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Program Schedule and Abstracts
98th Annual International Conference of the

American Society for Horticultural Science
Sacramento, California

22–25 July 2001

Saturday · 21 July 2001

8:00 a.m.–5:00 p.m. ..... Hyatt Regency, Santa Barbara Room
Board of Directors Meeting I
Chair: John W. Kelly

1:00–6:00 p.m. ............................................... CC West Lobby
Registration Open

Sunday · 22 July 2001

7:30 a.m.–5:00 p.m. ....................................... CC West Lobby
Registration Open

8:00 a.m.–12:00 noon .......................................... CC 101/102

Placement Service

5:00–7:00 p.m. .................................................... CC Ballroom
Exhibit Hall Open

7:00–8:00 a.m. ............................................................ CC 305
Moderators and Projectionists Breakfast
Presiding: Carl E. Sams

7:00 a.m.–8:00 a.m. .................................................... CC 205
Working Group Chairs and Chairs-elect Meeting
Presiding: R. Daniel Lineberger

8:00 a.m.–10:00 a.m. .................................................. CC 317

Fellows Screening Committee Meeting
Presiding: Stephen F. Wallner

8:00 a.m.–10:00 a.m. .................................................  CC 316
HortTechnology Associate Editors Meeting
Presiding: Neal E. De Vos

8:00 a.m.–12:00 noon ................................................. CC 202

Colloquium 1: Understanding Floral Induction and
Morphogenesis
Working Group Sponsors: Crop Physiology (CRPP), Citrus Crops

(CITR), Pomology (POM), Plant Biotechnology (BTCH)
Presiding: Douglas D. Archbold, Dept. of Horticulture, Univ. of

Kentucky, Lexington KY
Summary: Few plant developmental processes are as critical to

horticultural commodities as flowering. Flowering is essential to both
the production of the vast majority of edible food crops as well as to
the aesthetic beauty of our landscape and floricultural crops. With
the advent of molecular genetic tools and transgenic and mutant
plants, many aspects of floral induction and morphogenesis are no
longer mysteries. This colloquium will provide reviews on the state
of our understanding of floral induction and morphogenesis from
speakers who are using model systems to elucidate this critical
developmental process.

Speakers:

8:00 Introduction Douglas D. Archbold

8:10 EMF Regulation of Shoot Determinacy and Flowering in
Arabidopsis
Z.R. Sung*1, Lingjing Chen1, Yong-Hwan Moon1, and Nobumasa
Yoshida2; 1Dept. of Plant and Microbial Biology, Univ. of
California, Berkeley, CA 94720; 2Biotechnology Group, Life
Science Laboratory, Mitsui Chemicals, Inc. 1144 Togo, Mobara-
shi, Chiba, 297-0017, Japan

The Arabidopsis shoot undergoes phase changes during growth
and development. The interplay of a large number of flower
promotion and flower inhibition genes specifies the length and
type of developmental phases. Embryonic Flower (EMF) genes,
EMF1 and EMF2, are involved in every phase of development
by promoting the vegetative and repressing the reproductive
development (Chen et al., 1997). Cloning of the two EMF genes
show that they are part of a new signaling pathway. Ectopic
expression or suppression of either gene causes early flowering
and terminal flower formation, resulting in changing shoot
architecture. The series of 35S::EMF plant phenotypes supports
the Controller of Phase Switching (COPS) hypothesis (Schultz
and Haughn, 1993) that a continuous process specified by a
gradient of EMF activities underlies phase transitions, which in
turn, determine shoot determinacy and architecture. Chen et
al., 1997. Plant Cell 9: 2011-2024. Schultz E. A. and Haughn G.
W. 1993. Development 119: 745-781.

8:50 Molecular Mechanisms Controlling Floral Pattern

Vivian F. Irish*, Dept. of Molecular, Cellular, and Developmental
Biology, Yale Univ., New Haven, CT

Floral forms vary widely across angiosperm species. In higher
eudicot species, floral organs are organized into whorls with a
set number of organs per whorl. While in different species, the
size, shape, and number of floral organs can differ, or particular
organ types can be missing, the floral architecture for any given
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higher eudicot species is remarkably consistent. In contrast,
floral form is much more plastic in lower eudicot species and
basal angiosperm species, in that floral organs are often arranged
in spirals, not whorls, and the number of organs of a particular
type can vary from flower to flower. Several homeotic genes have
been sharacterized in Arabidopsus thalliana that play key roles
in specifying the floral pattern in this species. Homologs of these
genes have not been identified in a number of other angiosperm
species, and, based on the sililarities ofthese genes, it has been
hypothesized that the molecular mechanisms controlling floral
development are similar across all angiosperms. However,
recent results suggest that the roles of the floral homeotic genes
may have changed during the course of angiospermevolution.
Based on this evidence, it seems likely tha the roles of the floral
homeotic genes in specifying stamens and carpels have been
conserved, while their roles in specifying floral perianth organs
have diverged. Understanding the extent to which the molecular
mechanisms specifying floral form are conserved is a key step in
developing more effective strategies to manipulate the
reproductive capacities of various angiosperm species.

9:30 Regulation of Inflorescence Development

Susan R. Singer*, Dept. of Biology, Carleton College, Northfield,
MN 55057

How do highly conserved flowering genes in the angiosperms
give rise to diverse inflorescence patterns? The garden pea
(Pisum sativum), with its compound raceme being one step more
complex than the simple raceme of Arabidopsis and Antirrhinum,
is an excellent model to investigate this question. We are
developing a model for the genetic regulation of flowering in pea
that includes genes with homology to Arabidopsis and
Antirrhinum., as well as genes that regulate both leaf and flower
development. Understanding these gene interactions via mutant
analysis and physiological studies (gibberellin and grafting effects)
is providing insight into ways to manipulate floral and infloral
architecture.

10:10 Management of Flowering in Three Tropical and Subtropical
Fruit Tree Species

Thomas Davenport; Dept. of Horticultural Sciences, Univ. of
Florida, Homestead, FL 33031

The conceptual models of vegetative and flowering phenologies
of mango, citrus, and lychee have been described in detail.
Although these different tropical and subtropical species have
vastly different morphologies, the phenologies are remarkably
similar. Each involves a mechanism of root and leaf interaction
to initiate periodic flushes of new shoot growth. Each also
involves interaction of a putative temperature-regulated, floral
promoter and an age-dependent vegetative promoter to determine
whether the initiating shoot is vegetative, generative, or a mixture
of the two. Despite these similarities, environmental adaptations
among and within each of these three species require different
approaches to manage the flowering. Moreover, management of
flowering in trees growing in subtropical climates requires different
strategies than those growing in tropical environments where
temperatures are constantly warm. A period of cool night
temperatures is the primary floral inductive force for all three
species in subtropical climates, but fall vegetative flushes negates
the impact of low winter temperatures. Moderate to severe water
stress is a powerful floral inductive tool for citrus, whereas
strategies to achieve reliable lychee flowering require
management of soil nitrogen or mild water stress in order to
prevent fall flushes. Flowering strategies for mangoes grown in
tropical climates involves a light tip prune to stimulate a
synchronous flush of vegetative growth, use of a triazole plant
growth retardant, and foliar nitrate sprays to achieve flowering
during any desired week of the year. Details of the various
strategies and how growers apply them will be described.

10:40 Discussion

8:00 a.m.–10:00 a.m. .................................................  CC 103
Workshop 1: Core Collections: Are They an Efficient
Method for Management and Utilization of
Germplasm?
Working Group Sponsor: Genetics and Germplasm (GG)
Presiding: Linda Wessel-Beaver, Dept. of Agronomy, Univ. of Puerto

Rico, Mayaguez

Summary: Large collections of germplasm can pose problems to both
curator and user. Management of collections by curators become
increasingly difficult as the number of accessions increases.
Breeders or other users often do not have the resources to
screen or otherwise utilize the entire collection to meet their
purposes. A core collection, a subset of accessions that is
representative of the genetic diversity that occurs in the entire
collection, might help curators and users in better allocating
limited time and resources.

8:00 Introduction Linda Wessel-Beaver

8:10 Core Subsets from a Curator’s Viewpoint

Warren F. Lamboy, USDA–ARS Plant Genetic Resources Unit
Research Leader/Supervisory Geneticist, USDA-ARS Plant
Genetic Resources Unit, Cornell Univ., Geneva, New York
14456-0462

At the USDA-ARS Plant Genetic Resources Unit (PGRU) in
Geneva, NY, we have established core subsets of apple
(Malus) and grape (Vitis) germplasm. Plants in these genera
are typically long-lived woody perennials that are clonally
propagated, a fact that conditions our experiences with respect
to core subsets. At Geneva, a core subset is an assemblage of
accessions, selected from a germplasm collection, that is
intended to reasonably represent the genetic diversity of the
entire collection. The purpose of the core subset is to provide
a window into the genetic diversity contained in the collection
that will enable a germplasm user to more rapidly locate
specific accessions that might be of interest, when little or no
specific information is available about which accessions possess
the characteristics of interest. Determination of which accessions
from a collection should be included in a core subset can be
made using information on taxonomy, geographic origin,
phenotype, genetic markers and other characteristics. Core
subsets do not and are not intended to decrease the overall
effort needed to maintain a germplasm collection; in fact, quite
often, they increase it. Nevertheless, they have the potential to
decrease the effort expended by germplasm users in identifying
germplasm of interest. The extent to which this potential is
realized depends on how strongly the characteristics used to
construct the core subset correlate with the characteristics of
interest to the user. Strong correlation is usually assumed, but
this is rarely or never tested. The amount of resources utilized
by a curator in constructing, maintaining, and refining a core
subset should be balanced against the actual or estimated
potential savings realized by users of that collection. These
savings should be measured not only in terms of the number
accessions that did not need to be evaluated, but also in terms
of whether the characteristics of interest were actually found.
Successes, or lack thereof, in utilizing the core subsets for
grapes and apples will be discussed.

8:35 Core Subsets in a Cross-pollinated Crop: The Case of
Cucumber

Jack E. Staub*, ARS, USDA, Horticulture Dept., Univ. of
Wisconsin-Madison

Genetic relationships among 970 cucumber plant introductions
(PIs) in the U.S. National Plant Germplasm System (NPGS)
were assessed by observing variation at 15 isozyme loci.
Allozyme frequency data of these PIs were compared to
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allozyme variation in heirloom and modern cultivars released
between 1846 to 1985 (H&M cultivars; 178 accessions), and
experimental commercial germplasm (EC germplasm; 82
accessions) in use after 1985. Multivariate analysis defined
four distinct groups of accessions (Groups A-D), where Group
A consisted of PIs received by the NPGS before 1992, Group
B contained PIs from India and China obtained by NPGS after
1992, Group C consisted of EC germplasm, and Group D
contained H&M cultivars. Morphological (water and heat stress
tolerance) and disease resistance evaluation data (resistance
to causal agents of angular leafspot, anthracnose, downy
mildew, rhizoctonia fruit rot, target leafspot) from the Germplasm
Resources Information Network (GRIN) of the PIs examined
were used in conjunction with estimates of population variation
and genetic distance estimates to construct test arrays and a
core collection for cucumber. The test arrays for resistance/
tolerance to angular leafspot, anthracnose, downy mildew,
rhizoctonia fruit rot, target leafspot, and water and heat stress
consisted of 17, 16, 17, 16, 17, 16 and 16 accessions,
respectively. The core collection that was developed consisted
of accessions delineated in these test arrays (115) and 32
accessions that circumscribed the genetic diversity of the
NPGS collection based on their isozymic variation. The core
collection represents about 11% of the total collection’s size
(115 + 32 = 147). Given estimates of genetic diversity and
theoretical retention of diversity after sampling, this core
collection could increase the curatorial effectiveness and the
efficiency of end-users as they attempt to identify potentially
useful cucumber germplasm.

9:00 Molecular Marker-based Characterization of Genetic
Diversity in Core Collections

James Nienhuis*; Dept. of Horticulture, Univ. of Wiscconsin,
Madison, WI 53706

The paradox of genebank collections is that the larger the
collections the higher the probability of sampling genetic
diversity, but larger collections simultaneously limit the ability of
breeders to manage and use the resource. Core collections
have become increasingly useful as a management tool both
for genebank curators as well as plant breeders. Many different
criteria have been used to analyze genetic diversity, including
geographical, morphological, biochemical data; nevertheless,
the paucity of characterization data associated with accessions
in base collection of a crop species may result in sampling
biases in the development of core collections. Polymorphic
PCR based molecular markers, RAPDs, AFLPs, SCARS,
SSRs etc., are often abundant in crop species and provide an
objective measure of genetic diversity; however, characterization
of thousands of accessions is, as of yet, impractical. Comparison
of genetic diversity between samples obtained from core and
base collections can be useful in validating that a core is
representative. In addition, molecular characterization allows
comparison between core collections of different genebanks,
and between core collections and other collections representing
secondary centers of diversity.

9:25 Discussion

8:00 a.m.–10:00 a.m. .................................................  CC 105
Workshop 2: Organic Tree Fruit Production—Status of
the Science
Working Group Sponsor: Pomology (POM)
Presiding: Michael L. Parker, Dept. of Horticultural Science, North

Carolina State Univ., Raleigh
Summary: With the recently released USDA guidelines for Organic

certification and increased interest in organic fruit production, the
science behind organic tree fruit production recommendations should
be investigated. This workshop will explore the horticultural areas of
organic fruit production that have been explored and implemented

as well as some of the areas in which further investigation needs to
be conducted. Participants are from all areas associated with organic
fruit production, and the workshop will conclude with a panel to
facilitate discussion.

8:00 Overview of the Workshop Michael L. Parker

8:10 Evolution of the Organic Industry Structure in California

Sean Swezey*, Director, Sustainable Agriculture Research
and Education Program and Specialist, Center for Agroecology
and Sustainable Food Systems, Univ. of California

8:20 Overview of Organic Pomology Systems

Sean Swezey

8:40 Organic Pome Fruit Production in California

Janet Caprile, Farm Advisor, UCCE–Contra Costa County,
Pleasant Hill, Calif.

The basic difference between organic and conventional
productions systems are the products and strategies employed
for fertility, pest management and fruit thinning. The products
must be derived from “natural” sources (animal, plant, or
mineral) as defined by state and federal laws, although there
are a few synthetic products (soaps, petroleum oil, pheromones,
micronutrients) which are legally permitted. In California, nitrogen
is commonly the only nutrient addition needed. The modest,
annual pome fruit requirement can be easily and economically
provided by a leguminous cover crop. Manures, composts,
other animal or plant products (i.e. kelp, fishmeal or emulsion,
bone meal, blood meal) and mined minerals (i.e. limestone,
sulfur, rock phosphate, dolomite, calcium chloride) can also be
used. Manufactured micronutrients may be used if a deficiency
has been documented. The three primary diseases are scab,
fireblight and powdery mildew. These can be adequately controlled
through cultural means (pruning), monitoring and organic sprays
(Streptomycin, Terramycin, Bordeaux, copper, lime sulfur, sulfur),
if needed. The most common insect pests are codling moth, pear
psylla, aphids, mites, scale, leaf rollers, and leaf miners. Codling
moth is the most challenging and is controlled primarily with
mating disruption supplemented with sanitation, parasitic wasps,
oil, kaolin clay, and/or granulosis virus. The other pests are
adequately controlled by naturally occurring beneficial insects,
dormant and summer oils, BT, soaps, or neem. Weed control is
accomplished by cover crops, mowing, disking, mulching, and/
or flaming. Thinning is done by hand or with lime sulfur sprays at
bloom followed by a hand thinning.

9:00 Challenges of Organic Stone Fruit Production

Greg House; Organic Grower, Greg House Farms, Davis, Calif.

9:20 Organic Fruit Production in Eastern North America: Keys
to Economic Success

Ron Perry; Dept. of Horticulture, Michigan State Univ., East
Lansing

9:40 Panel Discussion

8:00 a.m.–9:15 a.m. ...................................................  CC 316
Oral 1: Cross-commodity: Marketing/Consumer
Preference/Media Outreach
Presiding: James E. Barrett, Dept. of Environmental Horticulture,

Univ. of Florida, Gainesville
8:00 a.m.

Greenhouse Business Benchmarking and Competitiveness
Analysis
Wen-fei L. Uva*1, and Steven T. Richards2; 1Dept. of Applied Eco-
nomics and Management, Cornell Univ.; 2Cornell Cooperative Ex-
tension, Cornell Univ.

While average annual gross receipts from greenhouse operations
show a strong growing trend in the nation, changes in receipts in the
northeastern United States, and in New York in particular, have not
been as robust over the last decade. To stay competitive, it is
essential to develop financial management and business analysis
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competency among greenhouse businesses. This project collects
and summarizes financial and marketing information from New York
greenhouse businesses. A report was developed for each participat-
ing greenhouse business, which includes financial statements (bal-
ance sheet, income statement, and case flow statement) and finan-
cial ratios of the operation, comparison of the firm with others in the
industry, and the business performance analysis. In addition, busi-
ness analysis measures were developed for greenhouse managers
to evaluate production efficiency, cost efficiency, capital efficiency,
and profitability. Business and marketing benchmarks are being
established for the greenhouse industry according to firm size and
marketing channels. Data will be collected annually to establish
industry trends. The first group of greenhouse operations inter-
viewed was wholesale operations of potted flower and bedding plant
production with an average greenhouse area of 55,000 square feet.
The first year data showed that the average revenue was $12.80/sq.
ft., the average accrual gross margin was 32%, the average accrued
fixed expenses were 22%, and the average accrued net income was
9%. The highest cost item for cost of goods sold was seeds/plants,
averaging 35% of total cost of goods sold, followed by labor cost
(28%), heating fuel (12%), and potting media (11%). Additional
operation efficiency measures were calculated.

8:15 a.m.
Consumer Perceptions and Preferences for Selected
Traditional Flowering Pot Plants and Forced Perennials
Elizabeth H. Moore1, Bridget K. Behe*2, Forrest S. Carter3, and
Arthur C. Cameron2; 1formerly, Dept. of Horticulture; 2Dept. of Horti-
culture; 3Dept. of Marketing and Supply Chain Management, Michi-
gan State Univ., East Lansing, MI 48824

U.S. wholesale flowering pot plant production is growing slower
than outdoor garden plants. Consumers may perceive flowering pot
plants as having finite life with little value outdoors. We surveyed 200
visitors to the Detroit, Mich., flower show in Apr. 1999 to determine
perceptions of 3 traditional indoor flowering pot plants and 6 forced
perennials. Squared Euclidean distances were calculated to de-
velop a perceptual map. Major dimensions identified were an indoor/
outdoor, color, and flower-form. Use and color preferences were
evaluated to determine the most valuable features. Participants
recognized perennials as belonging outdoors in the garden, giving
marketers an opportunity to reposition them as “new” pot plants.

8:30 a.m.
Comparison of Consumer and Grower Preferences for
Poinsettias
J.E. Barrett*, C.A. Bartuska, J.C. Bradley, and T.A. Nell; Environ-
mental Horticulture Dept., Univ. of Florida, Gainesville, FL 32611

Many of the new poinsettia cultivars have the same general look
of ‘Freedom Red’. However, some introductions have distinctly
different bract color and/or plant form, and the diversity in poinsettia
cultivars has never been greater. Three studies were conducted to
compare the preferences of growers and consumers for poinsettias.
In the first study, participants were asked to select their favorite
shade of red. Both the consumer and industry participants selected
the true, concentrated red color of ‘Bright Red Sails’ as their favorite
shade of red by a ratio of 10:1 over the red-violet color of ‘Freedom
Red’. Participants were shown 12 plants representing many of the
different colors and forms of poinsettias and selected the plants they
would purchase if they were buying three plants. ‘Freedom Red’ was
the industry’s top cultivar, but was only the 4th choice of consumers.
The consumers’ 1st and 2nd cultivars, ‘Winter Rose Dark Red’ and
‘Pizarro’, were the industry’s 4th and 5th selections. ‘Plum Pudding’
was the 2nd or 3rd choice of the participants, and its acceptance by
both groups may be because purple has become an important color
in Christmas decorations. In the third study, the consumers were
asked to chose their top 10 cultivars out of the 103 in the trial. As in
1999, ‘Plum Pudding’ was the top cultivar being picked by 49% of the
participants. These results indicate that consumers’ preferences for
poinsettia cvs are probably more varied than the industry recog-

nizes. The industry should evaluate the current direction being taken
in the development of new cultivars.

8:45 a.m.
Multimedia Environmental and Horticultural Outreach: The “If
Plants Could Talk” Program for Public Television and the
Internet
W.T. Hlubik*1; N. Polanin2*, M. Flahive DiNardo3, R. Weidman1, and
D. Smela3; 1Rutgers Univ. Cooperative Extension of Middlesex
County; 2Rutgers Univ. Cooperative Extension of Somerset County;
3Rutgers Cooperative Extension of Union County, New Jersey

“If Plants Could Talk” is a university-based educational gardening
television series and World Wide Web site that provides scientific
information for the general public, showcasing the program areas
and initiatives within Rutgers Univ. and other northeastern coopera-
tive extension systems. These include such topics as plant selection
and care, nutrition, integrated pest management, sustainable agri-
culture, and open space. Five 30-minute programs have aired in
2000 on New Jersey Network (NJN) Public Television. NJN, a local
Public Broadcasting Station, has a potential audience of 7.8 million
viewers throughout NJ, PA, DE, NY, and CT. Nielsen ratings
indicated 28,000 households from southern NJ and the Philadelphia
area viewed the February (premiere) show, with a 20% regional
viewership increase in October to 34,000 households. Demographic
data indicate a much younger (18–49) and more diverse audience
(2:1 male) than a nationally recognized gardening show run in the
same time slot. The interactive Web site, http://
ifplantscouldtalk.rutgers.edu, acts as a complimentary educational
resource for the television show, containing detailed information
directly related to broadcast episodes. The Web site has had over
30,000 visitor sessions and 620,000 hits since going online in Jan.
2000, and features modern internet technologies (slide shows,
virtual tours, streaming video) to display information in an entertain-
ing format. Webtrends data indicate that a majority of viewers (77%)
visit the site during the week, with Monday and Friday lunch hours
(16% each) experiencing the most traffic (“hits”). Visitor sessions are
predominantly on the weekend (33%) and through aol.com (55%),
last over 12 minutes, and most frequently request in-depth or
associated information regarding televised segments (33.5%). The
selection of program topics by faculty and staff of Cook College and
Rutgers Cooperative Extension is based on current critical issues in
horticulture and the environment for local clientele.

9:00 a.m.
Virtual Farmers Markets
Allison Brown*, 570 Lanceshire Lane, State College, PA 16803

Farmers markets selling locally grown produce have become
important commercial outlets for farmers in many areas of the USA.
Their success is tied to economic and social factors. The face-to-
face experience at the markets is identified by customers and
growers as one of the important reasons for attending a market.
Farmers market vendors, like other horticulturists, have long used
the Internet to advertize the location of their farms, to announce the
availability of seasonal products and to maintain contact with cus-
tomers. In the past few years, virtual farmers markets have emerged,
with mixed success. What is the link between physical and virtual
farmers markets? Will the virtual market lead to the end of physical
farmers markets as we know them or will consumers and growers
continue to attend physical markets for the fun of it?

The program schedule and abstracts are presented in
chronological order and presenting authors are indicated by
asterisks (*).

An index of all participants listed in the program by page
number is provided at the end if this issue.
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8:00 a.m.–9:30 a.m. ..................................................... CC 104

Oral 2: Cross-commodity: Extension/Technology
Transfer
Presiding: Doug Sanders, Dept. of Horticultural Science, North
Carolina State Univ., Raleigh, NC
8:00 a.m.

Production of a Video Series on Greenhouse Vegetable
Production: Biocontrols; Organic Fertilization and Best
Management Practices
M.M. Peet*1, J. Miles1, K.R. Baldwin1, J.O’Sullivan2, E. Estes3, and
R.G. Snyder4; 1Dept. of Horticultural Science, NCSU; 2NC Coop.
Ext., NC A&T State Univ.; 3Ag. Resource Economics, NCSU; 4Truck
Crops Branch Exp. Station, Mississippi State Univ.

Nationally, the greenhouse vegetable industry is expanding 30%
to 40% annually. At some point this rate of growth may no longer be
sustainable, and growers will look to value-added practices such as
organic or pesticide-free production to distinguish their product. This
is a particular concern because of competition from low-cost im-
ported greenhouse tomatoes. Most greenhouse growers would like
to be pesticide-free in their operation because of the limited number
of approved pesticides and the marketing appeal of pesticide-free
produce. Thus a conversion to organic would involve only a change
in substrate and fertigation practices and adopting pesticide-free
practices would involve only more knowledge of biocontrols. A
recently completed SR-IPM project provided guidelines for biocontrol
of silverleaf whiteflies (an increasing threat) and organic fertilization
practices. To better distribute this information to growers and those
in the research, teaching and extension communities, we have been
working on a series of three 15-minute videos, a website:http://
www.ces.ncsu.edu/greenhouse_veg/. and a distance education
course (HS 590C, Greenhouse Vegetable Production). Another
feature of the project was to compare the economics of organic and
conventional greenhouse production systems.

8:15 a.m.
Buckeye Gardener Videos
Tim Rhodus*, Dept. of Horticulture & Crop Science, The Ohio State
Univ.

A collection of over 200 video clips, each presenting a focused
discussion on a specific horticultural topic, are available on the
Internet. The clips were originally produced for broadcast television
as part of a local gardening show in Columbus, Ohio. Partnering with
Tom McNutt, the host of each video, the collection has been
organized, digitized, and archived. A text transcript of each segment
allows users to search the archive by title or keyword. The videos are
viewed with an Internet browser configured for QuickTime or Win-
dows Media Player. Clips are arranged seasonally and apply to
indoor, as well as outdoor gardening/landscaping topics. Editing and
compressing of the videos was done using iMovie2, Media Cleaner
Pro 5.0, and Sorenson Developed Codec 2.2. Website: http://
hcs.osu.edu/movies/

8:30 a.m.
Vegetable Production in Florida Moves into the Millennium
with Protected Agriculture
Nicole L. Shaw* and Daniel J. Cantliffe; Horticultural Sciences Dept.,
Univ. of Florida, Gainesville, FL 32611

The Protected Agriculture Project at the Horticultural Sciences
Dept. in Gainesville has been conducting research in a passive-
ventilated, double-layer-polyethylene-covered greenhouse since
1998 and addressing the major challenges faced by the Florida
vegetable industry. These challenges are: increased regulation for
the use of water, fertilizer, and pesticide inputs; loss of a major soil
fumigant methyl bromide; increase urbanization and loss of the more
desirable (warmer) production land in southern Florida; and contin-
ued challenges from weather, including freezes, winds, and rain.
Added to these challenges are the increasing problems associated
with regional and global market competition. By using the technology

associated with protected ag systems, including greenhouses, grow-
ers can fine-tune the use of water, fertilizer and pesticides by using
hydroponics and insect screens along with biological control and rid
themselves of soil fumigants by using soilless culture such as perlite,
in which crops can be grown year round throughout the state.
Current and past research conducted with the Protected Ag Project
includes cultivar trials on new commodities developed especially for
the greenhouse industry, such as, ‘Galia’ muskmelon, ‘Beit Alpha’
cucumber, and improved colored pepper cultivars, container and
media studies with ‘Galia’ muskmelon and ‘Beit Alpha’ cucumber
which compare polyethylene bags and plastic pots as well as perlite
and pine bark as media, trough and bag production of strawberry,
nitrogen fertigation requirements for ‘Galia’ muskmelon and straw-
berry, and pruning and density studies with pepper. The research
being presented will illustrate by using protected ag technology,
Florida vegetable growers can increase yields and provide high-
quality pesticide-free product which can successfully compete in the
global or winter market. Detailed information, including the structure
and supplies, biological control, research summaries and publica-
tions, has been incorporated into a well-publicized website: http://
www.hos.ufl.edu/protectedag.

8:45 a.m.
Oregon Master Gardeners: Who Are They and How Much
Time Do They Spend On-line?
Erika Kirsch* and Ann Marie VanDerZanden; Oregon State Univ.,
Corvallis

Oregon Master Gardeners will be surveyed to identify volunteer
demographics, as well as familiarity and frequency of use with
current computer technology. The Oregon State Univ. Master Gar-
dener Program has evolved over the past 25 years, and as such so
have the training needs. New demands are presently being made to
create training programs that include; youth and school outreach
programs, horticultural therapy, and civic function within the commu-
nity, as well as finding sustainable ways to use environmental
resources. The survey data will be used to make informed decisions
regarding the Oregon State Univ. Master Gardener Program. Ulti-
mately, integrating these new technological teaching strategies will
enhance the overall efficiency and effectiveness of the program, and
may enable the Oregon State Univ. Extension Service to reach a
larger audience.

9:00 a.m.
Competency-based Training Program in Horticulture for
County Extension Agents in North Carolina
D.C. Sanders*, D.W. Monks, T.E. Bilderback, and M.D. Boyette;
Depts. of Horticultural Science and Biological and Agricultural Engi-
neering, North Carolina State Univ., Raleigh, NC 27695

We were beset with the difficulty of training agents of vastly
different backgrounds and experiences, as there are frequently new
agents entering our organization and a pressing need to keep
established agents at the cutting edge of technology. To help resolve
this situation, we established a five-tier training program. The train-
ing program takes a competency-based approach as presented in
the NC Coop Ext training program called Personal and Organiza-
tional Development (POD). The program for horticulture was devel-
oped using a representative group approach. A planning team was
drawn from volunteers representing agents and specialists in vari-
ous horticultural specialities, and specialists from supporting disci-
plines. First, training needs were determined with a survey of
learners. Then the planning group discussed the needs and formu-
lated a plan that accounted for the employee’s background and
experience. The proposed plan was then sent to the planning group
for review and modification, and later to all Hort specialists for further
comment. Then the plan was sent to all horticulture agents for their
suggestions, and further modifications were made. Finally, the plan
was discussed with those leaders who are responsible for agent
career development, where it received a favorable response. The
plan has five tiers: 1. Technical orientation and mentoring; 2. Basic
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topics; 3. Intermediate topics; 4. Advanced topics; 5. Graduate level
courses taught accommodate agent schedules. The training pro-
gram has been initiated and met with favorable response from both
trainees, and trainers and administrators. Details of the plan will be
discussed.

9:15 a.m.
California Extension Program Planning and Coordination
Facilitated through Workgroups
Mike Murray*; Univ. of California Cooperative Extension, Colusa
County, Calif.

Extension programs in California were reorganized in July 1999.
Prior to the reorganization, county extension program planning was
the responsibility of each of the four Regional Directors that managed
extension activities within their geographic areas. There was limited
state or system-wide coordination of applied research or technology
transfer activities. That situation was addressed in the reorganization
by encouraging farm advisor, specialist and AES faculty participation
in workgroups. A workgroup is simply a collection of UC staff who have
common interests or objectives related to a discipline or commodity.
California extension staff are organized into one of three program-
matic areas; agricultural resources, natural resources or human
resources. All of the workgroups are organized around one of these
three programmatic areas. There are currently in excess of 100
functioning workgroups. Staff is encouraged to participate in the
process by providing resources for in-service training, educational
programs, or applied research activities through workgroups. This is
a competitive process, so those workgroups or individuals that are
addressing statewide priorities fare better than those that are “doing
their own thing.” An element of the workgroup process that is still being
developed is mechanisms to expand workgroup membership to
include clientele and end-users. This will insure that extension pro-
grams are relevant to clientele needs and, possibly, lead to enhanced
external support (both financial and political). These changes in
internal organization will, and are, having significant impacts on the
way in which extension programs are delivered in California. The
nature of those changes, and likely short and long-term impacts, will
be more closely examined in this paper.

8:00 a.m.–9:45 a.m. ..................................................  CC 319

Oral 3: Woody Ornamentals/Landscape/Turf:
Propagation/Rooting/GR/Growth Control
Presiding: Ken Shackel, Dept. of Pomology, Univ. of California,
Davis
8:00 a.m.

Using Recirculating Subirrigation to Determine Optimal
Auxin and Root Zone Temperature for Rooting Stem
Cuttings
J.S. Owen, Jr.*, W.A. Johnson, and B.K. Maynard; Dept. of Plant
Science, Univ. of Rhode Island, Kingston, RI 02881

Recirculating subirrigation is a hybrid propagation technique that
obviates the use of mist by supplying water to the base of the cutting
through capillary action. Lightly wounded leafy stem cuttings of
‘Franksred’ red maple, ‘Mariesii’ doublefile viburnum, and
‘Sparkleberry’ holly were treated with a basal dip of water, 20:1 or
10:1 Dip-N-Grow® (DNG; 500 ppm IBA+ 250 ppm NAA, and 1000
ppm IBA+ 500 ppm NAA, respectively). Rooting occured at me-
dium temperatures of 20, 23, or 26 °C. Red maple and Sparkleberry
holly were harvested after 33 days, doublefile viburnum after 17
days, and evaluated for percent rooting, and root number plus root
length of rooted cuttings. In media maintained at 23 °C, Sparkleberry
holly treated with 20:1 and 10:1 DNG rooted 87% and 80%,
respectively. Mean root number and root length of Sparkleberry
holly cuttings rooted at 20 °C was significantly less than 23 or 26 °C.
Cuttings of all three species yielded significantly higher root num-
ber and root length when treated with 10:1 DNG vs. water. In every
case, mean rooting percentages of cuttings treated with auxin were
best fit against basal stem temperature by quadratic trends, sug-

gesting that 20 °C was suboptimal and 26 °C supraoptimal. Red
maple root length, a good indicator of supraoptimal temperature,
was significantly lower on cuttings rooted at 26 °C than at 23 °C,
regardless of auxin application. Using recirculating subirrigation,
the present research indicates that it is feasible to determine
optimal temperatures and auxin concentrations for the propagation
of a variety of species without the use of mist.

8:15 a.m.
Root Regeneration of Landscape Palms
A. James Downer*, Dennis Pittenger, and Donald R. Hodel; Univ.
of California Cooperative Extension

Palms are valuable plant materials common to subtropical and
tropical landscapes. Specimen palms are often transplanted for
instant landscape effects. However, transplant survival is often
unsatisfactory. Some reports suggest that many palm roots do not
regenerate after cutting and that after transplanting new roots must
grow from the root initiation zone (RIZ) of the palm. To understand
palm root regeneration, we conducted a 3-year study with 16 palm
species common to Mediterranean landscapes. A trench was cut
0.6 m deep starting at the base of each palm and extending 1.0 m
away from the trunk. Trenching treatments were replicated three
times for each species. Trenches were backfilled with horticultural
perlite. Trenches were excavated and roots were harvested quar-
terly from predetermined zones along the trench wall. Root counts
and root weights were determined after each excavation. Most
palms showed evidence of regrowth from cut root ends, and root
counts progressively increased for many palms during the study.
Species varied in the time of year that maximum root growth
occurred, although most produced the greatest number of roots
during warmer months. This research shows that for many palms
the time of year that roots are cut is more important than root ball
size to maximize the success of transplanting. Only enough rootball
to protect the RIZ and the majority of existing roots is necessary.

8:30 a.m.
Rapid Equilibration of Leaf and Stem Water Potential under
Field Conditions
Ken Shackel*, Allan Fulton, Richard Buchner, Bill Olsen, Larry
Schwankl, Cyndi Gilles, Nick Bertagna, and Jed Walton; Univ. of
California, Davis, CA 95616

Plant-based measurement of water status using midday stem
water potential (SWP) has been developed in a number of decidu-
ous tree crops for managing irrigation, particularly Regulated
Deficit Irrigation (RDI). Previous studies have been based on the
use of a reflective plastic envelope to cover the leaf, which remains
attached to the stem, followed by a relatively long equilibration time
(1–2 hours) to ensure that water potential has reached a state of
equilibrium between the nontranspiring leaf and the stem. How-
ever, covering the leaf for one to two hours prior to measuring SWP
has constrained on-farm adoption of this irrigation management
technique. A second constraint has been the restriction to a mid-
afternoon time frame (13:00–15:00) for sampling, which limits the
area that can be monitored by one individual with a pressure
chamber. This paper reports findings from field studies in almond,
walnut, and prune, showing that for routine monitoring and irriga-
tion scheduling using lower canopy leaves, a period of 10 minutes
or longer is sufficient to ensure equilibrium between leaf and stem
water potential. Based on a large sample (N>120) to determine
measurement variability, we estimate that a sample size of one leaf
per tree and 10 trees per irrigation management section should
also give a reasonably accurate mean (within 0.05 MPa of the
population mean). Midmorning and midday SWP measurements
also exhibited similar seasonal patterns and responded similarly to
irrigation events. Hence it may be possible to extend the period of
sampling for SWP, if a suitable correction can be made to midday
conditions based on local environmental conditions at the time of
sampling.
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8:45 a.m.
Application of Forcing Solution Technology to Micro and
Macropropagation of Woody Plant Species
Bahget T. Hamooh* and Paul E. Read; Dept. of Agronomy and
Horticulture, Univ. of Nebraska, Lincoln, NE.68583-0724

A series of experiments was conducted to further modify the
forcing solution technology in order to expedite the propagation of
woody plants such as Cornus alba, Euonymus alatus, Ligustrum
vulgare, Lonicera maackii, and Spiraea canescens. Silver thiosul-
fate (STS) in the forcing solution hastened bud break, increased
per cent bud break and enhanced shoot elongation. Including GA3

alone or in combination with STS in the forcing solution cut time to
budbreak in half, exhibited a higher percent budbreak and almost
tripled shoot elongation when compared to including STS alone. An
average of more than 3 cm in shoot length was achieved in less
than 3 weeks starting as early as December during the dormant
season in the woody plant species examined. Scanning electron
microscopy observations of the stems receiving different treat-
ments applied suggest that the use of GA3 and STS can mobilize
stored starch to enhance the growth rate of forced woody stems.
Stems from which the samples were collected apparently utilized
the stored starch grains for breaking the dormant period leading to
subsequent shoot elongation. Addition of GA3+STS to the forcing
solution led to higher in vitro shoot number and longer shoots
compared to the STS treatment alone. Benzyladenine (BA) or
thidiazuron (TDZ) added to the culture medium or the forcing
solution promoted micropropagation of these woody plants. This
indicated that BA or TDZ added into the forcing solution can be
delivered to the softwood growth, which can be then used as
explants for in vitro culture. Although GA3 added to the forcing
solution decreased rooting ability of softwood cuttings, the addition
of STS following the initial use of GA3 appears to counteract the
undesirable effect of GA3 on rooting. This research has demon-
strated that the forcing solution technique appears to be a fast,
effective and economical means of propagating woody plants
throughout the year.

9:00 a.m.
Paclobutrazol and Uniconazole Applications Affect
Production Quality and Subsequent Landscape
Performance of Blue Plumbago
Garry V. McDonald* and Michael A. Arnold; Texas A&M Univ.,
Dept. of Horticultural Sciences, College Station, TX 77843-2133

Plumbago auriculata Lam., blue plumbago, were grown in 2.3-L
black plastic nursery containers under typical outdoor container
nursery conditions. Paclobutrazol (formulated as Bonzi®) and
uniconazole (formulated as Sumagic®) were applied as substrate
drenches or foliar sprays. Paclobutrazol was tested at drench rates
from 0 to 160 mg·L–1 active ingredient (a.i.) and as a foliar spray at
rates from 0 to 1,600 mg·L–1 a.i. Uniconazole was tested at drench
rates from 0 to 24 mg·L–1 a.i. and as a foliar spray at rates from 0
to 240 mg·L–1 a.i. After evaluation of effects of the growth regulators
on production responses, plants were transplanted to landscape
beds to evaluate residual or carry-over effects. Paclobutrazol
drenches of 40 to 80 mg·L–1 appear to effectively produce a more
compact growth form on blue plumbago during production, unfor-
tunately this level of paclobutrazol severely retarded plant growth
subsequent to transplanting to the landscape. Uniconazole sprays
of 60 to 120 mg·L–1 were also effective in producing a more compact
plant in the nursery. Landscape trials indicated that uniconazole
has some residual negative impacts on growth and flowering of
blue plumbago, while low level applications of paclobutrazol as a
substrate drench in the nursery resulted in either neutral or positive
effects on growth and flowering in the landscape. The paclobutra-
zol flowering enhancements are somewhat unusual, and did not
occur in the second year’s trials, thus it would be imprudent to
recommend paclobutrazol for this effect. At 5 to 10 mg·L–1 paclo-
butrazol drenches increased vegetative growth and flowering in the
1999 landscape trials. The 5 mg·L–1 rate also induced a more

compact canopy following landscape planting in 2000 without
adversely affecting flowering, but the 10 mg·L–1 treatment reduced
flowering in the 2000 landscape trials. Residual effects of some
treatments were exhibited in a delayed fashion in the landscape
after those treatments appeared to have no effect during produc-
tion, serving as an strong argument for testing residual effects of
any production treatments before recommending wide-scale imple-
mentation.

9:15 a.m.
Relative Effectiveness of Control Mechanisms for Juvenile
English Ivy (Hedera helix) as Measured by Leaf Respiration
and Root–Crown Starch Content
Taryn Bauerle* and Linda Chalker-Scott; Univ. of Washington,
Center for Urban Horticulture

Urban parks in Seattle, WA, and other Pacific Northwest cities
continue to be inundated by invasive weeds such as English ivy
(Hedera helix). Once a desirable ornamental, this species
outcompetes native vegetation and is now actively eradicated by
park managers. To date, removal methods are based on anecdotal
evidence and are only temporarily successful, as H. helix usually
recovers and sprouts from underground meristems. To determine
an effective control mechanism, the ecophysiology of H. helix must
be understood. The objective of this study was to compare the
physiological impacts of ivy control methods via changes in respi-
ration, root starch, and regrowth. Five treatments (gibberellic acid
(GA3), Roundup, injury (pruning), mulch, and heat) were tested
upon greenhouse-grown plants. Results show that GA3-treated
plants were not significantly different from the controls, while the hot
water and injury treatments were most successful at lowering the
plant’s respiration. Root starch yielded similar results with control
and GA3-treated plants retaining high starch reserves, while injury
significantly lowered starch. Based upon these greenhouse studies,
field plots were delineated in an urban park with significant ivy
infestation. Each plot was subjected to one of six treatments: control,
steam, pulling (removal), Roundup, steam + mulch, and injury
(pruning) + mulch. While all plants contained the same amount of
root-crown starch prior to treatment, levels were significantly lower
in plots that were injured and mulched. Starch levels and regrowth
continue to be monitored in all plots. The results of this study will
allow park managers to effectively combat English ivy and perhaps
other invasive weeds in a scientifically defensible way.

9:30 a.m.
Cold Hardiness and Soluble Carbohydrates Content in
Saltgrass
Mohamed Shahba*, Yaling Qian, Harrison Hughes, and Dana
Christensen; Dept. of Horticulture and Landscape Architecture,
Colorado State Univ.

Cold hardiness is a significant environmental adaptation that
controls plant geographical distribution. This study was conducted
to determine the relative cold hardiness and soluble carbohydrates
in six genotypes of saltgrass [Distichlis spicata (L.) Green]. Geno-
types ‘A65’, ‘C66’, ‘55’, ‘32’, ‘A29’, and ‘48’ were established in the
field at Horticulture Research Center in Fort Collins, CO. From
October to April in both 1999–2000 and 2000–2001, stolons were
sampled monthly for freezing test and carbohydrate analysis. Cold
hardiness was evaluated by determining the freezing temperature
resulting in 50% mortality. Soluble carbohydrates, including fruc-
tose, glucose, sucrose, raffinose, and stachyose, were measured
by gas chromatography. Generally all genotypes exhibited their
maximum cold hardiness between November and March. Ranking
of genotypes for cold hardiness was 48 = A29 < 55 < 32 < A65 < C66
during midwinter in 1999–2000. Cold hardiness of each genotype
reflected its region of origin; genotypes collected from the Dakotas
and Colorado were more cold hardy than those collected from
Nevada. Fructose, glucose, raffinose, and stachyose were found to
be indicative of cold hardiness, whereas sucrose had no relation-
ship with the cold hardiness ranking of the selected genotypes.
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9:00 a.m.–11:00 a.m. ................................................  CC 301

Leafy Vegetable Crops Germplasm Committee
Meeting
Presiding: Edward J. Ryder

10:00 a.m.–11:00 a.m. ..............................................  CC 303
International Advisory Council Meeting
Chair: Alexander A. Csizinszky

10:00 a.m.–11:00 a.m. ..............................................  CC 317
Horticulture Hall of Fame Selection Committee
Meeting
Chair: James N. Moore

10:00 a.m.–12:00 noon .............................................  CC 318
HortTechnology Editorial Board
Chair: Neal E. De Vos

10:00 a.m.–12:00 noon .............................................  CC 304
Associate Editors Meeting—Journal and HortScience
Co-Chairs:
M. LeRon Robbins, Science Editor, HortScience
Frank A. Blazich, Science Editor, Journal

10:00 a.m.–12:30 p.m. ...............................................  CC 104
Workshop 3: On-line Learning: New Tools for Consumer
Horticulture and Master Gardener Programs
Working Group Sponsor: Consumer Horticulture and Master Gardener

(CHMG)
Presiding: Jon Traunfeld, Univ. of Maryland, Ellicott City
Summary: Web-based learning initiatives designed for home horticulture

clientele are cropping up across the U.S. New and traditional
audiences appear eager to try on-line learning, especially where no
face-to-face alternatives exist. A key challenge is to identify specific
learning needs that can be effectively met electronically. This
workshop will showcase four projects that demonstrate the potential
of web-based learning initiatives to reach new and traditional
audiences.

10:00 Introduction Jon Traunfeld

10:05 Master Gardener Training On-line Equals Classroom
Learning

Karen J. Jeannette and Mary Hockenberry Meyer*; Dept. of
Horticultural Science, Univ. of Minnesota, St. Paul, MN 55317

The effectiveness of online training was compared to the
traditional classroom in the 3 credit Master Gardener Core
Course/Horticulture 1003 at the Univ. of Minnesota Spring
Semester 2000. Online participants took the class totally online
using modules developed in the course software WebCT.
Participants in both groups took a 30-question horticulture test
on the first and final day of class. Overall horticultural knowledge
was significantly greater for both groups in post-test results.
Pre-test scores were 58% and 61% pretest classroom and
online respectively, vs. 79% and 80% post test, classroom and
online respectively. There was no significant difference in
horticultural knowledge between the two groups. Online learners
did not perceive the lack of face-to-face interaction of an
instructor to be as important as did classroom participants.
Online learners also placed a greater value on flexibility of class
time and no commuting time than did the classroom participants.
Both groups spent an average of 72 -75 hours on the class.
However, 20% of classroom participants’ time was spent on
commuting. Online training appears to be an appropriate
method for teaching Master Gardeners.

10:20 The How When and Why of Grafting, A Distance Learning
Approach, Emphasizing Computer-mediated Hands-on

Learning

Kenneth W. Mudge* and Kelly Hennigan; Dept. of Horticulture,
Cornell Univ., Ithaca, NY 14853

“The How When and Why of Grafting, A Distance Learning
Approach”, is a Web-based course developed to teach the
principles and practices of grafting to diverse audiences. The
original version of this distance learning course has been and
is currently offered for academic credit to undergraduate students
at Cornell. In collaboration with Cornell Cooperative Extension,
a modified version of the course has been offered to a non-
traditional audience of amateur gardeners, many of whom were
Master Gardeners. The course was designed to meet the
challenge of teaching hands-on horticultural skills at a distance.
The course consists of asynchronous Web-based “lectures”,
auto tutorial laboratory assignments and an asynchronous
discussion board. Students prepare for hands-on laboratory
exercises by studying Web-based text, images, and full motion
videos of actual grafting on a CD integrated with the Web site.
Containerized Hibiscus rosa-sinensis, which student either
pick up at their cooperating CCE county Extension office or
receive through the mail, is used for hands-on grafting exercises
because it is easily propagated and grown in our greenhouse
and it is easy to graft, giving students a positive learning
experience. Top wedge grafting, T-budding and chip budding
are covered in the laboratory exercises and students are
exposed to many other techniques in lectures and discussion.
Students get feedback on lab exercises from the instructor in
response to written lab reports and from each other and the
instructor via the on-line discussion. In addition, the discussion
covers a wide range of topics, and is actively and enthusiastically
participated in. Formal and informal course evaluation indicates
a high degree of student satisfaction and willingness to take
other on-line horticulture-related distance learning courses.

10:35 A Tentative Start to Training Oregon Master Gardeners
On-line

Ann Marie VanDerZanden*1 and Bob Rost; Oregon State Univ.

At Oregon State Univ., a team of educators and web designers
have developed two non-credit, on-line training modules for the
OSU Master Gardener program. One module covers the botany
component of the annual Master Gardener training and the
other module covers soils and fertilizers. Both are comprised of
text from the respective chapters in the Master Gardener
handbook, an on-line discussion group, on-line quizzes, a
clickable glossary, links to additional educational resources on
the web, and numerous photographs and line drawings.
Additionally, the botany module has a streaming-video that is
a welcome from the instructor and two animations that illustrate
physiological processes. Both modules were tested for usability
by a group of eight Master Gardeners before being incorporated
as part of the annual training. Twenty-six new Master Gardeners
received their botany training on-line in 2000 and 30 new
trainees are slated to receive their soils and fertilizer training
on-line in 2001. To compare learning on-line to learning via the
traditional classroom setting, the 30 on-line participants and 30
in-class participants will be given a pre and post-test on the
subject. In addition to the pre and post-test, on-line participants
will complete an evaluation and user satisfaction survey of the
soils and fertilizer module. We will combine the learning data
with the user satisfaction data to determine if this is a viable
training tool for the Oregon Master Gardener program and how
we might proceed for the 2002 training.

10:50 Solving the Plant Problems of Northeast Gardeners
Through an E-mail Service

Jon Traunfeld*, Mary Kay Malinoski, and David Clement; Univ.
of Maryland, Ellicott City, MD 21042

With one-third of U.S. households connected to the internet, a
growing number of home gardeners are searching for information
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on-line. A small number of commercial and governmental web
sites have begun soliciting e-mail questions related to horticulture
and pest control. The Home and Garden Information Center
(HGIC) is a unique state-wide center established by Maryland
Cooperative Extension in 1989 to serve the needs of home
horticulture clientele and Master Gardeners. The center
educates the public through an 800 phone service, fact sheets,
classes and a web site. The web site has attracted a steady
stream of unsolicited e-mail questions over the past five years.
HGIC faculty applied for and received a USDA Northeast
Regional IPM grant in 2000 to establish an e-mail service
through the website to answer garden and pest questions from
Northeastern residents. Users complete an on-line form and
type in questions which are answered by horticulture consultants
and reviewed by faculty before being electronically returned to
the client. Answers and questions are sorted into an Access
database program. Photos of limited size can also be sent by
clients to aid in diagnosis or identification. The service began in
March 2001 and will be evaluated for efficiency and effectiveness
using preliminary data and user survey information.

11:05 Discussion

12:00 Business Meeting of the CHMG Working Group

Presiding: Jon Traunfeld

10:00 a.m.–12:30 p.m. ...............................................  CC 316

Workshop 4: History of Horticulture and Human Health
Working Group Sponsor: History of Horticultural Science (HIST)
Presiding: Paul E. Read, Univ. of Nebraska, Lincoln

10:00 Introduction Paul E. Read

10:05 Herbals: The Origins of Horticulture and Health

Jules Janick*, Dept. of Horticulture and Landscape Architecture,
Purdue Univ., West Lafayette, IN 47907-1165

The prehistoric discovery that certain plants cause harm and
others have curative powers is the origin of the healing
professions and its practitioners: priest, physician, and
apothecary, as well as professions devoted to plants: botany
and horticulture. The description of plants and their properties
and virtues (termed herbals in the 16th century) became an
invaluable resource for the physician and apothecary. The
earliest medico-botanical treatises date to antiquity. The Ebers
papyrus from ancient Egypt dates to 1550 BCE but contains
material from 5 to 20 centuries earlier. A Sumerian table from
3000 BCE contains a dozen prescriptions and proscribes plant
sources such as cassia, thyme, and fig. The Pen T’sao Ching
of the Emperor Shen Nunbs contains a hundred herbal remedies.
The earliest known Greek herbal written in the 3rd century BCE
by Diocles of Carystus does not survive but a few fragments
from an illustrated herbal of Crateuas survive from the 1st
century BCE. The herbal (De Materia Medica) by Pedanios
Dioscorides of Anazarba, a Roman army physician, is the most
famous ever written and was slavishly referred to and copied for
1500 years. The great epoch of printed herbals appeared in the
16th century of which the most notable are: Das Buch zu
Distillieren (1500) by Hieronymus Brunschwig; Herbarum Vivae
Eicones (1530, 1532, 1536) by Otto Brunfel; Kreüter Buch
(1542) by Hieronymus Boc;; De Historias Stirpium (1542) of
Leonhart Fuchs; New Herball (1551, 1562, 1568) by William
Turner; Commentarii “on Dioscorides” (1544) by Pier Andrea
Mattioli; Cruydeboeck (1554) by Rembert Dodoens; and the
Herball (1597) by John Gerard. Botany and medicine were
essentially instep until the 17th century when both arts turned
scientific and at this juncture botanical works would essentially
ignore medicinal uses while medical works were devoid of plant
lore. Yet, the medicinal use of herbs continue as an alternate
form of medicine and remain popular in various forms to the
present day despite the questionable efficacy of many popular
herbs and the reliance of many herbal recommendations on

superstition and astrology. The fact that most drugs were
originally plant-based has encouraged a new look on the
medicinal properties of plants.

10:35 Dietary Supplements: The New Herbalism

Lyle E. Craker*; Laboratories for Natural Products, Medicinal
and Aromatic Plants, Univ. of Massachusetts, Amherst, MA
01003

Sales of dietary supplements have increased considerably
during the past ten years. These market gains suggest a new
herbalism in which consumers are turning to supplements as
alternative therapies for health maintenance. Indeed, medicinal
herbs represent a large share of a supplement market that also
includes vitamins, minerals, diet aids and sports supplements.
Supplement consumers exemplify a changing attitude toward
health and basic economics, spurred by population
demographics and medical costs, that induce individuals to
experiment with naturalistic therapies. As such, herbs and
other dietary supplements depict a return to self-determination
of choice and a return to the most ancient form of health care.
Advances in standardization of marker compounds and doses
along with the current exploration of traditional medical systems
will probably further enhance the general use of medicinal
herbs in the U.S. The increased use of medicinal herbs frequently
creates opportunities for small farmers to compete within the
agricultural marketplace. Sales of herbal supplements have
been projected to be over $4 billion by 2002.

11:05 Vegetarianism and Human Health

Usha Palaniswamy*; School of Allied Health, Univ. of
Connecticut, Storrs, CT 06269-2101

Vegetarianism dates back to a time before recorded history
and, as many anthropologists believe, most early humans ate
primarily plant foods, being more gatherers than hunters. The
human diet may be adopted for a variety of reasons including
religious beliefs, political influences, economics, moral or esthetic
reasons, or economics. One of the major factors that is
influencing a movement towards vegetarianism at the present
time, is primarily associated with better health. Epidemiologic
data support the association between intake of vegetables and
fruits and low risk of chronic diseases. Vegetables and fruits are
rich sources of a nutrient, vitamins, minerals, and dietary fiber as
well as biologically active compounds that have a complementary
and often multiple mechanisms of actions including antioxidant,
hypoglycemic and hypocholesterolemic and hypolipidemic
properties and mechanisms that stimulate the human immune
system. Because of the critical link established between diet and
health, consumers have begun to view food as a means of self-
care for health promotion and disease prevention. These
“functional foods” address specific health concerns (e.g. high
cholesterol or high blood sugar levels) that are targeted to obtain
a desired health benefit. Such functional properties can be
identified in a number of plant species and have resulted in the
present renaissance of vegetarianism.

11:35 Recognition of Fruits and Vegetables as Healthful: Vitamins,
Minerals, Fiber, Phytonutrients

I.L. Goldman*; Dept. of Horticulture, Univ. of Wisconsin-Madison,
Madison, WI 53706-1590

Plants are the foundation for a significant part of human
medicine and for many of the most widely used drugs designed
to prevent, treat, and cure disease. Folkloric information
concerning remedies for disease established the oral tradition
as the transmitter of medical information between families and
cultures. During the 20th century, modern medical science in
the U.S. and other developed countries ushered in a new era
focused on synthetic medicines. Even though many of these
compounds were based on natural compounds found in plants,
the drive towards synthetic pharmaceuticals created a
knowledge gap concerning the health functionality of plants,
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crops, and food. Paralleling this development, biochemists and
nutritional scientists pioneered the discovery of vitamins during
the early decades of the 20th century. This research paved the
way for dietary guidelines based on empirical data collected
from animal feeding trials, and set the stage for the current
emphasis on phytonutrients. Three primary stages characterize
the use of fruits and vegetable in human health. (i) The first
stage concerns the observation that many fruit and vegetable
crops were originally domesticated for their medicinal properties.
Making their way into the diet for this purpose, fruit and
vegetable crops remained on the fringe from a culinary point of
view. (ii) The second stage began when the role of vitamins
became more widely understood, and fruit and vegetable
plants were quickly recognized as a rich source of certain
vitamins, minerals, and fiber. At this point, they became more
than just an afterthought in the diet of most U.S. citizens.
Cartoon icons such as Popeye made the case for the health
functionality of leafy greens, while parents schooled their
children on the virtues of carrots, broccoli, and green beans.
This renaissance resulted in large increases in fresh fruit and
vegetable consumption across the country, a trend that continues
to this day. (iii) The third phase can be characterized by the
recognition that fruit and vegetable crops contain compounds
that have the potential to influence health beyond nutritional
value. These so-called functional foods figure prominently in
the dietary recommendations developed during the last decades
of the 20th century. In recent years, surveys suggest nearly
two-thirds of grocery shoppers purchase food specifically to
reduce the risk of, or manage a specific health condition.
Evidence abounds that consumers including Baby Boomers
choose foods for specific health benefits, such as the antioxidant
potential of vegetables, suggesting high levels of nutritional
literacy. Clinical and in vitro data have, to some degree,
supported the claims that certain foods have the potential to
deter disease, however much research remains to be conducted
in order to definitively answer specific dietary-based questions
about food and health.

12:05 Business Meeting of the HIST Working Group

Presiding: Paul E. Read

10:00 a.m.–12:30 p.m. ...............................................  CC 205
Workshop 5: Frontiers in Organic Horticulture
Working Group Sponsor: Organic Horticulture (ORGH)

Presiding: Thomas Björkman, Dept. of Horticultural Sciences, Cornell
Univ., Geneva, NY 14541

Summary: The workshop is designed to elucidate the primary ecological
processes at work in organic production systems. Rather than a
specific crop focus, the workshop will discuss the underlying principles
(e.g., nutrient cycling, above- and below-ground pest management
factors and processes, soil quality, etc.) that organic growers must
rely on to be successful.

10:00 Introduction Thomas Björkman

10:05 Research Needs and Activities at Land Grant Universities,
USDA, and the Cooperative Extension Service

Jane Sooby; Organic Farming Research Foundation

10:25 Ecological Principles: Pest Management—Below-ground
Factors

Alexandra G. Stone*; Dept. of Horticulture, Oregon State Univ.

Significant differences between organically and conventionally
managed soil systems have been documented. In general,
organically managed soils have lower soil bulk densities and
soil nitrate contents, and higher water holding and cation
exchange capacities and nitrogen mineralization potentials.
Organic matter content, microbial biomass and activity, and
populations of soil microbes and fauna have been reported to
be higher in organically managed soils. These changes in soil

quality affect soil and system functions, including suppression
of plant diseases and insect and weed pests. Differences in
plant disease severity between organically and conventionally
managed farms have been documented. Organically managed
farms typically exhibit lower incidence of root rot diseases.
Suppression of Pythium root rots has been related to active
carbon content and the proportion of soil bacteria with the
potential to engage in biological control activities. Suppression
of Phytophthora and corky root rots of tomato on organic farms
has been associated with increased soil microbial activity.
Differences in Fusarium root rot incidence have been associated
with shifts in the composition of the soil fungal community.
Compost-amended soils have been shown to reduce the
incidence of bacterial foliar diseases through the induction of a
systemic plant resistance response. Organic soil management
has also been shown to suppress weed and insect pest
populations. Cover crop residues may reduce weed populations
through allelopathy and physical shading. Reduced tillage has
been shown to increase insect predation of weed seeds.
Organic soil management has been shown to alter the nutrient
composition of corn plants and thereby reduce their
attractiveness to egg laying by the European corn borer.

10:45 Pest Management: Above-ground Factors

Robert L. Bugg; UC Sustainable Agriculture Research and
Education Program Mailing

11:05 Ecological Principles: Soil Quality, Plant Nutrition, and
Nutrient Cycling in Organic Systems

Laurie Drinkwater; Dept. of Horticulture, Cornell Univ.

11:25 Ecological Principles: Components of a Sustainable
Organic System (What We Know and Don’t Know)

Louise Jackson; Vegetable Crops Dept., Univ. of California,
Davis, CA 95616

11:45 Discussion

12:00 Business Meeting of the ORGH Working Group

Presiding: Nancy Creamer

10:00 a.m.–12:00 noon. .............................................  CC 319

Oral 4: Vegetable Crops: Crop Production
Presiding: Jeffrey Norrie, Acadian Seaplants, Ltd., Dartmouth,

Nova Scotia, Canada
10:00 a.m.

Trellis System, Plant Density, and Container Type Can
Improve Fruit Yield and Plant Growth of a Greenhouse
Hydroponic Pepper Crop
Elio Jovicich* and Daniel J. Cantliffe; Horticultural Sciences Dept.,
Univ. of Florida, 1251 Fifield Hall, PO Box 110690, Gainesville, FL
32611-0690

The production and quality of hydroponic grown red bell pepper
(Capsicum annuum L. cv. HA3378) fruits were tested in a passive
ventilated greenhouse during spring and summer 2000 in Gainesville,
Florida. Two plant growing systems were used: 1) “V” trellis system
(plants pruned to two stems); and 2) “Spanish” trellis system (plants
not pruned, with lateral strings and vertical poles for canopy support).
Plants were grown in bags (20.4 L, 1-m long) and polyethylene pots
(11.5 L) both filled with perlite. Plant population densities were 1.5,
1.9, 3.0, and 3.8 plant/m2. Low night winter temperatures (4 to 15 °C)
during first flowering and fruit setting lead to the production of flat
shaped parthenocarpic fruits in the first harvest (3/1/2000). Market-
able fruit yield was similar in both growing systems (27 No·m–2, 5.0
kg·m–2) although production of extra large grade yield was higher in
non-pruned (21 No·m–2, 4.9 kg·m–2) than in pruned (13 No·m–2, 3.0
kg·m–2) plants. Marketable yield per plant was greater in non-pruned
plants than in pruned plants, and was not affected by plant popula-
tion density. However, marketable yield per m2 increased linearly
with plant density from 3.5 kg·m–2 (1.5 plant/m2) to 7.4 kg·m–2 (3.8
plant/m2). Plants in bags produced a greater number of smaller fruits
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than plants in pots but had the same marketable yields per m2. In
spring and summer, the production of fruits with blossom end-rot
(BER), epidermal cracking, and spots was high. Non-pruned plants
had a lower percentage of BER (39%) than pruned plants (62%). In
non-pruned plants the number of nodes was greater than in pruned
plants (105 vs. 59), but fruit set was lower (34% vs. 50%). Fruit set
per plant decreased with plant density while plant height slightly
increased. In a greenhouse with simple environmental control sys-
tems and production under high temperatures, the “Spanish” trellis
system with a density of 3.8 plant/m2 resulted in reduced labor
requirements and in greater fruit yields and quality.

10:15 a.m.
Critical Yellow Nutsedge (Cyperus esculentus) Free Period
for Polyethylene-mulched Bell Pepper (Capsicum annuum)
Tim N. Motis*1 and Sal J. Locascio1, and James P. Gilreath2; 1Horti-
cultural Sciences Dept., Gainesville, FL; 2Gulf Coast Research and
Education Center, Bradenton, FL, Univ. of Florida

Due to the ongoing phase-out of methyl bromide and the lack of
herbicides with acceptable nutsedge activity, knowledge of nutsedge/
bell pepper interaction is needed to develop alternative methods of
nutsedge control. During spring 2000, two experiments were con-
ducted at Gainesville to determine the critical yellow nutsedge free
period for maximum production of bell pepper fruit. Bell pepper
seedlings, for both experiments, were transplanted 23 Mar. on poly-
ethylene-mulched, drip-irrigated beds. In the first experiment,
presprouted nutsedge tubers were planted at 0 (season-long weed
competition), 1, 3, 5, 7, and 13 (weed-free check) weeks after pepper
transplanting (WAT). In the second experiment, presprouted nut-
sedge tubers were planted at the same time as pepper and removed
at 0 (weed-free check), 1, 3, 5, 7, and 13 (season-long weed
competition) WAT. Nutsedge was planted at a density of 45 tubers/m2.
Treatments were replicated five times in a randomized complete-
block design. Both experiments were conducted in two fields, and in
each field the two experiments were located adjacent to each other.
Pepper and nutsedge plants were sampled for dry weights at the same
times as nutsedge seedlings were planted back or removed from
plots. Pepper fruits were harvested twice with 12 days between
harvests. Yellow nutsedge planted into the pepper at or later than 5
WAT did not reduce fruit yields by greater than 10% relative to yields
obtained with no nutsedge competition. Fruit yields were reduced with
nutsedge planted 0, 1, and 3 WAT by 75%, 70%, and 50%, respec-
tively. Yellow nutsedge allowed to compete with the crop for up to 3
WAT before removal did not result in yield reductions greater than
10%; however, nutsedge allowed to compete 5, 7, and 13 WAT
resulted in fruit weight reductions of 40%, 70%, and 75%, respectively.
Therefore, the approximate critical yellow nutsedge free period for
spring planted pepper was between 3 and 5 WAT on a 13-week crop.

10:30 a.m.
Effect of Planting Date and Fungicide Treatment on Stand
Establishment, Flowering, and Yield of Chile Pepper
Robert F. Bevacqua*; New Mexico State Univ.

Chile pepper (Capsicum annuum L.) was directed seeded on
three planting dates, 13, 20, and 27 Mar. 2000, without or with a
fungicide treatment of pentachloronitrobenzene and mefenoxam
applied as an in-furrow treatment at seeding. Planting date had no
effect on stand, flowering, or yield. Fungicide treatment, however,
had a significant effect on stand. Seedlings in plots without fungicide
emerged one week in advance of those in plots with fungicide.
Fungicide treatment had no effect on flowering or yield. These
results will be integrated into recommendations for commercial
producers of chile pepper in New Mexico.

10:45 a.m.
Strip-till Melons: A Cheaper Way to Produce High Quality
Cantaloupes?
J.P. Mitchell*1, W.T. Lanini1, and S.R. Temple2; 1Univ. of California,
Davis, Dept. of Vegetable Crops and Weed Science; 2Univ. of

California, Davis Dept. of Agronomy and Range Science
We compared melon production using strip-tillage into ryegrain/

vetch and subclover cover crop mulches with a standard tillage,
raised bed system in Five Points, Calif., in 1998 and 1999. The cover
crops were planted in October prior to each summer melon crop, and
were chopped and killed the following April. Goldmaster, an open-
pollinated melon variety, was then seeded into strip-tilled bands in
early May. Yields averaged over two years were 12,710, 12,419, and
11,887 marketable fruit per acre for the standard fallow, rye/vetch
and subclover mulches, respectively. Weed biomass in the rye/vetch
strip-tilled system was 25% and 36% lower than in the standard
fallow sytem in the 2 years of the study. Weed biomass in the
subclover mulch was 175% higher than the standard system in year
one and 52% lower in the second year. The subclover is not well
suited as a cover crop mulch in this melon production system. The
ryegrain/vetch mulch, however, may provide a viable alternative
system if production consistency can be maintained in additional,
larger scale evaluations.

11:00 a.m.
Response of Garlic to Water
B.R. Hanson1, D.M. May2, R.E. Voss*3, and R. Rice4; 1Dept. of Land,
Air and Water Resources, Univ. of California, Davis; 2Fresno County,
Univ. of California Cooperative Extension; 3Dept. of Vegetable
Crops, Univ. of California, Davis; 4Rogers Foods, Turlock, CA

The response of garlic to water was investigated with a line-source
sprinkler experiment on sandy loam and clay loam soil. The sprinkler
line was about 84 to 90 m long depending on soil type with sprinklers
spaced every 4.6 m. Three transects of catch-cans were installed on
each side of the sprinkler line. Two transects of neutron moisture
meter access tubes were installed in every other bed on each side
of the sprinkler line. A digital infrared camera was used to measure
canopy coverage at each access tube location. Leaf conductance
and canopy temperature were measured in 2000. Soil moisture
content was at about field capacity prior to the rapid growth stage for
both years. The 1999 results showed no garlic yield response to
applied water on the clay loam soil for applied water amounts of 84
to 331 mm with a coefficient of determination of 0.014. Canopy
coverage varied little with applied water until May, at which time, a
smaller canopy coverage occurred at the furthermost distance. Soil
moisture content data showed that the seasonal change in soil
moisture content increased with decreasing applied water. The
behavior appears to have compensated for the reduced applied
water. The 2000 results showed a linear response of garlic yield to
applied water for amounts ranging from 34 to 297 mm with a
coefficient of determination of 0.99. Canopy coverage decreased
with decreasing applied water. Leaf conductance in April and May
decreased with increasing distance from the sprinkler. Little change
in canopy temperature occurred for distances less than ≈5 m.
Seasonal changes in soil moisture content were relatively small
compared to 1999 and did not increase with distance from the
sprinkler.

11:15 a.m.
Evaluation of Drip Irrigation and N Fertigation Practices in
California Celery Production
T.K. Hartz* and S.J. Breschini; Dept. of Vegetable Crops, Univ. of
California, Davis, CA 95616

Celery is the cool-season vegetable crop most commonly drip
irrigated in California. Trials were conducted in 10 commercial celery
fields from 1997–99 to evaluate drip irrigation and N fertigation
practices currently employed by the industry. In each field, replicated
plots of drip tapes of varying flow rates were patched into the field
system, some higher than and some lower than the flow rate of that
field system. As the cooperating growers applied their standard
management practices graduated amounts of water and fertigated
N were applied in these plots. Cooperating growers differed widely
in their management strategies. Seasonal water application varied
from 120% to 340% of reference evapotranspiration (ETo); average
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drip irrigation frequency varied from every other day to once a week.
Seasonal N fertigation ranged from 56-424 kg·ha–1, total seasonal N
application (including preplant and ealy-season topdressed N) from
143-641 kg·ha–1. In five fields, reducing drip irrigation volume by 20%
to 40% did not affect yield or quality. In 4 fields the grower practice
resulted in some level of yield or quality loss when compared to plots
receiving a higher irrigation rate. However, in 3 of these 4 fields yield
reduction was associated with transient water stress caused by
infrequent irrigation rather than by insufficient irrigation volume per
se. We conclude that more frequent watering, with lower volume per
irrigation, would improve drip irrigation management of celery.
Minimizing preplant and topdressed N, and adjusting N fertigation
timing to match crop uptake pattern would improve N use efficiency.

11:30 a.m.
Seaweed Extract Residue as a Soil Amendment
Carolyn Parsons, Claude D. Caldwell, and Jeffrey Norrie*1; Nova
Scotia Agricultural College, P.O. Box 550, Truro, Nova Scotia, B2N
5E3; 1Acadian Seaplants Limited, 30 Brown Ave., Dartmouth, Nova
Scotia B3B 1X8

Seaweeds have been used in agriculture for many centuries as
fertilizers, animal feeds, and soil conditioners. Extracts from
Ascophyllum nodosum have been reported to improve germination,
root growth, flower production, fruit set, crop quality and yield, as well
as enhancing stress and disease resistance. The manufacturing of
extract products results in the removal of over 10 MT·day–1 of
insoluble seaweed material. To find alternative uses for this residue,
a preliminary study examined increasing rates of incorporation into
field soils and greenhouse potting mixtures for cabbage and tomato.
Greenhouse trials examined crop response, yield, soil and plant
composition after seaweed residue incorporation into potting soils at
0%, 1%, 5%, 10%, and 15% in an RCBD with four replications. In the
field, six treatments (RCBD with four replications) examined residue
rates from 0 to 25 T·ha–1 incorporated into the soil prior to transplant-
ing. Greenhouse results indicate a slight increase in cabbage and
tomato plant dry weight in the 5% treatment, followed by decreases
at the higher rates. Under field conditions, cabbage yields were
highest in the 15–20 T·ha–1 treatments. Amending the soil with
seaweed residue had little or no effect on soil pH or organic matter
content. Potassium and sodium levels increased with increasing
rates of residue. Under greenhouse conditions, high salinity and high
pH negatively affected plant growth at 10% and 15% incorporation
rates. From this preliminary study, suitable ranges for incorporating
seaweed residues into potting soils were determined. However,
further studies are required to determine appropriate suitability
ranges for field applications. An investigation of other species may
uncover other appropriate crops for seaweed-amended soils.

11:45 a.m.
Effects of Nylon Net as the Row Covers and Floating Row
Covers on Microclimates, Yields, and Quality of the Pesticide-
free Vegetable Crops in the Tropics
Montree Issarakraisila*; Institute of Agricultural Technology, Walailak
Univ., Tasala, Nakhon Si Thammarat

White and blue nylon nets were used as the material of the row
covers and floating row covers for growing pesticide-free Chinese kale
and green kuang futsoi in the tropics. The row covers were designed
as rectangular-shape tunnels that were 65 cm high. Small bamboo
posts and wire or u-shape iron hoops were found to be suitable for the
framework of the low tunnels. White nylon net decreased light intensity
10% and blue nylon net decreased light intensity 28%. Temperatures
inside and outside the tunnels were not different. However, the
temperatures above the beds that were directly covered by the nylon
net (floating row covers) increased 1 to 2 °C during the midday period.
The temperatures were not affected by the color of nylon nets. The
blue nylon net increased day relative humidity 3% to 5% both in the row
covers and floating row covers, while the white nylon net of floating row
covers slightly decreased relative humidity during the midday period.
White and blue nylon nets reduced the rate of evaporation 19% and

28%, respectively. Both the row covers and floating row covers could
protect the Chinese kale and green kuang futsoi from insect damage.
White nylon net did not decrease yields compared with the control,
whereas the blue net lowered yield 15% to 20%. Both vegetable crops
grown inside the nets were crisper and had 0.9% higher moisture
content than those grown on the outside.

11:00 a.m.–12:00 noon ............................................... CC 103
Business Meeting of the Genetics and Germplasm
(GG) Working Group
Chair: James Nienhaus

12:30–3:00 p.m. .......................................................... CC 202
Special Session: How to Interview for the Perfect Job
Presiding: Donglin Zhang, Univ. of Maine, Orono

Who Should Attend the Seminar?
Students: After so many years in college, the ultimate goal is to

land an ideal job. However, life is not always as good as expected.
The last step of a student’s college life, job seeking, can be stressful.
To reduce frustration and improve your interviewing technique,
please join us for a life skills seminar. You will have the opportunity
to learn what an employer wants, how to prepare a job application
and develop excellent interview skills, and to get answers to your
questions.To better prepare for a job application and interview, we
will focus on “what an employer is looking for” during the presentation
and panel discussion.

Professors (Advisors): Today, as a faculty member at the Univ. of
Maine, Donglin Zhang says he “really appreciates (Michael A.) Dirr’s
wonderful education and guidance.” All student advisors are invited
to attend this seminar and keep updated on today’s job market. Says
Dr. Zhang, “As I am saying thanks to Dr. Dirr today,your students will
definitely appreciate and benefit forever from your guidance and
help, especially the last step, job hunting!”

Program Schedule:

12:30 Introduction Donglin Zhang

12:36 Welcome

Paul Smeal, ASHS President

12:46 Presentation from the Academic Perspective

Stephen Myers, Horticultural and Crop Sciences, Ohio State
Univ.

1:16 Presentation from the Industry Perspective

John Abbott, Regulatory Team Leader for Syngenta Crop
Protection

1:46 Presentation from the ASHS Placement Service

Lisa Harmeyer, ASHS Director of Certification and Placement
Service

1:56 Panel Discussion and Q&A

Panelists include: John Kelly (Clemson Univ.); Terry Ferriss
(Univ. of Wisconsin at River Falls); Ted DeJong (Univ. of
California, Davis); and Janet Cole (Oklahoma State Univ.)

3:00 Adjourn

12:30–3:00 p.m. .......................................................... CC 105
Workshop 6: Interactive Effects of Physical Treatments
(Heat, Controlled Atmosphere, Radiation) on Fresh
Produce, Microbes, and Insects
Working Group Sponsor: Postharvest (PH)
Presiding: James Mattheis, Tree Fruit Research Lab., Washington

State Univ., Wenatche
Summary: Many horticultural commodities exhibit a high tolerance to

short-term physical stresses, including temperature, atmosphere,
and radiation exposure imposed in the postharvest environment.
This tolerance has been exploited to develop processes that result
in reduction or elimination of insect and microbial infestations where
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these organisms have a lower tolerance to the same physical stress.
While these treatments afford a means to satisfy quarantine
requirements for export, there are also physiological responses by
produce that confer enhanced resistance to subsequent stress
during storage, transport, and marketing. The current status in use
of these processes and trends in development of new technologies
will be presented by speakers with a wide range of expertise in
postharvest biology, entomology, and pathology.

12:30 Introduction James Mattheis

12:35 Interactions Between Biological Control, Heat, and
Controlled Atmospheres for Control of Fruit Decay

Elizabeth J. Mitcham* and Annette Wszelaki; Dept. of Pomology,
Univ. of California, Davis, CA, 95616

Non-chemical alternatives for decay control in fresh fruits and
vegetables have been investigated, including controlled
atmospheres (CA), heat therapy and biological control. There
are few cases where an alternative treatment was as effective
as chemical fungicides. Elevated CO2 atmospheres are
fungicidal and inhibit, to various degrees, the growth of fungal
pathogens. Upon removal from CA, fungal growth resumes,
although there may be a slight residual effect on the rate of
fungal growth. When the atmosphere selected results in some
stress to the commodity, pathogen growth may be more rapid
following CA than without CA treatment. Heat therapy can
weaken or kill the fungal pathogen, greatly reducing decay.
However, the risk of commodity damage from the heat treatment
limits the temperature and exposure time. When the heat
treatment results in product damage, decay incidence following
treatment may be higher and may include organisms not
normally pathogenic. Biological control of fungal decays with
yeasts and bacteria has been commercialized as a postharvest
treatment for decay control. However, combination treatments
may provide better decay control. For example, mild, non-
damaging heat treatment prior to the application of a biological
control agent may reduce epiphytic populations and weaken
pathogens on the fruit surface allowing more complete
establishment and better decay control by the biological control
agent. A mild heat treatment followed by shipment under a
fungicidal CA may slow the growth of pathogens sufficiently to
allow time for product marketing without decay. Selection of
biological control agents that grow well at low temperatures and
under elevated CO2 atmospheres may allow subsequent CA
exposure to enhance the ability of the biological control agent
to compete with pathogens on the fruit surface.

1:00 Postharvest Quarantine Heat Treatments: Response of
Fruit and Fruit Fly Larvae to Different Heating Media

Krista C. Shellie*, USDA-ARS, Weslaco, TX 78596

The marketing of fresh horticultural commodities can be
disrupted if an insect recognized as a pest is found in or
hitchhiking on a harvested commodity. Heat is one option that
can be used commercially as a postharvest commodity
quarantine treatment to rid fresh produce of unwanted insects.
We evaluated the heat transfer efficiency and physiological
response of insects and fresh produce to different heating
mediums: hot water (HW), vapor-saturated forced air (VFA),
water vapor-pressure deficit, forced air (MFA), and MFA
containing 1 kPa oxygen (O2) with 20 kPa carbon dioxide (CO2)
(MFCA). VFA and HW transferred heat most efficiently to the
fruit surface of mango (Mangifera indica), papaya (Carica
papaya), orange (Citrus sinensis) and grapefruit (Citrus paradisi).
The rate of heat transfer from the fruit surface into the fruit
center (thermal diffusivity) corresponded to fruit density, and
was highest for papaya and mango. The concentration inside
grapefruit of O2 and CO2 was lower and higher, respectively,
when HW or MFCA were used to deliver an identical heat dose
as MFA. The altered atmosphere that developed inside the fruit
during heating in HW or MFCA resulted in higher larval mortality

than when fruit were heated in MFA. Results from this research
demonstrate that heating medium directly influences heat
transfer efficiency and physiological response of fruit and
insects to heat. When reviewing literature on fruit or insect
tolerance to heat, care should be taken to only compare heat
doses delivered by a similar heating medium. Heat treatments
designed for quarantine purposes could take advantage of
enhanced lethality under an altered atmosphere by investigating
the potential of MFCA or other novel heat mediums, such as
radio frequency in combination with hot water immersion.

1:25 The Impact of a Brief Hot Water Drench on Postharvest
Green Mold, Sour Rot, and Surface Microbe Populations
on Citrus Fruit

J.L. Smilanick*1, D. Sorenson2, J. Maze3, D.A. Margosan1, M.F.
Monsour1, J. Aiyabei1, and M. Morris1; 1USDA-ARS, Horticultural
Crops Research Laboratory, Fresno CA 93727; 2Sunkist
Growers, Technical Services, Lindsay CA 93247; 3Lindcove
Research and Extension Center, Univ. of California, Lindcove
CA 93221

Recent reports indicated good control of postharvest decay of
citrus fruit was obtained by brief hot water treatments. Similar
tests were conducted in central California in large scale
commercial experiments conducted on “Eureka” lemons and
“Valencia” oranges. We determined the impact of hot water
treatments on populations of surface microbes, injury to the
fruit, and the incidence of green mold or sour rot, caused by
Penicillium digitatum or Geotrichum citri-aurantii, respectively,
inoculated into wounds one day prior to treatment. A brief (15
s or 30 s) high volume, low pressure, hot water (20, 49, 54, 60,
or 63 °C) drench was applied over rotating brushes. Microbe
populations were determined immediately after treatment. Decay
and injuries were assessed after 3 wk storage at 13 °C. The
efficacy of the hot water treatments was compared to immersion
of fruit in 3% wt/vol sodium carbonate at 35.0 °C for 30 s, a
common commercial practice in California. Initial yeast and
mold populations, initially log 6.0 per fruit, were reduced to 3.3
on lemons and 4.2 on oranges by 15 s treatment at 63 °C.
Green mold control improved with increasing temperature and
treatment duration. Green mold incidence was reduced from
97.9% and 98.0% on untreated lemons and oranges,
respectively, to 14.5% and 9.4% by 30 s treatment with 63 °C
water. However, immersion of lemons or oranges in 3% wt/vol
sodium carbonate reduced green mold to 8.0 and 8.9%,
respectively. Sour rot incidence on lemons averaged 84.3%
after all water treatments, and was not significantly reduced.
Conversely, sodium carbonate treatment for 30 s reduced sour
rot to 36.7%. None of the treatments caused visible injuries

1:50 Effects of Physical Postharvest Treatments on Insects

Lisa G. Neven; (invited speaker) Yakima Agricultural Research
Laboratory, Wapato, WA 98951

As concerns about the safety of our food supply increase along
with concerns about the impact of agricultural chemicals on our
environment, the development of non-chemical quarantine
treatments to meet export requirements has become
increasingly necessary. The types of physical treatments used
have been largely determined by commodity tolerances and
processing practices. The most common physical treatments
use temperature extremes such as heat (>40 °C) and cold (<10
°C). Other physical treatments commonly include the use of
controlled or modified atmospheres (low oxygen, elevated
carbon dioxide). Current technology has led to investigations in
the application of energy to control infesting insects. These
treatments include ionizing radiation, microwaves, ultraviolet
radiation, infrared radiation, radio frequency, electron beam, X-
rays, and electricity. Although the effects of these physical
treatments can impact commodity quality, the goal of the
treatments is to kill infesting (real or potential) insects to meet
quarantine requirements. The effects of physical treatments on
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insect mortality and fecundity will be discussed.

2:15 Discussion

2:30 Business Meeting of the Postharvest (PH) Working Group

Presiding: James Mattheis

1:00–3:00 p.m. ............................................................ CC 316
Workshop 7: China Joining WTO—Opportunities and
Challenges to American Horticulture
Working Group Sponsor: Working Group of the Orient (WGO)
Presiding: Jiang Lu, Florida A&M Univ., Tallahassee
Summary: One of every five human beings in the earth lives in China.

With a population of 1.4 billion and continuous strong economic
growth, China is the world’s largest untapped market for American
agricultural produce. At the dawn of China’s entry to WTO, what
should the U.S. horticultural researchers and producers do? What
does it mean to future U.S. horticulture industry? Horticulture and
marketing specialists from both countries will present firsthand
research findings about the Chinese market potential, public
perceptions of U.S. horticulture produces, and traditional, cultural,
and social aspects of Chinese people towards various horticultural
products.

1:00 Introduction Jiang Lu

1:05 Horticulture Produces in China: Domestic Production
and Importation

Jiang Lu and Shiying Wang; Pan American Seed

1:30 Building the Foundation and Implementing a Marketing
Plan for a Path for U.S. Citrus Products in China

Dan Sleep and Ted Helms; Division of Marketing, Florida
Dept. of Agriculture and Consumer Service

2:00 China–U.S. Apple Trade: Opportunity or Disaster?

Thomas Wahl; Dept. of Agr. Economics, Washington State
Univ.

2:20 The Impact of China’s WTO Accession on U.S. Agriculture

Zhi Wang, USDA–ERS

2:40 China Horticulture Trade and Economic Analysis

Colin Carter and Xianghong Li; Dept. of Agr. Economics, Univ.
of California–Davis

1:00–3:00 p.m. ................................................. Room CC 205
Oral 5: Vegetable Crops: Crop Protection
Presiding: John Masiunas, Dept. of Natural Resources and

Environmental Sciences, Univ. of Illinois, Urbana
1:00 p.m.

Recent Asparagus Weed Management Research in
California’s San Joaquin–Sacramento Delta Region
Robert J. Mullen* and R. Scott Whiteley; Univ. of California Coop-
erative Extension, Stockton, CA 95205

During 2000, three weed management trials (one preemergence
and one postemergence study on newly planted asparagus crowns
plus one postemergence test on fern stage, post cutting season,
established beds) were established in the San Joaquin–Sacra-
mento Delta, where 70% of California’s asparagus is produced. In
the preemergence test, best control of annual sowthistle (Sonchus
oleraceus), stinging nettle (Urtica dioica), shepherdspurse (Capsella
bursa-pastoris), annual bluegrass (Poa annua), panicled willow
herb (Epilobium paniculatum), chickweed (Stellaria media) and
redmaids (Calandrinia ciliata) occurred with Valor (flumioxazin) at
0.42Kg/ha, Karmex (diuron) plus Prowl (pendimethalin) 2.24 + 4/48
Kg/ha, Milestone (azafenadin) 0.56 Kg/ha, Prowl alone at 4.48 Kg/
ha, Visor (thiazopyr) plus Goal (oxyfluorfen) 1.12 + 0.28 Kg/ha and
Karmex plus Devrinol (napropamide) 2.24 + 2.24Kg/ha. Most
treatments were safe to the young asparagus but Valor and the
combination of Visor plus Goal caused temporary crop growth
suppression. In the postemergence trial on young asparagus
(sprays were applied over the crop and weeds) best management

of stinging nettle, shepherdspurse, panicled willow herb and an-
nual sowthistle was obtained by Sencor (metribuzin) at 1.12 Kg/ha,
followed by Lorox (linuron) 1.12 Kg/ha plus ∏% Crop Oil Concen-
trate; no treatment gave effective control of annual bluegrass. All
treatments showed excellent crop safety. The postemergence trial
on established fern stage asparagus sought to suppress/control 4
to 7 true leaf yellow nutsedge (Cyperus esculentus), a troublesome
perennial weed, with single and sequential directed spray applica-
tions of different rates of GWN-3060 (halosulfuron) with π% X-77
plus 2.5% liquid ammonium sulfate v/v added. All treatments gave
very good suppression of nutsedge with the 0.053 Kg/ha rate,
applied twice, superior. No problems with crop safety were ob-
served.

1:15 p.m.
Competition for Nitrogen Between Eastern Black
Nightshade (Solanum ptycanthum) and Tomato
John Masiunas* and Elizabeth Wahle; Dept. of Natural Resources
and Environmental Sciences, Univ. of Illinois, Urbana, IL

Eastern black nightshade is a common and difficult to control
weed in midwestern tomatoes. Tomato and nightshade have
similar growth habits and herbicide tolerances. Generally night-
shades are more of a problem in irrigated, nitrogen-rich sites. It
might be possible to adjust nitrogen fertility regimes in tomatoes to
reduce the competitiveness of nightshade. The objective of our
study was to determine the impact of nitrogen fertility levels on the
competitiveness of nightshade and tomato. The experiment was a
replacement series study. The factors were nitrogen fertility re-
gime, plant density, and proportion of tomatoes and nightshades.
The nitrogen fertility regimes included: no fertilizer, sawdust (to
immobilize residual nitrogen), and nitrogen fertilizer at 180 and 360
kg·ha–1. The nitrogen fertilizer was enriched with N-15 to allow
determination of the source of nitrogen the plant was using.
Tomatoes were more competitive than nightshade especially at the
higher plant densities. Nightshade was severely inhibited in the
saw dust and no nitrogen treatments. The portion of fertilizer N
used by the plants increased as the nitrogen fertilization rate
increased. The results were consistent with reducing nightshade
competitiveness by maintaining low soil nitrogen levels and using
trickle irrigation to directly apply nitrogen to tomato plants.

1:30 p.m.
Redroot Pigweed and Large Crabgrass Competition with
Snap Beans
John Masiunas* and Joseph Aguyoh; Dept. of Natural Resources
and Environmental Sciences, Univ. of Illinois, Urbana, IL

Redroot pigweed and large crabgrass are commonly found in
main crop snap beans growing in the Midwest. Both weeds are C-4
plants that are especially competitive during hot, dry conditions.
They are also representative of the summer annual weed complex
common in snap beans. Two factors are important the impact of
weeds on snap bean growth and yields. These are the emergence
time of the weed (critical weed-free period) and the weed density
(threshold density). The objective of our research was to establish
the threshold density and critical time to manage redroot pigweed
and large crabgrass. We also determined the impact of sub-thresh-
old weed densities on the populations of potato leaf hopper and bean
leaf beetle, two common insect pests of snap bean. The experiment
was conducted during the summers of 1998 and 1999 at the Cruse
Tract Vegetable Crop Research Farm. The experiment was a split
plot design with the main plot planting time and the subplot weed
densities. The planting times were with the snap beans (early) and
when the first trifoliate leaf of snap beans were opening (late) or no
weeds planted (weed-free). The weed densities were 0, 0.5, 2, and
8 plants/m row. Separate plots were established for the pigweed and
crabgrass plots. Early emerging pigweed and crabgrass were more
competitive against snap beans than late emerging weeds. The
density and relative leaf area effects of pigweed and crabgrass on
snap bean yields could be predicted by exponential equations. Yield
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losses ranged up to 50% for the early emerging crabgrass and
pigweed at 8 plants/m of row. Growers should concentrate on
controlling pigweed or crabgrass emerging with snap beans when
densities are above 2 plants/m of row.

1:45 p.m.
Cultivar Selection and Fungicide Application for Control of
Common Smut of Sweet Corn
George H. Clough*1, Philip B. Hamm1, Michael Baune1, and Lindsey
du Toit2; 1Oregon State Univ., Hermiston Agricultural Research
and Extension Center, PO Box 105, Hermiston, OR 97838; 2Wash-
ington State Univ., Mount Vernon Research and Extension Unit,
Mount Vernon, WA 98273

Replicated field trials were conducted in the Columbia basin of
eastern Oregon and Washington in 1999 and 2000 to evaluate
cultivar resistance and chemical control for common smut (Ustilago
zeae) in sweet corn (Zea mays L.). In 1999, 17 processing cultivars
were evaluated for resistance at the Hermiston Agricultural Re-
search and Extension Center with two times of planting. Three
systemic and one protectant fungicide were evaluated in commer-
cial fields. Fungicides were applied at silk emergence, or at silk
emergence and 2 weeks later. In 2000, 13 additional varieties were
included in the cultivar evaluation. Five fungicides were evaluated,
alone and/or in combination, in commercial sweet corn fields.
Treatments were applied just prior to silk emergence and 2 and 4
weeks later. At ear maturity the number and location of smut galls
was noted for each plant. In both years, smut infection increased
from the first to second planting. While varietal resistance varied
somewhat between plantings and years, the cultivar rankings were
similar. In 1999, there was a trend for reduced disease incidence
in ears with some fungicide treatments. In 2000, the percent plants
without smut was highest with azoxystrobin, tebuconazole, and
trifloxystrobin, while the same treatments significantly reduced
common smut infection of stalks and ears.

2:00 p.m.
Influence of Rowcovers on Reducing WMV Incidence in
Zucchini Squash
S. Alan Walters*; Dept. Plant, Soil, and General Agriculture, South-
ern Illinois Univ., Carbondale, IL 62901-4415

Zucchini squash (Cucurbita pepo L.) production is severely
reduced by watermelon mosaic virus (WMV) in southern Illinois;
and, aphids are the primary vectors of this virus. Spunbonded
polyester rowcovers were evaluated to determine their influence
on preventing virus transmission to zucchini squash by reducing
aphid feeding on plants. However, in squash, as with most other
cucurbits, rowcovers must be removed at the onset of flowering to
allow bees to pollinate the flowers to achieve fruit set. During the fall
growing seasons of 1999 and 2000, two zucchini cultivars ‘Elite’
(highly susceptible to WMV) and ‘Dividend’ (some tolerance to
WMV) were grown on two different mulches (black and white-
painted black) with or without rowcovers. ‘Elite’ was more severely
damaged by WMV than ‘Dividend’ regardless of the treatment
combinations utilized. Over the two seasons, aphid numbers were
significantly reduced in those plots that had rowcovers for the first
3 weeks after transplanting. Once rowcovers were removed during
the fourth week after transplanting, aphid numbers increased.
However, the 3 week protection from aphid feeding tended to
reduce the number of plants per plot that had symptoms of virus
infection, as well as the severity of the infection. The combination
of white plastic with rowcovers tended to give the greatest protec-
tion from aphids and this related to the highest marketable and total
yields (kg/ha) in the treatments evaluated.

2:15 p.m.
Trifloxystrobin+Acibenzolar-S-Methyl Controls White Rust
without Inducing Leaf Chlorosis in Spinach
Daniel I. Leskovar* and Katarzyna Kolenda; Texas Agricultural
Experiment Station, Dept. of Horticultural Sciences, Texas A&M

Univ., 1619 Garner Field Rd., Uvalde, TX 78801
White rust (Albugo occidentalis G.W. Wils.) is a major foliar

fungal disease of spinach in Texas. There is a continuous need for
evaluating broad spectrum fungicides and plant defense activators
in spinach. We conducted a 2-year study to 1) determine the effects
of Actigard™ (acibenzolar-S-methyl) rates and combinations with
Flint™ (trif loxystrobin) and Ridomil Gold Copper™

(mefenoxam+copper hydroxide) for the control of white rust; 2)
evaluate potential phytotoxicity expressed as leaf chlorosis; and 3)
identify the best fungicide application timing across several spin-
ach genotypes. After two applications in 1998, Actigard, Flint and
Actigard+Flint significantly reduced the percentage of leaf area
infected with white rust compared to the untreated control in the
highly susceptible flat-leaf ‘Cascade’ spinach. In 1999, Actigard+Flint
and Actigard+Ridomil Gold Copper had the best white rust efficacy,
with Actigard equally effective when applied at either 17.5 or 26.25
g a.i/ha. In both years compared to the untreated control, leaf
weight was greater with Actigard+Flint or Actigard+Ridomil Gold
Copper. Actigard+Flint did not cause leaf yellowness or chlorosis.
The effectiveness of Actigard+Flint against white rust was also
confirmed when applied preventively for a wider array of fresh
market and processing spinach genotypes exhibiting differences in
partial resistance to white rust.

2:30 p.m.
The Economic Value of Weed Control for Drip and Sprinkler
Irrigated Celery
Edmund J. Ogbuchiekwe* and Milton E. McGiffen, Jr.; Dept. of
Botany and Plant Sciences, Univ. of California, Riverside, CA
92521-0124

Economic analyses compared the benefits of weed control
methods for drip and sprinkler irrigated celery (Apium graveolens
L. ‘Sonora’). The six treatments included an untreated control,
cultivation as needed for weed control, a pre-emergent herbicide
(trifluralin), and five post-emergent herbicides. The effect of each
treatment on weed control, yield, crop value, cost of control, costs
for additional hand-weeding, net profit, and dollar investment was
determined. The treatments that reduced weed populations under
drip and sprinkler irrigation also increased yield, profits, and rate of
returns. Effective weed control reduced the additional costs of
hand-hoeing the weeds not killed by herbicides, resulting in greater
net profit. The benefits of weed control were even greater when
celery was drip irrigated than when were sprinklers was used. In
1998, the sprinkler irrigated field returned net profits of $1148 to
$3921 per ha, compared to –$5984 for the untreated control. Net
profits for drip irrigation were much higher; ranging from $3904 to
$9187 per ha compared to –$8320 for the untreated control. Net
profits were also higher in 1999, ranging from $2466 to $5389 when
weed were controlled compared to a net loss of –$5710 for the
untreated control in the sprinkler irrigated field. The returns on the
drip-irrigated field were much higher, ranging from $6481 to $8864
when weeds were controlled, compared to –$8046 for the un-
treated control. The associated returns for every dollar invested in
the non-dominated treatment ranged from 7% to 156% for sprinkler
irrigation, and 16% to 144% for drip irrigation in 1998. In 1999, the
rate of return for each dollar invested ranged from 23% to 103% for
sprinkler and 23% to 321% for drip irrigated field.

2:45 p.m.
Management of Clubroot on Asian Brassica crops using
Calcium Cyanamide and Crop Tolerance
M.R. McDonald*, B. Kornatowska, and A. McKeown; Dept. of Plant
Agriculture, Univ. of Guelph, Guelph, ON N1G 2W1, Canada

Clubroot of crucifers (Plasmodiophora brassicae Woronin) is
endemic in most organic soils in Ontario, Canada and losses of
20% to 80% on Asian Brassica crops are common. Trials were
conducted to evaluate the efficacy calcium cyanamide (Perlka) for
the management of clubroot on these crops on muck soil (60%
organic matter, pH 6.4). Chinese broccoli, Shanghai pak choy and
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flat flowering Chinese cabbage were direct-seeded in June and
August of 1999 and 2000, along with flowering Chinese cabbage
(1999) and big leaf mustard ( 2000). Perlka at 1000, 500 and 333
(banded) kg·ha–1, and calcitic lime (4.9 t·ha–1, 1999 or 8 t·ha–1,
2000) were incorporated 14 days before seeding. The untreated
check had 200 kg·ha–1 N. In 2000, a treatment of 1000 kg·ha–1

applied 7 days before seeding, and an additional check with 100
kg·ha–1 N were included. In the trails seeded in June, Shanghai pak
choy was the most susceptible to clubroot (mean disease inci-
dence 79% and 47%, 1999 and 2000 respectively). All treatments
reduced disease incidence compared to the untreated check in
1999; 500 kg·ha–1 of Perlka was most effective. In 2000, only Perlka
at 1000 kg·ha–1 reduced disease. Clubroot incidence was much
lower in the trials seeded in August (maximum 10.9% and 5.8%
disease in 1999 and 2000) and no significant differences were
detected. Under high disease pressure, clubroot incidence was
reduced 63% to 68% by Perlka soil amendments. Crop selection
and timing of seeding can also be used to manage clubroot.

1:00–3:00 p.m. ............................................................ CC 103
Oral 6: Fruits/Nuts: Genetics/Breeding/
Biotechnology
Presiding: Thomas M. Gradziel, Dept. of Pomology, Univ. of

California, Davis
1:00 p.m.

Discrimination of Genetic Variation in Sweet Cherry (Prunus
avium) Type ‘Bing’ by Microsatellite Markers
Darush Struss*, Riaz Ahmed, and Stephen Southwick; Pomology
Dept., Univ. of California, Davis CA 95616

The sweet cherry type ‘Bing’ is the leading sweet cherry cultivar
in Western North America. Growers and packers have observed
variation in ‘Bing’. Customers are interested in certain attributes
found in ‘Bing’, for example, fruit firmness, shape, and ripening
time. It has been reported that some observed variation in ‘Bing’
might be from viral infection. The IR 2 program in Prosser, WA
maintains five virus-free ‘Bing’ clones and distributes them to
nurseries and other users. Preliminary field evaluation of these
selections in a small replicated trial at a single location indicated
variation among the tested ‘Bing’s with regard to ripening time and
fruit shape. In 1999 and 2000, we collected leaf samples from the
five virus-free ‘Bing’ selections growing at Prosser and randomly
sampled ‘Bing’s from other sources in California. In 1999, we used
the AFLP method to determine genetic variation among 12 ‘Bing’
selections. This analysis suggested that genetic variation was
present in ‘Bing’. To exclude the possiblility of contamination by
foreign organisms affecting the AFLP fingerprint patterns, we
chose microsatellite markers specific for sweet cherry and reana-
lyzed the five virus-free ‘Bing’ selections from Prosser. That analy-
sis showed genetic variation in those five ‘Bing’ selections. Our
results indicate that there exits genetic variation in ‘Bing’. The origin
of the variation is unknown. These and additional results will be
presented.

1:15 p.m.
Isolation of a Terpene Synthase Gene from Mature ‘Rio Red’
Grapefruit using Differential Display
Eliezer S. Louzada* and Dianren Xia; Texas A&M Univ., Kingsville
Citrus Center, Welasco, TX 778596

Differential display technique was used to compare the gene
expression patterns of green ‘Rio Red’ grapefruit with fruits from

the initial stage of ripening, but that had the red color fully devel-
oped. The RNAimage kit (GeneHunter) was used as recom-
mended by the manufacturer without previous optimization be-
cause of funds limitation. Total RNA was isolated from green and
mature ‘Rio Red’ grapefruit and reverse transcribed using three
one base oligo dT anchored primer. PCR was performed using
eight 13 mer random primers in combination with the oligo dT
anchored primers. The PCR 33P labeled products were separated
on a 6% polyacrylamide sequencing gel and the X-ray film exposed
for 16 hours. The differential expressed bands were excised from
the gel, reamplified, and cloned. Twenty-two bands displayed
specifically in mature fruits were used for identification of positive
bands by reverse northern blotting. From these, only two were true
positives and expressed only in mature fruit as confirmed by
northern blotting. After sequencing, the two bands shown to be
fragments with different sizes of the same gene, one with 320
nucleotides and the other with 277. The comparison of the nucle-
otide sequence in the GenBank revealed no similarity with other
genes, however, it revealed 67% similarity at the amino acid level
with Terpene synthase from Citrus junos. The full-length cDNA was
obtained by 5' RACE. Considering that it took less than 4 months
to isolate a gene specific for mature grapefruit and that the method
is inexpensive, we consider that it paid off by itself, despite of the
very high percentage of false positive. Currently we optimized the
method to reduce false positives.

1:30 p.m.
The Use of S-Allele Specific PCR Analysis to Improve
Breeding Efficiency for Self-Fertility in Almond.
Thomas M. Gradziel*, Pedro Martinez-Gomez, and Abhaya M.
Dandekar; Dept. of Pomology, Univ. of California, Davis, CA 95616

In California, commercial plantings of the normally self-incom-
patible almond (Prunus dulcis L.) are of the older varieties ‘Mission’
(S1S5) and ‘Nonpareil’ (S7S8) and more recent varieties that have
largely resulted from cross-pollination between ‘Mission’ and ‘Non-
pareil’. Six pollen-pistil cross-incompatibility groups, correspond-
ing to the two parental S-genotypes as well as the four expected
recombinant genotypes (S1S7, S1S8, S5S7, S5S8) have now
been identified through field crossing trials, with the subsequent
identification of specific S-allele proteins (SRNases) and determi-
nation of their N-terminal amino acid sequences. Associated mRNA
for each S-allele has been determined through cDNA analysis,
including DNA sequencing. Results have allowed the development
of an S-allele specific PCR analysis that can clearly distinguish
almond cultivars belonging to any of the six major cross-incompat-
ibility groups. These DNA markers have proven useful for the
determination of cross-incompatibility grouping for new varieties
and breeding lines. In addition, knowledge of parental S-genotype
allows the breeding of progeny with predetermined S-genotypes.
This capability has been particularly useful for ensuring that all
progeny in a breeding program for self-fertility possess the domi-
nant self-compatibility allele by selecting, as pollen parent, a
genotype possessing the self-compatibility allele in combination
with a self-incompatibility allele common to one of the two self-
incompatibility alleles of the self-incompatible seed parent. Field
trials have shown good success for this strategy under a range of
environments though aberrant results have been observed and
their possible origins will be discussed.

1:45 p.m.
Breeding and Selection at the Tetraploid Level: A New
Approach to Citrus Rootstock Improvement
Jude W. Grosser*, J.H. Graham, and J.L. Chandler; Univ. of
Florida, Institute of Food and Agricultural Resources, Citrus Re-
search and Education Center, Lake Alfred, FL 33850

For the past 15 years, we have been investigating the production
and evaluation of tetraploid citrus somatic hybrid rootstocks. Some
promising results have been achieved, with some hybrids showing
good productivity and potential for tree size control. However, from

The program schedule and abstracts are presented in
chronological order and presenting authors are indicated by
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each parental combination, only one somatic hybrid can be pro-
duced. Citrus rootstocks are commonly propagated by nucellar
seed. Recently, we have discovered that two of the more interest-
ing somatic hybrid rootstocks, namely sour orange + rangpur, and
Nova mandarin + Hirado Buntan zygotic pummelo, produce a high
percentage of zygotic seed. These two selections can therefore be
used as females in crosses at the tetraploid level. As a result, genes
from three or four different diploid roostocks can be mixed together
in tetraploid hybrid progeny, representing tremendous genetic
diversity. 1999 and 2000 crosses of these selections with other
somatic hybrid rootstocks as pollen parents (including sour orange
+ Carrizo citrange, sour orange + Palestine sweet lime, and
Cleopatra mandarin + Argentine trifoliate orange; and for salinity
tolerance Cleopatra + rangpur) produced several hundred seed.
Seed were screened by germination directly in plastic flats contain-
ing high pH, calcareous soil inoculated with Phytophthora nicotianae
and P. palmivora (when screening for salinity tolerance, the screen
also included 12 weeks watering with 0.5 M NaCl). Numerous
adapted seedlings have been recovered, exhibiting variable nutri-
tional status. All appear to be tetraploid zygotics, based on mor-
phology. Healthy tetraploid hybrids recovered from this research
should have tremendous rootstock potential.

2:00 p.m.
Cloning and Expression of hmg1 and hmg2 cDNA Clones
Encoding 3-Hydroxy-3-Methylglutaryl Coenzyme A
Reductase (HMGR) in Ripening Apple Fruit
H.P.V. Rupasinghe*1, K.C. Almquist2, G. Paliyath2, and D.P. Murr1;
Depts. of 1Plant Agriculture (Horticultural Science) and 2Food
Science, Univ. of Guelph, Guelph, Ontario N1G 2W1, Canada

In plants, 3-hydroxy-3-methylglutaryl coenzyme A reductase
(HMGR) catalyzes the synthesis of mevalonate (MVA) from 3-
hydroxy-3-methylglutaryl coenzyme A (HMG CoA). It is the rate-
limiting enzyme in sesquiterpene and triterpene biosynthesis and
is encoded by a small gene family. As the first step in studying the
molecular mechanism of apple HMGR regulation, we have isolated
and cloned a full-length (hmg1; GenBank AF315713) and a frag-
ment (hmg2; GenBank AF316112) of cDNA using apple skin
mRNA and degenerate oligonucleotides designed against con-
served regions of plant HMGR genes. Genomic Southern analysis
using probes designed for the 3'-end of the two cDNA clones
confirmed the presence of at least two HMGR genes in apple. The
transcription product of hmg1 cDNA has an open reading frame of
1767 nucleotides. Analysis of the nucleotide sequence revealed
that the cDNA encodes a polypeptide of 589 residues with a relative
molecular mass of 62.7 kDa. The hydropathy profile of the protein
indicates the presence of two highly hydrophobic domains near the
amino terminus. Northern blot analysis confirmed that both hmg1
and hmg2 transcripts possessed a size of 2.4 kb. By comparison to
the expression of hmg1, hmg2 is differentially expressed during
low-temperature storage and in response to C2H4. The expression
of hmg1 is regulated constitutively, whereas hmg2 is more sensi-
tive to developmental stimuli and C2H4.

2:15 p.m.
The Function Analysis of MdMADS5 and MdTFL , Apple
Homologues of APETALA1 and TERMINAL FLOWER1, in
Transgenic Arabidopsis
Nobuhiro Kotoda*, Masato Wada, Hidenori Kato, Hiroshi Iwanami,
Tetsuo Masuda, and Junichi Soejima; Apple Research Center,
National Institute of FruitTree Science, MAFF, Morioka 020-0123

 In contrast to herbaceous plants, apple trees (Malus xdomestica)
flower and set fruit only after an extended juvenile phase that may
last several years. For example, it took 12 years for the mother tree
of ‘Fuji’, which is 60 years old now, to set apples for the first time.
Thus, it is important to understand the mechanism of floral bud
formation because apple is one of the most commercially important
tree fruits in the world. In Arabidopsis, APETALA1 (AP1) and
TERMINAL FLOWER1 (TFL1) are involved in transition from the

vegetative to reproductive phase. The loss-of-function mutant of
AP1 flowers later, and the loss-of-function mutant of TFL1 flowers
earlier than wild-type Arabidopsis plants. We report here the
function of apple AP1 homologue MdMADS5 (MdAP1) and apple
TFL1 homologue, MdTFL. At the nucleotide level, the homology of
MdMADS5 to AP1 was 70% (66% and at the amino acid level). On
the other hand, the homology of MdTFL to TFL1 was 75% (75% at
the amino acid level). In apical buds of apple, MdMADS5 was
expressed from late September, and MdTFL was strongly ex-
pressed in late July when flower bud differentiation occurred, and
decreased after that. The transcripts of MdMADS5 were accumu-
lated in sepals and those of MdTFL were accumulated in mature
leaf, cotyledon and sepal. We introduced 35S::MdMADS5 and
35S::MdTFL genes into Arabidopsis in sense oriented manner to
reveal the action of the two gene. The results suggested that
MdMADS5 accelerates and MdTFL represses the flowering of
transgenic Arabidopsis.

2:30 p.m.
Hybridization between Species and Genera of Fruit-crop
Vine Cacti of the Genera Hylocereus and Selenicereus
N. Tel-Zur*1, S. Abbo2, D. Bar-Zvi1, and Y. Mizrahi1; 1Dept. of Life
Sciences, Ben-Gurion Univ. of the Negev, POB 653, Beer-Sheva
84105, Israel; 2Faculty of Agriculture, Food and Environmental
Quality Sciences, The Hebrew Univ. of Jerusalem, POB 12, Rehovot
76100, Israel

The attractive and edible cactus fruits of the epiphytic cacti of the
genera Hylocereus and Selenicereus have been introduced and
domesticated as fruit crops in Israel. The objective of this study was
to test possibility of breeding by crossing species and genera and
evaluating hybrids in comparison with the wild-type parents. Con-
trolled reciprocal crosses between the diploid species H. undatus,
H. polyrhizus, and H. costaricencis and the tetraploid species S.
megalanthus were performed in all possible combinations. Seed-
lings were grown under greenhouse conditions, and flowering
occurred after 4 to 6 years. Chromosomal counts and genomic in
situ hybridization (GISH) assays were performed on pollen mother
cells (PMC) extracted from young flower buds of the hybrids. Like
the parent plants, interspecific hybrids between Hylocereus spe-
cies were diploid and showed a normal meiosis (11 bivalents at
metaphase I), and seeds with high germinability rates were ob-
tained. The plants and fruits of the hybrids showed a mix of the
parental morphology. Crosses between the tetraploid S.
megalanthus and the diploid Hylocereus species were expected to
yield sterile triploid hybrids. Morphological comparisons confirmed
that in most cases genuine hybridization was obtained. However,
some diploid and tetraploid “hybrids” were morphologically similar
to the mother plant. Cytological and FISH analysis using rDNA
probes performed on PMCs showed that crosses yielded triploid,
pentaploid, hexaploid and aneuploid hybrid plants. Most of the
hybrids were fertile, including triploid plants that produced fruits
with superior taste and appearance to their parents. The results
demonstrate the possibility of producing fertile hybrids by interspe-
cific and intergeneric crosses, since no major genetic barrier exists
between them.

2:45 p.m.
The Sf-RNase Gene, a Molecular Marker for Self-
compatibility, in Japanese Apricot (Prunus mume)
Ryutaro Tao*, Tsuyoshi Habu, Hisayo Yamane, and Akira Sugiura;
Graduate School of Agriculture, Kyoto Univ., Kyoto 606-8502,
Japan

Although there are self-compatible and self-incompatible culti-
vars of Japanese apricot, self-compatible cultivars have a horticul-
tural advantage over self-incompatible ones because no pollinizer
is required. Self-compatibility in Japanese apricot is gametophytic,
as in other Prunus species. We have identified unique PCR and
RFLP bands that seemed to be linked to an S-allele conferring self-
compatibility in Japanese apricot. The bands were considered to
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be from the S-RNase gene because PCR and RFLP analyses were
conducted based on the information about DNA sequences of S-
RNases of other Prunus species. In this report, we have cloned the
PCR fragment and cDNA for the common band observed in self-
compatible Japanese apricot cultivars. The deduced amino acid
sequence was compared with those of other S-RNase of Japanese
apricot and other Prunus species. We also conducted inheritance
studies to test whether the PCR band co-segregated with self-
compatibility.

1:00–3:00 p.m. ...........................................................  CC 104
Oral 7: Small Fruit/Viticulture: Crop Production
Presiding: Kirk D. Larson, Dept. of Pomology, Univ. of California,

Davis
1:00 p.m.

The Machine-harvested Split Trellis in Red Raspberry: 20%
Increases in Yield, and a Study of Fungal and Spider Mite
Dynamics
Stephen F. Klauer*1, Chuhe Chen1, Lynell K. Tanigoshi1 and
Peter R. Bristow2; 1Washington State Univ. Research and Exten-
sion Unit, Vancouver, WA 98665; 2WSU Puyallup REC, WA

In 2000, yield of the split (ST) vs. conventional trellis (CT) was
again compared in ‘Meeker’ red raspberry. Field-testing was re-
peated at three sites in north (Burlington) and southwest (Ridgefield,
WSUVREU) WA. A variety of widths (43–56 cm), crossarm styles
and Littau machine harvesters were tested in fields with varied
cultural practices. At all sites, we optimized machine harvest of ST
by spreading the picking heads early in the season and moved them
in as the season progressed, reducing lateral damage. Harvest of
green fruit was avoided by adjusting beater speed. Using “over the
row” harvesters with 127-cm throats, ST (51-cm) yields were 23%
greater after 11 harvests in Burlington and 19.4% and 12.7% greater,
respectively, for a 51 and 56 cm ST at WSUVREU. The 56-cm ST
sustained damage earlier in harvest. In Ridgefield, ST (43-cm) yields
were 22% greater in a trial harvested with a “siderow” machine with
a 99-cm throat. This more than doubles the number of Littau
machines that can accommodate a split trellis. Net profit for the ST
at 20% yield-increase is roughly 15% more dollars/acre. Data from
fresh market evaluations of fruit from the Burlington site showed
Botrytis was significantly lower in sprayed treatments of the ST vs.
CT on one harvest date. No apparent differences for Botrytis were
noted between trellis types in unsprayed trials. Few cane lesions
(Botrytis and spur blight) were observed in either trellis type. There
were no significant differences detected between the two trellis
treatments for yellow spider mite population levels during the
preharvest and harvest periods. However, the potential for a signifi-
cant late season population increase may be indicated from the ST
samples taken late harvest.

1:15 p.m.
The Relationship between Pruning Level and Productivity in
‘Chester Thornless’ Blackberry Trained to a Rotatable
Cross-arm Trellis
Fumiomi Takeda* and Ann K. Hummell; Appalachian Fruit Re-
search Station, USDA–ARS, 45 Wiltshire Rd., Kearneysville, WV
25430

The “rotatable cross-arm” (RCA) trellis was developed to ease
mechanical harvesting of eastern thornless blackberries with fresh
market quality. In this system, the primocanes are managed such
that the rotation of the cross-arm following bloom positions all the
fruit on the floricanes to one side of the trellis in a plane underneath
the cross-arm. To maintain productivity , the number of lateral
shoots that arise from primocanes must be maximized. In this
study, the relationship between pruning level and productivity was
determined in ‘Chester Thornless’ blackberry. Plants with two
floricanes had fewer nodes and racemes, more fruit per raceme,
larger fruit size, and with 82% of the productivity compared to plants
with six primocanes. Retention of only two primocanes reduced

labor costs for summer cultural work by 50%. Also, the task of
primocane tying/training was completed prior to labor-intensive
fruit harvest. Blackberry management strategies that will mitigate
labor costs or scarcity of labor will improve the economic viability.

1:30 p.m.
Effects of Mounding and Rootstock on Young
‘Gewüztraminer’ Grape in Southeast Nebraska
Sanjun Gu*, Paul E. Read, and Vaughn Hammond; Dept. of
Agronomy and Horticulture, Univ. of Nebraska, Lincoln–East Cam-
pus, Lincoln, NE 68583-0724

In order to select appropriate rootstocks for the Nebraska grape
and wine industry, we started a rootstock trial with Vitis vinifera cv.
Gewürztraminer at Nemaha and Pawnee counties in southeast
Nebraska in 1999. The rootstocks employed were Riparia ‘Gloire’
(Vitis riparia), St. George (V. rupestris), 3309 Couderc (V. riparia x
V. rupestris), 110 Richter (V. riparia x V. rupestris), 1103 Paulsen (V.
berlandieri x V. riparia), and MG 420A (V. berlandieri x V. riparia),
with own-rooted ‘Gewürztraminer’ used as a control. In late Fall 1999
and Fall 2000, soils was placed to a depth of 40 cm around the base
of half of the grapevines to test the possible protection of mounding
on the first and second year vines. In Spring 1999, differences were
observed on winter survival, plant height, total number of shoots,
number of shoots longer than 5 inches, and length of the longest
shoot among the grafted and own-rooted ‘Gewürztraminer’. Winter
damage was the least on rootstock 3309 Couderc and 1103 Paulsen,
and was highest on Riparia ‘Gloire’ and own-rooted vines. Total
shoot number and the number of shoots with length >5 inches were
best on rootstock 3309 and worst on own-rooted vines. Vines grafted
on 1103 Paulsen and MG 420A had the longest shoots and greatest
height, while those on 3309 Couderc were shortest. There was no
difference among rootstocks on the leaf areas of the largest leaf (the
maximum length x width). These results suggest that grafted vines
performed better than own-rooted vines and the best rootstock was
3309 Couderc. Mounding may reduce winter damage, although
there was no difference between mounded and non-mounded vines
grafted on 3309 Couderc and 1103 Paulsen, indicating that vines
grafted on these two rootstocks were most cold-hardy. It is also
suggested that mounding increased the number of shoots longer
than 5 inches and also accelerated leaf development (larger leaf
area of the largest leaf at sampling time). Mounding reduced the total
number of shoots, which may be influenced by the time of mounding
removal.

1:45 p.m.
Effect of Soil Compaction on Grapevine Growth
David C. Ferree*, David M. Scurlock, and John C. Schmid; Horti-
culture and Crop Science, OARDC, The Ohio State Univ., Wooster,
OH 44691

Own-rooted ‘Chambourcin’ vines were grown a second year in the
containers in a loam soil compacted to the following soil bulk
densities: 1.0, 1.2, 1.3, 1.4 and 1.5 g·cm–3. Early shoot length and leaf
expansion were reduced as compaction increased during the sec-
ond growth season. Clusters produced on shoots from the three
basal nodes were reduced as compaction increased. Photosynthe-
sis and transpiration were reduced in vines at the highest level of
compaction (1.5 g·cm–3 bulk density). In a second study, grafted
‘Chambourcin’ vines on six rootstocks (own-rooted, 3309C, 5C, 18-
815, SO4, 1616E) were grown in containers in soil at a bulk density
of 1.0 g·cm–3 (control) or 1.5 g·cm–1 (heavily compacted). There was
no interaction of rootstock and soil compaction for any of the
parameters of growth. Compacted soil again resulted in reduced
growth of shoots, leaves and reduced cluster development.

2:00 p.m.
Strawberries Grown in Soilless Substrate under
Greenhouse Conditions Can Increase Winter Production in
North-central Florida
Ashwin Paranjpe*, Daniel J. Cantliffe, Elizabeth M. Lamb1, Peter J.
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Stoffella1
, and Charles Powell1; Horticultural Sciences Dept., Univ.

of Florida, 1251 Fifield Hall, PO Box 110690, Gainesville, FL
32611-0690; 1Indian River Research and Education Center, Univ.
of Florida, Institute of Food and Agricultural Sciences, 2199 South
Rock Road, Ft. Pierce, FL 34945-3138

Florida is the largest producer of winter strawberries in the United
States. Although highly profitable, winter production of field-grown
strawberries is greatly reduced by prolonged freezing tempera-
tures and cloudy weather. Production of strawberries in open fields
is becoming increasingly difficult with the imminent loss of methyl
bromide, limited land resources and scarcity of labor. High quality
winter production is possible by growing strawberries in soilless
substrate under protective structures. Plug transplants of short-
day cultivar Sweet Charlie were grown in a passive ventilated,
heated greenhouse in Gainesville, Fla., during Fall 2000–Spring
2001. Two kinds of plugs (2.5-month-old naturally conditioned
plugs from Cashiers, N.C., and 4-month-old force-conditioned
plugs produced in Gainesville, Fla.), and three kinds of soilless
substrates (perlite, peat+perlite, and pinebark) were tested in three
different growing systems. The growing systems consisted of: 1)
polyethylene bags (100 x 17 x 12 cm) placed on 10-cm-wide PVC
gutter sections suspended 1.2 m above the ground; 2) U-shaped
corrugated plastic sheet (10-cm bottom width x 12-cm wall height
with 5-cm-diameter holes) placed in PVC gutter sections sus-
pended 1.2 m above ground level; and 3) polyethylene bags (100
x 17 x 12 cm) placed at ground level over 10-cm-wide styrofoam
strips. Incidence of gray mold (Botrytis cinerea) was negligible, and
more than 83% of total early/mid-season yield per plant in all
treatments was marketable. Average marketable weight per fruit
was 20 g and was similar for all treatments. Growing system
influenced early/mid-season yield from 2.5-month-old plugs, while
it had no influence on the yield from 4-month-old plugs. Growing
media also influenced early/mid-season yields wherein plants
grown in perlite produced more marketable fruit number and fruit
weight per plant than those produced in peat+perlite and pinebark
regardless of growing system or plug type.

2:15 p.m.
Containerized Transplants for Establishing Strawberry
Crops in Florida
George Hochmuth*1, Craig Chandler2, Craig Stanley2, Dan Legard2,
John Duval2, Eric Waldo2 Dan Cantliffe3, Tim Crocker3 and Eric
Bish4; 1North Florida Research and Education Center, Univ. of
Florida, Qunicy, FL 32351; 2Gulf Coast Research and Education
Center, Univ. of Florida; 3Horticultural Sciences Dept., Univ. of
Florida; 4Horticultural Sciences Dept., N. Carolina St. Univ.

There are nearly 2500 ha of strawberries with a value of $150 M
produced in Florida during the winter months. The crop is estab-
lished on polyethylene-mulched beds using bare-root transplants
produced in northern US nurseries. Upon transplanting in the field,
the transplants are established for up to 2 weeks with sprinkler
irrigation, resulting in the application of one-third of the total
season’s water used for crop production. We investigated the use
of container-grown (plug) strawberry transplants from a northern
nursery for establishing strawberry crops in Central Florida in the
1997–98 and 1998–99 production seasons. We used two plant
types (plug and bare-root), four plant sizes (6, 8, 10-mm transplant
crown diameter, and ungraded), and three irrigation methods
(none, sprinkler, and microjet). Strawberry crops were successfully
established from plug plants using water (9000 L·ha–1) applied only
to the root area during transplanting, compared to the use of 1000
times more for sprinkler established plants. Transplant root mass
and leaf area of bare-root plants in the field declined in the 3 weeks
immediately following transplanting, irrespective of irrigation method
or plant size, whereas root mass and leaf area of plug plants
increased. Early fruit yield was greater with plug plants than with
bare-root plants, and the increase in early yield covered the extra
cost of the plug plants over the cost of bare-root plants. Total-
season yields were similar with the two plant types. Large plants led

to earlier fruiting, but total-season yield was greatest with large or
medium plants.

2:30 p.m.
Inluence of Polyethylene Bed Mulch, Drip Irrigation Rate,
and Intermittent, Overhead Sprinkling on Strawberry Fruit
Bronzing
Kirk D. Larson*1 and Thomas M. Sjulin2; 1Dept. of Pomology, Univ.
of California, Davis, CA 95616; 2Driscoll Strawberry Associates,
404 San Juan Rd., Watsonville, CA 95076

Strawberry fruit bronzing that is not related to arthropod feeding or
chemical phytoxicity occurs in central coast California in late spring
and summer annually. Symptoms consist of discoloration, desicca-
tion and cracking of the entire fruit surface. The cause of this type of
bronzing is not understood. A trial was conducted in 2000 to
determine the influence of polyethylene bed mulch, drip irrigation
rate, and overhead sprinkling on bronzing incidence in ‘Commander’
strawberry. We compared three mulches: 1) clear full-bed (CF); 2)
yellow-on-black full-bed (YB); and 3) center-strip (CS). Each mulch
was applied to 3 adjacent beds with adjacent beds receiving one of
three drip-irrigation trts.: 1) 0.33 gpm/100’; 2) 0.48 gpm/100’; or 3)
0.96 gpm/100’. Intermittent sprinkling (2-min/20-min between 1100–
1300 h.) was applied to half of all plots. Design was a RCB with 72
plots (3 mulch x 3 drip x 2 sprinkling trts. x 4 reps); plots were 9.1 m
long. Plants were destructively harvested from the various mulch
plots on 31 Mar. to determine root, leaf and crown dry mass. Use of
CF mulch resulted in greatest dry mass of all tissues; YB mulch
resulted in the smallest plants. Bronzing symptoms were observed
in all plots from May through mid-June, the number of affected fruit/
plot was rated every 2 weeks during this period. Use of CF mulch
resulted in less bronzing than other mulch trts., while use of CS
mulch resulted in greatest bronzing incidence. Overhead misting
resulted in decreased bronzing, regardless of mulch treatment, and
drip-irrigation rate was inversely proportional to bronzing incidence.
Enhancing winter plant growth and reducing heat and water stress
in spring and summer appear to be effective means for reducing this
type of bronzing.

2:45 p.m.
Pattern of Growth in Strawberry (Fragaria xananassa Duch.)
cultivars Elsanta, Bolero, and Everest Through the Season
Maria Perez de Camacaro*1, Gilberto Camacaro, Paul Hadley,
James Carew, and Nick Battey; 1The Univ. of Reading, UK and
Universidad Centoccidental Lisandro Alvarado, Venezuela

In order to describe the differences in growth and yield and
determine radiation use efficiency and partitioning patterns in cv.
Elsanta (June bearing) and cvs. Bolero and Everest (everbearing),
cold-stored A+ graded plants were established at The School of
Plant Sciences at The Univ. of Reading, UK. The plants were
planted out on 8 May 1999 at a spacing of 25 cm. The cultivar
Elsanta showed the largest and cvs. Bolero and Everest the lowest
values for leaf area, leaf weight, root weight and runner number per
plant during the season. However, cvs. Bolero and Everest pro-
duced more leaves and crowns per plant than cv. Elsanta. The
production of flowers by cv. Elsanta was concentrated in June with
fruit production following in July. The cultivars Bolero and Everest
produced more than one flush of flowers during the season and
fruited until October. As a result, yield per plant and per area was
greater in cvs. Bolero and Everest than cv. Elsanta. The maximum
amount of absorbed PAR and maximum radiation use efficiency
occurred between July and August. Radiation use efficiencies
during this period were 1.47 g MJ-1 PAR in cv. Elsanta and 1.36
and 1.23 g MJ-1 PAR in cvs. Bolero and Everest respectively.
Harvest indexes were 0.26, 0.46, and 0.59 for cvs. Elsanta, Bolero,
and Everest, respectively. This shows that 26%, 46%, and 59% of
dry matter production was partitioned into the fruit in each cultivar.
This suggests that the strawberry fruit is a strong sink for assimi-
lates.
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1:45–2:45 p.m. ............Hyatt Regency, Santa Barbara Room

Awardee’s Reception
By Invitation Only

3:00—5:00 p.m. ...................................................CC 203/204

2:00–3:00 p.m. ............................................................ CC 301
Cucurbit Genetics Cooperative Meeting
Chair: Timothy Ng
OPENING PLENARY SESSION
TEX FRAZIER LECTURE/AWARDS CEREMONY

14th William A. (“Tex”) Frazier Lecture: “Plant-based
Multicomponent Vaccines for Protection against Enteric
Diseases”

The lecture is sponsored by Seminis Vegetable Seeds.

The Tex Frazier Lecture series was named in honor of Dr.
William A. “Tex” Frazier, an eminent member of the faculty at
Oregon State Univ. The intent of the lecture series is: “to foster and
promote reciprocal liaisons between ASHS and other professional
groups; to recognize distinguished scholars and to bring their
points of view to ASHS members; and to encourage the develop-
ment of a holistic philosophy within the horticultural science profes-
sion so that ASHS members and students can enjoy the benefits of
a broader perspective provided by an understanding of the interrela-
tionship of seemingly diverse disciplines.”

Summary: Decreases in the ability to treat infectious disease due
to excessive use of antibiotics and recombination to greater virulence
within the pathogen genome, combined with predictions of dramatic
increases in the world population underscore the need for improved
disease therapy and especially disease prevention. The observation
that many infectious diseases attack the respiratory or digestive tract
indicates that mucosal immunization may be the most desirable form
of immunological protection. Edible plants provide an ideal inex-
pensive mucosal vaccine production and delivery system. Fre-
quently, recombinant plants synthesize relatively small amounts of
vaccine antigen, which generate modest levels of immune protec-
tion. To enhance the efficacy of plant-based mucosal immuniza-
tion, Dr. Langridge’s laboratory is studying mechanisms for target-
ing antigen proteins to the mucosal immune system.

William H.R. Langridge, Professor, Department
of Biochemistry, Center for Molecular Biology and
Gene Therapy, Loma Linda University, Loma Linda,
Calif.

Biographical Sketch: William Langridge re-
ceived his BS degree from the Univ. of Illinois,
Urbana, in 1962. In 1973 he obtained his PhD in
biochemistry at the Univ. of Massachusetts in
Amherst, where he identified a mitochondrial

glutamate dehydrogenase essential for differentiation of the multi-
cellular amoeba (Dictyostelium discoidium). His postdoctoral stud-
ies at the Boyce Thompson Institute at Cornell Univ. in Ithaca, N.Y.,
included restriction endonuclease mapping of insect pox virus and
granulosis virus genomes and identification of poxvirus and
baculovirus proteins synthesized during virus multiplication in
insect cells. In 1983, he pioneered electroporation as a method for
DNA transfer into plant cells and studied plant hormone regulation
of gene expression in vivo in transgenic plants. In 1987, Dr.
Langridge moved as Associate Professor to the Plant Biotechnol-
ogy Centre at the Univ. of Alberta in Edmonton, where he studied
auxin-activated gene expression during potato tuber development
and tomato fruit ripening. In 1993, he moved to the Center for
Molecular Biology and Gene Therapy at the Loma Linda Univ.
School of Medicine in southern California, where he is presently
leading a research team active in the development of plant-based
vaccines for protection against infectious and autoimmune dis-
eases.

Awards Ceremony

ASHS Horticulture Hall of Fame
Presiding: Paul L. Smeal, ASHS President

Inductees: , Arthur John Heinicke, and
John Charles Walker

Presentation of the 2001 Class of ASHS Fellows
Presiding: Paul L. Smeal, ASHS President

Fellows-elect: Judith Abbott, Mary Lewnes Albrecht, Neal E. De Vos,
George D. Hochmuth, Dewayne L. Ingram, Alan N. Lakso,
William Barry McGlasson, and Jack E. Staub

Presentation of the 2001 ASHS Awards

Presiding: Donald N. Maynard

Outstanding Undergraduate Educator Award

Outstanding Graduate Educator Award

Outstanding Extension Educator Award

Outstanding Researcher Award

Outstanding Industry Scientist Award

Outstanding International Horticulturist Award

Cross-commodity Publication Award

Education Publication Award

Extension Publication Award

Fruit Publication Award

Ornamentals Publication Award

Vegetable Publication Award

5:00–7:00 p.m. .................................................... CC Ballroom
Welcome Reception/Endowment Fund Raffle

Meet and greet colleagues and friends and take the opportunity
to browse through the fabulous prizes available for the ASHS
Endowment Fund Raffle. All of the proceeds from the raffle will
benefit the ASHS Endowment Fund, which supports horticulture
education and research through student scholarships and other
educational tools.

7:00–9:00 p.m. ................................. Hyatt Regency Ballroom

Welcome Dinner/Casino Night
Socialize and network with friends and colleagues at the buffet-

style Welcome Dinner. After dinner, it’s time for games: blackjack,
craps, poker, or roulette. Dealers will be on hand to give instructions
to those who have never played before. Players receive chips to play
with as part of their Welcome Dinner package—no additional expen-
ditures are necessary. Additional chips may be purchased if you
wish; all proceeds will benefit the ASHS Endowment Fund.

Monday · 23 July 2001

7:30 a.m.–5:00 p.m. ....................................... CC West Lobby
Registration Open

8:00 a.m.—5:00 p.m. ........................................... CC 101/102
Placement Service

9:45 a.m.–6:00 p.m. ............................................ CC Ballroom

Exhibit Hall Open

7:00–9:00 a.m. .............. Hyatt Regency Santa Barbara Room
Administrators Breakfast
Presiding: Charles Boyer


	Return to HortScience

