gov
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Don Ferrin
LSU AgCenter, Baton Rouge, LA; dferrin@agcenter.Isu.
edu

Krisanna Machtmes
LSU AgCenter, Baton Rouge, LA; KMachtmes@
agcenter.lsu.edu

Heli Roy
LSU AgCenter, Baton Rouge, LA; hroy@agcenter.lsu.
edu

Denise Attaway
LSU AgCenter, Baton Rouge, LA; dattaway @agcenter.
Isu.edu

Blueberry producers in many southeastern states are increasing
production atarapidrate. This has been driven by increasing con-
sumer demand for blueberries due to their anti-oxidant, anti-aging
properties and superior nutritional quality. Extension support is
needed to guide growers in methods to maximize productivity
and decrease production costs. There is also a need to connect
blueberry producers with local markets. To meet this need, re-
search and extension faculty from across the southeasthave joined
together to cooperatively build the “All about Blueberries” Com-
munity of Practice, which will be hosted by www.extension.org.
Our goals for the newly-formed CoPinclude using novel,diverse
educational methods to help our Community of Interest (Col)
increase blueberry production efficiency and correspondingly
increase consumption of blueberries in the southeastern United
States. Our Col is broadly defined as producers (commercial and
backyard), distributors, and consumers of blueberries (youth
and adult). Our initial focus is southeastern blueberry producers
and consumers. Over time, this CoP will be expanded to include
grower support materials for blueberry growers throughout
the United States. Consumer needs do not vary regionally,
so consumer content will be applicable nationwide. The All
About Blueberries CoP is comprised of Extension researchers/
specialists from Louisiana State Univ AgCenter, Mississippi
State Univ, Auburn Univ, USDA-ARS, and North Carolina
State Univ who will are creating educational material for the
eXtension CoP.An advisory committee has been established that
includes blueberry producers, farmers’ market representatives,
county agents, Extension specialists, scientists (USDA & Univ),
and master gardeners from across the southeastern US. We are
currently looking for experts from across the US to help expand
our content. This presentation will introduce you to our team of
experts and discuss the plans for future expansion of our CoP.

Specified Source(s) of Funding: USDA-SCRI
8:30-8:45 am

Assessing and Enhancing the Economic
Viability of a Home Garden

Hanny Elsadr*
Univ of Saskatchewan, Saskatoon SK, SK; hae245@
mail.usask.ca
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Doug R. Waterer
Univ of Saskatchewan, Saskatoon SK S7TN 5AS8; doug.
waterer@usask.ca

Hobby gardeners striving to produce fruit, vegetable and herb
crops in home gardens rarely obtain crop yields or quality suf-
ficient to offset the cost of inputs and labor required to produce
the garden. This project addressed the question: can a home
garden be made more economically sustainable by using appro-
priate management practices including; 1) soil amendments, 2)
optimum site selection for each crop, 3) crop and cultivar selec-
tion, 4) irrigation, 5) optimum pruning, training and harvesting
techniques, and 6) effective disease and pest control methods.
Fifty different fruits, vegetables and herbs were grown over the
2004, 2005 and 2006 growing seasons in a 118.53-m? urban
garden in the city of Toronto, Ontario, Canada. Crop yields,
quality and flavor characteristics as well as susceptibility to
disease and pests were recorded. Cost of production, total gross
revenue and profits were calculated for each crop and for the
garden as a whole. Although most crops tested could be grown
successfully under the conditions available within the garden,
a more limited number produced yields sufficient to offset the
cost of production (materials + labor @ $8 CDN/h). Carrots,
cauliflower, tomatoes, lettuce,eggplants, peppers, spinach, Swiss
chard, blackberries, raspberries and nearly all herbs were all
profitable. Selecting the most appropriate crops, cultivars and
production techniques allowed the profitability of the garden to
increase with each growing season. Crop value and profitabil-
ity were calculated as (value = yields*average price at nearby
farmers markets) (profitability = value — costs of production).
The study showed that well managed urban gardens could
represent an economically sound method of producing food
that also enhances the biodiversity and aesthetic appeal of the
urban environment.

Specified Source(s) of Funding: Robert P. Knowles Scholarship
8:45-9:00 am

Online Database for Peach Germplasm
Evaluation

Desmond R. Layne*
Clemson Univ, Clemson, SC; dlayne@clemson.edu

A MySQL database was created to enter data from our long-
term peach germplasm evaluation program at Clemson Univ.
This database is updated on-line and is linked to our peach
germplasm evaluation website (http://www.clemson.edu/hort/
Peach/index.php?p=73). Peach evaluation data that is collected
in the field and the lab throughout the summer is uploaded to
the database within 24 hours and is readily accessible to our
online clientele. Our website is regularly utilized by consul-
tants, growers, researchers, extension specialists and agents
throughout the U.S. and in several foreign countries. Cur-
rently, the database includes up to 10 years of data (2000-09)
depending on the cultivar or numbered selection. The database
includes the following information for each individual record:
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year, location, cultivar or numbered selection, ripening season,
flesh color, chill hour requirement (if available), bloom date,
ripe date, set (% of full crop), size (average diameter), shape,
pubescence, red skin coloration, attractiveness, flesh firmness
(average puncture pressure), freeness of stone, overall status,
brix (average soluble solids concentration), evaluation notes,
and full description if available (from formal release or issued
patent). Linked to each individual record is a digital image of
the fruit at the time of harvest. All fruit photographs are taken
on a standard 1 inch x 1 inch grid background that includes six
fruit views per sample (stem end, tip end, suture side, non-suture
side, longitudinal section and cross section). A powerful search
feature allows searching across all records in the database. In
addition, a side-by-side comparison feature was created to
make possible direct comparisons on the screen. This database
allows growers to do their own homework and fine-tune their
decision making about choosing new cultivars for future plant-
ings. Specialists and county agents and others use the site to
familiarize themselves with cultivars used in the trade or make
recommendations themselves.

Specified Source(s) of Funding: Cooperative Extension Service
and USDA-CSREES-SCRI

9:00-9:15 am

A Program to Develop Sweetpotato Production
for Small Farms in Kentucky Appalachia

Timothy W. Coolong*
Univ of Kentucky, Lexington, KY; tcool2@email.uky.
edu

Sarah Fannin
Univ of Kentucky Cooperative Extension, West Liberty,
KY; sfannin@email.uky.edu

Farming in rural eastern Kentucky has traditionally been based
on burley tobacco production. However, recent shifts in market-
ing and the production of burley tobacco have resulted in many
growers looking for alternative crops. Horticulture crops are of
particular interest to growers in this region because they offer
relatively high rates of return with limited production acreage.
However, many horticulture crops require significant capital
investment, high levels of management or specialized markets for
sale. Sweetpotatoes represented a crop with that would require
relatively little capital investment, as they could be planted one
bare ground using traditional tobacco equipment and required
a lower level of management than many other horticultural
crops. In the Spring of 2009 a Southern SARE funded program
was initiated at the Univ of Kentucky in collaboration with the
Cooperative Extension Services of Morgan and Elliot Counties
in Kentucky to develop production and marketing information
for sweetpotato production in Eastern region of the state. In
the first year of the project growers formed the East Kentucky
Sweetpotato Growers Association to gain purchasing power
and to facilitate the development of wholesale contracts. A
sweetpotato short course was also offered to participants. This
course covered production and marketing practices. Grant funds
were used to offset the cost of purchasing sweetpotato slips and
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supplies for 11 participating growers as well as reimburse travel
costs for several growers and area extension personnel to visit
successful sweetpotato farms in North Carolina. The grant funds
allowed interested farmers to be involved with sweetpotato
production with minimal risk during the first year of production.
Yields were evaluated at several locations throughout the state
for three varieties: ‘Covington’, ‘Beauregard’, and ‘O Henry’.
‘Beauregard’ typically had the highest yields and allowed for
the earliest harvest of the three. Harvest date is important for
sweetpotato production in eastern Kentucky, where the grow-
ing season is significantly shorter than in the remainder of the
state. Two sites were provided with drip irrigation, to evaluate
the worth of providing supplemental irrigation. In 2009, ir-
rigation had no effect on yield. Typical yields for Beauregard
approached 1000 boxes/ha. Growers set prices at $20 per 18-kg
box and sold to retail and wholesale markets. Returns were high
for most participants and several growers plan to expand their
acreage in the upcoming season. The results of this program
suggest that sweetpotatoes represent a viable alternative crop
for small farms in eastern Kentucky.

Specified Source(s) of Funding: Southern SARE
9:15-9:30 am

Impact of a Specialty Cut Flower Workshop
on Attendees’ Actions to Implement Risk
Management Strategies

James A. Robbins*
Univ of Arkansas Coop Extn, Little Rock, AR;
jrobbins@uaex.edu

Mengmeng Gu
Mississippi State Univ, Mississippi State, MS; mgu@pss.
msstate.edu

Ronald L. Rainey
Univ of Arkansas Coop Extn, Little Rock, AR; rrainey @
uaex.edu

A collaborative team from multiple states implemented a work-
shop in Nov. 2009 for stakeholders interested in specialty cut
flower production. The project was supported by a grant from
the Southern Region Risk Management Education Center. The
overall goal of the workshop was to help interested parties gain
an understanding of the production and marketing issues associ-
ated with small-farm production of specialty cut flowers and to
assist growers to better manage risks associated with this type of
activity. Assessment tools were used at the beginning and end of
the workshop, and again 4 months later, to document impact of
the workshop on the decision making process of attendees. The
workshop attracted an audience from 23 states. A majority (77%)
of the attendees were existing growers and 78% reported their
operation was 5 acres or less. Season extending technologies
were used by 68% of the growers. The primary (67%) marketing
channel for these growers are farmers markets. At the end of
the workshop 97% of attendees indicated they will improve the
way they manage risks in their operation as a result of attending
the workshop. A follow-up survey is documenting how many
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attendees implemented changes in risk management strategies
four months after the workshop.
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8:00-8:15 am
Effects of Fertilizer Source and Rate on Zinnia
Cut Flower Production in a High Tunnel

Guihong Bi*
Truck Crops Branch, Mississippi State Univ, Crystal
Springs, MS; gb250 @msstate.edu

Mengmeng Gu
Mississippi State Univ, Mississippi State, MS; mgu@pss.
msstate.edu

William Bruce Evans
Truck Crops Branch, Mississippi State Univ, Crystal
Springs, MS; wbe@ra.msstate.edu

Mark Williams
Mississippi State Univ, Mississippi State, MS;
mwilliams@pss.msstate.edu

This study evaluated the effects of pre-plant compost incorpo-
ration and fertigation with different levels of conventional and
organic fertilizers during the growing season on zinnia (Benary’s
Giant Mix) plant growth and number of cut flowers produced
in a high tunnel. The study was arranged as a 4 x 5 factorial,
with a split plot design. The main plot was one of four pre-plant
compost applications: composted broiler litter, vemicompost,
cotton gin compost, and control (no compost). The compost rate
used was 4 tons/acre and the compost was incorporated into
the bed before laying the plastic mulch. Under each compost
treatment, there were five fertigation treatments: no fertilizer,
organic low [100 ppm nitrogen (N) from MultiBloom], organic
high (200 ppm N from MultiBloom), conventional low (100
ppm N from Peter’s 20-10-20), and conventional high (200
ppm N from Peter’s 20-10-20). Each treatment combination
included 10 zinnia plants which were planted half ft apart with
two parallel rows on one bed. Each treatment combination was
replicated 3 times. Plants were transplanted into the beds in early
April and each plant was supplied with 200 mL of solution from
each fertigation treatment once a week for one month and then
twice a week from May through September. Zinnia stems were
harvested as soon as the blooms were completely opened, starting
from mid-May through September. The number of stems longer
than 12 inches was recorded. Results indicated that the pre-plant
compost had significant effect on leaf SPAD reading and plant
growth index during early stage of plant growth, and plants that
received composted broiler litter had significantly higher SPAD
reading and plant growth index than other treatments; however,
pre-plant compost had no effect on the total number of stems
produced. Plants that fertigated with high rate of organic fertilizers
produced similar stems as plants treated with conventional high,
but more stems than lower rates of either conventional or organic
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fertilizers. Plants that did not receive any fertigation produced
the lowest number of stems. This study shows that growers can
have summer long production of zinnia cuts in a high tunnel in
Mississippi. The data also shows that similar levels of N from
either the conventional or organic fertilizer tested in this study
can produce similar number of zinnia stems.

8:15-8:30 am

Identifying Optimal Fertility Rates for
Sustainable Floriculture Production

Aaron K. Ostrom*
The Ohio State Univ, Columbus, OH; ostrom.9@osu.edu

Claudio C. Pasian
The Ohio State Univ, Columbus, OH; pasian.1 @osu.edu

Jonathan M. Frantz
USDA-ARS, Univ of Toledo, Toledo, OH; jonathan.
frantz@utoledo.edu

Michelle L. Jones
The Ohio State Univ/OARDC, Wooster, OH;
jones.1968 @osu.edu

During bedding plant production, fertilizer nutrients are often
leached from the media and may cause environmental con-
tamination. Fertilizer recommendations should be adjusted to
meet plant requirements and maintain quality while minimizing
waste. Such an approach reduces fertilizer use and enhances
environmental stewardship. On the other hand, the issue of plant
quality is a concern when modifying a fertility program. While
dry weight provides a means of comparing plant growth, it is
not the only factor that contributes to plant quality. Four quality
aspects, including leaf greenness, flower count or flower dry
weight, total dry weight, and consumer preference ratings were
measured to identify an ideal rate for four fertilizers under typical
production conditions. Catharanthus roseus ‘Salmon’, Celosia
argentea ‘Grow Red’, and Impatiens hawkeri ‘Paradise New
Red’ were grown in a rate experiment using two granular and
two water-soluble fertilizers: 1) Contec-DG® 15N-3.9P-9.9K
at rates of 1 kg'rm=, 2.14 kg'm~, and 3.57 kg-m3, top-dressed,
and 2) Osmocote® Plus 15N-3.9P-9.9K, 3—4 month longevity
at rates of 3.56 kgrm,5.33 kgrm,7.11 kg'm=3, top-dressed; 3)
Daniels® 10N-1.8P-2.5K and 4) Peters Peat Lite® 20N—4 .4P—
16.6K fertigated at rates of 75 mg-L-' N, 150 mg-L' N, and 250
mg-L' N. Raw data were transformed to fit a scale of 0-5 for
each quality aspect to yield a total quality index. Data analyses
of the quality aspects were conducted using linear regres-
sion. Significant differences between the quality indices were
identified using ANOVA and LSD (a = 0.05), which allowed
for determination of the minimum rate observed at which the
maximum quality rating was obtainable. ‘Optimal’ rates were
determined to be as follows: Contec-DG®: 2.14 kg'm™ for C.
roseus and I. hawkeri, 3.57 kg'm= for C. argentea; Osmocote®
Plus: 5.33 kg'm™ for C. roseus and C. argentea,7.11 kg'-m™ for
1. hawkeri; Daniels®: 150 mg-L-' N for C.roseus and I. hawkeri,
250 mg-L™' N for C. argentea; Peters Peat Lite®: 150 mg-L-' N
for C.argentea and C.roseus,75 mg-L~' N for I. hawkeri. These
fertility rates will be used for further comparison of the effect
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of the fertilizers on leachate nutrient content, tissue nutrient
content, and plant quality.

Specified Source(s) of Funding : Department of Horticulture and
Crop Science/OARDC

8:30-8:45 am

Media Containing Bark or Parboiled Rice Hulls
Affects Plant Growth Retardant Drenches
Differently

Ariana P. Torres*
Purdue Univ, West Lafayette, IN; torres2 @purdue.edu

Christopher Currey
Purdue Univ, West Lafayette, I N; ccurrey @purdue.edu

Diane Camberato
Purdue Univ, West Lafayette, IN; dcambera@purdue.edu

Roberto G. Lopez
Purdue Univ, West Lafayete, IN; rglopez@purdue.edu

The application of plant growth retardants (PGRs) is common in
floriculture production to produce uniform, compact, and mar-
ketable plants. While peat, perlite, and vermiculite are common
substrate components,bark and rice hulls are being used as alter-
native,and sustainable media components for soilless substrates.
The objective of this study was to evaluate the impact of media
components on efficacy of PGRs drenches applied to bedding
plants for height control. ‘Callie Deep Yellow’ calibrachoa and
‘Delta Orange Blotch’ pansy were planted in 11.5-cm pots filled
with peat and perlite-(PP), peat and parboiled rice hull-(PRH),
or peat and pine bark-based (PB) media. After planting, 74 mL.
of deionized water, paclobutrazol, or uniconazole solutions were
applied to the media surface of each treatment. Paclobutrazol
(2.0 0or4.0 mg-L™") and uniconazole (1.0 or 2.0 mg-L") drenches
suppressed calibrachoa stem length for plants grown in each
media. However,at each paclobutrazol concentration and for 1.0
mg-L-"uniconazole, control of stem elongation was reduced for
plants grown in PB media compared to PP media, while there
were no differences between treated plants grown in PPand PRH
media. Similarly, pansy plant height was comparable for plants
grown in PRH and PP media and treated with 0.5 or 1.0 mg-L""
paclobutrazol or 1.0 mg-L™! uniconazole, while plants treated
and grown in PB media were taller than treated plants grown
in PP media. Based on these results, rice hulls can be used as a
mediacomponent in combination with PGR drench applications
without altering rates used for peat and perlite-based media,
because they do not reduce PGR drench efficacy.

8:45-9:00 am
Production Shade Levels Affect Yield and Vase
Life of Elaeagnus

Robert H. Stamps*
Univ of Florida, Apopka, FL; rstamps@ufl.edu

Producers of cut foliages need information on proper production
shade levels to maximize yield and quality. This experiment was
conducted to determine the effects of 0, 30, 50, or 80% shade
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on stem production and vase life of Elaeagnus x ebbingei ‘Gilt
Edge’ and Elaeagnus pungens ‘Maculata’. The experiment
was conducted in central Florida where the majority of U.S.
cut foliage production occurs. Elaecagnus were planted in Apr.
2005 and harvested periodically from Oct. 2006 through 2009.
Stems used for vase life determinations were stored at 4 °C for
2 weeks and then held in glass containers filled with deionized
water. Containers were held in rooms that simulated the home/
office environment. Vase life was terminated when stems showed
signs of desiccation, chlorosis, necrosis or leaf drop. Significant
cultivar x shade interactions occurred for yield (numbers and
fresh weights of marketable stems). For Gilt Edge, more stems
were produced under 30% and 50% shade than under lesser
or greater shade, i.e., the response to shade was quadratic. For
Maculata, yield declined linearly with increasing shade. Yields for
Maculata were consistently more than for Gilt Edge, averaging
76.5 vs.14.5 stems per plant. Production shade level had variable
effects on subsequent vase life. Overall, Gilt Edge vase life was
not affected by shade level but the vase life of Maculata stems
tended to increase linearly with increasing production shade
level. Vase lives varied from harvest to harvest but always were
longer for Maculata than Gilt Edge. For all harvests, the average
vase lives for Maculata and Gilt Edge were 24.3 and 12.6 days,
respectively. Also, vase lives for both cultivars increased over
time as the plants became better established. The results indi-
cate that producers of Maculata can use shade to increase vase
life but at a cost of reduced production. However, vase lives of
Maculata stems grown in full sun averaged from around three
to over 5 weeks in 2008 and 2009, respectively, suggesting that,
at least for some markets, increasing the vase life using shade
may not be necessary.

Specified Source(s) of Funding: Florida Agricultural Experi-
ment Station

9:00-9:15 am

Impact of Selected Sustainable Production
Practices on Poinsettia Quality and Consumer
Preferences

Daniel F. Warnock*
Univ of Illinois, Urbana, IL; dwarnock@uiuc.edu

As more greenhouse producers look into using sustainable
practices, information is lacking about how these practices
impact crop performance or consumer preferences. Poinsettias
produced using organic media, clay additives that provide wet-
ting agent and water retention characteristics, and bioplastics
were compared to conventionally-produced plants. The first
objective of this experiment was to determine how Mg-mica
addition influences poinsettia growth and quality, use of nutri-
ent management tools (pH and EC), and water use (irrigation
frequency and quantity) compared to plants produced in standard
organic and conventional media. The second specific objective
was to compare consumer preference and price-willing-to pay
for poinsettias that are of equal quality, but produced using
conventional versus sustainable production practices. A split
plot design where poinsettia cultivars were the main plot and
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sustainable treatments were the subplots was used for this experi-
ment. Sustainable treatments consisted of 1) Fafard # 2 without
Mg-Mica in plastic 6-inch azalea pots (Control), 2) Fafard #2
with Mg-Mica in plastic 6-inch azalea pots, 3) Fafard Organic
without Mg-Mica in OP47 6-inch bioplastic pots, or 4) Fafard
Organic with Mg-Mica in OP47 6-inch bioplastic pots. All other
production practices were consistent across treatments. Data col-
lected during production included the number of irrigation events
per treatment, pH and EC of leachates, plant growth parameters,
and plant quality. Upon maturation, plants from treatments 1
(conventional) and 4 (sustainable) were placed in a consumer
preference survey. The number of irrigation events varied by
treatment early in production with the Mg-Mica treatments
being irrigated less often than those without the supplement.
Leachate measures remained relatively flat for pH with a trend
downward for EC across all treatments during the production
cycle. Plants in Fafard #2 were slightly larger than those in
Fafard Organic media. When given the choice of a sustainably
produced plant or conventionally produced plant, consumers
chose the sustainably produced plant 70% of the time. While
3% of consumers surveyed indicted that they would not pay
more for a sustainably produced plant, 32%,49%, 8%, 4%, and
3% of consumers indicated a willingness to pay the same, up to
15%,30%,45%, or 60% more for a sustainably produced plant,
respectively. Consumers surveyed indicated a willingness to pay
higher prices for plants that were organically produced, locally
produced, used biodegradable pots, or had efficient water use
during production. The use of sustainable production practices
is gaining momentum with producers and clients.

9:15-9:30 am

Cultivar and Pinch Date Effect Poinsettia Leaf
and Cyathium Retention in a Simulated Post
Production Environment

Rebecca Schnelle*
Univ of Kentucky, Lexington, KY; rebecca.schnelle@
uky.edu

Post production quality loss is a major issue for poinsettias
(Euphorbia pulcherrima Willd. ex Koltzsch) marketed through
the modern market chain. Growers face increasing pressure to
produce quality plants with ever tightening profit margins, so
reducing production costs without sacrificing product quality is
vital. One potential cost saving strategy is producing poinsettias
on a shortened production schedule which relies upon reduced
vegetative growth time. An experiment was designed to deter-
mine the effect of this reduced vegetative growth time on post
production quality loss of pinched poinsettia plants quantified
by loss of leaves and cyathia. Rooted cuttings of poinsettia
cultivars ‘Freedom Red’, ‘Prestige Early Red’, and ‘Advent
Red’ were potted into 15-cm pots on 12 Aug. and pinched 4
Sept. or potted 19 Aug. and pinched 11 Sept. ‘Freedom Red’
plants were grown with natural day length in Lexington, KY.
Night interruption lighting was used to delay ‘Prestige Early
Red’ (lights out 25 Sept.) and ‘Advent Red’ (lights out 1 Oct.).
With this schedule all 3 cultivars were at a marketable stage of
floral development on the pre-determined simulated shipping
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date of 21 Nov. Plant growth regulators were used as needed.
All plants in the study were between 35 and 41 cm tall on 21
Nov.Those plants that were pinched on 11 Sept. showed reduced
leaf retention compared to those pinched on 4 Sept. following
18 days in a simulated post production environment (indoors
under fluorescent lighting). For example ‘Freedom Red’ plants
pinched 4 Sept. and 11 Sept. retained 78% and 71% of leaves
presenton 21 Nov.,respectively. Plants with leaf retention below
75% were considered unmarketable. There was also variability
in leaf retention among the cultivars tested. Plants of ‘Advent
Red’, ‘Freedom Red’, and ‘Prestige Early Red’ pinched 4 Sept.
retained 84%, 78%, and 67% of leaves present on 21 Nov., re-
spectively. There was no significant effect of potting and pinch
date on cyathia retention so data were pooled for each cultivar.
After 18 days in the simulated post production environment
‘Advent Red’, ‘Freedom Red’, and ‘Prestige Early Red’ plants
had dropped an average of 0.4, 0.9, and 4.5 cyathia per lateral
branch. The vegetative time allotted for poinsettia crops as well
as the cultivar selected have a clear impact on the plants’ leaf
and cyathia retention in post production.

Tuesday, August 3, 2010 Springs A & B
Oral Session 16: Production &
Harvest Mechanization

9:30-9:45 am

Increasing Nursery and Greenhouse Worker
Safety

Scott Langlois*
Coastal Res & Ext Center, Biloxi, MS; slanglois@
ra.msstate.edu

Christine E. Coker
Coastal Res & Ext Center, Biloxi, MS; cecl17@
ra.msstate.edu

Benedict Posadas
Coastal Res & Ext Center, Biloxi, MS; benp@ext.
msstate.edu

Patricia Knight
Coastal Res & Ext Center, Biloxi, MS; tricia@ra.msstate.
edu

Randal Coker
Coastal Res & Ext Center, Biloxi, MS; rcoker@
ra.msstate.edu

The activities performed by workers in nursery and greenhouse
environments are repetitive, tedious and demanding in terms of
conditions and tasks performed. The protection of worker safety
will help ensure an available motivated workforce.In many cases,
the integration of mechanization has helped increase the safety
of some nursery operations; provided the equipment is properly
used. Some nursery tasks remain primarily manual due to the
nature of the work and the limited availability of equipment to
offset manual effort. The activities described in this paper target
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worker safety improvement for operations involving various
pieces of common nursery equipment and mechanization as well
as those operations that remain primarily manual. Most options
for nursery and greenhouse worker training are limited to either
on-the-job training performed by pairing a new employee with a
seasoned veteran or general “non-industry-targeted” training. A
need was identified for green industry specific training in areas
which included Ergonomics, Environment and Equipment.
This need was recognized during the completion of a nursery
systems engineering analysis of large and small container pro-
duction nurseries across the Gulf South. This systems analysis
utilized a top down approach that viewed the nursery system
as a whole; which allowed for the identification of each unique
nursery process including detailed process requirements and
system inter-relationships. Knowledge of detailed process
requirements allowed for safety evaluations to be completed
which led to the creation of specific nursery training modules.
Research shows that a focus on safety improvements will offer
an additional benefit to the overall efficiency of a system. Ef-
forts made to improve the level of safety for a particular nursery
operation will increase the worker productivity as well. In addi-
tion to addressing safety concerns identified during the systems
analysis, efforts were made to help ensure gains in productivity
will be realized as these training modules are used. The goal of
this study was to create a set of nursery worker training mod-
ules targeted at green industry workers. The DVD format was
selected as the primary method of delivery offered in English
and Spanish. Discussions with nursery and greenhouse owners
indicated that these modules would be used to support both
new worker orientation and periodic safety refresher meetings
with all nursery and greenhouse workers. On-line versions of
the training segments are also offered.

9:45-10:00 am

Precision Irrigation and Nutrient Management
for Nursery, Greenhouse and Green Roof
Systems: Sensor Networks for Feedback and
Feed-forward Control

John D. Lea-Cox*
Univ of Maryland, College Park, MD; jlc@umd.edu

George A. Kantor
Carnegie Mellon Univ, Pittsburgh, PA; kantor@ri.cmu.
edu

William L. Bauerle
Colorado State Univ, Fort Collins, CO; bauerle@
colostate.edu

Marc van lersel
Univ of Georgia, Athens, GA; mvanier@uga.edu

Colin Campbell
Decagon Devices, Inc., Pullman, WA; colin@decagon.
com

Taryn Bauerle
Cornell Univ, Ithaca, NY; bauerle@cornell.edu
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David S. Ross
Univ of Maryland, College Park, MD; dsross@umd.edu

Andrew Ristvey
Univ of Maryland, Queenstown, MD; aristvey @umd.edu

Doug Parker
Univ of Maryland, College Park, MD; dparker@arec.
umd.edu

Dennis King
Univ of Maryland - Center for Environmental Studies,
Solomons Island,, MD; dking@cbl.umces.edu

Richard Bauer
Antir Software, Jarrettsville, MD; bt3rb@mindspring.
com

Steven Cohan
Univ of Maryland, College Park, MD; scohan@umd.edu

Paul A. Thomas
Univ of Georgia, Athens, GA; pathomas@uga.edu

John M. Ruter
Univ of Georgia, Tifton, GA; ruter@uga.edu

Matthew Chappell
Univ of Georgia, Athens, GA; hortprod@uga.edu

Stephanie Kampf
Colorado State Univ, Fort Collins,, CO; skampf@
warnercnr.colostate.edu

Michael A. Lefsky
Colorado State Univ, Fort Collins, CO; lefsky@cnr.
colostate.edu

Lauren Bissey
Decagon Devices, Inc., Pullman, WA; lauren@decagon.
com

Todd Martin
Decagon Devices, Inc., Pullman, WA; todd@decagon.
com

We have established a national transdisciplinary team to reduce
irrigation water consumption and improve nutrient management
in greenhouse and nursery production and monitor green roofs,
while enhancing system performance, crop growth and quality.
We are using a systems-based, multi-disciplinary approach to
implement wireless sensor networks in orchard-type (field)
environments, in ‘open’ nursery container-production and green
roof systems, and " closed’ greenhouse environments. This pres-
entation will provide a global overview of the project and the
major objectives, including 1) developing the next generation
of sensor networks and customizable software to meet irriga-
tion monitoring and control requirements at the species level;
2) determining the performance and utility of moisture sensors
for precision irrigation and nutrient management; 3) addressing
spatial and temporal variability issues to optimize the numbers
of sensors; 4) integrating micro-scale data with macro-scale
models to predict short-term plant water use; 5) developing best
management practices for irrigation and nutrient management
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monitoring, working with specialty crop partners to capture
needs-based issues during on-farm system development; 6)
quantifying improvements in water and nutrient management,
nutrient runoff, plant quality and yield; 7) evaluating the private
and public economic and environmental impacts of precision
sensor-controlled practices, and identifying barriers to adoption
and implementation of these practices. The outcome will be a
commercially available product forirrigation water management
that is designed for diverse, intensive production environments,
but broadly applicable to all high-value specialty crops.

Specified Source(s) of Funding: USDA-NIFA Specialty Crop
Research Initiative

10:00-10:15 am

Enhancing Labor Performance of the Green
Industry in the Gulf South

Christine E. Coker*
Coastal Res & Ext Center, Biloxi, MS; cecl17@
ra.msstate.edu

Patricia Knight
Coastal Res & Ext Center, Biloxi, MS; tricia@ra.msstate.
edu

Benedict Posadas
Coastal Res & Ext Center, Biloxi, MS; benp@ext.
msstate.edu

Scott Langlois
Coastal Res & Ext Center, Biloxi, MS; slanglois@
ra.msstate.edu

Randal Coker
Coastal Res & Ext Center, Biloxi, MS; rcoker@
ra.msstate.edu

In 2004, Mississippi State Univ’s Coastal Research and Exten-
sion Center in cooperation with the U.S. Department of Labor
embarked on a project comprised of both the determination of
needs and the creation or transfer of technologies to meet cur-
rent and projected industry requirements for labor in the Green
Industry. The greenhouse and nursery industry is one of the
fastest growing sectors of the I-10 corridor region’s agricultural
economy; however, a major problem facing this industry is a
shortage of workers, particularly skilled workers. Anational sur-
vey of commercial nursery/landscape operations listed shortage
of labor as the number one limitation facing the industry at the
end of 2001. The shortage continues today. The geographic focus
of the project was the greenhouse and nursery industry of 8 of
the 12 states in the Southern United States, namely Louisiana,
Mississippi, Alabama, Florida, Georgia, South Carolina, North
Carolina, and Tennessee. The first priority of this project was
the creation of new knowledge and technology-based jobs and
improved worker safety and comfort. Adoption of this technology
will improve working conditions for greenhouse and nursery
workers, increase worker retention, improve worker safety,
increase worker productivity, improve skill levels, and create
new jobs related to servicing the machinery and instrumenta-
tion. The Coastal Research and Extension Center, in cooperation
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with industry leaders representing the Gulf South, identified
several major areas of program focus. Together, we developed
a comprehensive set of production issues to be addressed
through the integration of applied mechanization technologies
developed through this project. The overall objective of this
project was to develop novel mechanization and automation
technologies which will enable an increase in worker capacity
and skill level. Worker safety and comfort may also be improved
through the introduction of new mechanization innovations.
Nursery workers’ skill levels, wage rates, safety, and overall
job satisfaction will be increased. With these improvements,
the labor shortage currently facing the nursery industry will
decrease and worker retention will increase. More specifically,
there were five focus areas being addressed through this project:
1) to examine all aspects of nursery production for automation
potential, 2) to develop technology for automation of the green
industry to increase worker capacity, 3) to increase automation
through technology transfer, 4) to increase worker safety and
comfort through the use of automated technologies, and 5) to
determine the socio-economic impact of these technologies on
green industry owners and workers.

Specified Source(s) of Funding: U.S. Dept. of Labor - Employ-
ment Training Administration
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10:00-10:15 am
Alyssum Flower Mutagenesis: Ornamental
Crop Improvement

Jacob D. Washburn*
Birmingham Young Univ, Provo, UT; washjakepf@
yahoo.com

Brad Geary
Brigham Young Univ, Provo, UT; brad_geary @byu.edu

Mason J. Kearns
Brigham Young Univ, Provo, UT; masonkearns@gmail.
com

Mikel R. Stevens
Brigham Young Univ, Provo, UT; mikel_stevens@byu.
edu

Alyssum (Lobularia) is a common ornamental flower used in
urban and commercial landscapes in many parts of the United
States. The white umbuliferous flowers are aesthetically ap-
pealing and produced all season. Unfortunately, the flowers
are small and stems can be long and gangly. Improvements
through increased flower size with a more compact plant growth
are desirable and possible through mutation breeding. In this
study, four triflurilin treatments (0.0086%,0.086%,0.86%, and
1.63%) were applied topically to the meristimatic tissues of 260
young Alyssum cuttings. Plants treated with 0.86% and 1.63%

S87



Tuesday, August 3,2010 Oral Session 17: Undergraduate Student Oral Competition

triflurilin showed greater tissue damage and stunted growth but
did not die, while those treated with 0.0086% and 0.086% had
little tissue damage or stunting. Two weeks following triflurilin
treatments, plants in the 0.086% and 0.86% treatments began to
show new tissue growth. Within another week, new growth on
the 0.086% and 0.86% treatments showed phenotypic signs of
mutation and ploidy doubling that included larger and darker
green leaves. Cuttings of new (suspected polyploid) growth
from 0.86% and 0.086% treatments were taken and re-rooted
one month after original treatment. Two months after treatment
polyploid mutants were identified through flow cytometry and
had twice the amount of DNA when compared to nontreated
plants. Treatment with 0.86% produced the most polyploid
plants. Three months after treatment polyploid flowers were cut
and measured for diameter and pedal width. Nontreated flow-
ers were also measured and the mutant flowers were 0.835 mm
(9.43%) larger than their control equivalents. To reduce stem
length, Alyssum calli were induced and then treated with ethyl
methanesulfonate (EMS). Plantlets from EMS treated calli were
separated and grown in the greenhouse.

Specified Source(s) of Funding: Brigham Young Univ

10:15-10:30 am

Determining the Potential for Penstemon
barbaris and Canna glauca in Horizontal Sub-
surface Flow Wastewater Treatments

Michelle Jordan*
Univ of Maine, Orono, ME; michelle.a.jordan@gmail.
com

Stephanie Burnett
Univ of Maine, Orono, ME; sburnett@maine.edu

Jean MacRae
Department of Civil and Environmental Engineering,
Orono, ME; Jean_MacRae @umit.maine .edu

Constructed wetlands offer communities, companies and
homeowners aesthetically pleasing and effective treatment
possibilities for their wastewater. Plant choices play a large role
in the success of a constructed wetland, offering both physical
presence and toxin stabilization. The Univ of Maine chapter of
Engineers Without Borders is working on designing a horizontal
sub-surface flow wastewater treatment system in Dulce Vivir,
Honduras. The plants chosen needed to be native to Central
America, and tolerant of both wet and dry conditions, high
porosity media, and wastewater exposure. Canna glauca and
Penstemon barbaris were grown in closed systems with effluent
from the Orono, ME, Wastewater Treatment Plant to simulate
the conditions of a constructed wastewater wetland with one
of the following treatments: 0% effluent, 50 % effluent, and
100% effluent. Salinity (measured as electrical conductivity)
increased 61.9% from 0.39 mS-cm to 0.63 mS/cm in 0% to
100% effluent respectively for P. barbaris, and increased 52.9%
from 0.37 t0 0.70 mS-cm™" in 0% to 100% effluent respectively
for C. glauca. Despite the changes in salinity, all of the plants
survived and grew equally well as measured by height, width
and root length. The project demonstrated that C. glauca and P.
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barbaris are good candidates for constructed wetlands through
their survival and performance in the experiment.

10:30-10:45 am

Evaluating Fungal Endophyte Isolation
Techniques in Three Grape Species

J. A. Chambers*
Middle Tennessee State Univ, Murfreesboro, TN; jacSh@
mtsu.edu

Nathan C. Phillips
Middle Tennessee State Univ, Murfreesboro, TN;
nphillip@mtsu.edu

Alexander M. Revetta
Middle Tennessee State Univ, Murfreesboro, TN;
amr4s@mtsu.edu

Endophytes are either fungal or bacterial organisms living within
plant tissues. Most plants which have been evaluated for the
presence of endophytes have been shown to host endophytes.
The characterization and function of bacterial endophytes in
wine grapes and their relation to certain plant pathogens have
been examined. However, research investigating the role of
fungal endophytes in grapes is limited. Our objective was to
evaluate different methods for extracting fungal endophytes
from grape leaf tissue leading to the development of efficient
extraction protocol. We collected fresh leaf samples from three
different grape species; Vitis cinerea, V. aestivalis, and Vitis X
‘Chambourcin’. Leaf tissue from each species was subjected to
three surface sterilization techniques (dips in EtOH followed
by 2.5, 5, and 10 minute dips in NaOCl.) Following surface
sterilization, leaf tissue was exposed to three different antibi-
otics (streptomycin, neomycin, and ampicillin) in the growing
media). There were six replications of each treatment, and the
growing media was a 1% malt extract agar (MEA). The Petri
dishes containing the leaf tissue and growing media were placed
in a 21°C environment and checked weekly for 4 weeks for the
presence of fungal growth. Data were recorded on the presence
or absence of fungal growth, and the levels of contamination.
Data from the experiment were subjected to analysis using
SAS® statistical software. Our findings provide new insight into
techniques useful for fungal endophyte extraction in Vitis spp.

Specified Source(s) of Funding: Middle Tennessee State Univ,
Undergraduate Research Experience and Creative Activity
(URECA) Grant

10:45-11:00 am

A Comparison of Conventional and Granular
Manure Organic Fertilizers

Kaylee Renick*
Univ of Arizona, Yuma, AZ; krenick@cals.arizona.edu

Kurt Nolte
Univ of Arizona, Yuma, AZ; knolte@ag.arizona.edu

During the recent decade, organic farming has gained increas-
ing interest as an environmentally friendly production system
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because of its positive effects on the environment. While many
investigations have focused on the conversion to organic forms
of fertilizer, some studies involving organically derived nutri-
ents have suggested a level of discrepancy between nitrogen
(N) losses (via leaching and volatilization) and the subsequent
availability of N to plants. The general intent of this effort
involves a relative comparison of conventional fertility man-
agement schemes with a heat treated granular manure product
(EarthRenew, Inc.). During the first year (2009), research was
devoted to establishing nutrient and plant development baselines,
based solely on preplant applications of the granular manure
product at planting. Evaluations of overall nutrient persistence
using soil or plant tissue nutrient and crop condition at matu-
rity were used as indicators. Prior to all fertilizer applications,
preplant soil analysis for N and P was determined. With the
exception of nutrient management, experimental crops (Iceberg
lettuce, leaf spinach and broccoli) were grown according to typi-
cal grower production practices with respect to irrigation and
pest management in Yuma,AZ. In general, the granular manure
performed equal to conventional fertility management programs
in spinach, a crop which has a short growth period. However,
in crops which required longer periods of time to mature and
where fresh cut quality is a premium (i.e. lettuce and broccoli),
the level of nutrients derived from the organic product appeared
insufficient to finish the crop when compared to conventional
grower practices. As aresult, additional studies during the 2010
season will include studies involving midseason applications of
the organic product to long duration crops. If organic fertility
shortfalls can be addressed in long duration crops, there seems
to be significant potential for the granular manure product in
the fresh cut organic produce industry. Results of this 2-year
study will be discussed.

Specified Source(s) of Funding: EarthRenew, Inc.
11:00-11:15 am

Morphological Variation in Plants Derived from
In Vitro Culture of ‘Laura Bush’ Petunia

Kathryn Harvey*
Texas A&M Univ, College Station, TX; dan-lineberger@
tamu.edu

Kah-Yat Isaac Wong
Texas A&M Univ, College Station, TX; kyiwong@neo.
tamu.edu

R. Daniel Lineberger
Texas A&M Univ, College Station, TX; dan-lineberger@
tamu.edu

‘Laura Bush’ petunia, Petunia xviolacea ‘Laura Bush,” is a
reseeding annual petunia that is available in a limited range
of flower colors. Because somaclonal variation in a number
of morphological features has been reported previously in
petunia and other members of the Solanaceae, a project was
undertaken to determine whether tissue culture could be used
to isolate flower color variants of ‘Laura Bush’ petunia with
ornamental potential. Explants were excised from leaves of a
single greenhouse-grown plant and cultured on Murashige and
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Skoog medium containing 4.4 yM BA using standard in vitro
culture procedures. Microcuttings were harvested from shoot
proliferating cultures after 8 weeks, rooted under non-sterile
conditions in plastic containers containing moistened Redi-earth,
acclimated and then grown under standard horticultural practice
in the greenhouse. A total of 880 plants were evaluated as they
came into bloom. The rate of somaclonal variation estimated
by visual scoring was 15%. Variants were grouped into several
broad categories including leaf variegation, abnormally large
leaves and flowers, severe stunting, fasciated stems, bilateral
asymmetry of leaves, midvein abnormality, missing corolla
segments, and abnormally small flowers. Large-leafed/large-
flowered plants were the most prominent off-type (13%) with
variegation occurring next most frequently (3%) and the remain-
ing types occurring in less than 1% of the plants observed. Three
types of variegated-leaf periclinal chimera were stabilized and
are being cloned. No variation in flower color was observed.

11:15-11:30 am

Photosynthetic, Antioxidant, and Anticancer
Properties of Soybean under Drought and
Mechanical Wounding

Steven Le*
Xavier Univ of Louisiana, New Orleans, LA; sle2@xula.
edu

Ronald Cherubin
Xavier Univ of Louisiana, New Orleans, LA ; rcherubi@
xula.edu

Stephen Boue
USDA-ARS-SRRC, New Orleans, New Orleans, LA;
steve.boue@ars.usda.gov

Deepak Bhatnagar
USDA-ARS-SRRC, New Orleans, LA; deepak.
bhatnagar@ars.usda.gov

John McLachlan
Tulane Univ, New Orleans, LA; jmclach@tulane.edu

Harish Ratnayaka
Xavier Univ of Louisiana, New Orleans, LA; hratnaya@
xula.edu

Droughtand tissue wounding are common environmental stresses
that limit crop productivity. We hypothesized that drought and
leaf wounding would change photosynthetic variables, and such
changes would be correlated to concentrations of phytoalexin
flavonoids of importance to human health, in soybean. Thus,
a greenhouse study was undertaken to determine the effects of
drought and mechanical wounding on leaf gas exchange, pho-
tosystem II efficiency, total antioxidant capacity and the yields
of anticancer kaempferols and glyceollins in soybean cultivar,
IA2032. Drought and wounding were imposed twice, each time
by withholding water for 3 days, and making 10 holes on the
left leaflet of all leaves of the fourth branch from bottom with a
hole puncher, respectively, during pod filling. Droughted plants
were allowed to recover by watering between treatments for four
days. By the end of second treatment cycles, photosynthesis
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dropped by 98% accompanied by 6% and 90% decreases in
photosystem Il efficiency and stomatal conductance, respectively,
in droughted plants compared with control. Drought decreased
chlorophyll content by 28% with no effect on carotenoid levels
but increased total antioxidant capacity by 88%. In wounded
plants, photosynthesis increased by 25% with 8% and 79% in-
creases in photosystem II efficiency and stomatal conductance,
respectively, compared with control. Wounding had no effect
on chlorophylls, carotenoids and antioxidant capacity. During
recovery,4 days after the second drought and 7 days after second
wounding, photosynthesis was still 44% less in droughted plants
acomponied by 17% and 53% decreases in photosystem II ef-
ficiency and stomatal conductance. Chlorophyll and carotenoid
contents were 45% and 44% less, but total antioxidant capacity
was still41% greater in droughted plants. Wounded plants had the
same photosynthesis, photosystem II efficiency and antioxidant
capacity, but 31% greater stomatal conductance with 24% and
29% less chlorophylls and carotenoids, respectively, compared
with control. Drought stress but not wounding enhanced total
antioxidant capacity in soybean leaves. Preliminary results sug-
gest that concentrations of four leaf kaempferols were reduced by
stress,especially wounding. Drought-elicited antioxidant capac-
ity was not due to chlorophylls, carotenoids or kaempferols in
soy leaves. Changes in photosynthetic variables under stress did
not appear to be correlated with leaf kaempferol levels. Leaves
had no detectable levels of glyceollins while stems, seeds and
roots are currently analyzed.

Specified Source(s) of Funding: USDA-Tulane-Xavier Coop-
erative Agreement

11:30-11:45 am

Syntenic Analysis of Cucurbit Cultivar Complex
using Microsatellite Markers

Frank G. Lutz*
West Virginia State Univ, Institute, WV; papaloots@
hotmail.com

Satish K. Ponniah
West Virginia State Univ, Institute, WV; skumar@
wyvstateu.edu

Padma Nimmakayala
West Virginia State Univ, Institute, WV; padma@
wvstateu.edu

Yan R. Tomason
West Virginia State Univ, Institute, WV; yantomason75@
hotmail.com

Amnon Levi
USDA ARS, Charleston, SC; alevi@ars.usda.gov

Umesh K. Reddy
West Virginia State Univ, Institute, WV; ureddy @
wvstateu.edu

The Cucurbitaceae family is a monophyletic clade because of
its morphological and biochemical distinctness and represents
some of economically important species, particularly those
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with edible and medicinal fruits (Batas and Robinson, 1995;
Whitaker and Bemis, 1976). Cucurbitaceae is known to have
90 genera and 700 species, of which there are several domesti-
cated species. Cucurbit species include a variety of high value
crops that play important role both in local diets and as export
crops in the US. The cultivated watermelon belongs to Citrul-
lus lanatus var. lanatus, which is considered as a descendent of
the species C. colocynthis (Navot and Zamir, 1987; Levi et al.
2000). Melons (Cucumis melo L.) are a diverse group. Summer
squashis Cucurbita pepo,but winter squash may be C.pepo (e.g.
‘Acorn’) or C.moschata (‘Butternut’). Microsatellites or single
sequence repeats (SSRs) are short repetitive nucleotide motifs
found throughout the genome of all eukaryotes. Microsatellite
markers are co-dominant, multi-allelic and high polymorphic.
Current research is focused to identify heterologous fruit related
microsatellites that can be used to identify common fruit traits
at molecular level across the Cucurbitaceae family. DNA was
extracted from leaf tissues using the method described in the
QIAGEN DNeasy Plant Mini Kit. Fruit specific microsatellite
sequences were obtained from the web site of International
Cucurbit Genomics Initiative (http://www.icugi.org). Primers
were designed using the software PRIMER 3.0 (http://frodo.
wi.mit.edu). PCR conditions for SSRs were used as per Reddy
et al., (2001) and gel electrophoresis was carried out using
SFR high-resolution agarose (www.amresco-inc.com). Genetic
similarities based on Jaccard’s coefficients (Jaccard 1908) were
calculated using the SIMQUAL program of the Numerical Tax-
onomy Multivariate Analysis System (NTSYS-pc) Version 2.0
software package (Rohlf 1997). The resulting genetic diversity
indices were used to generate a tree using the Neighbor Joining
method (Saitou and Nei 1987). Principal component analysis
(PCA) based on the genetic similarity matrices were performed
using DCENTER and EIGEN algorithms of the NTSYS-pc
software package. We identified 176 fruit related EST specific
SSRs developed from melon to amplify 750 different alleles
across the 12 taxa that belong to the sub-family Cucurbitae
(squash and pumpkin) and the subfamily Benincaseae (water-
melon, melon, bottler gourd and bitter gourd). A phylogenetic
tree and PCA clearly resolved various taxa according to their
classical taxonomic relationshipsThe microsatellite markers
that are characterized as heterologous can be of immense use
for cucurbit breeding community for use in marker assisted
selections and the other genetic/syntenic studies.

Specified Source(s) of Funding: USDA-CSREES
11:45-12:00 pm

Effect of Packaging Design and Materials on the
Aroma Profile of ‘Chester’ Blackberries under
Retail Conditions

Joe Smolarski*

MSU School of Packaging, East Lansing, MI;
smolarsk@msu.edu

MinJung Joo
MSU School of Packaging, East Lansing, MI; joominl @
msu.edu
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Eva Almenar
MSU School of Packaging, East Lansing, MI;
ealmenar@msu.edu

Aroma, a complex chemical pattern where compounds such as
alcohols, esters, aldehydes, ketones, acids and others are in-
volved,plays akey role in the appeal of fresh produces. Extrinsic
factors such as packaging can significantly affect this quality
parameter. In this study, the effects of four different packag-
ing systems on the evolution of the aroma profile of ‘Chester’
blackberries during storage at low temperature are compared.
‘Chester’ blackberries were packaged in packages differing
in design: open and enclosed, and in material: bio-based and
petroleum-based, and then were stored at 3 °C for 3 weeks. The
main aroma volatile compounds of ‘Chester’ blackberries were
identified by gas chromatography-mass spectrometry (GC-MS)
and solid-phase microextraction (SPME) fiber as ethanol, ethyl
acetate,hexanal, trans-2-hexenal, 2-heptanone, ethyl hepanoate,
2-ethyl-1-hexanol, D-limonene, 1-hexanol, and nonanal. The
quantitative analyses of these compounds during storage were
performed by gas chromatography equipped with a flame ioniza-
tion detector (GC-FID) and SPME fiber. In addition, oxygen and
carbon dioxide permeabilities of the packages were measured
using an 8100 Oxygen analyzer, and a Permatran™ C 4/41
analyzer in order to determine the permselectivity of the differ-
ent materials. The levels of most aroma compounds decreased
during storage, with the most pronounced decreases observed
for ethanol, hexanal, trans-2-hexenal, 1-hexanol, 2-heptanone,
and ethyl hepanoate. This trend was not observed for ethanol
and 2-heptanone in the open design package. In addition, this
package consistently showed higher quantities of each volatile,
which can be attributed to a higher moisture loss of the berries
in the open system and therefore a higher concentration of the
aroma compounds. Comparing fruit from packages of the same
material but different design, revealed significant differences
in volatile concentrations during the first week of storage, after
which these differences became insignificant. Fruit from pack-
ages of different material but same design showed similar trends
in volatile compound levels. This can be attributed to the same
permselectivity calculated for the bio-based and petroleum-
based material. No effect of design or material was observed
on D-limonene, 2-ethyl-1-hexanol, and nonanal

Specified Source(s) of Funding: Private
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10:15-10:30 am

Organic Amendments and Sulfur in
Combination Reduce Soil pH
Maren J. Mochizuki*

Univ of California Cooperative Extension, Ventura, CA;
mmochizuki@ucdavis.edu
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A. James Downer
Univ of California Cooperative Extension, Ventura, CA;
ajdowner@ucdavis.edu

Ben Faber
Univ of California Cooperative Extension, Ventura, CA;
bafaber@ucdavis.edu

Crop plants such as blueberry and landscape species such as
rhododendron prefer relatively low soil pH; they often fail to
thrive in alkaline soils found in California. Sulfur,added toreduce
soil pH, is slow to mineralize and dependent on soil microbial
processes. A single application of sulfur (5600 kg/ha) resulted
in a 5-fold increase in extractable sulfate after 2 weeks; sulfate
content roughly doubled at each subsequent sampling during the
first year and was 760 ppm after 2 years. Tall fescue (Festuca
arundinaceae) was seeded 4 months after sulfur was applied.
Sulfate content in plots with fescue was 61% lower than in plots
without fescue after 1 year and 85% lower after 2 years, indicat-
ing significant uptake by the grass cover. Both sulfur and fescue
increased organic matter content by 0.1% during 2.5 years. pH
was reduced from 7.8 to 7.0 and 6.3 after 1 and 2 years, respec-
tively, in plots with sulfur. pH was reduced to 6.7 by application
of commercial coffee grounds (25% by volume in 1-m? plots)
after 1 month; after 2.5 years, pH was 7.2, the lowest of any
organic amendment. Application of culled lemon fruit ground
in a wood chipper caused an immediate soil pH reduction to
below pH 5; pH ranging from 6.6 to 7.5 persisted for 2 months
after application. Peat moss and Pinus canariensis (canary island
pine) needles reduced pH to 6.7 and 7 4, respectively, for about
2 weeks, while Quercus agrifolia (coast live oak) leaves and
municipal yardwaste had no effect. The combination of sulfur
with each amendment, however, resulted in a synergistic pH
reduction measureable after 1 year. pH for coffee, lemon, oak,
pine and yardwaste treatments ranged from 5.2 to 5.5 with sulfur
compared to 7.5 to 7.8 without sulfur. Peat moss had the larg-
est range in soil pH after 2 years: pH 5.1 with sulfur compared
to 7.6 without. Organic matter content in coffee plots ranged
from 4.5% at the start to 2.4% after 2 years, the highest of any
amendment. Organic matter content after application of peat and
culled lemons averaged 2.9% and 2.5%, respectively, compared
to 1.5% for unamended soil. Although increased organic mat-
ter content and reduction in soil pH was measured using sulfur
and some organic amendments alone, coffee, peat, and culled
lemons in combination with sulfur achieved the greatest and
most sustained pH reduction.

10:30-10:45 am

Effect of Leaf Removal and Tie-up on Large,
Mature Date Palms Transplanted in Extremely
Hot Conditions

Donald Hodel*

Univ of California, Los Angeles, CA; drhodel@ucdavis.
edu

A. James Downer
Univ of Calif Coop Extn, Ojai, CA; ajdowner@ucdavis.
edu
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Dennis Pittenger
Cooperative Extension, Riverside, CA; dennis.
pittenger@ucr.edu

Palms are increasingly important components of subtropical
and warm temperate landscapes in Florida, the Gulf Coast, and
the southwestern U.S. Because of their unique root and trunk
morphology, large specimen palms can be transplanted with a
relatively small root ball, creating an instant, mature landscape.
Common and standard industry practices when transplanting
palms is to reduce leaf area by removing some leaves and tem-
porarily to tie up the remaining leaves. Recent work, though,
has shown that in most cases these practices are unnecessary.
However,some industry workers still contended that leaf removal
and tie up were necessary when transplanting palms in extremely
hot conditions (> 35 °C). To investigate this contention, we
evaluated the response of date palms (Phoenix dactylifera L.
‘Halawy’) to leaf removal and tie up when transplanted in the
heat of mid summer. Preliminary results show that six months
after transplanting in temperatures of 46 °C there was a strong
trend for leaf removal and tie up to improve survival. Thus, these
practices may have merit when transplanting some species of
palms in extremely hot conditions.

10:45-11:00 am

Effect of Sand Backfill on Transplanted Palms

Donald Hodel*
Univ of California, Los Angeles, CA; drhodel @ucdavis.
edu

A.James Downer
Univ of California Cooperative Extension, Ojai, CA;
ajdowner@ucdavis.edu

Dennis Pittenger
Cooperative Extension, Riverside, CA; dennis.
pittenger@ucr.edu

Palms are increasingly important components of subtropical
and warm temperate landscapes in Florida, the Gulf Coast, and
the southwestern U. S. Because of their unique root and trunk
morphology, large specimen palms can be transplanted with a
relatively small root ball, creating an instant, mature landscape.
A common and standard industry practice, especially in the
southwestern U. S., is to use builder’s or washed plaster sand
as the sole backfill medium when transplanting palms although
there is noresearch-based information or recommendations sup-
porting this practice. We evaluated the responses of three species
of transplanted landscape palms, king palm (Archontophoenix
cunninghamiana, queen palm (Syagrus romanzoffiana), and
windmill palm (Trachycarpus fortunei),to sand or native site soil
used as the backfill medium. Twelve months after transplanting
there was a strong trend for the sand backfill to enhance color,
reduce wilt, and increase leaf production with king and wind-
mill palms. All king and windmill palms with the sand backfill
survived while 80% of the king and 20% of the windmill palms
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with the soil backfill died. Queen palms were unaffected by the
backfill medium. Thus, sand backfill may improve transplant
success with some species of palms.

11:00-11:15 am

Effect of Exogenous Fructose on Creeping
Bentgrass Heat Tolerance

WB. Long*
Mississippi State Univ, Mississippi State, MS; wbl21 @
msstate.edu

G.C. Munshaw
Mississippi State Univ, Mississippi State, MS;
gmunshaw @pss.msstate.edu

B .R. Stewart
Mississippi State Univ, Mississippi State, MS; brs40@
msstate.edu

J.H. Massey
Mississippi State Univ, Mississippi State, MS; jmassey @
pss.msstate.edu

R.W. Lemus
Mississippi State Univ, Mississippi State, MS; rlemus@
pss.msstate.edu

Golf course putting greens are some of the most intensively
managed areas of turf and are subjected to high stress through
play and management practices. Creeping bentgrass (Agrostis
stolonifera) is a popular choice amongst golf courses due to its
high putting quality. However, in warmer climates, detrimental
heat stress occurs, resulting in lowered photosynthetic efficiency
and inadequate sugar production. An exogenous application of
sugar in the form of fructose could potentially compensate for the
lack of sugar being produced during heat stress. The objectives
of this research were to determine if exogenous applications of
fructose: 1) were taken up by the plant and, 2) produce measured
physiological responses during heat stressed times. Field studies
were conducted testing 2 types of fructose sources, a high fructose
corn syrup and a pure fructose, ranging from 0.5%—-8.0% mass/
volume of sugar to water with a combination of surfactant. Field
data collected included visual ratings, normalized difference
vegetative index (NDVI) readings, and root measurement. Field
results showed some phytotoxicity with high rates of fructose,
while lower rates showed no visible damage compared to an
untreated control. Low rates of surfactant resulted in very little
phytotoxicity, while high surfactant rates showed damage, even
atlow fructose levels. Fructose had no positive effect on rooting,
visual ratings, or NDVI readings. A surfactant study was then
designed to measure the effect of various surfactants on fructose
uptake. This study revealed that as hydrophilic to lipophilic
balance increased, uptake of fructose increased. Surfactant
concentrations were beneficial at 0.1 and 0.25% v/v, but higher
rates reduced fructose uptake. Studies examining the uptake of
radiolabeled fructose will also be discussed.
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11:15-11:30 am

Moisture Content of Extensive Green Roof
Growing Media and Growth Response of 15
Plant Species during Dry Down

Jennifer M. Bousselot*
Colorado State Univ, Fort Collins, CO; jmbouss@rams.
colostate.edu

James E. Klett
Colorado State Univ, Fort Collins, CO; jim klett@
colostate.edu

Ronda Koski
Colorado State Univ, Fort Collins, CO; ronda.koski@
colostate.edu

Success of an extensive green roof is primarily dependent on
plant species ability to survive the low moisture content of the
growing media. Due to the well-drained nature of the growing
media, plants adaptable to dry, porous soils are primarily used in
extensive green roof applications. Although Sedum species have
dominated the plant palette for extensive green roofs, there is
growing interest in expanding the plant list for extensive green
roof systems. In order to effectively select suitable plants, species
need to be evaluated in terms of their response to gradual and
prolonged dry down of the growing media. A study to determine
the relative rates of dry down for 15 species was conducted in
greenhouse and outdoor trials. During dry downs that extended
over 5 months, succulent and herbaceous species dried down at
different rates. Although, not all succulent or herbaceous plants
had consistent moisture contents during the initial 18 days of dry
down. Despite differences in dry down, the succulent species, as
a group, maintained viable foliage for over 5 times longer than
the herbaceous species. The revival rates of the succulent species
were nearly double those of the herbaceous species. Therefore,
not only are succulent species more likely to be longer-lived
during periods of drought, but these species are more likely to
resume growth soon after water is made available. Based on
these results, irrigation frequency is recommended for succulent
species at a maximum of 28-day intervals and herbaceous spe-
cies at a maximum of 14 day intervals.

11:30-11:45 am

Two Methods of Quantifying Plant Cover for
Evaluating Species for Extensive Green Roof
Culture

Jennifer M. Bousselot*

Colorado State Univ, Fort Collins, CO; jmbouss @rams.
colostate.edu

James E. Klett
Colorado State Univ, Fort Collins, CO; jim klett@
colostate.edu

Ronda Koski
Colorado State Univ, Fort Collins, CO; ronda.koski@
colostate.edu
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This research examined plant area covered for six plant species on
anexisting modular extensive green roof in semi-arid Colorado.
Species evaluated were Antennaria parvifolia Nutt., Bouteloua
gracilis (Kunth) Lag., Delosperma cooperi (Hook. f.) L. Bol.,
Eriogonum umbellatum Torr. aureum ‘Psdowns’, Opuntia fra-
gilis Nutt. and Sedum lanceolatum Torr. Most reported methods
for measuring plant area covered (plant cover) are subjective
and not based on quantitative measurements. This study com-
pared digital image analysis data (DIA) to manually collected
converted two-dimensional data (C2D) for plants grown on an
extensive green roof. For each plant in the study, digital images
and manual two-dimensional measurements were taken on four
dates (at 6-week intervals) in 2008 and on four dates (at 6-week
intervals) in 2009. Using SigmaScan Pro 5.0 image analysis
software, DIA was performed on these images. Additionally,
comparisons between DIA data and final biomass, and C2D
and final biomass, were performed. Plant cover increased for
all six species during the 2008 growing season. However, E.
umbellatum aureum ‘Psdowns’ had a low overwintering rate
(12.5%) and was removed from analysis in 2009. In the spring
of 2009, four of the five remaining species exhibited decreased
plant cover due to winter dieback; the one exception was O.
fragilis. In terms of plant cover, both quantification methods
(C2D and DIA) revealved that B. gracilis and D. cooperi out
performed A. parvifolia, O. fragilis, and S. lanceolatum. Thus,
five of the six species evaluated in this study are appropriate
for use in extensive green roof applications. High levels of
correlation were found between the DIA and C2D data sets (r
=0.77) averaged over the five species on all eight data collec-
tion dates. The groundcover species (A. parvifolia, D. cooperi,
and S. lanceolatum) had a higher correlation on average (r =
0.83) than the upright (B. gracilis,r =0.70) and decumbent (O.
fragilis,r = 0.65) species. Additionally, DIA and final biomass
correlations showed parallel trends with groundcovers averaging
r =0.83, upright r = 0.64 and decumbent r = 0.41. Therefore,
using DIA to evaluate plant cover and biomass accumulation
is especially appropriate for groundcover species.

Specified Source(s) of Funding: Environmental Protection
Agency (EPA)

11:45-12:00 pm
Mapping Land Cover in Urban Residential
Landscapes using Fine Resolution Imagery and
Object-oriented Classification

Salman D. Al-Kofahi*

New Mexico State Univ, Las Cruces, NM; slssls76 @
yahoo.com

Caiti Steele
USDA-ARS, Las Cruces, NM; caiti@nmsu.edu

Dawn VanLeeuwen
New Mexico State Univ, Las Cruces, NM; vanleeuw @
nmsu.edu

Rolston St Hilaire
New Mexico State Univ, Las Cruces, NM; rsthilai@
nmsu.edu
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A knowledge of different types of land cover in urban residen-
tial landscapes is important for building social and economic
city-wide policies including landscape ordinances and water
conservation programs. Urban landscapes are typically hetero-
geneous, so classification of land cover in these areas requires
fine resolution imagery in order to capture the level of detail
required for effective decision-making. The main objective of
our research was to characterize land cover proportions by zip
code in Albuquerque, New Mexico. To achieve this objective,
we classified a random selection of residential land parcels
using object-oriented classification and fine spatial resolution
photographic imagery. Vector data representing land parcels
within the city limits of Albuquerque, zip codes, and land-use
were used to create an integrated Geographic Information Sys-
tem (GIS) database. The database was stratified based on 16
zip codes, then 30 parcels were randomly selected from each
zip code. Orthorectified, true color aerial photographs acquired
in 2008 with 0.15 m (0.5 ft) resolution were used to identify
irrigated areas (trees, shrubs and grass), swimming pools and
non-irrigated areas using the object-oriented classification
module embedded in ENVIEX 4.7.1software. Imagery was first
segmented to produce meaningful image objects. These objects
were then classified using a nearest neighbor algorithm. The
variables used in this classification were: spatial, textural and
spectral attributes. Then, we assessed classification accuracy
and calculated landscape feature areas. Accuracy assessment
was calculated using confusion matrices. Results showed that
user’s and producer’s accuracy for different classes in the six
zip codes ranged from 73% to 100%. Overall classification ac-
curacy ranged from 80% to 90% . Most zip codes had a common
landscape with 75% trees and 25% shrubs and turf. One zip
code had 50% trees, 40% grass and 10% shrubs. About half of
the parcels in three zip codes (87104, 87106, and 87110) had
40% of the parcel irrigated, while 80% of parcels in the other
zip codes had irrigated areas of about 20%. Knowledge of these
land cover proportions will provide useful guidance for water
conservation and residential landscapes policies.

Specified Source(s) of Funding: NOAA

Tuesday, August 3, 2010 Springs A & B
Oral Session 19: Crop Physiology:
Floriculture

10:45-11:00 am

Quantification of Carbon Assimilation by
Indoor Plants in Simulated and In Situ
Environments

Svoboda (Bodie) Pennisi*

Univ of Georgia, Griffin Campus, Griffin, GA;
bpennisi@uga.edu

Marc van lersel
Univ of Georgia, Athens, GA; mvanier@uga.edu
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Carbon dioxide assimilation rates and total carbon fixed in plant
tissue were assessed in a variety of species commonly grown in
interior environments. Quantitative data was obtained under 1)
controlled conditions simulating a typical range of irradiance
levels encountered indoors (10, 20, or 30 pmol-ms'); and 2)
in situ conditions in interiorscapes. Under the former, plants
were grown for 10 weeks and their photosynthetic rates were
assessed before and after this period. Species varied in their
daily carbon gain (net amount of carbon fixed by each plant
in a 24-hour period) and their carbon use efficiency (fraction
of carbon fixed in gross photosynthesis and incorporated into
biomass), with Spathiphyllum and Aglaonema,exhibiting higher
values compared to Scindapsus, Philodendron, Sanseveria,
Ctenanthe, or Ficus benjamina. Carbon content was lower in
herbaceous species (e.g. Scindapsus aureus, 38% of dry mass)
compared to woody ones (e.g. Ficus benjamina, 43%). A posi-
tive relationship between duration and irradiance level of the
acclimatization period was found for all species, which in turn
impacted photosynthetic rates in subsequent interior environ-
ment. A positive relationship between plant age and amount
of carbon fixed was also found. All species exhibited positive
carbon gain under simulated irradiance levels, although some
species (e.g., Spathiphyllum,had significantly higher values (up
to 3.5 g of carbon dioxide per week). In situ, plants exhibited
varying photosynthetic rates and carbon gains, largely depend-
ent on irradiance level. Predictably, a positive correlation was
found between irradiance level and amount of carbon incorpo-
rated into biomass. In general, a large plant and/or species with
higher amount of woody tissue in their above- or belowground
organs (e.g., 14-ft arboreal plant), removed more carbon over
time, compared to a small and/or herbaceous species. This study
is the first to provide quantitative data of carbon assimilation
under interiorscape environments. Data from this as well as
past research support the view that under typical interiorscape
irradiance levels, carbon assimilation in plant tissue represents
a carbon gain. Interiorscape plants have been documented to
remove volatile organic compounds (VOCs) and this aspect
has been used by the industry to promote the health benefits of
indoor plants. Carbon dioxide assimilation provides corollary
information to the VOC removal and a more complete assess-
ment of plants’ benefits to the indoor environment. While the
impact of ambient CO, removal may be modest, it represents
a positive benefit that has the potential to further enhance the
purchase and use of indoor plants.

Specified Source(s) of Funding: National Foliage Foundation
11:00-11:15 am

Determining Optimum EC Levels and Elements
for Extended Vase Life of Cut Rosa ‘Freedom’,
‘Charlotte’, and ‘Classy’

Erin M. Regan

North Carolina State Univ, Raleigh, NC; erin.matilda.
regan@gmail.com

John M. Dole*
North Carolina State Univ, Raleigh, NC; john_dole@
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Cut Rosa L. ‘Freedom’, ‘Charlotte’, and ‘Classy’ stems were
subjected to solutions of various EC levels created by adding
NaCl,Na,SO,,or CaCl, toeither distilled water or distilled water
plus a commercial floral preservative. When ‘Freedom’ stems
were subjected to 0,0.25,0.50,0.75,1.0,2.0,2.5,3.0,3.5, or
4.0 dS'm™" from NaCl added to distilled water, the longest vase
life occurred with 0.5 dS'm™'. The addition of floral preserva-
tives to the vase solution not only extended the vase life, but
also overcame negative effects of high EC, with maximum vase
life occurring at 1.0 dS-m™". Furthermore, stems in preservative
experienced significantly less bent neck and opened more fully
than those in water. Stems placed in water with a preservative
also experience more bluing, brown petals, rot, and loss of
pigment, which was probably due to increased vase life. As
with NaCl, Na,SO,, and CaCl, produced a similarly long vase
life at 1.0 dS'm™" and increasing EC decreased vase life. As EC
increased, regardless of salt type, water uptake increased up to
a maximum of 1.0 dS'm™, then decreased. Maximum vase life
occurred at 1.0 dS-m™ for cut ‘Charlotte’ stems,but at0.5 dS-m™
for ‘Classy’. When cut ‘Freedom’ stems were subjected to dis-
tilled water solutions containing 0.1, 1, 10 or 100 mg-L.-' B, Cu,
Fe,K, Mg, Mn, or Zn, none of the solutions increased vase life
and only 10 or 100 mg-L' B and 100 mg-L~' Cu reduced vase
life. The addition of NaCl to reach 0.75 dS-m™! for all solutions
increased vase life. In solutions where both initial pH and EC
varied, initial pH accounted for 30% to 54% of variation in vase
life (average 44%) and initial EC accounted for 18% to 48% of
variation (average 36%).

Specified Source(s) of Funding: Dole Foods
11:15-11:30 am

Effects of Sodium Chloride on Growth and
Morphology of Two Petunia Cultivars

Gonzalo H. Villarino Pizarro*
Cornell Univ, Ithaca, NY; ghv8@cornell.edu

Neil Mattson
Cornell Univ, Ithaca, NY; nsm47 @cornell .edu

Saline irrigation water may arise from seawater incursion of
aquifers, use of reclaimed municipal water, or in greenhouse/
nursery water capture and reuse systems. Many floriculture
species are sensitive to salt accumulation in the root zone,
showing severe symptoms when exposed to high soluble salts
such as leaf marginal necrosis and ultimately reduced plant
growth. However, the quantitative effects of increasing NaCl
stress on growth and morphology have not been reported for
most floriculture species. The objective of this project was to
determine the effect of NaCl salinity on growth and morphology
of Petunia xhybrida [Vilm]. ‘Bravo White’ (BW) and ‘Mitchell
Diploid’ (MD). Plants were grown hydroponically, so that a
stable root-zone salt treatment could be maintained through
frequent replenishment of the nutrient solution. Six week old
seedlings were established in 4 L hydroponic containers with
a modified Hoagland’s solution for 2 weeks prior to receiving
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NaCl treatments. Plants were exposed to 0, 20, 40, 60 and 80
mM NaCl amended to the nutrient solution for the 4 week treat-
ment period resulting in average electrical conductivity of 1.64,
4.69,6.37,8.07,and 9.45 dS/m, respectively. Nutrient solution
in each bucket was replaced weekly. Both cultivars responded
similarly to salt treatment, as ANOVA found no cultivar by
salt treatment interaction for any of the measured parameters.
Leaf Chlorophyll index (SPAD units) of BW, was reduced from
33 to 26 as NaCl increased from 0 to 80 mM, whereas in MD
chlorophyll index was reduced from 41 to 33 SPAD units. Leaf
surface area (LSA) was reduced from 7555 to 2744 cm? in BW,
and from 7385 to 1826 cm? as NaCl concentration increased.
Fresh matter of both cultivars was reduced from 63—67% and dry
matter was reduced by 62—-65% as NaCl concentration increased
from O to 80mM. In general, morphological parameters (height
and width) were less affected by salt than growth parameters
(LSA, FW/DW). For example, plant width and height of BW
was reduced by 34% and 22% respectively as NaCl increased
to 80 mM. For both cultivars a significant difference in growth/
morphological parameters was not observed as NaCl increased
from 0 to 20 mM. However, quantitative models suggest a
moderate reduction in growth at 20 mM NaCl. BW and MD can
be grown hydroponically with slightly saline solution (20 mM
NaCl) to produce visually acceptable plants. More research is
needed to determine salt effects in peat-based substrates typical
of greenhouse production.

Specified Source(s) of Funding: USDA Hatch, Post-Schenkel
Endowment

11:30-11:45 am

Long-term Low-concentration Ethylene
Exposure Affects Growth, Flowering and
Development of 28 Ornamental Taxa

W. Roland Leatherwood*
Cornell Univ, Ithaca, NY; rolandleatherwood @gmail.
com

Neil S. Mattson
Cornell Univ, Ithaca, NY; nsm47@cornell.edu

Five plants each of 28 ornamental taxa were grown in equivalent
greenhouse environments for 2 weeks after transplanting. Eth-
ylene was released daily for 6 more weeks in each house from
4 pm to 9 aM to achieve the treatment concentration of 0, 0.01,
or 0.05 pL-L™" ethylene. Growth and development responses
were measured by number of abscised organs, flower counts,
plant height, diameter, fresh and dry weight. Increased growth
of Ocimum basilicum L., Solenostemon scutellarioides (L.)
Codd, and Dahlia Cav. was positively correlated with ethylene
concentration. Cuphea hyssopifoliaKunth, Lobelia erinusL.,and
Osteospermum ecklonis (DC.) Norl. grew larger at 0.01 pL-L"!
ethylene than at either 0, or 0.05 puL-L™" ethylene. Increased
growth was negatively correlated to ethylene concentration
for Gerbera jamesonii Bolus ex Hook. f., Capsicum annuum
L., Solanum lycopersicum L., and Petunia integrifolia (Hook.)
Schinz & Thell. While ethylene inhibited lateral branch growth
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of Fuchsia hybrida hort. ex Siebold & Voss, Calibrachoa Llave
& Lex. and Portulaca oleracea L., it promoted the same for
Ocimum basilicum, Lobelia erinus and Cuphea hyssopifolia.
Flowering was variably inhibited by any ethylene amount for
most taxa though some partially recovered from the effect over
time. Where flowering did occur in ethylene’s presence, flower
size wasreduced and flower senescence was more rapid compared
to control. Interestingly,0.01 uL-L" ethylene inhibited flowering
of Antirrhinum majus L.yet0.05 uL-L-' did not. Clearly,a given
ethylene concentration can be a growth inhibitor for some species
while for others it encourages growth. Additionally, ethylene
may encourage a specific response at one concentration while
suppressing that same response at another concentration. These
results lend support to the hypothesis that ethylene response,
whether growth promotion or inhibition, is incorporated into a
single concentration dependent biphasic response model.

Specified Source(s) of Funding: Gloeckner Foundation
11:45-12:00 pm

An Updated Production Protocol for Growing
Containerized Ranunculus asiaticus from Its
Dried Tuberous Roots

Christopher Cerveny*
Cornell Univ, Ithaca, NY; cbc35@cornell .edu

William B. Miller
Cornell Univ, Ithaca, NY; wbm8@cornell.edu

Ranunculus asiaticus is an ornamental geophyte produced com-
mercially as a cut flower and flowering potted plant, with strong
potential for use in landscape designs. Yet production has become
limited due to anumber of concerns when producing these plants
from their dried tuberous roots. Unfortunately, information on
containerized production of R. asiaticus is often limited and
lacks consistency. Our research has investigated several factors
affecting successful regrowth and plant quality of R. asiaticus
dried “tubers,” including hydration and fungicide application
techniques, and has focused on formulating a unified production
protocol for the tubers following storage.

Specified Source(s) of Funding: Fred C. Gloeckner and Post
Schenkel Foundations. Also California Flowerbulb Co.

Tuesday, August 3, 2010 Springs A & B
Oral Session 20: Ornamentals/
Landscape & Turf

2:00-2:15 pm

Influence of Soil Texture, Precipitation Intensity,
and Soil Moisture on Stormwater Runoff and
Leachate

Brian Pearson*
Univ of Florida, Apopka, FL; bpearson@ufl.edu
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Richard C. Beeson
Univ of Florida, Apopka, FL; rcbeeson@ufl.edu

Soil texture, soil moisture, and precipitation intensity have the
potential to influence stormwater runoff and leachate. Toexamine
these relationships, eighteen lysimeters were constructed which
contain six replications each of three sandy soil compositions
representative of those found in newly constructed residential com-
munities in central Florida. Three precipitation intensities, ranging
from 6.2 to 18.7 mm in 15 min, were chosen to simulate local
historical weather data. The relationships between precipitation
rates, soil moisture, and soil texture as they influenced partition-
ing between stormwater runoff and leachate will be discussed.

2:15-2:30 pm
Estimating Water Needs of Urban Landscapes

Dennis R. Pittenger*
Univ of California, Riverside, CA; dennis.pittenger@ucr.
edu

David A. Shaw
Univ of California, San Marcos, CA; dshaw@ucdavis.
edu

Many water agencies and jurisdictions in urban areas of the
western U.S. are using climate-based reference evapotranspira-
tion (ETo) data to determine landscape water budgets and water
prices. Nationally, the WaterSense program sponsored by the
U.S. Environmental Protection Agency promotes ETo-based
landscape water budgets as a means for certifying new homes
as water efficient. Consequently, landscape architects,landscape
management professionals, and the tools they use, such as
software and smart irrigation control devices, are incorporat-
ing this approach to derive irrigation schedules. Formulae and
algorithms used to produce these ETo-based water budgets and
irrigation schedules require multiplying local ETo estimates
by an adjustment factor, known as a crop coefficient (Kc) or a
plant factor (PF), that accounts for each particular plant’s water
need as a function of local climate. These numbers are usually
expressed as a decimal less than 1.0 or a percentage less than
100%.However,reliable research-based data on landscape plant
water needs in terms of Kc or PF values is extremely limited.
Few information sources offer any form of quantitative esti-
mates of landscape plants’ water requirements. Most of those
that do, including the widely-referenced publication, “Water
Use Classification of Landscape Species” (WUCOLS), are not
based on scientific data. Using the PF or Kc values available
from these sources gives users a false sense of precision in the
water budgets and schedules they calculate or that their smart
controller develops. Fortunately, there have been some scientific
field studies completed over the past several years that provide
ETo-based water need estimates or ranges for selected groups
of landscape plants and afford effective means to evaluate the
reliability of WUCOLS and similar information sources. The
newer field research data on landscape plant water needs, how it
relates to WUCOLS values, and how it can be used to calculate
accurate and meaningful irrigation budgets and schedules will
be presented.
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2:30-2:45 pm

A Comprehensive Research Method to
Investigate the Environmental Issues of Urban
Landscapes— Water Use and Nitrogen Leaching
of Urban Landscapes on Community Water
Quantity and Quality

Hongyan Sun*
Utah State Univ, Logan, UT; hongyan.sun@aggiemail.
usu.edu

Kelly Kopp
Utah State Univ, Logan, UT; kelly kopp@usu.edu

Michael Dietz
Utah State Univ, Logan, UT; michael.dietz@usu.edu

Scott Jones
Utah State Univ, Logan, UT; scott.jones@usu.edu

Jun Fan
Institute of Soil and Water Conservation, Chinese
Academy of Sciences and the Ministry of Water
Resources, Yangling; fanjun@ms.iswc.ac.cn

Water supply has been a challenge in the arid and semi-arid
Intermountain West region. Landscape irrigation represents a
major portion of potable water use in the region; therefore water
conservation inlandscapes has received much attention in recent
years. The effect of landscape irrigation on groundwater sup-
plies in this region has not been studied. Additionally, nitrogen
leaching from turf areas to groundwater has been investigated
in other locations in the United States, but few research efforts
have focused on the Intermountain West region. In this project,
a field drainage lysimeter experiment was conducted to com-
pare the water requirements of different types of landscapes:
traditional (high water use), intermediate (moderate water
use), and native/adapted plant species of the Intermountain
West (low water use). Soil moisture data were collected hourly
and the quantity and quality of leacheate from the lysimeters
was monitored. Water consumption of each landscape type
was obtained using a water balance equation. The Hydrus-1D
model was applied to simulate water and nitrogen transport in
turf, and to predict bottom water flux and N-leaching under the
scenario of over watering and over fertilization in turf areas. A
greenhouse column lysimeter experiment will also be conducted
to confirm the simulation result of over watering and fertilizing
conditions. Monitoring data from the field and greenhouse stud-
ies will be used in conjunction with model results to determine
the effect of water use in landscapes on groundwater quantity
and the potential effect of ground water being contaminated by
leachate from urban landscapes.

2:45-3:00 pm
Salinity Tolerance of Sequoia sempervirens

Corey Barnes
Quarryhill Botanical Garden, Glen Ellen, CA; cbarnes@
quarryhillbg.org
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Lorence R. Oki*
Univ of California, Davis, CA; Iroki@ucdavis.edu

Toreserve potable water for appropriate beneficial uses, reclaimed
water is provided for irrigation of parks, golf courses, and other
public landscapes within the Santa Clara Valley Water District
in California. Unfortunately, the use of this water to irrigate
landscapes appears to have led to the decline or death of coast
redwoods within those sites. Since the reclaimed water used to
irrigate these landscapes was found to be particularly high in
sodium and chloride, an experiment was designed and imple-
mented to determine the tolerance of this species to Na" and CI".
S. sempervirens ‘ Aptos Blue’ is widely used in landscapes and is
known to be sensitive to salinity in irrigation water. Selecting a
cultivar may also reduce variability in the data collected. Trees
were grown in containers in a greenhouse and irrigated with a
nutrient solution having an electrical conductivity (EC) of 0.5
dS/m. This solution also served as the control treatment. Four
salt types: NaCl, Na SO,, CaCl,, and an equimolar combination
of NaCl and CaCl,, were added to the 0.5 dS/m nutrient solu-
tion at concentrations yielding total ECs of 1.0, 3.0, 4.5, and
6.0 dS/m, to create 16 salinity treatments. Irrigation occurred
once daily with excessive volumes of treatment solution so as
to reduce effects of water deficit stress and salt accumulation.
The experiment was carried out over a period of 16 months.
Trunk diameter was measured every 2 weeks. At 1.0 dS/m,
there were no differences in trunk diameter. However, increas-
ing treatment concentration above 1.0 dS/m, despite salt type,
caused an increasing reduction in trunk diameter change. Plots of
meq (Na + Ca)/L versus trunk diameter yielded the same linear
regression results despite salt type. Tree height and width were
also measured, but results from these data were less clear due
to high variability. Tissue samples of the distal and proximal
portions of leaves were also taken at about 4-month intervals
and analyzed for Na and CI. An extensive collection of digital
branch and leaf images were produced to record the develop-
ment of toxicity symptoms.

Specified Source(s) of Funding : Santa Clara Valley Water District;
City of Palo Alto, CA; City of Mountain View, CA

Tuesday, August 3, 2010 Springs K & L
Oral Session 21: Growth Chambers
& Controlled Environments:
Greenhouse/High Tunnels

2:00-2:15 pm

Vigor Response of Greenhouse Bell Pepper due
to Chlorine Dioxide Sanitized Irrigation Water

Libby R.R. Davies*
Univ of Florida, Gainesville, FL; libbydavies@ufl.edu

Danielle D. Treadwell
Univ of Florida, Gainesville, FL; ddtreadw @ufl .edu

S97



Tuesday, August 3,2010 Oral Session 21: Growth Chambers & Controlled Environments

Daniel J. Cantliffe
Univ of Florida, Gainesville, FL; djcant@ufl.edu

Jerry A. Bartz
Univ of Florida, Gainesville, FL; softbart@ufl.edu

Michael R. Alligood
Univ of Florida, Gainesville, FL; allybad@ufl.edu

Recycling greenhouse irrigation water is becoming a popular
practice due to water conservation efforts worldwide. How-
ever, water must be sanitized prior to recirculation to prevent
contamination with plant pathogens. Chlorine dioxide (CIO,),
a common disinfectant used to treat municipal water and
postharvest dump tanks, has been proposed as a disinfectant
for recirculated irrigation systems. Little research has been
performed to determine if this chemical is appropriate to use
for irrigation on greenhouse specialty crops. The objective of
this study was to determine the effects of ClO, on the vigor of
bell pepper plants grown in two different soilless medias (perlite
and pine bark). Plants were transplanted in the Univ of Florida
Protected Agriculture Project Greenhouse in Nov. Chlorine
dioxide was added to the irrigation solution 11 days after trans-
planting at concentrations of 0, 10, 20 and 40 ppm. Relatively
high concentrations were used to estimate an upper threshold
for pepper tolerance to ClO,. The experiment was repeated in
March with reduced concentrations of ClO2: 0,2.5,5and 10
ppm. Chlorine dioxide is used at concentrations between 0.5 to
2 ppm for drinking-water sanitation, and concentrations in this
range are also more practical for greenhouse use. Pepper plant
height was measured weekly for 6 weeks. Leaf area, fresh mass,
and dry mass of plants was measured at the end of 6 weeks.
Data were analyzed using SAS (v.9.2). There was no interaction
between media and ClO2 concentration, therefore main effects
are reported. For the concentrations examined, results indicate
that increasing concentrations of CIO, in the irrigation water is
negatively associated with plant height, leaf area, fresh mass
and dry mass. For all parameters, peppers produced in perlite
were less vigorous than peppers produced in pine bark.

Specified Source(s) of Funding: Univ of Florida, Horticultural
Sciences

2:15-2:30 pm
Effects of Different Support Media on
Productivity of Some Lettuce and Salad
Cultivars under Static Hydroponic System
Culture

Nurgul Ercan*

Univ of Akdeniz, Faculty of Agriculture, Antalya;
nercan@akdeniz.edu.tr

Gorkem Ogul
Univ of Akdeniz, Faculty of Agriculture, Antalya; ogul@
akdeniz.edu.tr

Funda Ayar Sensoy
Univ of Akdeniz, Faculty of Agriculture, Antalya; ayar@
akdeniz.edu.tr
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Rudil Bayyurt
Univ of Akdeniz, Faculty of Agriculture, Antalya;
bayyurt@akdeniz.edu.tr

The research were conducted in a plastichouse in Antalya, Turkey.
The aim of research was to compare the effects of different sup-
port media (sphagnum peat, cocopeat, rockwool) under a static
hydroponic system on growth parameters such as length, width,
weight, root length, root neck width, the number of leaf, root
neck-shootapex distance in lettuce and salad cultivars (Bohemia,
Bijou, Bitez, Nestorix). In this study, the best growth results
were obtained from Bitez group plants cultivated in sphagnum
peat media with mean values of 26.06 cm for plant length,
543.93 g for plant weight and 62.11for the number of leaf per
plant. Lowest values were found in Nestorix group cultivated in
cocopeat media with mean values of 13.56cm for plant length,
92.24¢ for plant weight and 23.33 for plant leaf number. The
comparision of the organic and inorganic material based culture
mediashowed that plants exhibit beter productivity results when
cultured in organic material based media. Thus, sphagnum peat,
an organic material based media is the most adequated to be
used in hydroponic lettuce and salad culture.

Specified Source(s) of Funding: By myself+by my Univ
2:30-2:45 pm

Frost Protection for Early High Tunnel
Tomatoes

Britney Hunter*
Utah State Univ, Logan, UT; britney h@aggiemail.usu.
edu

Dan Drost
Utah State Univ, Logan, UT; dan.drost@usu.edu

Brent Black
Utah State Univ, Logan, UT; brent.black@usu.edu

By extending the growing season, high tunnels increase mar-
keting opportunities, improve early cash flow, and increase
marketable yields. High tunnels make it possible to plant and
crop tomatoes one month earlier than field grown tomatoes in
northern Utah. Greater protection from frostis needed if growers
wish to plant more than 1 month earlier. Supplemental heating
can be expensive when heating a large space, but low tunnels
within high tunnels trap heat around tomato plants creating a
smaller volume of air to keep warm. Sunbrite tomatoes were
transplanted to four high tunnels on the Greenville Research farm
in Logan, UT over three planting dates (17 Mar., 30 Mar., and
7 Apr.) in Spring 2009. Supplemental heat treatments included
soil warming cables and 40-W incandescent lights (1 light for
every 3 plants) which were evaluated alone and in combination
for early season frost protection. Soil warming cables were
buried 2.5 cm below soil and plastic mulch. All tomato plants
were grown under 2-mil plastic low tunnels measuring 0.9 m
wide and 1 m tall. Early yield was significantly higher in the
plots heated with incandescent lights, while overall yield was
similar between all heating treatments. The first 3 weeks of
harvest were considered early. The 17 Mar. planting date had
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significantly lower early season and overall yield, while yield
was similar for later planting dates. The difference in yield
between planting dates suggests that the heating treatments in
this study did not provide sufficient cold protection to prevent
injury. Information gathered in this study about costs, planting
dates, and yields will be valuable to growers who want to utilize
the benefits of growing tomatoes in high tunnels.

Specified Source(s) of Funding: Western SARE
2:45-3:00 pm

Evaluation of 11 Cultivars of Sprouting Broccoli
(Brassica oleracea L.) for Potential as an
Overwintering Crop for High Tunnels in New
England

Clifton Martin*
Univ of New Hampshire, Durham, NH; clifton.martin@
unh.edu

Rebecca Grube Sideman
Univ of New Hampshire, Durham, NH; becky.sideman@
unh.edu

Eleven winter sprouting broccoli cultivars (Brassica oleracea
L.) were sown and cultivated over 3 years in Durham, NH,
from 2007 to 2010, for evaluation as a marketable spring crop.
Varieties tested included 5 purple-sprouting, 5 white-sprouting
cultivars, and one green annual broccoli (‘DeCicco’) as a con-
trol. Planted in the fall, this biennial vegetable can overwinter
in New England conditions under a single layer of rowcover
in unheated high tunnels. Experiments were conducted ina 9.1
m by 18.2 m (30 ft by 90 ft) unheated high tunnel of gothic
design with 6-mil 4-year plastic, manual roll-up sides, and
automatic ventilation fans. Temperature was recorded using
HOBO U12 dataloggers to monitor ambient air temperatures
outdoors, within tunnels, and within tunnels under a single
layer of rowcover. The experimental design was split plot
with 4 replications and experimental units of 7 plants. Plants
were seeded in mid-August and were transplanted 4 weeks
later on 45-cm-wide beds in a staggered double row with 23
cm between rows and 38 cm between plants within a row. All
cultivars were evaluated for combined yield of marketable
apical and lateral shoots and for winter damage. Marketable
shoots were harvested during the months of March and April,
and yields ranged from 0.6 to 1.4 kg'm=. While statistically
significant differences were detected between the highest and
lowest yielding cultivars each year, the yields of most varieties
were similar. As a group, white-sprouting cultivars had higher
yields than purple-sprouting cultivars (ANOVAF-test, P<0.01).
Many cultivars experienced winter damage when grown in high
tunnels without supplemental rowcover. However, all cultivars
grown under rowcover in the high tunnel survived extreme low
temperatures of —17 °C (2 °F) on 16 Jan. 2009, when outdoor
temperatures dropped to—28 °C (18 °F).In conclusion, several
winter sprouting broccoli cultivars have potential as a spring
crop in cool climate protected culture.
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3:00-3:15 pm

High Tunnels and Secondary Row Covers Both
Significantly Alter Wintertime Air Temperatures
and Growing Degree Day Accumulation in a
Southern Trial

Vasile Cerven*
Mississippi State Univ, Crystal Springs, MS; vc116@
msstate.edu

Guihong Bi
Truck Crops Branch, Mississippi State Univ, Crystal
Springs, MS; gb250@msstate.edu

Mengmeng Gu
Mississippi State Univ, Mississippi State, MS; mgu@pss.
msstate.edu

William Evans
Mississippi State Univ, Crystal Springs, MS; wbe@
ra.msstate.edu

High tunnels are unheated greenhouse-like structures used for
season extension, in which temperature is often controlled by
opening and closing walls and doors. A study is under way at
Crystal Springs, MS, testing the influence of 5.0 ft tall, 3 ft. wide
over-the-row tunnels (secondary covers) within high tunnels on
the tunnel microclimate and crop performance. We established
tomato (Lycopersicon lycopersicum cv. Legend) and zinnia
(Zinnia elegans cv. Benary’s Giant Crimson) transplants into
replicated plots in Fall 2009 in three high tunnels. Cover treat-
ments within the tunnels included no cover (NNCOV); and four
covering fabric treatments that could be pulled over or off of a
frame built over the crop row. A fixed protocol based on actual
and forecast outside and tunnel temperatures guided tunnel
opening and closing, as well as placement and removal of the
secondary covers. We recorded air temperatures inside (NCOV)
and outside of the tunnels (OUT),and under each cover treatment
(COVS) intriplicate in each crop. Injury from several light frost
events was more evident on NCOV than COVS plots, but no
treatment prevented all injury from severe events in early January.
For this first year of study, we could not complete maturation
of a tomato crop before three days in a row with temperatures
falling below 18 °F ruined it. Up to that point, at which we ter-
minated the experiment, the presence of the tunnel influenced
air temperature more than covers. Compared to OUT, NCOV
lead to an average increase in minimum, maximum and average
temperature of 6.2,29.3, and 9.3 °F, respectively. Compared to
NCOV, COVS lead to an increase in minimum, maximum and
average temperature of +1.0 to +2.4,-0.3 to +0.2, and +0.9 to
+2.4 °F, respectively, within the tunnels. Growing degree-day
(GDD) accumulation inside the tunnels, at GDD, base 40 °F
was more than 200% by greater than OUT, more than 500% at
GDDSO. The GDD 0 NCOV averaged 5% lower, and the GDD50
15% lower than with COVS.

Specified Source(s) of Funding: USDS NRI Agricultural Pros-
perity for Small- and Medium Sized Farmers
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3:15-3:30 pm

Effects of Air Velocity on Muskmelon Plant
Growth, Yield, and Fruit Quality in a Chinese
Solar Greenhouse

Zhenchao Yang*
Northwest A&F Agriculture Univ, YangLing;
yangzhenchao@126.com

ZhiRong Zou
Northwest A&F Agriculture Univ, YangLing;
zouzhirong2005@163.com

Chieri Kubota
Univ of Arizona, Tucson, AZ; ckubota@ag.arizona.edu

The effect of different air velocities (0.4, 1.0, and 2.2 m's™) on
muskmelon (Cucumis melo) in a single span, lean-to greenhouse
(or “solar greenhouse”) was analyzed. The air velocity treatment
was applied using a polytube air guide attached to a mechanical
fan from 8 am (after rolling up heat insulating covering of the
roof) to 11:30 am and from 3 pm to 5 pm every day after fruit
setting. No air velocity treatment was applied from 11:30 am
to 3 pM, during which the greenhouse was well ventilated for
cooling. After 40 days of air velocity treatment, the plant growth,
yield and the quality of fruit were significantly affected by air
velocity. The results showed that the treatment of 1.0 m*s™ air
velocity achieved the greatest increase in plant growth and yield
among the three air velocity treatments: 21.7% more single leaf
area, 63.1% more LAI, 120.3% higher stomatal conductance,
2 days earlier maturation, 24.4% more fruit yield, and 11.1%
higher total sugar in fruit, respectively, than those in the control
(without wind treatment). The total soluble solids of fruit at 0.4,
1.0, and 2.2 ms™" air velocity were 5.8%, 12.6%, and 13.9%,
respectively greater than those in the control. The protein con-
centrations of fruit at 0.4, 1.0, and 2.2 m-s™! increased by 2.9%,
2.7%,and 3.6%, respectively, compared to those in the control.
The reduced sugar concentrations of fruit at 0.4, 1.0, and 2.2
m-s™' decreased by 3.2%, 7.2%, and 9.7% compared to those
in the control, respectively. Fruit pulp thickness and vitamin
C showed no significant effects by air velocity. In conclusion,
the effect of different air velocity on muskmelon in the single
span, lean-to greenhouse was significant and the optimal air
velocity was 1.0 m-s™'.

3:30-3:45 pm
High Tunnel Primocane Fruiting Raspberry

Production in a Cold Region (USDA Zone 3b)
of the Upper Midwest

Shengrui Yao*
New Mexico State Univ, Alcalde, NM; yaos@nmsu.edu

Carl J. Rosen
Univ of Minnesota, St Paul, MN; rosen006 @umn.edu

Northern Minnesota has short growing seasons (109 days at
Grand Rapids, MN) that put most primocane fruiting raspberries
at risk for freezing damage. High tunnels have the potential to
extend the season by several weeks in the spring and fall which

S100

Springs K & L

couldbenefit fall bearing raspberries. The objective of this study
was to compare productivity of fall bearing raspberry cultivars
in high tunnels with that in the field under USDA Zone 3b con-
ditions. Bear root plants of five cultivars of primocane fruiting
raspberries (Autumn Bliss, Autumn Britten, Caroline, Joan J,
and Polana) were planted in a 21 x 48 ft high tunnel and in the
field at 2 x 5 ft spacing using a randomized complete-block
design on 8 and 14 May 2008, respectively. A propane heater
was used for frost protection in the high tunnel for both years
of the study. In 2008, 154 1b of berries were harvested from the
high tunnel and 0.5 1b total from the field planting. The field
season was terminated on 8 Oct., while the high tunnel season
ended on 6 Nov.,4 weeks after the field season. Previous year’s
canes were removed to the ground on 12 Mar. 2009. In 2009,
all cultivars except for Polana grew to a height of 6-6.5 ft. A
two-layer trellis system was used in the high tunnel to keep
the canes from falling over. Total of 379 Ib of berries (equiva-
lent of 16,000 1b/acre) were harvested 5 Aug.—2 Nov. in the
high tunnel, compared with only 80 Ib of berries harvested 12
Aug.—-5 Oct. in the field. For the five cultivars tested, Polana
was the earliest, followed by Autumn Bliss, Autumn Britten,
Joan J, and then Caroline. Although Caroline was the latest of
the five cultivars tested, it was the most productive. Autumn
Bliss was the least productive, while Polana, Autumn Britten,
and Joan J were intermediate. Soil and leaf nutrient analyses
showed that all nutrients were within sufficient ranges. The major
pest was spider mites in the high tunnel, and was controlled
well with predatory mites in 2009. Winter 2008—09 was cold
with outside air temperatures of —40°C in mid January, but all
cultivars sprouted out well with minor or no winter damage in
the high tunnel in 2009. In conclusion, by using high tunnels,
primocane fruiting raspberries can be successfully grown and
profitable in northern Minnesota.

Specified Source(s) of Funding: Northeast Minnesota Sustain-
able Development Partnership this research was conducted at
NCROC Univ of Minnesota at Grand Rapids, MN

3:45-4:00 pm

Microclimate Effects on Ohio-grown
Baby Lettuce: Biomass Accumulation and
Composition

Natalie Bumgarner*
The Ohio State Univ, Ohio Agricultural Research and
Development Center, Wooster, OH; bumgarner.169@
buckeyelink.osu.edu

M.D. Kleinhenz
The Ohio State Univ, Ohio Agricultural Research and
Development Center, Wooster, OH; kleinhenz.1 @osu.
edu

P. Ling
The Ohio State Univ, Ohio Agricultural Research and
Development Center, Wooster, OH; ling.23@osu.edu

R. Mullen
The Ohio State Univ, Ohio Agricultural Research and
Development Center, Wooster, OH; mullen.91 @osu.edu
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M.A. Bennett
The Ohio State Univ, Columbus, OH; bennett.18@osu.
edu

J.C. Scheerens
The Ohio State Univ, Ohio Agricultural Research and
Development Center, Wooster, OH; scheerens.1 @osu.
edu

Pre-harvest factors can limit the efficiency and productivity of
vegetable cropping systems. Moisture, light, and root and shoot
zone temperature influence plant biology and its manifestation
in key traits, including yield (biomass, nutritional) and resource
use efficiency and when abiotic conditions are sub-optimal,
overall cropping system performance declines. Microclimate
modification can reduce the occurrence of sub-optimal condi-
tions. In this study, we expose lettuce to four aerial and root
zone temperature treatments in two settings during spring and
fall in Wooster, OH and document biomass accumulation and
tissue composition. Plots are located within 0.61 m x 2.44 m
x 0.15 m raised beds filled with a four-component, soil-based
organic medium containing mostly peat moss and compost. Half
of all plots are situated outdoors while all other plots are located
within a 9.1 m x 24.4 m x 4.6 m high tunnel covered with a
single layer of 6-mil clear film. Half of all plots in each setting
are covered with 0.8-mil, clear, vented, low-tunnel film and half
of all plots are underlain by electric heating cables triggered by
temperatures below 23 °C. The use of low tunnel film and cables
provides the treatments uncovered-unheated, covered-unheated,
uncovered-heated and covered-heated in each setting. Red-
leaved romaine lettuce varieties (Outredgeous, Flagship) are
direct-seeded (2700 seed/m?) in early October and late March,
overhead-irrigated as needed and harvested multiple times over
the next 28 d, concluding when plants meet ‘baby leaf” market
criteria. Light, relative humidity, soil and air temperature are
monitored throughout the experiment which has been repeated
twice (2 seasons/year x 2 year). Harvested tissue is frozen and
laboratory measures of anthocyanin,chlorophyll, sugar and vita-
min C content and total antioxidant capacity are taken. Root and
shoot-zone conditions and variety have significantly affected leaf
biomass and composition, typically in both seasons and settings.
Leaf yield has been greater in low tunnel-covered and bottom-
heated plots than in uncovered-unheated plots with effects most
dramatic in the open field setting. Anthocyanin and chlorophyll
levels and total antioxidant power have generally been highest
in treatments displaying the lowest total yield, regardless of
setting. The negative relationship between anthocyanin level
and yield is particularly clear in open field plots. We take these
data as further evidence of the potential to alter early-stage let-
tuce biomass accumulation and composition through root- and
shoot-zone microclimate modification, particularly during fall
and spring in the Midwest

Specified Source(s) of Funding: OSU/OARDC-OSUE
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Dairy Manure Compost Effects on Soilless
Substrate EC and Plant Nutrient Uptake

Ka Yeon Jeong*
North Carolina State Univ, Raleigh, NC; kyjeong@ncsu.
edu

Paul Nelson
North Carolina State Univ, Raleigh, NC; paul_nelson@
ncsu.edu

Jonathan M. Frantz
USDA-ARS, Univ of Toledo, Toledo, OH; jonathan.
frantz@utoledo.edu

The effects of mature dairy manure compost (DMC; EC=5.0
mS-cm™'; pH=7.7) on EC, pH and nutrient contribution in a peat
moss-perlite substrate were evaluated. In six substrates, peat
moss plus DMC (DMC at 5% to 30% as partial peat substitute)
was held constant at 75% volume and perlite at 25% without
limestone addition. Two additional control treatments of 75%
sphagnum peat moss and 25% perlite were formulated with and
without agricultural dolomitic limestone. Five rooted cuttings
of pot chrysanthemum ‘Kory’ [Dendranthema xgrandiflora
(Ramat.) Kitam] were transplanted into each 16.5-cm diameter
(1.4 L) plastic pot. Just after watering the newly transplanted
plants with deionized water, substrate EC and pH, measured in
pour-through extracts, were higher witheachincremental increase
of 0 to 30% DMC without limestone. EC and pH values ranged
from 0.16 to 1.43 mS-cm™ and 3.7 to 6.2, respectively. With
the exception of the transplanting day, plants were fertilized at
each irrigation with 17N-2.2P-14.1K neutral fertilizer at 250
mg-L" N for 12 weeks. On each of seven dates over 77 days
of production, the EC levels of the unaltered substrate solution
obtained by Rhizon samplers increased with increasing DMC
rate. These EC levels of all substrates remained below the
maximum general crop recommendation of 4.6 mS-cm™ for
unaltered substrate solution except in the 25% and 30% DMC
substrates at days 56 and 77. Analysis of recently matured leaves
at days 35 and 84 indicated that additions of DMC, compared
to the control with limestone, resulted in higher concentrations
of K, S, Fe, Mn, Zn, and Cu, but lower concentrations of N, P,
B, Mo, and Na. When compared to the unlimed control, uptake
was moderately higher for Ca at 35 and 84 days in the 10% to
20% DMC treatments and for Mg at 84 days in the 10% DMC
treatment. At higher DMC levels, Ca and Mg declined to levels
below the control. When compared to the control with limestone
at day 84, Ca and Mg were lower in the DMC substrates, most
likely due to the residual supply of these nutrients in the lime-
stone. Maximum growth occurred in the 10% DMC substrate
and declined at higher rates of DMC to the level in the control
with limestone. Plant shoot dry weight in the 15 to 30% DMC
substrates did not differ from the control with limestone.

Specified Source(s) of Funding : The North Carolina Agricultural
Research Service and the USDA, ARS
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3:30-3:45 pm

Silicon Supplementation and Regulated Deficit
Irrigation Improve Poinsettia Quality and
Postharvest Performance

W. Roland Leatherwood*
Cornell Univ, Ithaca, NY; rolandleatherwood @gmail.
com

Neil S. Mattson
Cornell Univ, Ithaca, NY; nsm47@cornell.edu

John Dole
North Carolina State Univ, Raleigh, NC; john_dole@
ncsu.edu

The effect of silicon on improving quality of container plants
grown in soilless substrates is an area of active study. Improved
stress tolerance, mechanical strength and disease resistance
have been reported for several species, as well as changes
in plant architecture and inflorescence size. To investigate
possible beneficial effects of substrate applied Si in poinset-
tia (Euphorbia pulcherrima Willd. ex Klotzsch) production;
plants of ‘Peterstar Red’ and ‘Prestige Red’ poinsettias were
grown under appropriate greenhouse conditions. The treatment
design was a factorial arrangement of two Si concentrations,
0 and 56 mg-L', and three irrigation regimes, 100%, 80%,
and 60% regulated deficit irrigation (RDI). Regulated deficit
volumes were established gravimetrically using several well
watered (100%) reference plants. Plants were evaluated for a
variety of factors during production and postharvest storage. We
observed significant main effects of Si and RDI in postharvest
water stress tolerance, as measured by degree of wilt. Leaf wilt
angle was reduced 40% in Si-amended plants and 30% in RDI
(60% and 80%) plants after 15 days of simulated postharvest
storage without water. Si amended plants exhibited improved
recovery from severe wilting. RDI (60% and 80%) reduced
overall height of plants by 5 to 10% and bract area 34 to 36%.
However, Si supplementation offset some reduction in bract
size in the 60% RDI plants, yet decreased bract size in the 80
and 100% RDI plants. Mechanical strength was increased by
Si supplementation resulting in significantly reduced breakage
and increased branch strength. By using a drop test of increas-
ing 10 cm heights, we found that, across all RDI treatments
Si supplementation reduced breakage 33 to 50%. The height
at which the first broken branch occurred was 20% greater in
Si amended plants compared to unamended plants. Bract edge
burn (BEB), which is associated with disrupted water relations
and Ca nutrition, was reduced 53% to 84% by Si amendment
in 100% RDI plants, yet Si had no effect on BEB in 80% RDI
plants and increased BEB in 60% RDI ‘Peterstar Red’ plants.
These results support the use of RDI and Si in poinsettia pro-
duction programs as methods of improving overall crop quality
and in particular postharvest quality.

Specified Source(s) of Funding: New York Farm Viability
Institute. USDA Hatch Program. Post Schenkel Endowment.
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3:45-4:00 pm

Controlling Water Content and Electrical
Conductivity in Soilless Substrates
using In Situ Sensors

Julidn Miralles
Universidad Politécnica de Cartagena, Cartagena; julian.
miralles@upct.es

Marc van lersel*
Univ of Georgia, Athens, GA; mvanier@uga.edu

Stephanie Burnett
Univ of Maine, Orono, ME; sburnett@maine.edu

Efficient use of water and fertilizer is not only important for
more sustainable production of greenhouse crops, but can
have financial benefits as well. We have shown previously that
irrigation can be controlled using soil moisture sensors and now
are trying to control both irrigation and fertilizer applications
using a sensor that can measure both substrate water content
and bulk electrical conductivity or EC (STE sensors, Decagon,
Pullman WA). We grew ornamental cabbages (Brassica olera-
cea) in 15 cm-pots. A datalogger connected to STE sensors
measured and recorded substrate water content and bulk EC
in 16 pots. Pore water EC was calculated using the Hilhorst
model, and plants were irrigated or fertigated based on water
content and calculated pore water EC. The datalogger was
programmed to maintain the substrate water content at 0.25,
0.30, 0.35, or 0.40 m*/m? and the pore water EC at 1, 2, 3, or
4 dS/m in a factorial arrangement. Control of substrate water
content was good, generally within 0.03 m*/m® of the set point.
Control of pore water EC was more difficult, and there were
large fluctuations in pore water EC, especially during the first
20 days of the experiment. There are multiple reasons for these
fluctuations: 1) pore water EC has to be calculated from substrate
water content and bulk EC, and it is not clear how accurate
the Hilhorst model is, 2) good contact between the small elec-
trodes that serve as the EC sensor and the substrate is difficult
to maintain, 3) The calculated pore water EC depends on the
VWC of the substrate, resulting in rapid changes in pore water
EC following an irrigation or fertigation event. In addition, as
the substrate dries out following irrigation, the pore water EC
increases because the solution becomes more concentrated as
the amount of water decreases. We also noticed that fertilizer
moves more slowly through the substrate than water and thus
takes longer to reach the sensor. Both VWC and pore water EC
set points affected the growth of the plants. Shoot dry weight
decreased as the set point for pore water EC increased. Shoot
dry weight also was reduced by low set points for VWC, while
shoot dry weights were similar with set points of 0.35 and 0.4
m*m?®. Such effects of VWC on plant growth are consistent
with earlier findings.

Specified Source(s) of Funding: USDA-NIFA-SCRI Award no.
2009-51181-05768, American Floral Endowment
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4:00—4:15 pm

Abscisic Acid Improves the Drought Stress
Tolerance of Chrysanthemum and Aster

Daedre Craig*
Michigan State Univ, East Lansing, MI; craigdae@msu.
edu

Erick Runkle
Michigan State Univ, East Lansing, MI; runkleer@msu.
edu

Michael Olrich
Michigan State Univ, East Lansing, MI; olrich@msu.edu

Abscisic acid (ABA) is a plant hormone produced in roots in
response to drought conditions. ABA is translocated to the leaves
where it stimulates the closure of stomata, reducing transpiration
and water loss. We investigated the effect of various ABA spray
concentrations on drought stress tolerance of three cultivars each
of finished potted chrysanthemum (Chrysanthemum xmorifolium
Ramat.) and aster (Aster novi-belgii L.) Chrysanthemums were
held in two postharvest greenhouse environments: one at 23/20
°C (9-h day/15-h night) and the other at 32/23 °C. Asters were
held at 23/20 °C only. After all plants were well watered, 500,
1000, or 2000 mg-L™' of ABA were applied as a foliar spray
at 0.2 L-m? with the addition of a surfactant to improve ABA
uptake into the leaves. Some plants were provided with a simu-
lated shipping period (5 °C in darkness for 48 h) then returned
to postharvest greenhouse conditions. Plants were subjectively
scored at 0800 hr and again at 1600 hr based on their turgidity
and overall appearance, where 3 = fully turgid and O = all leaves
and flower buds had wilted. At 23/20 °C, the 500 and 1000
mg-L" ABA applications to chrysanthemum increased the time
to stage 2 (by 0.8 to 1.7 d) and stage 1 (by 1.7 to 3.1 d) for all
three cultivars. ABA did not increase the time to wilting in any
cultivarat 32/23 °C.The 500 and 1000 mg-L-' ABA applications
to aster at 23/20 °C increased the number of days to stage 2 (by
0.7 to 1.5 d) and stage O (by 0.9 to 5.8 d) for all three cultivars
studied. These results indicate that exogenous spray applications
of ABA can be used to increase the postharvest drought stress
tolerance of chrysanthemum and aster.

Tuesday, August 3, 2010 Springs H & 1
Oral Session 23: Vegetable Crops
Management: Cross-Commodity 1
4:15-4:30 pm

Digital Image Analysis: A Substitute for

Destructive Measures in Lettuce Production
Research?

Natalie Bumgarner*
The Ohio State Univ, Ohio Agricultural Research and
Development Center, Wooster, OH; bumgarner.169@
buckeyelink.osu.edu
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M.D. Kleinhenz
The Ohio State Univ, Ohio Agricultural Research and
Development Center, Wooster, OH; kleinhenz.1 @osu.
edu

W. Miller
The Ohio State Univ, Ohio Agricultural Research and
Development Center, Wooster, OH; footsteps13@gmail.
com

J. West
The Ohio State Univ, Ohio Agricultural Research and
Development Center, Wooster, OH; west.578 @osu.edu

P. Ling
The Ohio State Univ, Ohio Agricultural Research and
Development Center, Wooster, OH; ling.23@osu.edu

Assessments of plant growth and biomass are ubiquitous in com-
mercial and non-commercial crop production. Such assessments
are followed by major decisions (e.g.,harvest timing) that channel
resources and influence commercial profit potential. In research,
the materials and methods required for assessment affect other
aspects of experimentation and, therefore, discovery. Destructive
harvests are important because they influence treatment selection,
replicate number and size, and the resources required for data
collection. Destructive sampling also diminishes the opportuni-
ties for truly repeated measures. Our familiarity with pre-harvest,
in-field cabbage yield prediction and associations between direct,
instrumented and human assessments of lettuce leaves led us
to ask if digital imagery could be employed to greater benefit
in lettuce production and research. Specifically, could image
acquisition and analysis complement or substitute for standard,
destructive measures of fresh biomass (yield)? If yes,under what
conditions? Field and greenhouse plantings of red- and green-
leaved lettuce direct-seeded (2700 seed/m?) into 0.61m x 0.61m
x 0.15mraised beds and 0.3m x 0.3m x 0.05m plastic trays were
established at the OARDC in Wooster, OH over four seasons in
2008 and 2009. Seedling images (.jpg format) were captured on
days 7-30 after sowing at approximately 0.61m above the crop
canopies at variable times during the photoperiod using hand-
held and tripod-mounted digital cameras focused on a 0.3 m x
0.3 m grid within the plot. Live plant samples representative of
the digital image were also collected by hand and processed,
recording tissue weight and leaf area. A total of 384 field and
168 greenhouse images were taken Oct. 2008—Nov. 2009 and
analyzed using preset and user-defined settings in WinCam™
(Regent Instruments, Canada) software. These settings and the
reference grid in the image allowed the software to calculate
the area of the image covered by crop canopy. Differentiating
leaves and rooting medium background was least reliable in
images containing red leaves and providing sufficient contrast
between the background and the leaf material was a consistent
hurdle. Nevertheless, Pearson correlation coefficients (r) be-
tween computer-generated and direct measures of leaf area in
the greenhouse study were 0.93-0.96 1014 days after sowing.
And, in field studies, r values for correlations between direct
measures of plant biomass and WinCam™.-derived estimates of
leaf area were 0.76-0.94 (P<0.0001). We conclude that digital
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image analysis may be useful in real-time, non-destructive as-
sessments of early-stage lettuce canopy development, particularly
in settings dominated by green leaves.

Specified Source(s) of Funding: OSU/OARDC-OSUE
4:30-4:45 pm
Nitrogen Requirements for Lettuce Production

T.G. Bottoms*
Univ of California, Davis, CA; tgbottoms@ucdavis.edu

Timothy K. Hartz
Univ of California, Davis, CA; tkhartz@ucdavis.edu

As California vegetable growers face increasing regulation to
protect environmental water quality there is a need to reevaluate
established N fertilization practices. Growth and N uptake were
studied in lettuce (Lactuca sativa L.) grown in the temperate
coastal valleys of central California. Growth and N uptake in 15
commercial iceberg and romaine lettuce fields were monitored;
all fields had >20 mg-kg ™' residual soil NO,-N at the time of first
N sidedressing, acommon phenomenon in this production area.
Two levels of N fertilization were established in each field by
eliminating or reducing the cooperating growers’ first sidedress
application in a portion of the field. Whole plant samples were
collected every 7 tol0 d for determination of aboveground
biomass and N content. Seasonal N fertilization by the grow-
ers averaged 153 kg-ha™!, while the reduced N plots averaged
76 kg-ha™'. Total fresh and dry biomass at commercial harvest
averaged 99 and 4.5 Mg-ha™', respectively, with no significant
difference between the grower and reduced N regimes. Crop N
uptake and biomass accumulation was minimal up to the rosette
stage of growth (approximately 4 weeks after planting),and then
increased linearly until harvest (approximately 9 weeks after
planting). Mean dry biomass accumulation during the rapid
growth phase was 110 to 130 kg ha™' d! and mean N uptake
was 4 to 5 kg ha! d! at the summer temperatures prevalent in
this production region. Biomass N at harvest averaged 154 and
146 kg ha™! in the grower and reduced N regimes, respectively;
the small difference indicated highly inefficient crop utilization
of the first sidedress N application. Lettuce showed modest
seasonal N uptake; when significant residual soil N is present,
limited N fertilization is necessary.

4:45-5:00 pm

Fecal Coliform Level Determination in Surface
Water Used for Irrigation in New Jersey

Wesley L. Kline*
Millville, NJ; wkline@rce.rutgers.edu

A water quality assessment is necessary when fruit or vegeta-
ble operations are evaluated for possible sources of microbial
contamination. Surface water irrigation has become more of
a concern as reported food-borne illnesses have increased. Ir-
rigation water in New Jersey was analyzed for fecal coliform
to determine if another water source should be selected or a
treatment system installed. A 2-year study was carried out to
determine fecal coliform levels in surface water used for irriga-
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tion. Five locations were sampled on a weekly using standard
procedures recommended by the commercial laboratory ana-
lyzing the samples. Sampling locations consisted of 1) a river
with suburban and industrial areas up stream, 2) a spring-fed
pond with some runoff from surrounding fields, 3) a dam on a
stream with agricultural areas up stream, 4) a spring-fed pond
with no runoff entering, and 5) a pond located in an agricultural
area with runoff from surrounding fields and wildlife activity.
In 2008, fecal coliform mean levels (colony forming units/100
mL of water) for four sampling dates were lowest at locations
2 and 4 (33 and 61 cfu/100 mL) and highest at location 5 (1339
cfu/100 mL). The river site (location 1) averaged 283 cfu/100
mL while the dam (location 3) had 174 cfu/100 mL. In 2009,
ten dates were sampled to better monitor the whole production
season. The results were similar to 2008 where locations 2 and
4 had the lowest levels of fecal coliform (176 and 49 cfu/100
mL) and the highest at location 5 (289 cfu/100 mL). Location
1 (river site) averaged 293 cfu/100 mL and the dam location
(3) averaged 138 cfu/100 mL. The river (location 1) and runoff
pondsite (location 5) had levels above what would be considered
acceptable in New Jersey for irrigation water (200 cfu/100 mL).
Mean high colony counts for fecal coliform were the result of
runoff during rain events and wildlife pressure. In these loca-
tions, growers should irrigate from a ground water source or use
a pond where there is little chance of runoff or wildlife activity.

Specified Source(s) of Funding: Charles E. and Lena Maier
Research Fund

5:00-5:15 pm

Humic Substances Provide No Consistent
Agronomic Benefit in Representative Field Soils

Timothy K. Hartz*
Univ of California, Davis, CA; tkhartz@ucdavis.edu

Thomas Bottoms
Univ of California, Davis, CA; N/A

Soil application of humic acid (HA), generally derived from
leonardite shale, is a common practice in California vegetable
production. Five commercial HA formulations were evaluated for
their effects on soil microbial activity, seedling emergence, crop
productivity and nutrient uptake when applied to representative
agricultural soils. Two soils differing in organic matter content
(8 and 25 g'kg™') were wetted to field capacity moisture content
with solutions of water, N and Pfertilizer, HA , or fertilizer + HA,
and incubated aerobically at 25 °C. In the lower organic matter
soil a synergistic effect of fertilizer and HA was observed after 7
d of incubation on both microbial respiration and the amount of
phospholipid fatty acids detected; these stimulatory effects were
not observed in the higher organic matter soil. In a greenhouse
pot study the effects of HA on seedling emergence, dry mass
accumulation and P uptake of romaine lettuce (Lactuca sativae
L.) were evaluated in four soils of low P availability; HA was
applied to the soil at a rate simulating a field application of 2.2
kg-ha™ a.i. HA had no significant effect on emergence rate or
percentage,or Puptake,in any soil; plantdry mass was increased
with HA in one soil. Field trials were conducted in 2008 and
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2009 evaluating the effects of pre-transplant soil application of
HAat 1.1 or 3.4 kg-ha™' a.i. on growth, nutrient uptake and fruit
yield of processing tomato (Lycopersicon esculentum Mill.). In
neither year was macro- or micronutrient uptake increased with
HA. Similarly, there was no significant HA effect on plant dry
mass accumulation or fruit yield.

5:15-5:30 pm

Estimating Nitrate Leaching in Lettuce
Production

Richard F. Smith*
Univ of California Cooperative Extension, Salinas, CA;
rifsmith@ucdavis.edu

Aaron Heinrich
Univ of California Cooperative Extension, Salinas, CA;
alheinrich@ucdavis.edu

Michael Cahn
Univ of California Cooperative Extension, Salinas, CA;
mdcahn@ucdavis.edu

In Salinas Valley, there is potential for nitrate leaching to occur
in intensive lettuce production. Lettuce is a high value crop and
sidedress fertilizer costs represent a small fraction (<5%) of total
crop production costs. To ensure maximum yields, there is a
tendency for fertilizer application rates to exceed crop nutrient
requirements. As aresult, there is potential for significant nitrate
leaching if excessive irrigation is applied during the growing
season. Little research has been conducted to quantify nitrate
leaching in lettuce production under a range of N fertilization
rates. The goal of this project was to estimating nitrate leach-
ing using suction lysimeters and to identify best management
practices that can reduce nitrate leaching in lettuce production.
The trial was conducted at the Hartnell East Campus Research
Facility Salinas, CA on a Chualar loam soil. Romaine lettuce
was planted on 23 June. UAN 32 was applied through drip
irrigation at 11 (zero sidedress), 84, 168, 252 and 336 kg-ha™!
of N. Irrigation water was applied at 116% of ET which was
representative irrigation amounts applied in the area. To measure
leachate, suction lysimeters were placed below the root zone
at 60 cm deep in the plant seedline in each plot; suction was
maintained at 20-30 kPa using small suction pumps. Leachate
was collected 24 hours after each irrigation; the quantity of
nitrate leached was estimated from the concentration of nitrate
in the lysimeter leachate and water movement in soil which
was estimated by soil water measurements made with a neutron
probe (before and after each irrigation) and accounting for crop
evapotranspiration (ET). No significant differences were seen
in lysimeter leachate nitrate concentrations until 56 days after
germination, after which one or more fertilizer treatments had
significantly greater nitrate-N than the zero sidedress treatment.
Between 18-32% of the N leached during the season occurred
with the water applied to germinate the crop. Maximum yield
was obtained at 168 kg-ha™' of N, but the total nitrate-N ha™'
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leached at this fertilizer rate was 78 kg-ha™' of N, which was
also equivalent to the 252 and 336 kg-ha™' of N fertilizer rates.
Over45 kg-ha™' ofnitrate-N was leached from the zero sidedress
treatment which indicates that mineralization of soil organic
matter can also contribute significant nitrate that can be leached
by over irrigation.

Specified Source(s) of Funding: none
5:30-5:45 pm

Commercial Extract from the Brown Seaweed
Ascophyllum nodosum (Acadian®) Improves
Early Establishment and Helps Resist Water
Stress in Vegetable and Flower Seedlings

Will Neily*
Acadian Seaplants Ltd., Cornwallis, NS; wneily@
acadian.ca

Laurel Shishkov
Acadian Seaplants Ltd., Cornwallis, NS; Ishishkov@
acadian.ca

Sharon Nickerson
Acadian Seaplants Ltd., Cornwallis, NS; snickerson@
acadian.ca

Dayna Titus
Acadian Seaplants Ltd., Cornwallis, NS; dtitus@acadian.
ca

Jeffrey Norrie
Acadian Seaplants Limited, Dartmouth NS B3B 1X8;
jnorrie@acadian.ca

Many vegetable and ornamental bedding plant crops are grown
in plug trays and cell packs under greenhouse conditions prior
to transplantation into the field or landscape. The development
of alarge, healthy root system is important for young seedlings
to help withstand the inevitable transplantation shock. Com-
mercial extracts of Ascophyllum, are known to improve root
development of horticultural plants as well as to help allevi-
ate some symptoms typically associated with abiotic stresses
such as drought. Greenhouse experiments in Cornwallis, Nova
Scotia were designed to test the effects of Acadian® seaweed
extract on root development in lettuce, melon, tomato, pepper,
celery, petunia, pansy and cosmos. Acadian® treatments, in
combination with 10N-52P-10K fertilizer, were applied as a
drench and compared to plants which received only 10-52-10
as control. The roots and leaves of plants from each treatment
were examined with WinRhizo® root and WinFolia® leaf image
analysis systems. Time lapse videos were also used to record
results. Replicated trials showed significant improvements
in root length, surface area, volume and leaf area when the
Acadian® was applied in combination with fertilizer. Further
studies examined the effects of this commercial seaweed extract
on water stress in pepper, lettuce, tomato, petunia and pansy.
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Results showed that plants treated with Acadian® plus fertilizer
were more water stress tolerant than those treated with fertilizer
only. The application of Acadian® extended the time before the
plants began to succumb to water stress compared to fertilizer
treated controls. These results suggest that applications of the
Ascophyllum-based,commercial extractimproves early root and
shoot development and provides protection against water stress
under the conditions tested. All of these positive attributes have
important commercial applications, particularly for greenhouse
operators and suppliers of bedding plants.

Tuesday, August 3, 2010 Springs A & B
Oral Session 24: Nursery Crops 1
4:30—4:45 pm

A Comparison of “Air Root Pruning” and
Conventional Plastic Containers for Cultivation
of Two Palm Species

A. James Downer*
Univ of California Cooperative Extension, Ventura, CA;
ajdowner@ucdavis.edu

Donald R. Hodel
Univ of California Cooperative Extension, Los Angeles,
CA; drhodel@ucdavis.edu

Maren J. Mochizuki
Univ of California Cooperative Extension, Ventura, CA;
mmochizuki@ucdavis.edu

As monocotyledonous plants, palms have an adventitious, uni-
form root system usually branching to few orders. Palm roots
often branch when pruned, however, making acompact network.
Innursery production, some containers have various types of air
holes cutinto the side walls, which are purported to increase root
production by “air pruning.” We evaluated the effect of seven
plastic containers (two without holes [standard], one with slit-
like holes, two with line-like holes, and two with round holes)
on the growth of two palms: kentia (Howea forsteriana) and
king (Archontophoenix cunninghamiana). Container volume
varied from 10,196 t0 29,102 cm® and significantly affected new
leaf production: palms growing in larger containers produced
more leaves. King palms grew the largest stems in standard
containers. Kentia palms showed no difference in stem caliper
when grown in a standard container or one with line-like holes.
The container with slit-like holes produced king palms of the
poorest quality and size, likely because potting media was more
readily flushed through the openings of this type of pot during
irrigation. By contrast, containers with round holes produced
kentia palms with the smallest stem caliper size. In summary,
containers with air holes in the side walls did not increase palm
leaf production or stem caliper size but larger containers did
increase these growth parameters.
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4:45-5:00 pm

Scheduling Irrigation Based on Plant Daily
Water Use Conserves Water without Decreasing
Growth of Container-grown Ornamental
Shrubs

Nicholas A. Pershey*
Michigan State Univ, East Lansing, MI; persheyn@msu.
edu

Rodney Thomas Fernandez
Michigan State Univ, East Lansing, MI; fernan15@msu.
edu

Bert Cregg
Michigan State Univ, East Lansing, MI; cregg@msu.edu

Jeffrey A. Andresen
Michigan State Univ, East Lansing, MI; andresen@msu.
edu

William Northcott
Michigan State Univ, East Lansing, MI; northco2@msu.
edu

In many regions of the U.S. regulations are in place or impend-
ing that regulate water use by nurseries. The primary strategy
to meet these regulations is to modify irrigation practices to
reduce irrigation inputs. A study was conducted using 8 land-
scape shrub taxa potted in 10.2L (#3) containers in 85% pine
bark: 15% (vol:vol) peat substrate to examine the impact of
three daily water use (DWU) irrigation treatments versus a
conventional irrigation regime on plant growth. Irrigation was
applied through an overhead system at four levels: 1) control
application of 19 mm-ha 2) irrigation applied to replace 100%
DWU, 3) applications alternating 100% DWU with 75% DWU
ina2-day cycle,and 4) a3-day application cycle replacing 100%
DWU on the first day and 75% DWU on the second and third
days. Each treatment was replicated 3 times with 6 subreplica-
tions of each taxon per treatment. An ML2x ThetaProbe was
used to measure substrate volumetric moisture content (SVMC)
at 30 minutes and 24 hours after irrigating to calculate DWU
(DWU=SVMC, . -SVMC,, ).SubsequentDWU calculations
were made every 3 weeks throughout the growing season to
adjust volume of water applied. Considering all taxa and treat-
ments, total irrigation applied by the three DWU treatments was
reduced by 16% to 57% compared to the control. Only DWU of
Weigela florida ‘ Alexandra’ exceeded the control by 12% dur-
ing one 14-day interval between DWU measurements. Growth
index(GI) [(plant height + width A + width B perpendicular to
A) / 3] taken the last week of the experiment indicated that all
taxain DWU treatments were the same size or larger than control
plants. Electrical conductivity using the PourThru method was
measured for all taxa and at no time exceeded the maximum
recommended levels. Foliar nitrogen concentration in Hydrangea
paniculata ‘Limelight’, Itea virginica ‘Morton’, Physocarpus
opulifolius ‘Seward’, Spiraea media ‘Darsnorm’, and Weigela
florida ‘ Alexandra’ did not differ (P =0.05) between treatments.
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Foliar concentrations of P and K for the DWU treatments were
the same as or greater than the control.

Specified Source(s) of Funding: MSU Project GREEEN, MDA
Hort Fund, Spring Meadow Nursery, Renewed Earth, Harrell’s
Inc.

5:00-5:15 pm

Growth and Physiology of Container-grown
Conifers under Cyclic Irrigation Regimes

Amanda Taylor*
Michigan State Univ, East Lansing, MI; taylo567@msu.
edu

Bert Cregg
Michigan State Univ, East Lansing, MI; cregg@msu.edu

Rodney Thomas Fernandez
Michigan State Univ, East Lansing, MI; fernan15@msu.
edu

Jeffrey Andresen
Michigan State Univ, East Lansing; andresen@msu.edu

Pascal A. Nzokou
Michigan State Univ, East Lansing, MI; nzokoupa@msu.
edu

Water use regulations and the cost of applying water are increas-
ing as the availability of potable water is decreasing. Irrigating
ornamental nursery stock cyclically, or applying daily water
allotments in multiple irrigation events, instead of the traditional
once daily application may lead to increased water use efficiency
(WUE). The objective of this study was to quantify the effects
of varying irrigation regimes on the growth and physiology of
common container-grown conifer species in pot-in-pot produc-
tion. Four species of conifers (Abies fraseri, Picea pungens,
Picea glauca var. densata, Pinus strobus), grown in #3 and #7
containers, were randomly assigned to irrigation regimes with
varying combinations of amounts (low, medium, high) and
cycle frequencies (once or 4 times daily). Daily amounts for
#3 containers were based on 75%, 150%, or 225% ET,, and
amounts for #7 containers were based on 75% or 150% ET,.
Water was applied using pressure-compensating drip emitters
or spray stakes. Mid-day gas exchange and monthly tree cali-
per and height were measured in 2008 and 2009. Diurnal gas
exchange and water potential of A. fraseri grown in #7 contain-
ers were measured on two dates during each growing season,
and substrate media temperature and moisture of #7 containers
were monitored throughout the season. Across all species, trees
receiving 150% and 225% ET had higher stem radial growth in
2009 than trees irrigated with 75% ET,, regardless of container
size.Response to irrigation varied among species. Pinus strobus
grown in #7 containers had increased stem radial growth in 2009
when irrigation was applied in four cycles compared to a one
cycle; however, the number of irrigation cycles had no effect
on growth of trees in #3 containers. Responses of assimila-
tion, conductance, and WUE differed depending on sampling
date. Mid-day net assimilation of P. glauca and P. pungens and
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stomatal conductance of P. pungens grown in #7 containers
increased with cyclic irrigation on one sampling date (6 Aug.
2009); however, WUE of trees grown in #3 and #7 containers
was unaffected by cyclic irrigation. Multiple irrigation applica-
tions have potential to alleviate mid-day water stress. Differences
in responses between species could be due to tree size, growth
rate, and morphological differences.

Specified Source(s) of Funding: Michigan Ag Experiment Sta-
tion Project GREEEN Michigan Christmas Tree Association
Michigan Department of Agriculture Horticulture Fund

5:15-5:30 pm

Nursery Field Fertilizer Evaluations in Ontario
and Ohio

Hannah M. Mathers*
Ohio State Univ, Horticulture & Crop Science,
Columbus, OH; mathers.7@osu.edu

Luke Thomas Case
Ohio State Univ, Horticulture & Crop Science,
Columbus, OH; case.49@osu.edu

Randall H. Zondag
Ohio State Univ, Horticulture & Crop Science, -
Columbus, OH; zondag.1 @osu.edu

The green movement in the United States has forced examina-
tion of past practices to determine whether they are environ-
mentally sound and based on scientific research. Fertilization
practices by the green industry need to be examined closely to
insure that growers are using nutrients in the most efficient and
environmentally friendly method. Twelve fertilizers or practices
were tested at two cooperating nurseries in Ontario, Canada
(Connon AVK, Christie Farm, West Flamborough, ON and
Braun Nurseries, Fiddler’s Green Farm, Anacaster ON), one
in Ohio (Sunleaf Nurseries, Madison, OH) and one test site at
Ohio State Univ (Waterman Farm, Columbus, OH). Tree lin-
ers of three species Acer rubrum ‘Red Sunset’ or Acer rubrum
‘Embers’ (Connon AVK), Pyrus calleryana ‘Chanticlair’ (at all
sites) and Quercus rubrum were planted in mid May, Ontario,
late April, 2009, Ohio to be grown for three years. Not all 12
fertilizer treatments, with exception of the Anderson products,
were evaluated at all sites. The fertilizers evaluated are field
dry-soluble (standard practice) of 100#/ac granular 19-19-19
supplied by The Andersons, CRF’s: Osmocote 33—-3—6, Osmo-
cote 22-3-8 (The Scotts Co. LLC, Marysville, OH), Polyon
36-3-6, Polyon 20-6-13 (Agrium Advanced Technologies,
Brantford, ON), Anderson DG 9135, 23% and Anderson 9136,
33% (The Andersons Turf and Specialty Group, Maumee,
OH), Acer 23-4-9, Acer 34-5-5, (Plant Products Co. Ltd.,
Brampton, Ontario), 50# fertilizer June and 50# in September
at Connon AVK as a conventional practice and liquid feed as a
conventional practice at Sunleaf Nurseries as farm grade, bulk,
100 # liquid UAN 28% and 100 # potash granular. All fertiliz-
ers were applied to deliver 100 # N/acre to be distributed ina 9
sq ft? area around each tree. Over location and species the two
Anderson fertilizer tested were not significantly different from

S107



Tuesday, August 3,2010 Oral Session 25: Nursery Crops 2

one another and tested as well as industry standards of Polyon
and Osmocote. In this first year of study growth was enhanced
with 100-1b N applications versus no fertilizer. No fertilizer had
more detrimental effects on maple growth over location. The
Osmocote 22-3-8, Polyon 20—6—13 and the Acer 23—-4-9 were
the only fertilizers that contained minors and were the treatments
that produced the greatest increases in caliper.

Specified Source(s) of Funding: Ohio Staet Univ, OARDC and
The Anddersons Turf and Specialty Group

5:30-5:45 pm

Seed Propagation of Chionanthus pygmaeus
(Pygmy Fringetree), a Rare Woody Species
Native to Florida

Amanda Eads*
Univ of Illinois, Urbana, IL; mandyeads@ gmail .com

J. Ryan Stewart
Univ of Illinois, Urbana, IL; rstewart@illinois.edu

Chionanthus pygmaeus Small (pygmy fringetree) is an endemic
and rare Florida species, which has an attractive, small habit
giving it great potential for use in managed landscapes. Mem-
bers of the genus Chionanthus are difficult to propagate via
cuttings and possess complex seed dormancies that are not well
understood. Both conservation of C. pygmaeus and its potential
for commercial propagation for use in managed landscapes
is dependent on a better understanding of its complex seed
dormancy and enhancement of its propagation. This study was
conducted to determine what factors are involved in overcoming
seed dormancy and to assess what environmental factors might
be influencing the ostensible reduction in the natural reproduc-
tion of C. pygmaeus in its native habitat. Evaluation of sexual
propagation methods for C. pygmaeus will help to understand
its biology, potential for conservation, and likelihood for com-
mercial propagation. Various scarification treatments, which
replicated conditions propagules are exposed to in the wild,
were investigated to determine their effects on germination of
20-year-old seeds originally collected from the species’ native
range. Treatments included endocarp removal, sulfuric acid,
boiling-water, and smoke-water treatments. Prior to treatment
initiation, seed viability was estimated to be 12%. Treated seeds
went through two cold- and two warm-stratification periods of
4 and 25 °C, respectively, in a dark growth chamber. After 180
days, no treatments induced early germination. Seeds were then
tested for viability and found to have overall viability of 10.5%.
Seed viability of seeds in the scarification treatments were 13.0%
(boiling water), 9.4% (sulfuric acid), 22.4% (boiling water x
sulfuric acid), 0.0% (endocarp removal), and 7.8% (control).
Seed viability of seeds in the smoke-water treatments were
9.6% (control), 10.4% (50% dilution), 7.5% (25% dilution), and
14.6% (12.5% dilution). Seed viability for scarification x smoke
water treatments ranged between 0.0-27.1%. Although there
was only a slight reduction from the expected viability (12%) to
the end-of-experiment viability (10.5%), it appears some of the
treatments, particularly endocarp removal with a final viability
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of 0%, were associated with areduction in seed viability. Certain
treatments may be associated with maintenance of viability. It is
apparent that seed dormancy of the species is highly complex,
allowing 20-year-old seeds to retain some degree of viability
while having no germination success.

Specified Source(s) of Funding: Hatch

Wednesday, August 4,2010 Springs K & L
Oral Session 25: Nursery Crops 2
8:00-8:15 am

Determining Media and Species Effects on Soil
Carbon Dynamics in the Landscape

S. Christopher Marble*
Auburn Univ, Auburn, AL; marblsc@auburn.edu

Stephen Prior
USDA ARS National Soil Dynamics Laboratory, Auburn,
AL; steve.prior@ars.usda.gov

G. Brett Runion
Auburn Univ, Auburn, AL; brett.runion@ars.usda.gov

H. Allen Torbert
Auburn Univ, Auburn, AL; allen.torbert@ars.usda.gov

Charles H. Gilliam
Auburn Univ, Auburn, AL; gillicl @auburn.edu

Glenn B. Fain
Auburn Univ, Auburn Univ, AL; gbf0002 @auburn.edu

Increased atmospheric carbon dioxide (CO,) concentration is an
important factor in global change research. While agriculture
is a major contributor to greenhouse gas (GHG) emissions, it
has great potential to offset emissions by altering management
practices. Much of the work on reducing GHG emissions and
enhancing carbon (C) sequestration has been conducted in row
crop and forest systems. Horticulture is a multi-billion dollar
industry, but no research has focused on the industry’s impact on
global change. Baseline estimates of C emissions and the ability
of growers/landscapers to sequester C using current production
practices mustbe evaluated. This work investigated the effects of
growth media and species on soil C dynamics. Two commonly
grown nursery crops [crape myrtle (Lagerstroemia x ‘Acoma’)
and magnolia (Magnolia grandiflora ‘D.D. Blanchard’)] were
transplanted (from 3- and 4-inch liners, respectively) into 3-gal
containers on 25 Mar. 2008. Three growth media mixed with
standard amendments were used: 1) pinebark (PB) (industry
standard); 2) WholeTree (WT); and 3) clean chip residual
(CCR). WholeTree and CCR are forestry industry byproducts
currently being evaluated as alternative potting media due to
decreasing PB supplies. Plants were outplanted to the field in
Winter 2008. In Summer 2009, plots were sampled for soil C
and an automated carbon dioxide efflux system (ACES) was
installed to continuously monitor C lost via soil respiration
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(24 h-d™") from each potting media/species combination; non-
plant (bare soil) areas were also monitored. The main effect of
species showed that crape myrtle CO, efflux was higher than
magnolia. The main effect of media indicated that while PB and
CCR were similar, both had higher CO, efflux than WT. The
interaction of treatment variables showed that crape myrtle had
higher flux than magnolia in all media. Further, in crape myrtle
all three media had significantly different CO, efflux values
with CCR highest and WT lowest. In magnolia, PB had higher
values than the other two media. Soil C analysis indicated that
PB had higher C content than the other two media; however, all
media dramatically increased soil C content compared to native
soil. It is clear that placing container media into the landscape
will increase soil C; the length of time this C remains in the
soil requires further investigation, but may vary by media type.

Specified Source(s) of Funding: Hopefully my major professor
will pay for the trip.

8:15-8:30 am

Foliar Nutrition and Leaf Chlorophyll Index of
Container-grown Shade Trees in Response to
Controlled-releaser Fertilizer

Bert Cregg*
Michigan State Univ, East Lansing, MI; cregg@msu.edu

Amanda Taylor
Michigan State Univ, East Lansing, MI; taylo567 @msu.
edu

R. Thomas Ferandez
Michigan State Univ, East Lansing, MI; fernan15@msu.
edu

Pascal Nzokou
Michigan State Univ, East Lansing, MI; nzokoupa@msu.
edu

Nutrition management is one of the most important components
of managing ornamental tree nursery crops. Controlled-release-
fertilizers (CRF) provide growers with ameans to ensure adequate
nutrition is available for tree growth through the growing season
while reducing the potential for off-site nutrient movement. The
goal of the present study is to determine the response of trees
from two ash alternative species; ‘State street maple (Acer miya-
bei ‘Morton’) and ‘Harvest gold’ linden (7ilia cordata x mon-
golica ‘Harvest gold’) to controlled-release fertilizer (15-9-12,
Osmocote-Plus, Scotts, Inc.,Marysville, OH). One and one-half
inch (4 cm) caliper nursery liners were planted in 25-gal (95 L)
containers in 80:20 (v:v) pine bark and peat moss and grown
on for 2 years. Each spring containers were top-dressed with
200, 275, 350, 425, 500, or 575 g of CRF. Response variables
measured included caliper and height growth, foliar nutrition
and SPAD chlorophyll index. Fertilization rate did not affect
(P>0.05) total stem caliper growth or height growth of trees
from either species. SPAD index values showed a pronounced
seasonal pattern, increasing through the spring and thenreaching
aplateau through the summer. Mid-summer SPAD values varied
between species (P<0.001) with mean values averaging 5—6 units
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higher in linden trees than in maple trees. Fertilization increased
(P<0.05) SPAD values of trees from both species during the
midsummer period. SPAD index values were highly correlated
(P<0.001) with foliar nitrogen concentration of trees from both
species. For maple trees, SPAD was correlated (P<0.01) with
foliar phosphorus, potassium, and sulfur. For linden trees, SPAD
was correlated (P<0.05) with foliar phosphorus and iron. Foliar
magnesium and calcium were negatively correlated (P<0.05)
with foliar potassium suggesting an antagonism between uptake
of potassium and the other cations. The relative lack of growth
response of trees from both species suggests that the lowest rate
(200 gram per container) of CRF may be adequate to produce
acceptable caliper growth in these trees. The increase in foliar
nutrients,including nitrogen, phosphorus and potassium, without
aconcomitantincrease in growth suggest luxury consumption of
these elements had occurred. Rates of potassium addition should
be monitored closely given the apparent antagonism between
uptake of potassium and uptake of magnesium and calcium,
particularly in linden trees. The broad plateau for SPAD levels
observed indicates that comparative samples may be collected
at any point during the summer.

Specified Source(s) of Funding: Scotts, Inc., Michigan Ag Expt.
Station Project GREEEN, J. Frank Schmidt and Sons Nursery

8:30-8:45 am

Effect of Fertilizer on Growth and Physiological
Response of Zanthoxylum ailanthoides Sieb. et
Zucc. Seedlings
Zhihui Li
Central South Univ of Forestry and Technology,
Changsha; 1zh1957@126.com

Donglin Zhang*
Univ of Maine, Orono, ME; donglin@maine.edu

Lijun Wu
Central South Univ of Forestry and Technology,
Changsha; sinofera@gmail.com

Shaofeng Li
Ministry of Forestry, Beijing; sinous@ 163.com

Youjun He
Hunan Department of Forestry, Changsha, Hunan;
oleifera@163.com

Zanthoxylum ailanthoides Sieb.et Zucc.,anative plantin Hunan,
China, has a great potential for an ornamental plant or timber
plantation. To better manage its seedling production, nine fertil-
izer combinations of urea (0,3, 6 g/pot),calcium superphosphate
(CP; 0, 2, 3 g/pot) and potassium chloride (PC; 0, 2, 3 g/pot)
were applied to potted seedling plants. Fertilizers significantly
influenced the seedling growth (measured by plant height (cm)
and caliper size (mm)). All plants received fertilizer(s) were
significantly taller and bigger than that (19.6cm and 4.6mm) of
the control. The height reached 76.9cm and caliper diameter was
11.9mm under the fertilizer treatment of 3g urea + 3g CP per pot.
Regression analysis indicated that nitrogen had much stronger
influence than that of phosphorous and potassium. The proper

S109



Tuesday, August 3,2010 Oral Session 25: Nursery Crops 2

nitrogen level should be 3g urea per pot. Too higher (6g/pot
urea) greatly reduced seedling growth, especially with increased
phosphorous levels from 0 to 2 to 3g/pot CP. Regardless of P or
K levels, caliper sizes ranged from 11.5 to 12.4mm under ap-
plication of urea for 3 or 6 g/pot. Total dry weight, root weight,
leaf area index had the similar trend as the plant growth. The
ratio of root to shoot was higher in the lower concentrations of
N, P,and K. It was clear that shortage of nutrient should increase
in root/shoot ratio, which led to more roots to take nutrients
from soil. Chlorophyll content (CC) and photosynthesis rate
(Pn) increased significantly as the N-P-K concentrations went
up. Both CC and Pn doubled under the highest combination of
three fertilizers. Seedlings could be much higher and stronger
if we applied 3 g urea + 2 g CP + 3 g PC per pot during their
growing season.

8:45-9:00 am

CCROP —A Web-based Decision Tool Enhances
Irrigation and Nutrient Management Decisions
for Container Nursery Managers

Thomas Yeager*
Univ of Florida, IFAS, Gainesville, FL; yeagert@ufl.edu

Jeff Million
Univ of Florida, IFAS, Gainesville, FL; jmillion@ufl.edu

Joe Ritchie
Univ of Florida, IFAS, Gainesville, FL; ritchie@msu.edu

Claudia Larsen
Univ of Florida, IFAS, Gainesville, FL; calarsen@ufl.edu

Craig Warner
Univ of Florida, Gainesville, FL; cwarner@grove.ufl.edu

Joseph Albano
US Horticultural Res. Lab, Fort Pierce, FL; joseph.
albano@ars.usda.gov

CCROP (Container Crop Resource Optimization Program) is a
web-based decision support tool that simulates growth, nutrient,
and irrigation requirements of woody ornamental container-
grown crops. CCROP is used to assist growers/managers and
other industry stakeholders select best management practices
that maximize use of water and fertilizer resources and minimize
environmental impact. Inputs for CCROP include daily weather
data uploaded from the Florida Automated Weather Network
(FAWN) as well as critical management practices (e.g. plant
date,container size and spacing, fertilizer, pruning, etc.). Outputs
include plant growth,evapotranspiration, irrigation requirement,
nutrient uptake, and leaching of applied nutrients. A real-time
tool recommends daily water application based on resupply-
ing that which is lost through evapotranspiration. Examples of
simulations used to choose the best practices to implement and
associated costs will be presented and discussed.

Specified Source(s) of Funding: USDA/ARS Floral and Nursery
Research Initiative and HRI
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9:00-9:15 am

Crop Response to Hybrid Poplar Alternative
Soilless Substrate Component for Pacific
Northwest Ornamental Container Production

J.S. Owen*
North Willamette Res & Ext Ctr, Aurora, OR; jim.
owen@oregonstate.edu

H.M. Stoven
North Willamette Res & Ext Ctr, Aurora, OR; heather.
stoven@oregonstate.edu

J.E. Altland
USDA-ARS, Wooster, OH; james.altland@ars.usda.gov

W.J. Pruett
Phillips’ Soil Products Inc., Canby, OR; wade@
phillipssoil.com

J. Klick
North Willamette Res & Ext Ctr, Aurora, OR; jimmy.
klick@oregonstate.edu

Douglas fir bark (DFB) is the primary component used in soil-
less substrate to grow woody ornamental plants in the Pacific
Northwest. Bark is a by-product of the timber industry and is
used for landscape mulch, a soilless substrate component, or
bio-energy. The decline in the housing market and rise in energy
generation from renewable resources has resulted in adiminishing
bark supply for container nurseries. Thus, the price of bark has
been unstable and shown an overall increase over the last two
years.Additionally, nurseries have reported reduced bark supply
and decreased consistency. This increasing need for alternative
substrates has prompted evaluations of economically feasible,
regionally available materials that occur within the Willamette
valley. Initial research conducted at Oregon State Univ inves-
tigated the use of 9-25 mm whole tree hybrid-poplar (WTP) as
a substrate alternative. Two experiments utilizing a premixed
soilless substrate containing 20% (v/v) screened pumice, 20%
fine DFB (9 mm minus),60% coarse DFB (9-25 mm) was altered
by replacing coarse DFB with 0, 20, 40, and 60% (v/v) WTP.
Liners of Acer palmatum, Hydrangea macrophylla ‘Endless
Summer’, Juniper horizontalis ‘Youngstown’ and, Euonymus
fortunei ‘Moonshadow’ were potted into 8 L containers. The
experiment was conducted using completely randomized design
with eight individual plant replications for each taxa within a
treatment. The second experiment used liners of Cofoneaster
dammeri ‘Coral Beauty’ organized in a completely randomized
block design (3 blocks x 4 treatments), where each treatment
within each block was independently irrigated to observe the
effects of WTP on plant water use. All plants were planted
on April 23, 2008. Cotoneaster were harvested on August 4,
2008, whereas the other taxa were harvested on May 8%, 2009.
Growth index (height x width x width), a measurement of plant
growth, on euonymus, maples, junipers and hydrangea, showed
that a 20% (v/v) addition of WTP produced the largest plants.
Cotoneaster root to shoot ratio linearly increased with increasing
WTP. This increase was a result of shoot weight. Root weight
was unaffected by substrate treatment. Cotoneaster water use
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efficiency linearly decreased 26% with increasing WTP, pro-
ducing > 6 g more dry mass per mL of water used. When WTP
was incorporated there was greater substrate shrinkage (>4 mm
decrease in substrate column height). Other alternative substrates
currently being evaluated in Oregon include bamboo, Christmas
tree culls, shade tree culls, straw, and forestry slash.

Specified Source(s) of Funding: Phillips’ Soil Products Inc.,
Canby, OR and USDA-ARS (SCA# 58-3607-8-714)

9:15-9:30 am

Water Use and Growth of Two Woody Taxa
Produced in Varying Indigenous Douglas Fir
Based Soilless Substrates

J.S. Owen*
North Willamette Res & Ext Ctr, Aurora, OR; jim.
owen@oregonstate.edu

M. Zazirska-Gabriel
Univ of California Riverside and USDA/ARS, Parlier,
CA; Magdalena.Z.Gabriel@ ARS .USDA.GOV

D .M. Sullivan
Oregon State Univ, Corvallis, OR; dan.sullivan@
oregonstate.edu

J.E. Altland
USDA-ARS, Wooster, OH; james.altland @ars.usda.gov

J. P. Albano
US Horticultural Res. Lab, Fort Pierce, FL; joseph.
albano@ars.usda.gov

In the Pacific Northwest (PNW) container crops are grown
in soilless substrates that contain different percentages of
Douglas-fir bark (DFB), sphagnum peat moss and pumice.
Previous research conducted by Gabriel et al. found varying
combinations and ratios of these components result in differ-
ing physical and hydrological properties. These differences can
significantly affect water management and consequently crop
growth and water use. Caron et al reported up to 22% water
savings by increasing the proportion of peat in soilless substrate
while producing Viburnum odoratissimum. This was attributed
to altering substrate physical properties, primarily increasing
substrate available water. The objective of this study was to
investigate the effect of conventional PNW soilless substrate
mixtures on water use and subsequent crop growth of Weigela
florida ‘Polka’ and Azalea ‘Girard’s Fuchsia’. In2008 plants were
potted in 3-gal (11 L) pots using DFB based soilless substrates
containing 0%, 15%,30%, and 45% (v/v) pumice or peat moss.
The experiment was conducted as completely randomized block
design; 4 blocks with 4 plant replicates that were independently
micro-irrigated to maintain 0.2 leaching fraction (LF = effluent
+ influent). Photosynthetic water use efficiency (PWUE) was
calculated for weigela at 1100 and 1600 HRS as the ratio of
net photosynthesis and stomatal conductance measured on two
plants from each replication 100 days after treatment initiation
using an open portable gas exchange system. After 132 days
root and shoot dry weight data, in conjunction with influent and
effluent data, was used to calculate crop water use efficiency.
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Weigela and azalea growth increased linearly 17% and 36%,
respectively, when bark was amended with increasing amounts
of peat. In addition, increasing peat resulted in increased root
and shoot growth of weigela, whereas azalea root dry weight
was unaffected by peat addition. The addition of pumice to
the bark substrate had no effect on weigela or azalea growth.
WeigelaPWUE linearly decreased 25% with increasing addition
of pumice. Crop water use efficiency was unaffected by substrate
regardless of taxa. Weigela leaf length and area (LLA), another
indicator of crop water status, linearly increased with increas-
ing peat, whereas weigela LLA responded curvilinearly to the
addition of pumice. Additions of pumice greater than 30% (v/v)
resulted in decreased LLA. We conclude there is no apparent
crop benefit for the addition of pumice to DFB based substrates,
however peat addition resulted in increased crop growth and a
possible increase in water use efficiency.

Specified Source(s) of Funding: USDA-ARS (CRIS: 6618-
13000-11S)

Wednesday, August 4,2010 Desert Salon 1-3
Oral Session 26: Weed Control &
Pest Management

8:00-8:15 am
Effect of Cropping Systems on Weed Population
and Biomass

Oli G. Bachie*
Univ of California, Riverside, CA; obach001@ucr.edu

Milton E. McGiffen
Univ of California, Riverside, CA; milt@ucr.edu

A field experiment conducted at the South Coast Research and
Extension CenterinIrvine,Californiameasured weed populations
and their biomass in organic broccoli planted after two summer
cover crops,cowpea (Vigna unguiculata) and marigold (Tagetes
patula). The population density of the dominant weed species,
Portulaca oleracea (common purslane), peaked at 370 plants per
m?2 just before the first hand weeding in broccoli planted after
summer fallow. The fallow treatment had 5x as many purslane as
when broccoli followed cowpea and 11x more than the marigold
treatment. Weed density wasn’t significantly different between
the treatments after the first weeding. However, by harvest, the
population of all weed species was 4x higher in broccoli planted
on previously fallow plots relative to those in the cowpea and
marigold plots. During the same trial year, common purslane
had the highest dry biomass for broccoli planted after summer
fallow. Weed population density prior to first hand weeding fol-
lowed a similar trend in 2008. Prior to hand weeding, there were
4x as many purslane plants in broccoli planted after the fallow
treatment than for broccoli following either cowpea or marigold.
Differences in weed population at broccoli harvest for the 2008
trial were also significant for the cropping systems, with 7x and
11x more common purslane when broccoli followed summer
fallow than when broccoli was planted after cowpea or marigold,

S111



Wednesday, August 4,2010 Oral Session 26: Weed Control & Pest Management

respectively. Biomass of all weeds for the 2008 trial was greater
inbroccoli planted after summer fallow than those that followed
summer cowpea or marigold plots Broccoli height and canopy
spread were greater following either cowpea, a nitrogen fixing
legume, or marigold. Broccoli following cowpea or marigold
had higher number and fresh weight of broccoli heads when
compared to those grown after summer fallow. Similar trends
were observed with the fresh weights of marketable broccoli
heads. Broccoli plants grown after summer cover crops matured
faster than those that were planted following a summer fallow.
The lower densities and biomass of weeds in broccoli plants
and the better vegetable growth and marketable yields following
summer cover cropping are good indications that summer cover
cropping reduces the intensity of weed populations and their
competitive ability with subsequent vegetable crop production.

8:15-8:30 am

Influence of Tomato Shoot Pruning on Bacterial
Spot Infestation

Bielinski M. Santos
Gulf Coast Research and Education Center, IFAS, Univ
of Florida, Wimauma, FL; bmsantos@ufl.edu

Gary E. Vallad
Gulf Coast Research and Education Center, IFAS, Univ
of Florida, Wimauma, FL; bmsantos@ufl.edu

Teresa P. Salame-Donoso*
Gulf Coast Research and Education Center, IFAS, Univ
of Florida, Wimauma, FL; bmsantos@ufl.edu

Twofield trials were conducted to determine the effect of pruning
on the incidence of bacterial spot (Xanthomonas perforans) and
on growth and marketable yields of tomato (Solanum lycoper-
sicum). Seedlings of ‘Tygress’ and ‘Security 28’ tomato were
planted in fumigated beds and submitted to no pruning, light
pruning (2 stems left) and heavy pruning (1 stem left) at 3 weeks
after transplanting. Plots were left either to natural bacterial spot
infestation or inoculated with 1 x 10° cfu/mL. The results indi-
cated that the three factors (cultivar, bacterial spot inoculation,
and pruning) were not significant for plant height at 6 weeks.
There was significant effect of each of the individual factors on
total marketable fruit weight, but none of the interactions were
significant. ‘Security 28’ and non-inoculated plants had higher
total marketable fruit weight than plots planted with ‘Tygress’
and inoculated plants, respectively. There was no difference
between plots with lightly-pruned plants and non-pruned plots,
whereas heavy pruning reduced yields by 11% in comparison
with no pruning.

8:30-8:45 am
Effect of Rootknot Nematode on Tomato

Rootstocks in Non-fumigated Open Field
Production

Michael G. Bausher*
USDA-ARS-USHRL, Fort Pierce, FL; michael.
bausher@ars.usda.gov
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Daniel O. Chellemi
USDA-ARS-USHRL, Fort Pierce, FL; dchellemi@ars.
usda.gov

Soil fumigation has been an essential component of open field
fresh market tomato production systems since the 1960’s. Farm-
ing without fumigants has remained a challenge, in part because
the management of many soilborne diseases has been achieved
with conventional genetics. Building new plant systems using
rootstocks grafted to market acceptable varieties is a common
practice in protected agriculture but has not gained acceptance
in open field production. The performance of tomato rootstocks
in open field conditions (Pineda fine sand) under the care of a
commercial grower was evaluated in a replicated field trial. A
raised bed, plastic mulched production system with drip irrigation
and fertigation was employed by the grower. The experimental
site was located in