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Message from the

Symposium Chair

Welcome to the University of Georgia

and Alliums 2000. This being the third

time the International Edible Alliaceae

Symposium series has convened, it has

been our pleasure to organize and host

the event. And, although this symposium

is being held in Georgia, we hope to

represent the entirety of the U.S. While

organizing the symposium, we have

adopted the philosophy put forward by

past organizers of this Symposium and

the EUCARPIA conferences, and

returned to an educational format as our

primary purpose. In doing so, scientists

from around the world, interested in

edible Allium, will have the opportunity

to discuss, at length, current trends in

research and development. The program

committee has returned to a single

presentation format to eliminate the past

problems associated with concurrent

sessions. In putting together the

program, we have also attempted to

provide sufficient free time for informal

discussions.

We are delighted to have as

major sponsors of this Symposium, the

National Onion Association, sponsor of

the Alliums and Health Colloquium, and

the Vidalia Onion Committee, sponsor

of the Vidalia onion tour to be held the

day after the Symposium program ends.

Again, it is my pleasure to

welcome you to the Symposium, and

hope your experience is an enjoyable

one.

Bill Randle
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TheUniversityofGeorgia

Georgia Center for Continuing Education

Welcome to the University of Georgia Center for Continuing Education. Whether you are spending a day with us or an entire week
the fol owing information will acquaint you with the Georgia Center's amenities and services. We hope your visit'with us will be both
educational and enjoyable. The Georgia Center is a non-smoking facility. »»w«wwui

FINDING YOUR WAYAROUND

A map of the Georgia Center is printed on the back of this letter.

You will also find floor plans ofour building at the information kiosks
located in our lobby areas.

Please note that our meeting rooms and auditoriums are often used in

the evenings for community classes. Be sure to secureyourpersonal
belongings!

Keeping in Touch

Pay phones are located near the banquet area, in the Hill Atrium and

on the Second Floor Concourse. A TTY phone is located at the hotel

desk.

Messages may be left for you at our hotel switchboard. The

switchboard number is 706/548-1311. The operator will take your

message and post your name on the information kiosks located in our

lobby areas. To retrieve a message, simply pick up the phone on the

side of the kiosk. Ifyour message is urgent, be assured that we will do

our best to personally deliver the message to you. Ifyou are a guest of

our hotel, voice mail is also available on your hotel room phone.

Mail may be posted at the mail drop box at the hotel front desk or in

our mailroom (Room ISO). Stamps may also be purchased in the
mailroom.

Address for receiving mail:

Your name

Hotel Guest (if not a hotel guest: c/o Business Center Room 280)

UGA Center for Continuing Education

1197 S.Lumpkin Street

Athens, GA 30602-3603

FAX and E-mail service- please see Business Center information.

Dining at the Georgia center

Planned meals for your event are served in the Banquet Area, located
on the first floor.

The Coffee Shop is open daily 6:30am - 8:30pm and offers breakfast

and lunch in a casual setting.

The Savannah Room restaurant is open for lunch 11:30am • 2:00pm,

Monday-Friday, and for dinner 5:00 - 9:00pm, Monday-Saturday. A
Sunday buffet is served from Noon - 1:30pm. Beer, wine and cocktails

are available in the Savannah Room during dinner service hours.

Reservations are suggested. .

The Georgia Center Hotel

Check-out is at 11:00am. You may store your belongings with our

guest services staff. Express check-out is also available—details will

be placed under your door the morning ofyour departure. If you have
a special need, please see a front desk associate for assistance.

Exercise and Recreation

The Ramsey Student Center for Physical Activities is available for
your use as a conference attendee. You will need to present your

Georgia Center conference name badge and a picture ID. The fee is

$5.00 per day with receipt (towel service is available for an additional
$1.00).

The UGA Track is located one block from the Georgia Center and is
open to the public (when not being used for athletic practice).

Our Guest Services Staff in the main entrance foyer can provide
information about the campus andAthens area (dining, golfing, etc).

The Business Center

The Business Center is located in Room 280 on the second floor. In
addition to general business supplies, the Business Center offers
access to e-mail/internet, along with photocopy and fax services.

The Business Center is open Monday - Friday, 7:30am - 5:30pm.

Duing your visit, ifyou expect to receive an incoming fax, please have
it directed to 706/542-5990. Faxes will be available for pick up at the
hotel front desk. We will notify you when a fax has arrived (we will
treat faxes similarly to messages).

Other Important Information

Your name badge identifies you as a conference participant and

should be worn to all sessions, planned meals, and refreshment breaks.

Program evaluations are provided, and your thoughtful responses are

solicited both to improve the Georgia Center services and to provide
input for planning future programs.

The Gift Shop is located on the first floor in the hotel lobby area. It

offers a wide selection of snacks, sundries and unique gifts, especially
for "dawg fans." When you return home, you can also shop in our gift

shop via the web site www.gactr.uga.edu/giftshop.

The Georgia Center Library is located on the second floor in Room

295. In addition to a wide variety of books, our library has current

newspapers and magazines. The librarian is on duty during the

working day, although hours of operation may vary.

Event managers are on call during your event to assist you. To
contact the event manager on duty, go to Room 279 or 280 (the

Business Center), stop by the hotel front desk, or call 542-4766. After

5:00pm and on weekends, go to the hotel from desk or call 548-1311.

If you are interested in planning an event at the Georgia Center,

stop by our Central Booking Office in Room 131. Our staff will be
happy to assist you!

<over for map> 09/00

Building on the University's Tradition of Public Service and Outreach

Athens, Georgia 30602-3603 • http://www.gactr.uga.edu
An Equal Opportunity/Affirmative Action Institution
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Program at a Glance

Sunday October 29.2000

6:30 Welcome Reception

#n»

Monday October 30

8:00 Genetic and Breeding 1

1:15 First Poster Session

2:15 Garlic Session

Tuesday October 31

8:00 Flavor Session

10:30 Alliums and Health

Wednesday November 1

8:00 Plant Pathology Session

11:00 Second Poster Session

1:15 Genetic and Breeding 2

6:30 Symposium Banquet

Thursday November 2

8:00 Physiology/Postharvest

1:00 Production

5:00 Business Meeting

Friday November 3

7:30 Vidalia Onion Tour

Separate, pre-registration required
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Symposium Program

Sunday 29 November. 2000

5:30 pm-7:30 pm

Registration - Desk, Main Lobby

Welcome Reception

6:30-8:30

Georgia Center Banquet Area

Name tag required

Monday 30 November. 2000

7:00 am

Registration - Desk, Main Lobby

8:00 Plenary Session

Mahler Auditorium

Welcome and Introduction

2000 Chair: Dr. Bill Randle

8:15 Official Opening Presentation

Dr. Ivery Clifton

Senior Associate Dean

College of Agricultural and

Environmental Sciences,

University of Georgia

8:30 Genetics / Breeding Session 1

Key Note Speaker:

Dr. Mike Havey, USDA/ARS

Madison Wisconsin

"How will the Alliums be bred in

the 21st Century?"

9:00 Dr. Lesley Currah, et al., U.K

and New Zealand

"Improving the methods used in

collaborative onion trials in order

to facilitate GxE analysis—

Lessons from experience 1990-

2000."

9:20 Drs. Paul Mangum and Ellen

Peffley, USA

"Incongruity in Allium cepa x

Alliumfistulosum hybrids.

9:40 Dr. Herbert Peterka, el al.,

Germany

"Development of alloplasmic

leek {Allium ampeloprasum) by

interspecific hybridization."

10:00 Refreshment Break (Hill Atrium)

10:40 Dr. S. Endang et al., Japan

"Induction ofhaploid plants from Fj

hybrids between cytoplasmic male

sterile shallot and common onion by

unpollinated flower culture."

11:00 Dr. Martha Mutschler et al., USA

"Finding a balance: Adding new

technologies to an onion breeding

program."

11:20 Dr. Masayoshi Shigyo et al., Japan

"Development ofchromosome-

specific SCAR markers in shallot

{Allium cepa Aggregatum group)."

11:40 Sushama Kirtane, India

"Studies on cytophysiological effects

ofmutagens in onion {Allium cepa)"

12:00 Lunch, GA Banquet Area

1:15 1st Poster Session - Hill Atrium

2:15 Garlic Session

Key Note Speaker:

Dr. Ron Voss, Director: Vegetable

Research and Information Center,

UC-Davis.

"Garlic research emphasis and

activities worldwide".

2:45 Drs. Maria Jenderek and Rich

Hannan, USA

"Seed producing ability of garlic

{Allium sativum) clones from two

public U.S. collections."

3:05 Dr. Xu Peiwen and Goa Liangzhi,

China

Multi-media simulation,

optimization and decision making

systems for virus free garlic."
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3:25 Drs. Joachim Keller and Angelika

Senula, Germany

"Maintenance of the European garlic

genres core collection (Long day

part): Slow growth culture,

phytosanitary aspects and progress in

cryopreservation."

3:45 Refreshment Break (Hill Atrium)

4:10 M.A. Rahim and Ray Fordham, UK

"Control ofbulbing in tropical and

temperature cultivars of garlic."

4:30 M.I. Gonzalez et al., Chile

"Nitrogen uptake and use efficiency

in garlic estimated by 15N-labelling
method.

4:50 A.N. Maurya et al., India

"Effect of some nutrient elements on

growth and yield of garlic (Allium

sativum)."

5:10 Don May et al., USA

"Response by garlic to conventional

and slow-release nitrogen

fertilization."

Tuesday 31 October, 2000

8:00 Opening remarks, Symposium Chair

8:10 Allium Flavor Session

Key Note Speaker:

Dr. BillRandle, Professor,

University ofGeorgia

"From the beginning, it was all about

flavor."

8:40 Dr. Marita Cantwell et al., USA

"Nitrogen fertilization and

irrigation regimes modify the

composition and quality of

garlic."

9:00 Dr. Norman Schmidt et al., USA

"A comparison of the

lachrymatory factor and pyruvic

acid concentration in Allium

cepa."

9:20 Dr. Kil Sun Yoo and Leonard

Pike, USA

"Determination ofbackground

pyruvic acid concentrations in

onions, Allium species, and other

vegetables."

9:40 Dr. S.M. Masalkar and K.E.

Lawande, India

"Studies on effect ofpotash and

season ofplanting on physio-

chemical composition ofwhite onion

'Phule Safed'."

10:00 Refreshment Break (Hill Atrium)

10:30-5:00 Special Colloquium:

Alliums and Health

Sponsored by the National Onion

Association

10:30 Wayne Mininger, Tanya Fell, NOA,

USA

Opening Remarks

10:40 Key Note Address

Dr. Michael Wargovich

Director of Basic Research

South Carolina Cancer Center,

Columbia, South Carolina

"Alliums in cancerprevention:

Mechanism."

11:15 Key Note Address

Dr. Eric Block

Professor of Chemistry

State University ofNY - Albany

"Chemistry and biological activity

ofAllium organosulfur and

organoselenium compounds."

11:50 Lunch - GA Banquet Area
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1:15 Key Note Address

Dr. Thomas Augusti

Professor and Head, School of

Medical Education, Kottayam,

India.

"The role ofgarlic and onions in

health management"

1:50 Key Note Speaker

Dr. Irwin Goldman, Associate

Professor, Department of

Horticulture, University of

Wisconsin. USA

"So shallyou weep: a horticultural

perspective on medicinal traits in

onion."

2:20 Dr. M.H. Siess et al., France

"Anticarcinogenic properties of

diallyl disulfide, a flavor component

of garlic."

2:40 Dr. Samantha Sterling, Australia

"The production ofhigh health value

garlic and onions."

3:00 Refreshment Break (Hill Atrium)

3:30 Kevin Lombard et al., USA

"Effect of thermal processing on

quercetin content of onion."

3:50 William Briggs et al., USA

"Administration of onion {Allium

cepa) abolishes in vivo platelet

mediated thrombosis."

4:10 Dr. Claudio Galmarini et al.,

Argentina and USA

"Genetic analyses of correlated

carbohydrate, flavor, and health

enhancing traits in onion {Allium

cepa)."

4:30 K. Orvis and Irwin Goldman, USA

"Genetic investigation ofOIAA in

pungent and mild onions {Allium

cepa)."

Wednesday 1 November. 2000

8:00 Opening remarks, Symposium Chair

8:10 Plant Pathology Session

Key Note Speaker

Dr. Jim Lorbeer, Professor,

Department ofPlant Pathology,

Cornell University, Ithaca, NY USA

"Nature and control ofonion

diseases - Current status andfuture

prospects."

8:40 Christy Hoepting et al., Canada

"Evaluation of insecticide and

fungicide combinations for the

control ofonion maggot {Delia

antiqua) and onion smut {Urocystis

cepulae) in Ontario."

9:00 Dr. Ron Gitaitis et al., USA

"Potential source ofinoculum of

Pantoea ananatis, causal agent of

center rot ofonion. "

9:20 Refreshment Break (Hill Atrium)

9:50 Dr. Fred Crowe et al., USA

"Dehydrated garlic powder used to

reduce Sclerotium cepivorum in field

soil."

10:10 M.A.D.L. Jaime et al., Canada

"The use of vesicular arbuscular

mycorrhizae (VAM) as biological

control of onion white rot

{Sclerotium cepivorum)."

10:30 Dr. A. France et al, Chile

"Control of garlic white rot

(Sclerotium cepivorum) through

different strategies."

10:50 2nd Poster Session - Hill Atrium

11:50 Lunch - GA Banquet Area

8
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1:00 Genetics / Breeding Session 2

Key Note Speaker

Dr. Chris Kik, Plant Research

International, Wageningen, The

Netherlands.

"Recent developments and future

prospects in Allium genetics and

breeding."

1:30 Dr. Colin Eady et aL, New Zealand

"Transgenic onions."

1:50 Sijun Zheng et al., The Netherlands

"Genetic transformation ofonion and

shallot."

2:10 Dr. John McCallum et al., New

Zealand, USA, and The Netherlands

"EST mapping and isolation of

sulfur metabolism genes in bulb

onion."

2:30 L.I. Khrustaleva and Chris Kik, The

Netherlands

"The simultaneous exploitation of

Alliumfistulosum and A. roylei for

the breeding ofonions (A. cepa)."

r

3:30 Dr. Borut Bohanec et al., Slovenia

and USA

"Advances in gynogenic haploid

induction procedures in onion."

3:50 M.R. Hassandokht et al., Iran and

Italy

"In vitro induction ofhaploid

parthenogenesis in Iranian onions."

4:10 Dr. Sjaak van Heusden et al., The

Netherlands, Japan, and New

Zealand

"Mapping studies in Allium.'"

6:30- Conference Dinner at Pinecrest

Lodge, Depart on Busses

Thursday 2 November. 2000

8:15 Opening remarks, Symposium Chair

8:20 Physiology /Post-Harvest Session

Key Note Speaker

Dr. Remi Kahane

COOPD'OR, Dijon Cedex, France

"Recent milestones and future

prospects in Allium physiology."

8:50 Erin Silva and Bill Dean, USA

"Carbohydrate partitioning to floral

nectar by hybrid onions."

9:10 Dr. Remi Kahane et al., France

"Onion bulb quality: Towards

indications of a distinct genetic

control of cell enlargement and

fructose polymerisations."

9:30 Dr. I.G. Tarakanov et al., Russia and

The Netherlands

"Environmental control of

morphogenesis in onions: Possible

role ofphytohormone metabolism

and assimilate partitioning."

9:50 Refreshment Break (Hill Atrium)

2:50 Refreshment Break (Hill Atrium) 10:30 Dr. Ian Gubb et al., UK

"Controlled atmosphere storage of

onion bulbs ('Stamford')."

10:50 Dr. Ian Gubb et al., UK

"Onion quality during controlled

atmosphere storage."

11:10 Dr. Bill Tollner and M.A. Shahin,

USA

"X-ray imaging for classifying

onions based on internal defects."

11:30 S. Pandoo and H. Daby, Mauritius

"Design and performance evaluation

of a prototype modified sea container

for onion curing."

11:50 Lunch - GA Banquet Area
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1:00 Production Session

Key Note Speaker

Evert Steenge, Agricultural Advisory

Bureau, The Netherlands

"Onion growing - In the future"

1:30 A.F. Lopez Camelo et ah, Argentina

"An approach for evaluating

efficiency in onion packinghouse

operations."

1:50 Reid Torrance et al., USA

"Chemigation with metham sodium

and its effect on Phoma terrestris

and weed control in the Vidalia

onion production area."

2:10 F. Dashti and A Kashi, Iran

"The effect ofplanting date, density

and planting method on quantity and

quality characters of leek."

2:30 A. Dall Armellina et al., Argentina

"Reduced doses and different stages

of application for chemical weed

control in direct seeded onions in

Argentina."

2:50 Refreshment Break (Hill Atrium)

3:20 Dr. Mike Bartolo et al., USA

"Effects of irrigation and nitrogen

fertilizers on soil salinity and onion

growth and quality."

3:40 Dr. Mary Ruth McDonald et al.,

Canada

"Effect ofnitrogen source on

nutrient status and yield of onions

grown on muck soils."

4:00 A.C. Leong and H. Salbiah,

Malaysia

"Potential of shallot production in

the hot humid lowlands of

Malaysia."

4:20 V.R. Balasubrahmanyam et al., India

"Response ofwhite Creole onions to

tropical, short-day conditions."

4:40 S.M. Masalkar and K.E. Lawande,

India

"Studies on the influence ofvarious

pre-treatment and drying methods on

qualities of dehydrated onion

flakes."

5:00 Business meeting - Mahler

Auditorium, International

Symposium on Edible Alliaceae

Meeting Adjourns after business meeting.

Friday 2 November. 2000

7:45 Vidalia Onion Production Tour

Pre-Registration Required

10



Abstracts For Oral Presentations

Genetics / Breeding Session 1 (Monday)

8:30 How will the Alliums be bred in the 21" Century?
Michael J. Havey

USDA-ARS, Dept. ofHorticulture, 1575 Linden Dr., University of Wisconsin, Madison, WI53706 USA
Email: mjhavey@facstaff.wisc.edu

For over 50 vears>eIite populations or hybrids ofbulb onion, bunching onion, chive, and leek have been under
development in both the private and public sectors. Sexual reproduction and production oftrue seed in garlic
make possible the genetic improvement and hybrid development ofthis important Allium. Cytoplasmic-genic
male sterility (CMS) is the preferred system ofmale sterility to produce hybrid bulb onion, bunching onion, and
chive. New sources ofCMS in bulb and bunching onion, conditioned by the alien cytoplasm ofA. galanthum,
have been reported. CMS systems to produce hybrid leek are under development. Genetic mapping ofmajor
economically important traits has revealed their genetic bases. The direct association ofthese economically
important phenotypes with specific genes has become a reality through the identification ofexpressed sequence
tags (ESTs) and candidate gene approaches. Successful transformation of onion and garlic has opened the door
for the introduction ofspecific traits and the production ofvalue-added cultivars. In spite of these recent
advances, the longer generation times ofbiennial crops, such as onion and leek, still make their genetic
improvement a slow, laborious process requiring long-term commitments of time and resources and

significantly restrict the abilities ofplant breeders to quickly respond to changes in consumer preferences,
market demands, losses ofpesticides for disease control, etc. In this presentation, I describe a synthesis based
on extensions ofpreviously described technologies to reduce the time and investment required to breed
competitive hybrids of long-generation crops such as garlic, leek, and onion. This approach is based on
recurrent selection to increase the frequency of favorable alleles in open-pollinated populations, the extraction
ofhaploids and their doubling to produce uniform inbreds, the testing ofthese inbreds to identify superior
parents for hybrid production, transformation of the nuclear genome to introduce simply inherited disease

resistances or other value-added traits, and transformation of the mitochondrial genome to produce cytoplasmic
male-sterile (CMS) lines for hybrid-seed production.

p, 9:00 Improving The Methods Used In Collaborative Onion Trials In Order To Facilitate G X E
Analyses - Lessons From Experience 1990-2000.

' Lesley Currah(l), A. Jonathan R. Godfrey(2), Michael A. Nichols (3) and Graham R. Wood (2).
(1) Currah Consultancy, 14 Eton Road, Stratford-upon-Avon, CV37 7EJ, United

f" Kingdom. (2) Institute ofInformation Sciences and Technology, Massey University,
j Private Bag 11 222, Palmerston North, New Zealand. (3) Institute ofNatural Resources, Massey University,

Private Bag 11 222, Palmerston North, New Zealand.

^ Abstract. Individual onion trials results in the tropics and sub-tropics for 1990 to 1995 have been published and

J later results are in preparation. An extensive G x E comparison is also being made, taking into account the
■t statistical sparsity ofthe "total yield" results for cultivars. Data on latitude, photoperiod and temperature define

environments for about 100 of the onion data sets. Recommendations for future trials programs: Plant spacing,
I*" overall density and agronomic practices should be as stable as possible across all the trials. A minimum plot size

j should be recommended. Guard rows must be included. Each trial should include at least two identical standard
varieties. Methods ofharvesting and weighing bulbs should define how to treat bolted onions. Cultivars with no
yield at a trial site should be taken into account in the analyses, to establish where they can and cannot be grown

J successfully. Improvement in agronomic comparisons in future can be achieved by including variations in sowing
i date and in plant density at trial sites. Accurate recording of environmental covariates over the course of a trial adds

to its value both locally and for international comparisons.

r j

11



9:20 Incongruity in Allium cepa L. x Allium fistulosum L. hybrids

Paul D. Mangum' and Ellen B. Peffley2,
'Midland College and 2Plant and Soil Science, Texas Tech University, Lubbock TX 79409-2122, (806) 743-2637,

(806) 742-1989, pmangum@midland.cc.tx.us. and tpebpftflttu.edu

Abstract: An incongruity model is presented as a possible explanation for an anomaly in the germination and

establishment percentages observed in F2BC3 seed of an Allium cepa x A. fistulosum interspecific hybrid. Two

hundred eighty four seed were harvested from a third generation backcross of an Allium cepa x A. fistulosum

interspecific F, hybrid. The F1BC3 parent expressed Pgi-Jm, PGI alleles ofboth species - Pgi-12 coming from A.
cepa (AC) and Pgi-l'allele horn A.fistulosum. (Af). Of 194 seed sown, 53% germinated and 23.5% remained

dormant. Data collected on the F2BC3 progeny population were percent germination, segregation ofAc and AfPgi-I

alleles, viability and genotype of non-germinating (dormant) seed, and seed that was not planted. A goodness-of-fit

test ofthe segregation ofPgi-1 alleles in the germinating population to the expected Mendelian 1:2:1 ratio using the

chi-square statistic gave a highly significant chi-square value of61.701. The lack of fit was the result of a 50%

reduction of interspecific genotypes and almost total loss ofhomozygous A. fistulosum genotypes. Goodness-of-fit

analysis ofthe dormant and implanted seed resulted in similarly skewed results. Karyotypes were done for the

parent plant and progeny of each ofthe three expected genotype classes. We believe the lack of fecundity of a high

percent of the progeny is a result of incongruity between the A. cepa and A. fistulosum genomes.

9:40 Development of alloplasmic leek (Allium ampeloprasum) by interspecific hybridization

Herbert Peterka, Holger Budahn, Otto Schrader

Federal Centre for Breeding Research on Cultivated Plants Institute ofHorticultural Crops, Neuer Weg 22/23, D-

06484 Quedlinburg, Germany Phone: (+03946) 47258, Fax: (+03946) 47579, Email: h.peterkafi)bafz.de

Abstract: The efficient production ofhybrid leek varieties requires the development of a genetic system for

cytoplasmic male sterility. Therefore, it was tried to produce leek with an alien cytoplasm. After wide crosses,

interspecific hybrids between onion, Japanese bunching onion, chives and leek as male parent were obtained. The

triploid hybrids between male sterile diploid onion with the S-cytoplasm and tetraploid leek were multiplied

vegetatively and backcrossed to leek. The first backcross resulted in pentaploid plants which had 38 to 41

chromosomes. RAPD analysis revealed that there was no loss of any onion-specific DNA marker and genomic in

situ hybridization (GISH) showed all BC, plants having a full set of 8 onion chromosomes, which were transmitted

by unreduced egg cells ofthe triploid hybrid. There was a considerable variation in the pollen production between

BC| plants. In the second backcross generation the number ofonion chromosomes determined by GISH varied from

eight to zero. A segregation of the onion-specific RAPD markers into eight linked groups was established. Onion

chromosome additions to leek and intergenomic translocations will be characterized cytologically to relate them to

the molecular-specified onion chromosomes. Pollen development of alloplasmic leek plants will be studied after

emergency offlower stalks.

10:40 Induction Of Haploid Plants From F, Hybrids Between Cytoplasmic Male Sterile Shallot And

Common Onion By Unpollinated Flower Culture.

Endang S., Yamashita, K. and Tashiro.Y.

Faculty ofAgriculture, Saga University, Saga 840-8502, Japan Fax. +62-952-28-8709, Email: kd9101@edu.cc.sa»a-

u.ac.jp

Abstract: Shallot (Allium cepa L. Aggregation group) is a close relative to common onion (A. cepa L.Common

onion group). However, both ofthem show different characters. Shallot has high adaptability to tropical and

subtropical regions, but it has small bulbs. On the other hand, common onion has no adaptability to such regions and

produces large bulbs. In order to improve the bulb size of shallot and the geographical adaptability ofcommon

onion, F| hybrids between cytoplasmic male sterile (CMS) shallot and common onion were produced in our

laboratory. The F| hybrids showed intermediate characters between the shallot and common onion. To fix the

expected combinations ofuseful genes from shallot and common onion in the Fi hybrids, induction ofhaploid plants

from the F| hybrids was tried in this study. From 535 unpollinated flowers cultured in B5 medium (2,4-D 2 mg/1; 6-

BAP 2mg/l; 7.5% sucrose and 0.7% agar), 26 seedlings from parthenogenetic embryos were obtained, and fourteen

ofthem survived. Ten seedlings were determined as haploid (2n=8) and two were doubled haploid (2n=16).

Segregations in different characters were observed among the haploid plants. Three plants showed tillering character

and others had single shoots. One plant formed red bulb and others white ones. Previously the CMS shallot was

obtained through cytoplasmic substitution using A. galanthum as the cytoplasm donor. The Fj hybrids mentioned

above had the cytoplasm from A. galanthum and exhibited male sterility. PCR-RFLP analysis of chloroplast DNA

revealed that all the haploid and doubled haploid plants preserved die cytoplasm from A. galanthum.
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11:00 Finding a balance: adding new technologies to an onion breeding program.

Martha A. Mutschler, E. Cobb, K. Rojas, A. Brant and E.D. Earle

Dept ofPlant Breeding, Cornell University 303 Bradfield Hall, Cornell University, Ithaca, NY 14853 Voice: 607-

255-1660, Fax: 607-255-6683 E-Mail: maml3@comell.edu

Abstract: Traditional methods have been effective to date in developing improved onion hybrids. However, due

to onions biennial nature and other features of this crop, traditional breeding approaches can be time consuming.

This is particularly true if traits must be shifted from unadapted or wild materials or if the trait of interest is

complexly inherited or difficult to assess on a single plant basis. With the renewal of the long day onion program

at Cornell, we were interested in testing methods to improve the efficiency or increase the speed ofthe breeding

program. The generation of doubled haploids (DH) has been used to accelerate inbred development and aid in

genetics analysis in other vegetable crops. Work at other institutions indicated the feasibility ofDH production in

onion. We are currently testing DH production on a variety ofmaterials drawn from the Cornell onion breeding

program to determine whether this method can accelerate inbred development and trait transferal. The use of

molecular markers has been shown to be of assistance in trait transfer. We are also testing utility ofmarkers for

detection and transferal of desired traits in onion. Success to date of these projects will be discussed.

11:20 Development of chromsome-sepecific SCAR (sequence characterized amplified region) markers in

shallot (Allium cepa L. Aggregatum group)

Masayoshi Shigyo , Tomoya Miyazakr', Ken-ichiro Yamashita2) and Yosuke Tashiro2)
:) Faculty ofAgriculture, Yamaguchi University, Yamaguchi 753-8515, Japan2) Faculty ofAgriculture, Saga
University, Saga 840-8502, Japan

Abstract: In edible Alliums, shallot has the highest adaptability to tropical and sub-tropical zones and is an

economically important crop in these zones. This plant is also an important genetic resource for improving other

Allium species. The construction ofgenetic markers in shallot is, therefore, imperative to conduct modem age

breeding ofthis and other Allium crops suitable for low latitude regions. Sixteen peculiar RAPDs in eight kinds of

shallot chromosomes have been previously identified using the complete set ofA. fistulosum - A. cepa

monosomic addition lines. To obtain more reliable chromosome specific-DNA markers, we are converting these

RAPDs to SCARs. Out ofthe 16 RAPDs, eight (one fragment in each chromosome) were cloned and sequenced.

The sequences were used to design 24-mer oligonucleotide primers for each end. Almost all pairs ofSCAR

primers resulted in amplification ofthe single major bands whose sizes were the same as those ofthe RAPDs

cloned. Each SCAR cosegregated with the RAPD from which it was derived. The identity ofthe cloned RAPDs

was verified by hybridization ofthe cloned fragments to Southern blots of two monosomic addition line sets that

segregated for the progenitor RAPDs. By passing through the experimental process ofthe foregoing, five kinds of

SCARs located on different independent chromosomes were developed in shallot.

Studies On Cytophysiological Effects Of Mutagens In Onion(Allium Cepa L.)

Sushama Kirtane, *K.E.Lawande, *Ashadevi A.,*Anil Khar And K.N.Dhumal. Department Of

Botany.University OfPune,Pune-411 007(Ms)India. *National Research Centre For Onion And Garlic,

Rajgurunagar, Dist.Pune 41O5O5.(Ms)India.

Abstract: Seeds ofonion var .N-2-4-1 were subjected to different concentrations and doses ofsodium azide and

gamma radiations. The results on cytological studies indicate that both mutagens were capable to induce mitotic

as well as meiotic abnormalities. Mitotic index (MI) and Relative division rate (RDR) gradually decreased with

increasing concentrations and doses ofmutagens while percentage ofvarious types ofabnormalities and relative

abnormality rate (RAR)were increased with increasing concentrations and doses ofmutagens. In mitotic

abnormalities, C-metaphase, ring chromosome, breaks, laggards, bridges etc., where as stickiness, rings, uneven

separation ofchromosomes etc. were observed in meiotic studies. The gamma radiations were more effective than

the sodium azide for induction of various types of abnormalities. The results on pollen sterility were showed

reverse trend. The physiological and biochemical analysis of leaves indicate that, the higher concentrations and

doses ofmutagens showed inhibitory effects while lower concentrations and doses showed stimulatory effects on

chlorophylls, proteins and nucleic acid contents. The activities of oxidative enzymes were also concentration or

dose dependent Overall studies revealed that, both physical and chemical mutagens were capable to induce

cytological abnormalities as well as variation in biochemical contents and oxidative enzyme activities. Lower

concentrations and doses ofmutagens may be used to increase the chlorophyll, proteins and nucleic acid contents.
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Garlic Session (Monday)

/

2:15 Garlic Research Emphases and Activities Worldwide

^_ Ronald E. Voss

sMtfJ) ff. I Extension Vegetable Specialist, Vegetable Research and Information Center

• University ofCalifornia, Davis, CA, USA 95616 530-752-1249 ; fax 530-752-9659

:voss(a)ucdavis.edu: http://vric.ucdavis.edu

r bstract: Garlic (Allium sativum) is the second most widely grown ofthe numerous edible Allium

species. Its origin is south and central Asia. Allium longicuspis is widely considered the wild progenitor to

ythe domesticated, cultivated Allium sativum. The largest producer and consumer ofgarlic is China, but it is

'^produced, consumed and studied in nearly every temperate, Mediterranean and sub-tropical region ofthe
world. Research on garlic has focused on the vegetatively propagated system ofproduction, and individual

components ofthat system. With increasing effort on identification of fertility, and on sexual

hybridization, research emphases may take different directions in the future. This presentation will

summarize the major areas ofcurrent and recent garlic research, some ofthe key approaches and findings,

u-dA/\ 1(6 and future research directions. Topics include molecular biology (e.g. transformation and regeneration);

™* /'"'tissue culture and rapid multiplication; germplasm classification and evaluation; variety
^/t j development/breeding; fertility and sexual hybridization; pest management, with emphasis on diseases (e.g.

' 'W viruses, white rot and rust fungi); crop culture; seed propagation and certification; physiology (e.g.

environment x genotype expressions); human health and nutrition; and marketing.

2:45 Seed producing ability of garlic (Allium sativum L.) clones from two public U. S. collections.

Maria M. Jenderek and Richard M. Hannan. USDA/ARS, Parlier, CA and Pullman Washington.

Abstract: Despite several reports ofsuccessful seed production in garlic (Allium sativum), identifying

fertile or seed producing germplasm, still presents a significant challenge to breeders. In a two year study

carried out at the Arid Land Plant Germplasm Resource Unit at Parlier, CA, 64 scape forming accessions

from the USDA, National Plant Germplasm System and the University ofWisconsin (UW) in Madison

garlic collections were screened. Of these, 36 seed producing accessions were identified. Two different

inflorescence shapes, described as "ball" and "brush", were observed. The number of flowers depended on

the umbel shape and varied from 5 to 50 in the brush shaped umbels, to over 200 flowers in the ball shaped

umbels. Only one accession (PI 540340), shown to have viable pollen using an in vitro assay, had yellow

anthers. Anthers ofall other male fertile accessions tested were purple. Viability ofpollen tested in vitro

ranged from 48 % (PI 540362) to 98 % (W6 1885 and U074). In addition to bulbil development in the

inflorescence, other morphological characteristics, such as lack ofnatural opening ability ofspathe on

umbels and splitting ofpeduncles, were detrimental in the generative reproduction of garlic. Among seed

bearing clones, the number of seeds produced in the first propagation cycle varied from 0 to 85 per umbel

(PI 383819), and total ofabout 14,000 seeds were harvested. The number ofseeds observed in this study is

far from the productivity reported in recent literature. At least 7 accessions from the NPGS collection and

3 clones from the UW collection presented useful starting material for development of garlic fertile lines.

Evaluation ofother characteristics influencing fertility ofthe species as well as the search for new seed

bearing germplasm is underway.

3:05 Multi-Media Simulation, Optimization & Decision-making Systems for Virus-free Garlic

Xu Peiwen and Gao Liangzhi1

Shandong Academy of Agricultural Sciences, Jinan, 250100, P.R. China Tel & Fax 86 531 8602643, E-

mail Xup@publin. jn. sd. en, 'Jiangsu Academy of Agricultural Sciences, Nanjing , 210014, P.R.
China Tel. 86 25 4390199, E-mail lgao@publicl.ptt.js.cn

Abstract: Based on the technology of PRMVG (Production and Rapid Multiplication of Virus-free garlic)

which has been applied for producing the virus-free seed garlic (VFSG) in many regions of China, and

combining the basic principles of CCSODS (Crop Cultivation Simulation, Optimization & Decision-

making System), a multi-media model named GMSODS, was built up. GMSODS shows the detailed

technology of the PRMFG by pictures and brief illustrations. It also helps users to learn the optimum

growth indexes and make the best cultivation decisions for producing VFSG and its commercial production

by employing the simulation and optimization modeling.
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3:25 Maintenance OfThe European Garlic Genres Core Collection (Long Day Part): Slow Growth Culture,

Phytosanitary Aspects And Progress In Cryopreservation

E. R. Joachim Keller & Angelika Senula

Insritut fur Pflanzengenetik und Kulturpflanzenforschung Gatersleben CorrensstraBe 3, D-06466 Gatersleben,

Germany Phone: +49-39482-5-267, Fax: +49-39482-5-155, Email: keller@ipk-gatersleben.de

Abstract: A priority subset was selected from the large garlic collection of the Gatersleben genebank (450 ace.)

and was characterised in the last years. The European GenRes Core collection (25 ace.) was established from this

subset considering highest diversity of its representatives. Diversity components will be described. Maintenance

methods (field, in vitro, cryopreservation) are compared. In vitro slow growth storage cycles have been improved

using hormone media. Virus elimination was successful, the virus-free status has been proven by ELISA tests for 5

viruses: onion yellow dwarf, leek yellow stripe, garlic common latent, shallot latent and allexiviruses. In a

comparative experiment on 39 accessions, chemotherapy using ribavirin in the first step of meristem culture

increased the elimination rate from 20 to 60%. Random samples were taken on material transferred to soil to

confirm these results by ELISA and other methods (tissue blotting). Cryopreservation ofbulbil-derived apex

explains was performed by vitrification (best regrowth rates 75%). The reasons for strong genotype differences of

the freezing success are currently under investigation. The standard accession All 290 has been compared with

other genotypes. The vitrification method has been compared with the droplet method derived from potato

cryopreservation and encapsulation/dehydration.

4:10 Control of bulbing in tropical and temperate cultivars of garlic

M A. Rahim Ray Fordham,

Department ofHorticulture, Wye College, University of London, Kent TN 25 5 AH, UK

Abstract: The present study at Wye College, University ofLondon, UK was stimulated by the problem of late

garlic crops in Bangladesh and similar tropical regions where production is only possible during the short cool

winter period after which rapidly increasing temperatures adversely affect growth. Experiments were carried out to

qualify the factors responsible for failure ofbulbing in late planted crops and these were followed by experiments

conducted to investigate ways of overcoming the problem. Results indicated that the cause ofpoor bulbing in late

planted crops in Bangladesh was probably due to increasing air and soil temperatures at the end ofthe season.

Temperatures above 20 C had adverse effects on growth and development. Results also demonstrated the

possibility of accelerating crop development by either pre-cooling treatments or by the use ofgrowth regulators.

Seed cloves treated either at 5 or 10 C for 15 to 30 days before planting, showed accelerated initiation,

development and maturity ofbulbs relative to those cloves stored at 15 and 20 C. Pre-planting treatment of cloves

by 24h immersion in aqueous solution of growlh regulators (Cycocel and Pactobutrazol) enhanced initiation,

development and maturity of garlic bulbs whereas gibberellic acid delayed bulb formation and maturity, but

enhanced leaf growth. The stimulatory effect ofgrowth retardants on bulb growth and development were

counteracted by subsequent application of gibberellic acid. It was concluded that growth retardants could be used

as substitutes for the cold requirement ofgarlic. The temperate cultivar Fructidor also showed similar pattern of

response.

Studies on apical meristem development, carried out by both %canning electron and light microscopy, provided

information on the rate of clove initiation following cold treatments.

4:30 Nitrogen Uptake And Use Efficiency In Garlic Estimated By >sN-labelling Method
M.I. Gonzalez1, A. Del Pozo2, M. Gallet and I. Vidal2.
'INIA Quilamapu, Casilla 426, Chilian, Chile2 Fac. de Agronomia, U. De Conception, Casilla 537, Chilian, Chile

Abstract: The growth and nitrogen uptake of a garlic crop (clone Chol-chol) growing in Mediterranean

environment was studied using '*N, in order to assess the efficiency of the nitrogenous fertilizer. Plants received
160 kg N/ha as Ammonium sulfate split in four equal doses, applied at planting, at fifth leaf (83 days after planting,

DAP), at tenth leaf (159 DAP) and at 179 DAP. The labelled fertilizer (Ammonium sulfate 3.149% e.g.) was

applied to microplots of 1 m2, either at planting (treatment 1), 83 DAP (treatment 2), 159 DAP (treatment 3), or

179 DAP (treatment 4), and a control plot without nitrogen fertiliser. Nitrogen accumulation was low from planting

to bulb initiation, but increased exponentially after bulbing, i.e. 180 DAP. However, the uptake ofnitrogen from

the fertilizer was inverse, higher at planting (63 %) and at 83 DAP (44%), but lower at bulbing time (16%) and

later (6 %). The implication ofthese results on the fertilizer management is discussed.
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4:50 Effect of some nutrient elements on growth and yield of garlic

Maurya, A.N., S.K. Verma, S.N.S. Chaurasia, and K.P. Singh

Department ofHorticulture, Institute ofAgricultural Sciences, Banaras Hindu University, Varanasi, 221005, India

Abstract: An investigation was carried out to observe the effect of doses ofphosphorus (0,30 and 60 Kg/ha) and

potassium (0,40 and 80 Kg/ha) on growth and yield of garlic. The maximum height, dry weight, number of leaves

and fresh weight ofthe plant, number ofcloves/bulb, average bulb weight and yield were recorded with 60 Kg

phosphorus and 80 Kg potash individually as well as in combination. Cost ofproduction was also worked out

under different treatments and it was observed that a combination of 60 Kg P and 80 Kg K was most profitable.

The maximum return was also recorded with p 60 and K 80.

5:10 Response by Garlic to Conventional and Slow-Release Nitrogen Fertilization

Don May, Ron Voss, Herb Phillips, Blaine Hanson, Marita Cantwell, University of California, Davis Bob

Rice, Rogers Food UC Cooperative Extension, Fresno County 1720 S. Maple Avenue Fresno, CA 93702

559-456-7285, FAX 559-456-7575, cefresno@ucdavis.edu

Abstract: Garlic fertilization trials were conducted at the UC Westside Research and Extension Center in

Western Fresno County, the location of a majority of the commercial garlic in California. Some trials were

nitrogen rate experiments in combination with varying irrigation rates, timing, or cut-off dates; other trials

were nitrogen rates at "optimum" irrigation. Several trials were conducted at uniform inputs except for

varying rates and sources of slow-release nitrogen fertilizers. Virus-tested California Early garlic was

commercially planted in all trials. Yield, size grade, soluble solids, and leaf nitrogen data were collected.

Response to nitrogen rate varied from year to year, depending on the soil type and cropping history, from

nearly no response to additional nitrogen to response at rates in excess of250 kg/ha. Slow release nitrogen

fertilizer performed as per its objective - eliminate or minimize the need for post-plant applications during

the season. The current costs ofslow-release N are higher than conventional materials, and the optimum

fertilization rates were no different. Thus, current economics still favor conventional nitrogen fertilizer

sources applied several times during the growing season.

Flavor Session (Tuesday)

8:10 From the beginning, it was all about flavor

Bill Randle, Department ofHorticulture, University of Georgia, Athens, GA 30602-7273,706-542-2471, FAX

706-542-0624 email wrandle(8)arches.uga.edu

Abstract: Flavor has been central to the consumption ofAllium since before written record. Identification of the

compounds responsible for Allium flavor and those factors affecting flavor quality and intensity have been under

investigation by scientist for much ofthe twentieth century. Much progress has been made toward identifying the

authentic flavor compounds although some controversy and confusion still exists because ofthe unstable nature of

sulfur containing flavor compounds and the different analytical methods used for quantification. Factors known to

affect flavor quality and intensity include die genetic predisposition of a plant to synthesize the flavor compounds,

the developmental age ofthe plant or bulb, the type ofplant tissue, sulfur availability, growing temperature,

irrigation rate and frequency, nitrogen availability, irradiance received by the plants, and soil salinity. While the

precursors to and the decomposition products ofAllium flavor have received much ofthe attention in describing

flavor development, recent studies suggest that alliinase activity my have a large influence on final flavor

development. As we move into the next century, research into modifying the flavor pathway will become

increasingly active. Traditional methods as well as molecular approaches will be employed. Measuring flavor will

also become commonplace as a means to improve flavor consistency, and as a tool for marketing onions and

possibly other Allium.
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8:40 Nitrogen Fertilization and Irrigation Regimes Modify the Composition and Quality of Garlic
Marita Cantwell, Gyunghoon Hong, Ron Voss, Don May and Blaine Hanson
Mann Laboratory, Dept Vegetable Crops, University ofCalifornia, Davis, CA 95616
Tel: 530-752-7305; Fax: 530-752^554; Email: micantweU@ucdavis.edu
Abstract: Garlic (cv California Late) was produced under 4 irrigation regimes (110 and 130%
Evapotranspiration with 2 water cut-off dates, May 10 and May 24,1999) in combination with 3 nitrogen
fertilization levels (100,250, and 400 lb. total N). Bulbs were manually harvested mid-June, cured 3 weeks
shaded at ambient temperatures and the outer whorl ofcloves manually peeled and sliced. Samples were
freeze-dried, and carbohydrate (fructan and free sugars) and alliin (substrate for alliinase activity and
indicator ofpotential pungency) concentrations were determined by HPLC. Fructan concentrations were
highest (802 mg/g DW) in garlic from the lowest N level and the lowest (717 mg/g DW) in samples from
the highest N rate. Sucrose concentrations increased with increased N, but glucose and fructose
concentrations did not vary with N fertilization. Fructan as % oftotal carbohydrate remained constant
across irrigation treatments (96.6 ± 0.2%) and across N fertilization treatments (96.6 ± 0.3%). The % dry
weight was not affected by the irrigation treatment but was reduced with increased N rate (41 3 to 39 0%)
Alliin concentrations varied from 8.3 to 13.8 mg/g DW for 110% and 130% Eto irrigation treatments.
Alliin concentrations were not affected by N fertilization (average = 11.5 mg/g DW).

9:00 A Comparison of Lachrymatory Factor and Pyruvic Acid Concentration in AUium Cepa
N. E. Schmidt, W.M. Randle2 and D.E. Kopsell2, 'Department ofChemistry, Georgia Southern
University, Statesboro, GA 30460-8064. department of Horticulture, University ofGeorgia Athens GA
30602-7273

Abstract: A gas chromatography (GC) analysis ofthe lachrymatory factor (LF) has some advantages over
the pyruvic acid (pungency) analysis. The method is faster and does not need to be corrected for the
background. The main disadvantage of the GC method is that the amount ofLF collected varies with the
time allowed for enzymatic flavor development. The maximum LF was collected 15-30 seconds after
crushing the onion. Our studies have shown that comparisons of the concentrations ofLF and pyruvic acid
are linear (R2 > 0.6). However, the linearity ofthe graph is dependant upon the onions themselves.
Onions, which were grown in the same field under the same conditions, had correlations between LF and
pungency which were extremely linear (R2 >0.9). In these cases it is observed that the amount ofLF to
pungency increased as the onion is stored. These data support the theory that the flavor precursors change
or are modified as the onions are stored.

9:20 Determination of background pyruvic acid concentrations in onions, AUium species, and other
vegetables

Kil Sun Yoo and Leonard M. Pike. Vegetable and Fruit Improvement Center, Department ofHorticultural
Sciences, Texas A&M University, College Station, Texas 77843, USA

Tel: +1 409-847-8848; Fax : +1 409 862-4522; E-mail: k-yoo@tamu.edu

Abstract: This study was initiated to measure and compare the background pyruvic acid levels in AUium

and other vegetables using an HPLC method. A microwaving time of2 min per 100 g was sufficient to
deactivate alliinase and further degradation ofpyruvic acid was not observed up to 6 min. Five percent
trichloro acetic acid was suitable for both fresh and frozen tissues, while 80% ethanol did not stop the

alliinase activity. The background pyruvic acid concentrations in various onion cultivars were less than

0.34 umoles ml1, while garlic and onion sprouts were 0.84 to 0.95 umoles ml1. Hon-Allium vegetable
showed very low levels (0.09 - 0.34 umoles ml1) ofpyruvic acid in the microwaved tissues. This study
confirmed that background pyruvic acid levels in onion were minimal and could be disregarded in a routine

analysis. Previous reports ofhigh levels of the background pyruvic acid may need to be reviewed for
accuracy.
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9:40 Studies on effect of potash and season of planting on physico-chemical coi-nposition of white

onion cv. Phule

Safed Masalkar, S.M. and Lawande KE Dept of Horticulture, Mahatma Phule Kfishi Vidyapeeth, Rahuri

Maharashtra - 413 722, INDIA

Abstract: Onion is valued for its distinctive flavour and is an essential ingredient of Indian culinary

preparations. Processed onion products assume significance because of its local market and export oriented

future. In India, hardly any genotype has higher TSS to make the processing standards. Phule Safed, a

released variety, is most preferred for processing because of its white color but suffers from low TSS.

An investigation to study the effect ofpotash (50 - 250 Kg/ha) and planting season (Kharifand rabi) for

improving physico - chemical composition in Phule sated was undertaken. The results indicated that K20

@ 200 kg/hectare during kharif(summer) season and K20@ 150 kg/ha during rabi (winter) influenced

physico-chemical composition, Bulb scale thickness and neck thickness decreased significantly with

increase in potash levels. Other characters like bulb weight, TSS, total sugars, non reducing sugars and dry

matter increased significantly with increase in potash level. Marketable yield did not increase significantly

in both the seasons but increased up to a certain level. Protein content did not show an increase in kharifbut

increased during rabi season. Pyruvic acid also showed considerable increase (9.54 u moles/gm) during rabi

season with K20 @250 kg/ha.

Alliums and Health Colloquium (Tuesday)

10:40 Alliums in Cancer Prevention: Mechanisms

Michael J. Wargovich, Ph.D., University of South Carolina School ofMedicine

South Carolina Cancer Center, Columbia, SC 29203

Abstract: Epidemiologic studies on allium intake suggest that persistent use of allium vegetables is strongly

associated with reduced risk for cancer. In the case ofcolorectal cancer nearly all published studies have found

that garlic use helps to prevent colorectal cancer. For several years our group has explored the chemistry of

garlic and onion in an attempt to identify the agents responsible for cancer prevention effects in humans.

Beginning with the well-identified volatiles generated when allinase acts on allicin we have found that that

dialkyl mono-, di-, and bisulfides have potent activity in animal cancer models. We found that diallyl sulfide

(DAS) is a strong inhibitor ofpreneoplastic foci in the rat colon induced by the chemical carcinogen, AOM, and

also strongly suppresses tumor formation in this animal model. When we examined further the effects of other

organosulfur compounds from garlic it became clear that only compounds with an allylic moiety in the chemical

formula were active chemopreventives. The dialkyl sulfides in garlic seem to react very strongly with a

microsomal protein, CP2el, which activates a number of chemical carcinogens and toxicants. DAS and other

allyll containing compounds in alliums are very efficient substrates for CYP2el blocking it ability to activate

carcinogens to DNA damaging forms. Recently our laboratory has become increasingly interested in the wide

variety of garlic supplements on the market, for which no regulations are in place regarding their content. The

approach we have taken may be useful in determining whether these supplements provide any value in altering

the course ofchronic diseases.

11:15 Chemistry and Biological Activity of Allium Organosulfur and Organoselenium

Compounds

Eric Block. Department ofChemistry, State University ofNew York at Albany, Albany, NY 12222

Abstract: The organosulfur and organoselenium chemistry ofonion, garlic and other Allium spp. will be

briefly reviewed. The "natural flavor" ofAllium spp. is not present as such in the intact plant but is formed

upon crushing or cutting the bulbs or leaves. These plant parts contain S-alk(en)yl cysteine S-oxides which,

when co-mingled with alliinase enzymes, produce the onion lachrymatory factor (LF) as well as

thiosulfinates, including allicin in garlic, by way of short-lived sulfenic acid intermediates. Thiosulfinates

can be further transformed into polysulfides, cepaenes, zwiebelanes, ajoene, dithiins, etc. Selenium is found

in Allium spp. primarily in the form ofderivatives ofselenocysteine, including in particular gamma-

glutamyl Se-methyl selenocysteine . Allium organoselenium compounds are of particular interest because

of their potent anticancer activity. For many years we have been conducting research involving the

identification, synthesis and chemical study ofAllium sulfur and selenium compounds with the overall

goals ofbetter understanding both the flavor chemistry and the medicinal chemistry of these plants. Recent

work on the chemistry as well as health benefits of garlic and other Alluim spp. will be summarized.
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[ 1:15 The Role Of Garlic And Onions In Health Management*
Dr. K. T. Augusti, Professor OfBiochemistry & Head, Mlt. School OfMedical Education, (M G University)

rfs. Kottayam-686 008, India.

| Abstract: Garlic (Allium sativum Linn) and Onion (Allium cepa Linn) are the two Allium species extensively
studied for their therapeutic and prophylactic effects in humans and experimental animals. Apart from their
traditional uses as sources ofantibiotic and anti-diabetic principles, recently they found favour as sources of

r hypocholesterolemic, antioxidant and fibrinolytic substances. Brahmachari and Augusti and later Mathew and
1 Augusti (1961-73) found that the diethyl ether soluble fraction ofthese two vegetables contain the active principles

with blood sugar lowering action. Juice expressed onion powder was found to be free from hyperglycemic factors
^» and it improved the GTT in diabetic patients. Further Augusti and Rasiah demonstrated that both garlic and onion

oik (polysuphides) could enhance the effects ofsmall doses ofinsulin in diabetic rats. Later Augusti demonstrated
the hypolipidemic effects of these vegetables in rats and hypocholesterolemic effect in humans for the first time
(1973-77). Augusti and Benaim demonstrated that onion oil could stimulate serum insulin level in normal people

P with a concomitant decrease in blood sugar. These authors along with Dewar also demonstrated that onion oil
1 ca^d enhance blood fibrinolysis in normal volunteers (1975). Cycloallin another component in onion could also

stimulate blood fibrinolysis to a lesser extent. Augusti, Joseph and their team also demonstrated that onion and
p garlic oils are able to counteract the hyperlipidemic action ofsucrose and alcohol (1982-87). Augusti, Sheela and
| Kumud showed that precursors ofthese oils viz; S- methyl cysteine sulphoxide (SMCS) and S- allyl cysteine

sulphoxide (SACS) respectively are also moderately hypoglycemic and hypolipidemic in action (1992-96).
Recently Augusti and Biju showed that garlic protein is similar in composition and action to soy protein viz.

T* hypolipidemic in action. Very recently Vijayammal, Krishna Kumar, Rajasree, Helen and Augusti (1996-99)
| observed that both garlic and onion oils as well as their precursors could counteract the deleterious effects of

nicotine viz, hyperlipidemic, atherogenic and lipid peroxidative effects. The effects are in the order Garlic oil >
m, Onion oil > SACS > SMCS

{ In yet another study my students Julie etal (2000) observed that coconut oil is more atherogenic than sesame oil
even at 20% level and ajoene isolated from garlic could correct the hyperlipidemic effects ofboth these oils in rats.

J* 1:50 So Shall You Weep: Horticultural Perspective on Medicinal Traits in Onion
i Irwin..L. Goldman. Department ofHorticulture, University ofWisconsin-Madison

Abstract: Humans have always relied on plants to treat disease, but much knowledge on specific herbal and food-
«* based remedies has been lost due to the popularity ofsynthetic mono-molecular drugs in the 20th century. In the
', past 10 years, this has changed somewhat and some consumers now make food choices based on the suspected

health functionality of food. A knowledge gap between folklore, in vitro effects, and dietary realities exists for

most food-health relationships. A striking example ofthis dichotomy can be found for onion and garlic. Over 3,500

p years of folklore and 50 years ofclinical data support the cardioprotective nature ofthese foods. Dietary practices
/ may deter heart attack and stroke, the leading causes of death in the US, however we still lack information on

whether onion and garlic are in fact value-added for health when consumed as part of a regular diet. One ofthe

#«, primary mechanisms for the cardioprotective nature ofonion is the ability ofonion extracts to inhibit platelet

i aggregation. Aggregating platelets may lead to heart attack and stroke, particularly in occluded coronary arteries.

' Onion is a potent delivery system for platelet inhibiting flavonoids and organosulfur compounds, however the
relative contribution ofthese two classes ofcompounds to the cardioprotective benefit ofonion is not known.

p Furthermore, the influence ofgenotype, environment, their interaction, postharvest storage, and culinary processing
[ may dramatically affect the medicinal value of onion bulbs, however these parameters have received little study.

For the past six years, graduate students and faculty in a variety of disciplines at the University of Wisconsin have

r investigated some ofthe cardiovascular health claims for onion. We have focused on genetic and environmental

effects in the horticultural environment and their impact on onion-induced antiplatelet activity. Within the past

year, we have completed detailed quantitative genetic and in vivo investigations that have shed some light on the

nature ofthis trait. Some ofthese findings include: (i) large genotype x environment interactions and increases in
r onion-induced antiplatelet activity following postharvest storage; (ii) description ofmajor quantitative trait loci

conditioning antiplatelet activity, soluble solids, and pungency and a working hypothesis concerning carbohydrate

accumulation and medicinal value; (iii) lack ofpolymorphism of sulfur assimilation pathway genes in a segregating

r onion population; and (iv) low doses of fresh onion administered intragastrically abolish platelet-mediated
thrombosis in stenosed canine coronary arteries. The goal of this presentation is to discuss current knowledge and
future directions for functional foods at the intersection ofhorticulture and human health.

19



2:20 Anticareinogenic properties of diallyl disulfide, a flavor component of garlic

M-H. Siess, R. Berges, D. Guyonnet, A-M. Le Bon, H. Martin, C. Teyssier. Unitd Mixte de Recherche de

Toxicologie Alimentaire, INRA, 17 rue Sully 21034 Dijon Cedex, France. Tel: 33 380693221 Fax: 33

380693225 Email: siess@dijon.inra.fr

Abstract: According to epidemiologic studies, garlic consumption has been associated with decreased risk

ofcancer incidence. The anticareinogenic properties may be attributed to allyl sulfides which are

organosulfur compounds derived from garlic. In our laboratory, the effects of feeding rats with diallyl

disulfide (DADS) were investigated on the two steps (initiation and promotion) ofhepatocacinogenesis

induced by atlatoxin BI (AFB 1) or N-nitrosodiethylamine (NDEA). Feeding rats with DADS through the

initiation period decreased the number ofpreneoplastic foci. The effect was more pronounced with AFBI

than with NDEA. In addition DADS administered together with a promoter through the promotion step

reduced the area ofpreneoplastic foci. Most likely the inhibition ofthe initiation phase by DADS is related

to the modulating effect that this component exerts on the enzymes involved in the activation or the

detoxication ofthese carcinogens. Actually DADS treatment decreased the activity ofCYP P4S0 2EI,

which is involved in the activation ofNDEA and enhanced glutahione S- transferase, which participates in

AFBI detoxication. In addition inhibition ofCYP 2EI is probably mediated by diallyl thiosulfinate which

was demonstrated to be formed by the oxidation ofDADS. Although the relevance ofthese data to the

human situation remains to be demonstrated, they confirm the effectiveness ofspecific components in the

potential chemoprotection offered by garlic.

2:40 The Production OfHigh Health Value Garlic And Onions

Samantha J. Sterling", David R. Eagling* and Philip BrownA. "Institute for Horticultural Development:

Private Bag 15, South Eastern Mail Centre Vic. 3176. Australia; AUniversity ofTasmania: School of

Agricultural Science, GPO Box 252-254, Sandy Bay, Tas. 7005. Australia, sam.sterling@nre.vic.gov.au

Abstract: The medicinal applications and health value ofgarlic and onions have been well documented,

with scientific studies confirming long held beliefs as to the efficacy of a range ofcompounds found in the

Allium family. However, the level ofvariability inherent in natural systems poses problems with respect to

the economic extraction of such compounds for health products. Aspects ofcrop location, varietal impact,

plant nutrition and post-harvest handling have been optimised for the production and retention of key health

compounds in garlic and onions (thiosulfinates, cysteine sulfoxides (CSOs) and flavonoids). Our research

in garlic suggests that the Australian climate promotes the production of sulfur compounds. Work on crop

management issues is aimed at further enhancing the level ofhealth compounds in these crops, and

indicates that there is significant opportunity for the market diversification ofboth fresh and processed

Allium products based on nutritional quality.

3:30 Effect Of Thermal Processing On Quercetin Content Of Onion

Kevin A. Lombard1, Ellen B. Peffley\ Emmanuel Geoffriau2 and Leslie Thompson3
1 Department ofPlant and Soil Science, Texas Tech University, Lubbock, TX 79409. 2 Rio Colorado Seeds
Inc., 3239 Shafter Road, Bakersfield, CA 93313 department ofAnimal Science and Food Technology,
Texas Tech University, Lubbock, TX 79409

Abstract: The flavonol quercetin has been reported as having many health benefits including a reduction

in the risk of developing cardiovascular disease, stroke and some types of cancer. The overall content of

quercetin in onion (Allium cepa L.) was examined in five varieties before and after three cooking

treatments that simulated common domestic processing methods ofpreparing onion. The treatments

included sauteing, baking, and boiling. Total quercetin concentrations were determined using a

spectrophotometer. Spectral analysis was followed by HPLC analysis to elucidate and quantify the two

predominant quercetin glucosides, 3,4'-diglucoside and 4'-monoglucoside, and quercetin aglycone using

isoquercetrin as an external standard and monitored at a wavelength of362 nm. Preliminary results from

spectrophotometer readings of post-cooked samples showed that, cooking by sauteing produced an overall

gain in quercetin concentration, baked products showed insignificant differences, while boiling produced

an overall decrease in quercetin concentration when compared to the fresh sample. These results

were confirmed with more refined analysis widi HPLC. Furthermore, HPLC data indicate that the ratio

between the different forms ofquercetin is not affected by thennal treatment. The results of this study show

that although differences in quercetin concentration are observed among thermally processed onions,

quercetin is still present in concentrations very near to untreated, fresh onion tissues. Therefore, onions

may still carry the health benefits related to quercetin when consumed after thermal processing.
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3:50 Administration of Onion (AUium cepa) Abolishes In Vivo Platelet Mediated Thrombosis
W. H. Briggs1, J. D Folts2, H. E. Osman2, H. Xiao3, K. L. Parkin3, and I. L. Goldman1. Dept. ofHorticulture1
SfT^nF ?fnox°n ' ** Dept °fFood Science3' University ofWisconsin- Madison, 1575 Linden Drive, Madison,
WI53706. (608)262-9543, FAX (608)262-1743, whbriggs@students.wisc.edu
Abstract: A number of studies have supported the potential of onions as a functional food for improving
cardiovascular health. Onion juice (OJ) is an inhibitor of platelet aggregation (PA) in human blood in vitro A
widely utilized canine in vivo model of platelet mediated thrombosis was used to measure the effects of onions Ten
dogs were prepared with mechanically stenosed coronary arteries. Subsequent periodic platelet mediated thrombus
formation followed by embolization produces cyclic flow reductions (CFRs). In 4 dogs 0 09±0 01 ml/kg OJ given
intravenously (IV) abolished CFRs within 20 minutes followed by a 59±15% (p=0.012) reduction in collagen induced
PA in whole blood. Four dogs were given 2.0 g/kg raw onion homogenate intragastrically. CFRs were eliminated
within 3 hours, accompanied by a 46±27% (p=0.043) reduction in PA. Organosulfur compounds produced when
omon tissue is cut are partly responsible for the in vitro platelet inhibitory property. Differential inhibition of PA by
4 synthetic AUium thiosulfinates was observed in vitro. Up to 8 mg/kg of synthetic propyl propane thiosulflnate
administered IV to two dogs had no significant effect on CFRs. The consumption ofraw onion may be of benefit to
those with platelet mediated cardiovascular ailments.

4:10 Genetic Analyses Of Correlated Carbohydrate, Flavor, And Health Enhancing Traits In Onion (Allium
Cepa L.)

Claudio R. Galmarini1, Michael J. Havey2, and Irwin L.T3oldman3 'E.E.A. La Consulta, INTA, C.C.8, La Consulta
5567, Mendoza, Argentina, United States Department ofAgriculture, Agricultural Research Service Univ of
Wisconsin, Madison, WI53706 USA, 3Dep. ofHorticulture, 1575 Linden Drive, Univ. of Wisconsin, Madison, WI
53706 USA

Abstract: Consumption ofAllium vegetables is associated health-related benefits, like decreasing risks of
cardiovascular diseases, due in part to reduction ofplatelet aggregation. The solids content is mainly composed of
non-structural carbohydrates, such as fructans, glucose, fructose, and sucrose, and is related to flavor, texture, and
storability. Fructans are associated with reductions ofcolon diseases, osteoporosis, and cancer. Pungency is becoming
more important as consumers prefer milder onions. A genetic map and 54 F3M families derived from a cross between
Bngham Yellow Globe 15-23 (BYGI5-23) and Ailsa Craig (AC43) were used to identify and estimate the magnitude
ofquantitative trait loci (QTL) controlling soluble solids content, total solids, pungency, and onion-induced
antiplatelet activity (OIAA) at 30 and 90 days after harvest. These traits showed significant positive phenotypic and
genetic correlations. A chromosome region on linkage group E accounted for a significant amount ofthe phenotypic
variation for these traits. The correlations among these traits may be due to linkage or pleiotropy of genes controlling
solids content. The relative differences for OIAA among different populations were consistent across six human
blood donors. Most ofthe sources evaluated showed high OIAA; however for some donors, AC43 and two F3M
families had pro-aggregatory effects. Our results indicate that although the development ofonion populations with
lower pungency and high OIAA may be difficult, it will be possible to select onions that combine high OIAA and
high fructan content for nutritional strategies with potential for deferring cancer and cardiovascular disease risks.

4:30 Genetic Investigation Of Oiaa In Pungent and Mild Onions {Allium Cepa).
K. Orvis And I. Goldman. Department Of Horticulture, University OfWisconsin—Madison 1575 Linden Dr
Madison Wi 53706 (608) 262-9543 (Ph) (608) 262-4743 (Fax) KSHOUSEM(g).STUDKNTS.wisr.Fr»i

Abstract: Current trends toward natural foods and health remedies may point to the importance of onion-induced
antiplatelet activity (OIAA). Onion extract inhibits blood platelet aggregation both in vitro and in vivo. Variation
among human subjects for OIAA was investigated. There was a change in magnitude of aggregation response by
onions across human subjects, but there was no change in the rank ofonion germplasm. Pungent onions always
prevented more platelet aggregation than did less pungent onions. Therefore a single human subject is predictive of
OIAA response. 183 F3 families were derived from a long-day mild inbred line crossed to a long day pungent inbred
line, which differ for OIAA by 67%. F3 families were significantly different (pO.OOOl) for OIAA and soluble solids
(SS). SS and OIAA exhibit transgressive segregation in these F3 families. 20% exhibit OIAA stronger than the
pungent parent and 5% exhibited less than the mild parent. The family with highest OIAA was 4 fold higher than the

pungent parent of the cross. Results supported further investigation ofOIAA genetics in this population. Several
genes specific to the sulfur assimilation pathway were obtained for RFLP probes. Preliminary data reveal

polymorphisms between the parents and show segregation in the families. Results could have relevance for future
onion breeding.
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Plant Pathology Session (Wednesday)

8:10 Nature And Control Of Onion Diseases - Current Status And Future Prospects

J. W. Lorbeer, Department ofPlant Pathology, Cornell University, Ithaca, NY 14853, USA Phone = 607-255-7875;

FAX = 607-255-4471; Email = JWL5@comell.edu

Abstract: Pathogens of onions can be soilbome, seedbome, airborne, vectored by insects, and disseminated by

cultural, harvest, and storage procedures. Although many aspects of the etiology and epidemiology ofthe major

onion pathogens have been characterized, it is apparent that an improved and expanded knowledge base ofpresently

unstudied aspects of the biology ofa number ofthese pathogens is needed to provide the basis for application of

satisfactory economic management procedures for the diseases they cause. The role oflatency in the infection

process by Botrytis attii, Stemphylium vesicarium, Alternaria porri, and Aspergillus niger leading to the

development of the diseases of onion they cause needs critical study since all ofthese pathogens can be seedbome

and in some instances soilbome. In the USA bacterial diseases recently have caused major losses to onion growers

particularly in New York, Georgia, and Colorado. The development of effective management procedures for these

diseases will be possible only after a critical knowledge base concerning the ecology of the bacterial species causing

these diseases is developed and the infection process for each of the bacterial pathogens is much better understood.

It is now apparent that control of such diseases as Botrytis leaf blight, pink root, and Fusarium basal rot can be

achieved and/or improved by traditional plant breeding procedures and that the use oftransgenic techniques offers

great promise for the development of disease resistant onions. New chemistry fungicides, protein elicitors leading to

systemic acquired resistance, and biocontrol procedures also offer future promise for onion disease management.

8:40 Evaluation Of Insecticide And Fungicide Combinations For The Control Of Onion Maggot Delia

Antiqua (Meig.) And Onion Smut, Urocysds Cepulae Frost, In Ontario.

Christy Hoepting1, Cynthia Scott-Dupree1, C. Ron Harris1 and Mary Ruth McDonald2. 'Dept. ofEnvironmental
Biology, Muck Crops Research Station, HRIO, 2Dept. ofPlant Agriculture, University ofGuelph R.RJ1 Kettleby,
ON LOG 1J0 Tel: (905) 775-3783; Fax: (905) 775-4546; choeptin@uoguelph.ca.

Absract: Onion maggot (OM) and onion smut (OS) are two of the most economically important pests of onions

grown in Ontario. In the absence ofeffective control measures, stand losses from either pest often exceed 50%.

Combination treatments ofinsecticides, Lorsban (chlopyrifos), Governor (cyromazine), Aztec (phosetbuperin +

cyfluthrin), and Regent (fipronil) and fungicides, Pro Gro (carbathiin + thiram), Dithane DG (mancozeb) and Pro

Gro + Dithane DG were evaluated for control ofboth pests. Efficacy of insecticide for control ofOM varied

depending on the selection of fungicide(s). Best control ofOM was achieved when insecticide was combined with

Pro Gro seed treatment plus Dithane DG in-furrow. Efficacy offungicide treatments for control ofOS varied

depending on the selection of insecticide. Similarly, the effect that an insecticide had on OS varied according to the

fungicide treatment that it was used with. The best control ofOS was achieved when Lorsban was used in the

treatment combination. The nature ofthese interactions, whether they be chemical, physical or biological require

further research, but it is important to consider them in order to optimize the control ofOM and OS.

9:00 Potential source of inoculum of Pantoea ananatis, causal agent of center rot of onion.

Gitaitis. R.'. Sanders, H.1, Culpepper, S.2, Langston, D.\ Walcott, R.3, and Zolobowska, L.1
'Department ofPlant Pathology, Department ofCrops & Soil Sciences, University ofGeorgia, Tifton, GA 31793-

0748. and department ofPlant Pathology, University of Georgia, Athens, GA 30602
email: path4@tifton.qjes.peachnet.edu.

Abstract: Since its first report as a disease ofonion in 1997, center rot, caused by Pantoea ananatis, has been a

major problem in Georgia. Initially, it was not known if the phytopathogenic bacterium was introduced or was

endemic to the region. Using a PCR protocol that amplifies the ITS (intergenic transcribed spacer) region between

the 16S and 23S rRNA genes we detected P. ananatis as an epiphytic resident from several different weeds,

including Florida pusley (Richardia scabra), Texas Millet {Panicum texanum), verbena {Verbena spp.), wild radish

(Raphanus raphanistrum), and yellow nutsedge {Cyperus esculentus. After concentrating leaf-washings from plant

surfaces and plating them on to a bacteriological growth medium, the bacterium was recovered from approximately

50% ofthe samples surveyed. Identity of strains were verified by fatty acid analysis, enzyme tests, and the ability to

produce a soft rot ofonion slices in vitro. Surveys ofweeds at various sites and during selected time intervals

indicated that the bacterium is widespread in Georgia throughout the year. We propose that weeds act as a reservoir

host ofthe bacterium and can provide inoculum in the early fall for seedlings in transplant beds and in the spring for

plants in production fields.

22



iflffs

9:50 Dehydrated garUc powder used to reduce Sclerotium cepivorum in field soil.
F. Crowe, Oregon St. Univ., 850 NW Dogwood Ln., Madras OR 97741, ph 541-475-7107,
fred.crowe<aorst.edu; M. Davis, Univ. ofCalifornia, Davis CA 95616; J. Nunez, Univ Calif. Coop Ext
Bakersfield CA 93307; R. Smith, UCCE, Salinas CA 93901; and T. Darnell, OSU Coop. Ext, Milton- "
Freewater 97862

Abstract: For single applications distributed within the infested depth ofsoil in large field plots, 0,18.5,
37, 74, 111, 148, and 185 g/m3 offood-grade dehydrated garlic powder (DGP) lowered populations of '
Sclerotium cepivorum by 0-27, 33-77, 65-72, 92-95, 93-98, 94-98, and 100%, respectively, when applied
within the optimal range ofsoil temperature and moisture for sclerotial germination. Data were composited
from field trials near Walla Walla WA (fall/spring 1991-2), Bakersfield CA and Hollister CA (spring
1998), and Madras OR (spring 1999). As per previous reports, >5 L/H diallyl disulfide (Madras,
Bakersfield) or 200 kg/H tarped methyl bromide (Bakersfield) reduced populations by 98%. Commercial
DGP was utilized within a few months ofprocessing, but amount and composition ofgermination
stimulants were not assessed. For white rot control, all such treatments should be adjusted to the depth to

\ which sclerotia have been tilled.

10:10 The use of vesicular arbuscular mycorrhizae (VAM ) as biological control of onion white rot
{Sclerotium cepivorum Berk). M.A.D.L.Jaime (1), T. Hsiang (2), M.R. McDonald (1). (l)Dept. Plant
Agriculture, (2) Dept Env. Biol., Univ. Guelph. Guelph, ON. Canada N1G4W1. Tel.: (519) 824-4120.
Email:mjaime@uoguelph.ca.

Abstract: White rot management strategies such as cultural practices, the use offungicides and genetic
resistance have not been very effective or have shown limited results in Ontario. An alternative method of
disease management, with the potential to control white rot, is the use ofvesicular arbuscular mycorrhizae
(VAM). VAM fungi are among the more common and widely distributed soil-borne fungi and establish
mutualistic associations with roots ofhigher plants. VAM fungi are known to interact with soil bome

pathogens and reduce disease incidence. Some have proposed the use ofplant inoculation with VAM fungi
to control plant pathogens. Field and greenhouse experiments were developed to evaluate the efficacy of

VAM as a biological control ofonion white rot Onions were seeded in plastic plug trays with three
commercial VAM products. The onion plants were transplanted into organic soil naturally infested with the
pathogen in commercial fields in the Bradford Marsh, Ontario. A greenhouse trial was developed with
artificial inoculation of 1 sclerotium of5. cepivorum I g of soil. Onions will be evaluated for extent ofroot
colonization, disease incidence, yield and quality. Results will be discussed.

10:30 Control Of Garlic White Rot {Sclerotium Cepivorum) Through Different Strategies
A. France, M. I. Gonzalez and L. Merino.

IN1A Quilamapu, Casilla 426, Chilian, Chile

Abstract: White rot of garlic {Sclerotium cepivorum) is an expanding disease in Chile, causing severe

outbreaks even in moderate to cool weather. Currently, infected soils are abandoned and disease control is

not accomplished. In order to evaluate different methods ofcontrol suitable to the crop management, seven
treatments were evaluated in a natural infected soil. The trial was established during summer (January)

1998 and the treatments were: solarization, application ofgarlic extract, plow-in broccoli plants alone and
followed by solarization, use of Trichoderma harzianum, application ofterbuconazole, and a check plot
without control. Sclerotia counting showed a homogenous density at trial set. At planting, the density was
also similar, however, the viability differed between the check and the incorporated treatments such as
broccoli, solarization and garlic extract. At harvest all the treatments were able to reduce (PO.05) the

number ofsclerotia in the soil between 51 and 76%, instead the control plot increased their sclerotia

population in 70%. Also, the number ofhealthy plants was significantly improved by all the treatments in
25 to 69%. The most effective treatments were terbuconazole and Trichoderma, followed by broccoli and
garlic incorporated to the soil.

flftrt
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Genetics / Breeding Session 2 (Wednesday)

1:00 Recent Developments And Future Prospects In Allium Genetics And Breeding

C. Kik, Plant Research International, P.O. Box 16, 6700 AA Wageningen, The Netherlands. E-mail:

c.kik@plantwag-ur.nl

Abstract: Since the last ISHS Allium symposium in Adelaide (Australia) a number ofsignificant

developments have taken place in the genetics and breeding ofAllium species. In the area of genetic

mapping, the first genetic maps have been produced and on the basis ofthese maps a mechanism behind the

evolution of the large Allium genome was put forward. Also the molecular linkage groups ofonions were

linked to their physical chromosomes via the use of monosomic addition lines. Furthermore important traits

like downy mildew resistance, male sterility and pungency have been mapped. Currently much effort is put

into the mapping ofgenes involved in the fhictan and sulphur metabolism. Genetic transformation of

onions is nowadays possible and this represents a major step forward in the genetic analyses ofpathways

and the introduction ofnovel genes into the onion croprThe exploitation ofwild relatives via introgression.

especially A. fistulosum, has also become possible via the use ofA. roylei as a bridging species. The use of

GISH in this area ofresearch has been particulary rewarding. In the area ofbiodiversity and phvlogenetics

more clearity has been gained with respect to the relationships between onions and its wild relatives and the

structure of the onion and garlic germplasm. Doubled haploid technology has also been developed to a

large extent and is (almost) ready to be implemented in breeding programmes. Breeding system

development is a next point where significant developments have taken place. In leek F| hybrid breeding on

the basis ofnuclear male sterility is currently used by a large number ofbreeding companies. Furthermore

the breeding ofnew garlic cultivars via true seed is increasingly seen as a realistic option. From a

fundamental point of view more detail has been gained concerning the interplay between nuclear and

cytoplasmic genes involved in CMS in onions. Mitochondrial DNA variation has been assessed in leek and

its wild relatives. All in all, the last years have shown much progress in the area ofAllium genetics and

breeding and the challenge for the future will be to integrate the various areas of research.

1:30 Transgenic onions

Colin C. Eady, Julie P. Farrant, Meeghan D. Pither-Joyce, Martin L. Shaw, Jill Reader and Sheree A.

Davis New Zealand Institute for Crop and Food Research, Private bag 4704, Christchurch, New Zealand.

Ph: 643-325-6400; Fax: 643-325-2074; Email: eadvc@crop.cri.nz

Abstract: A transformation system has been developed for onion. The transformation system is not

dependent upon a particular cultivar and can be used in conjunction with antibiotic, visual and herbicide

based selection systems. Both nos and CaMV3Ss promoter elements can be used to drive effective

expression ofselective or marker genes. Initial transformants have been grown to maturity and the

expression ofthe gfp reporter gene analyzed in plant tissues. Transgenic plants have been selfed to generate

transgenic seed which in turn has been germinated to demonstrate stable inheritance of the transgene.

Transgenic plants containing antisense versions of alliinase genes have been produced and preliminary data

indicates that such constructs are capable ofaltering alliinase levels in the regenerated plants.
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1:50 Genetic transformation of onion and shallot (AlIiLim cepa L.)
Sijun Zheng1, Betty Henken1, Ed Soflari2 , Evert Jacobsen3, Frans A. Krens1 & Chris Kik1
•Plant Research International, Wageningen University and Research Centre, P.O. Box 16, 6700 AA
Wageningen, The Netherlands; Research Institute for Vegetables (RIV), Lembang, Indonesia department
ofPlant Science, Wageningen University and Research Centre, P.O. Box 386,6700 AJ Wageningen, The
Netherlands. E-mail: s.zheng@plam.wag- ur.nl

Abstract: Alliums are known for their recalcitrance in genetic transformation. Therefore we embarked on
a study to find a reliable protocol allowing the incorporation ofalien genes into these genomes. The first
target of our study was to identify genotypes, which had a high regeneration capacity from callus or
suspension cultures, and to use these genotypes in subsequent transformation experiments. However we did

not find such genotypes as regeneration capacity from callus or suspension cultures decreased quickly after
6 months. We noted that regeneration from young (im)mature embryos was high. Therefore we changed
our approach from the transformation ofspecific genotypes which are maintained in tissue culture for a

long time towards the transformation ofa large number (im)mature embryos from a cultivar which are only
maintained during a short time in tissue culture. This approach proved to be successful. We used two
different A. tumefaciens strains, namely EHAL 05 (PCAMBIA 1301) and LBA4404 (pTOK233) to
transform onion and shallot. A total of 10 independent callus lines regenerated transgenic plants

(transformation frequency 1.9 %). Both marker genes, gus and hpt, are expressed in the transformed plants.
Furthermore FISH (fluorescence in situ hybridizabon), Southern blofting and a modified adapter/ligation

PCR technique proved that T-DNA was stably integrated into the genome.

/ 2:10 EST Mapping and Isolation of Sulfur Metabolism Genes in Bulb Onion
John McCallum, Meeghan Pither-Joyce1, Martin S. Shaw1, Jeanne Jacobs1, Jane Lancaster2, Michael J.

» Havey3 Sjaak van Heusden4' Crop & Food Research, Private Bag 4704, Christchurch, New Zealand.
2 AgriFood Solutions Ltd., Voss Rd., RD4, Christchurch, New Zealand.3 USDA - ARS, Dept. of
Horticulture, 1575 Linden Dr. University ofWisconsin, Madison, WI53706, USA 4 Plant Research

International, P.O. Box 16,6700 AA Wageningen, the Netherlands, Email mccallumj@crop.cri.nz

p1 Abstract: SSCP has been shown to be an efficient means to detect polymorphism in the 3' UTR ofmany
1 onion cDNAs and used to convert markers from the onion RFLP map to PCR assays. Most markers

converted in this manner have mapped on or adjacent to one of the loci the cDNA detected as an RFLP in

m the'AC43' x 'BYG15-23' cross. Mendelian segregation ofothers that did not segregate in this cross has

been confirmed in the 'Pukekohe Longkeeper' x 'Colossal Grano' cross we are using for QTL mapping of

bulb composition. Expressed sequences putatively associated with the pungency differences between

parents of this cross are being sought by several methods so that QTL mapping may be complemented by

r biochemical and genomic strategies. We have purified and cloned an alliinase and y-glutamyl

transpeptidase expressed in roots. cDNAs encoding ATP-sulfurylase,, y-glutamyl cysteine synthetase, O-

acetyl serine thiol lyase and two classes ofglutathione-S-transferases have also been cloned by RT-PCR

r strategies. A cDNA library enriched for sequences upregulated by S starvation in roots has been prepared

as a source for EST sequencing and providing further candidate genes. Progress in biochemical and genetic
analysis of this pathway will be discussed.

P 2:30 The simultaneous exploitation ofAUiumfistulosum and A. roylei for the breeding of onions
i L.I. Khrastaleva and C. Kik Plant Research International, P.O. Box 16,6700 AA Wageningen, The

Netherlands, e- mail: l.i.khrustaleva@ plant.wag-ur.ni

r Abstract: Allium fistulosum and A. roylei are two closely related species to onion (A. cepa). Both species

harbor a number of desirable agronomic traits for the breeding of the later crop species. Interspecific

hybrids are relatively easily made between onion and A. roylei and backcrosses ofthe interspecific hybrids

to onion are possible. Interspecific hybrids between onion with A. fistulosum can also be produced but they

rarehighly sterile and so are subsequent backcrosses to onion. However crosses between A. fistulosum and

A. roylei are successful. In order to increase the chance to introgress genes from both wild species into

onion, we examined if a gene-pool approach would be a way forward to exploit both gene reservoirs for the

r breeding ofnew onion cultivars. Therefore firstly crosses were made between both wild species, secondly

the interspecific hybrids between both wild species were crossed with onion and thirdly repeated crosses
were made with onion.
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Genomic in situ hybridization (GISH) has been used to study the introgression process, It was shown that

all three species, A. cepa, A. fistulosum and A. roylei, could be distinguished from each other in the (A.

cepa x (A. fi'stulosum x A. royiet)) populations by means of a unique multi-color GISH. It was observed

that the distributee ofthe chiasmata in these populations was randomly and that variation in the amount of

the A. fistulosum genome was present Analyses ofthe meiosis ofthese populations via GISH showed that

a high frequency ofrecombination (73.3%) took place between the three genomes. Also it was found that

the number ofrecombination points per chromosome exceeded considerably the expected values based on

the analysis ofthe chiasmata frequencies. To introgress the A. fistulosum (and A. roylei) genomes into the

genome ofonion, (A. cepa x (A. fistulosum x A. roylei)) individuals were crossed, as a male parent, with

onion. This resulted in a large number ofviable seeds and subsequently plants. GISH analyses of(A. cepa x

(A. cepa x (A. fistulosum x A. royiet)]) individuals showed that a large number ofchromosomes were

recombined, thus providing clear evidence that the gene-pool approach is a promising method to introgress

A. fistulosum and A. roylei genes into the onion genome.

3:30 Advances In Gynogenic Haploid Induction Procedure In Onion

Marijana JakSe1, Michael J. Have/, Borut Bohanec1
'Biotechnical Faculty, Jamnikarjeva 101,1000 Ljubljana, Slovenia 2USDA-ARS, Department of
Horticulture, 1575 Linden Drive, University of Wisconsin, Madison, WI53706, USA

phone: +386611231161, fax: +386611231088, e-mail: borut.bohanec@uni-li.si

Abstract: Successful haploid induction via gynogenesis was published more or less simultaneously in

three laboratories one decade ago. Hybrid varieties produced from genetically uniform lines of onion are

supposed to be superior to open pollinated varieties and conventional hybrids due to their higher uniformity

and expressed heterosis, gynogenic lines can also serve as optimal material for several basic genetic

studies. Despite more than a decade of research several problems remain to be solved to overcome low

gynogenic induction ability ofmajority ofnon-selected genotypes and to enable formation of fertile

doubled haploid lines. A series ofexperiments was performed to identify procedure for improved

gynogenic ability of low-responsive lines or to analyze genetic effect in hybrids between responsive and

low-responsive lines. To overcome difficulties associated with genome doubling a novel approach

consisting ofexposure ofembryos immediately after induction by various treatments was tested on a large

number ofhaploid regenerants. Data on all three topics will be presented and conclusions will be discussed.

Briefly, new induction procedures can improve induction rate of low-responsive genotypes, hybrids do

inherit gynogenic ability from their responsive parents and in some cases embryo treatments can replace in

vitro treatments of longitudinally split shoots.

3:50 In Vitro Induction of Haploid Parthenogenesis in Iranian Onions (Allium cepa L.)

M. R. Hassandokht1; A.Kashi1 and B. Campion2
'Department ofHorticulture, Faculty ofAgriculture, Tehran University, Karaj,
Iran;p.c.31587, Tel;+9826l248721,Fax:+982612245] 1,E.mail:mhassan@af.ut.ac.ir

' Research Institutefor Vegetable Crops, Via Paullese 28,1-26836 Montanaso Lombardo, Lodi, Italy

Abstract: Iran is part ofa large region ofMiddle-Asia where the genus Allium is present with a high

species diversity. Allium cepa is widely cultivated in Iran and it is present with at least twenty populations.

The aims ofthis work were: a) the evaluation ofthe responsiveness to in vitro gynogenesis of 6 most

important Iranian populations (still unknown under this point of view); b) the production of inbred lines to

be used for further breeding programmes.The analysis ofvariance applied to the data of4 Iranian and 2

Italian cultivars (control) showed significant differences (P < 0.05) between the the Iranian cultivars, the

highest percent ofembryos was produced by 'Gholighesehe-e-Zanjan' (0.56%) while the lowest by 'Sefid-

e-Kamare-e-Khomain', (0.1%). 4Sefid-e-Qom', 'Dorcheh-e-Isfahan', 'Ghennez-e-Azarshahr', 'Sefid-e-

Kasha'" gave intermediate results. The two Italian cultivars used for control, 'Borettana' and 'KLR\ gave

respectively 0.66 and 0.7%.
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p 4:10 Mapping studies in Allium

Sjaak van Heusden1, Masayoshi Shigyo2, Yosuke Tashiro3, John McCallum4, Ria Vrielink-van GinkeU &
Chris Kik1 -Plant Research International, P.O. Box 16, 6700 AA Wageningen, the Netherlands,
Laboratory ofHorticultural Science, Faculty ofAgriculture, Yamaguchi University, Yamaguchi 753-8515,

r Japan, ^Department ofBiotechnology and Plant Breeding, Faculty ofAgriculture, Saga University Saga
( 840-8502, Japan, Crop & Food Research, Private Bag 4704, Christchurch, New Zealand. E-mail-

a.w.vanheusden@plant.wag -ur.nl

p Abstract: Progress and future plans in onion mapping studies will be discussed. Two complete sets of
] Alliumfistulosum L. - A. cepa monosomic addition lines (2n=2x+l =1 7) together with an AFLP linkage

map based on a cross between A. cepa and A. roylei Steam were used to reevaluate the eight A. cepa
linkage groups identified in earner mapping studies. Two ofthe linkage groups had to be split because they

p mcluded two sets ofmarkers corresponding to different chromosomes. The resulting linkage groups could
\ be assigned to individual, physical chromosomes. These robust linkage groups are starting points for

further studies. Correspondence between RFLP-linkage groups ofKing et al. (1998) and AFLP linkage
p groups was determined and candidate genes for sulphur and carbohydrate metabolism can easily be mapped
j on the above linkage groups. These candidate genes will also be used in intraspecific mapping studies in F3

progenies resulting from crosses between pungent/high dry matter and mild4ow dry matter onions. A start
has been made to make an inventory ofthe level of single nucleotide polymorphisms (SNPS) in different

f* onion cultivars. This level will determine the strategy to be followed in introducing DNA-microarray
[ technology in onion.

r Physiology / Post-Harvest (Thursday)

8:20 Recent milestones and future prospects in Allium physiology

«• R. Kahane, COOPD'OR R&D, INRA GAP, 21110 Bretenieres, France, kahane@epoisses.inra.fr
j Abstract: Recent developments in Allium physiology were not as numerous as in Allium genetics, this is

mainly due to their biological constraints, daylength and temperature sensitivity. Models in flowering or in
bulbing are difficult to develop, requiring expensive facilities or a multiloca! experimental network. These

p reasons may explain that there are only a few Allium physiologists active at the moment. On flowering,

{ some aspects ofgrowth conditions during onion bolting, which influenced gynogenic plant production,
would be worth to be further studied. Bulb formation and storage was the main area ofresearch where

p significant developments have taken place. Environmental factors (daylength, light spectrum, temperature)
I could be coupled to trophic factors (carbohydrate source, phytohormones) in garlic and onion. In particular

dry matter storage was studied on distinct cloned genotypes in vitro where photosynthesis is not effective,
and compared to data from field trials. Storage of bulbs has been investigated in vitro to link physiological

p traits with biochemical markers and to improve germplasm collection. In dus context dormancy has been
\ studied in detail from a molecular point ofview and this led to the complete dissection ofthis physiological

trait in terms ofthe genes involved. The next years will hopefully show more progress in the area of

p Allium physiology. Recent advances in genetic engineering and biotechnology strengthen this hope.
I Without talcing any position about GMOs, it is clear that the genetic transformation of garlic and onion will

give good opportunities for physiological studies, confirming the role ofvarious compounds in bulb
induction, dry matter accumulation or dormancy breaking. Daylength insensitive Allium varieties could

f* even be envisaged.

8:50 Carbohydrate Partitioning to Floral Nectar by Hybrid Onions

p Erin M. Silva and Bill B. Dean. Washington State University 24106 N. Bunn Rd. Prosser, WA 99350
I Abstract: Partitioning of carbohydrates to the flower for the purpose of nectar production was investigated
1 in hybrid onion. Bulbs from different inbred lines varying in their nectar production capacities were

analyzed for sugar composition. Nectar was collected from these same inbreds during peak bloom to
r determine the relationship between the amount ofnonstructural carbohydrates stored in the bulbs and the

amount ofnectar produced by the flower. Photosynthesis was inhibited in certain plants of these same
inbred lines to determine the importance ofdaily photosynthate on nectar production. These results may

—, prove to be a tool to predict the nectar producing capabilities ofnew inbred lines.
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9:10 Onion Bulb Quality : Towards Indications OfA Distinct Genetic Control Of Cell Enlargement

And Fructose Polymerisation.

R. Kahane1, C. Bellamy1 and S. Ochatt2
1 COOPD'OR R&D,2INRA-GAP; BV 1540,21034 Dijon Cedex, France. Fax: +33 380693263; E-mail:
kahane@epoisses.inra.fr

Abstract: Bulb formation in an onion plant consists in a tissue swelling at the leafbasis, for storing water and

non-structural carbohydrates (NSC) in the cell vacuole. Depending on varieties and cultural practices, bulbs

accumulate more water (up to 96%) or more solids (up to 28%). The composition in NSC is distinct from a low

dry-matter content (DM) bulb to a high DM one. It is assumed that the polymerization of fructose units into

fructans is a response to an increasing vacuolar osmotic pressure in high DM varieties. However, when

measuring the osmolality of onion juice from freshly squashed bulbs, we observed a positive relationship

between soluble solids and osmotic pressure. It is also assumed that high DM varieties produce smaller bulbs

than low DM varieties, but we did not verify such a relationship in our experimental material. These

observations result in two statements:

1. The degree of tissue swelling during bulb formation is genetically controlled and not passively

connected to vacuolar osmotic pressure;

2. High DM varieties are genetically programmed to withstand a higher osmotic pressure (at the cell

level) than low DM varieties.

Experiments ofonion bulbing in vitro, using high and low DM clones, and tuning cell size using trophic

factors (gibberellic or anti-gibberellic active compounds), give some indications to discuss on these

statements.

9:30 Environmental Control OfMorphogenesis In Onions: Possible Role Of Phytohormone

Metabolism And Assimilate Partitioning

I.G.Tarakanov, E.Venneer*. D.Vreugdenhil*, L.H.W. van der Plas*

Department ofPlant Physiology, Timiryazev Agricultural Academy, ul. Timiryazevskaya, 49, Moscow,

127550, Russia, phone 007-095-9762054, FAX 007-095-9762910, Email egtar@ioncnran.rinet.ru

•Department ofPlant Physiology, Wageningen Agricultural University, Arboretumlaan 4, 6703 BD

Wageningen, The Netherlands, phone 31-317-482147, FAX 31-317-484740, Email

linus.vanderplas@aleem.pf.wau.nl

Abstract: Changes in onion plant growth and development are closely attuned to seasonal changes

throughout the year. This is most noticeable in the tuning of onset ofbulbing or flowering. A wide range of

response types has been identified in our studies with genotypes of various geographical origin. Different

environmental stimuli (either increasing daylength or decreasing R: FR ratio under the canopy) result in

the same developmental pattern (stress-tolerant strategy). There are general pathways in the transduction of

photoperiodic and photomorphogenetic signals. Studies on the quantification of endogenous gibberellins

and abscisic acid were conducted to assess the relationships between their content and bulb growth or

flowering in onion genotypes. Our determinations by combined gas chromatography - mass spectrometry

have shown important role of gibberellins and related biochemical switches in the canalization of

development (onset ofbulbing) both in response to photoperiod and in shade-avoidance syndrome. As for

flowering, both thermo- and photoperiodic induction were associated with increased levels ofC-13-H

gibberellins. Interestingly, the level ofthis hormones under short-day conditions was much higher in the

tropical cultivars without a vernalization requirement than in genotypes with obligate induction by low

temperature. Bulbing and flowering are regulated via an alternation of the level ofhormones and via the

level and partitioning ofcarbohydrates, including the labile pool of fructans.
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10:30 Controlled Atmosphere (CA) storage of onion bulbs (cv. Stamford)
Md. Miar Uddin, Ian R. Gubb and Hazel MacTavish Wye College, University ofLondon, Wye, Ashford, Kent UK
TN25 5AH.

( Abstract: Onion (Allium cepa L.) bulbs treated with or without maleic hydrazide (MH) were stored for up to 24
weeks under regular atmosphere (RA) and CA (2%O2,2%CO2; 2%O2, 8%CO2), 80+ 2% relative humidity (RH)
and 0.5+0.50C. Onions stored under CA with MH treatment underwent a less substantial decline in fresh weight
compared with those under RA. MH reduced sprouting in both RA and CA stored bulbs, with less sprout growth

( under CA compared with RA. After 24 weeks of storage, surface fungi occurred on bulbs stored under RA, but not
CA. RA storage resulted in higher levels of infestation by penicillin in the neck ofthe bulbs than CA irrespective of

^w MH treatment Bulbs stored under RA had higher pyruvate content than under CA with no MH effect. Total sugars
/ (glucose, fructose and sucrose) gradually decreased in the inner scales during 18 weeks ofRA storage, subsequently

increasing in MH treated bulbs up to 24 weeks and decreasing without MH. In CA storage total sugars increased
slightly up to 12 weeks without MH, but with MH, the increase persisted throughout 18 weeks then declined. After

f 24 weeks ofstorage onions under CA had higher total sugars than those under RA in both inner and outer scales,
\ with little differences due to MH treatment.

m 10:50 Onion quality during controlled atmosphere storage.

i Ian R. Gubb, Sarah Horth and Hazel MacTavish Wye College, University ofLondon, Wye, Ashford Kent U K
TN25 5AH

Abstract: Onion bulbs (cvs Hysam, Red Baron, Sherpa), treated with maleic hydrazide (MH), were stored for up to
™ 9 months under controlled atmosphere (CA) conditions (RA: 21 ± 0.5% 02 / 0 ± 0.2% CO2; CA: 2/2,2/6 and 2/12)
J at 0.5 ±0.2°C and 85±5% RH. Onions were sampled preharvest, at harvest, at the initiation and end ofcuring, after

cooling and throughout storage at 50 d intervals. Quality assessments were made, including firmness (subjective),
tm internal sprout growth, base plate movement, translucency, presence ofpathogens, dry weight, content ofpyruvate

and soluble carbohydrates (glucose and fructose) and fructans in individual leafand bulb scales. Cultivar Hysam
consistently performed better than the other 2 cultivars. CO2 enrichment reduced sprout growth, pathogen
development and retained bulb firmness. Pyruvate levels were also reduced under CA. In cv Sherpa, glucose

r content in leaf scales increased after 100 d, inversely proportional to the CO2 level. In bulb scales, glucose also

I increased after establishment of storage atmosphere, irrespective ofCO2. Fructose contents rose sharply through to
atmosphere establishment, less so in bulb scales. In cv Red Baron, soluble carbohydrates were still increasing at

*m harvest, and remained high in outer leaf scales during the first 50 d ofstorage, with very little concomitant fructose

accumulation, perhaps indicating insufficient curing. Further detailed results and conclusions will be presented.

p 11:10 X-ray Imaging for Classifying Onions Based on Internal Defects
/ Ernest W. Tollner and Professor Muhammad A. Shahin2. ' Biol. & Agr. Engineering, University of Georgia Athens,

GA 30602, ^Canadian Grain Commission, Winnipeg, Manitoba, CANADA
r Abstract: X-ray line scan imaging was used to detect internal defects in apples and onions. Noise removal is the

first step performed in an image analyses based classification system. A noise filter was designed based on image

noise analyses. Low correlation between the noise and the signal indicated that the noise present in x-ray images

can be treated as the Gaussian noise. Selected image features correlated well with the respective defects both for

r* apples and onions. The following conclusions were drawn from the results obtained in this research 1. X-ray
] line scan imaging can be used for detecting internal defects in apples (watercore, old bruises) and onions (ring

decay, ring separation, internal sprouting). Detection ofnew bruises in apples with line scan imaging, however, was

rnotvery successful. 2. Combined spatial and DCT features provided good indicators of defects in apples and

onions. Figure 1 below shows onions before processing. Figure 2 shows onions after processing. Morphological and
discrete cosine transforms were applied to Figure 2.Three image features (mean gray value, fruit area after

morphological opening, and DCT10) successfully classified apples based on watercore. Four image features (edge

P length and 3 DCT coefficients) were required for apple classification based on old bruises. For new bruise, spatial
( features did not prove to be useful indicators. Seven DCT coefficients were selected as the major contributors but

accuracy ofclassification was low. Onion classification required 12 image features (2 spatial features and 10 DCT

r coefficients). 3. Neural network classifiers performed better than both the fuzzy logic and the Bayesian classifiers in

terms ofhigher accuracy as well as lower losses and false positives. Fuzzy logic performed as well as the Bayesian,

however, difficulty involved in tuning the model is a limiting factor. With the neural network classifiers,
classification accuracy approached 90% both for apples and onions.
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11:30 Design And Performance Evaluation OfA Prototype Modified Sea Container For Onion Curing

S.Pandoo1, H. Daby 2 Agricutural Engineer - Agricultural Research And Extension Unit ( Areu)-Mauritius.
Secretary - Agricultural Development And Marketing Association (Adma) - MauritiusAreu- Newry Building,

St Jean Rd.,Quatre Bomes, Mauritius. Tel.: (230) 4663885 . Fax: (230) 4648809. Email - Areu

@Bow.Intnet.Mu Adma - Lamarie Road, Glen Park, Vacoas, Mauritius. Tel.: (230) 6969499. Fax: (230)

6960184. Email - Rishidas30@Hotmail.Com

Abstract: Two prototype modified sea containers, forced heated-air container (FHAC) and forced

ambient-air container (FAAC), were tested for onion curing on variety Rio Santiago. Periodic rainfall after

the harvest season is a major problem for onion curing in the field. Modifications were carried out in order

to accommodate oil burner and blowing/recirculating fan to the FHAC and a blowing fan with two exhaust

fans to the FAAC. The FHAC performed better in terms ofcuring time, temperature and relative humidity

control whereas the FAAC depends more on local weather conditions. Both containers were loaded with

25-28 kg onion net bags to a depth of4 to 5 layers amounting to a capacity of 6 to 8 tonnes. Range of

temperature and relative humidity recorded was 21-27°C / 65-91% and 24-30°C / 67-72% inside the FAAC

and FHAC respectively. Curing period varied between 3 to 6 days using the FHAC and 8 to 15 days using

the FAAC. Percentage weight loss after curing varied between 2.5 to 6%. Variety Rio Santiago showed 8-

15% loss in weight after 2 months storage at ambient conditions. Performance evaluation of a plastic tunnel

solar dryer with forced ventilation was carried out on onion curing parallel with this trial.

Production Session (Thursday)
1:00 Onion growing- in the future

Evert Steenge, Agricultural Advisory Bureau, The Netherlands

Abstract: Looking at the past, agriculture has changed dramatically, especially since the end ofWorld War II.

New technologies, mechanization, increased chemical usage, specialization and policies favored maximum

production. Growing ofonions needed the highest inputs ofchemicals ofalmost all agricultural crops. The

amounts of active ingredients per hectare applied to an onion crop were on average about 23 kg a.i. (potatoes

averaged 14 kg/hectare). Perspectives for onion growing in the future can only be judged within the context of:

(1) the possibility of a region to grow onions of a high quality suitable for long shipment -the Pacific, Europe
and certain parts ofthe US.

(2) new agricultural policies.

This requires an explanation: 1. Onions of this necessary high (skin) quality can only be grown today and in the

next future above a minimum latitude in the northern and southern hemisphere. The photoperiodic reaction

makes that sowing has to be early enough before bulb induction to allow this production ofgood quality; the

limit in North Europe is the 58 ° latitude. In Eastern Europe late sowing is the limiting factor, due to continental
climat and in Southern Europe it is the heat in the summer and in wintertime there are only shorter daylengthe

types available. In the Pacific- New Zealand and Tasmania- will have a limit in rotation soil bom diseases). The

soilbome diseases: White rot and Fusarium, are a major problem for onion growers. These pathogens persist in

infested soils over a long period: white rot in particular can be found all over Europe. Protective treatments with

fungicides e.g. combined seed and stembase treatment result only in reducing disease incidence but do not result
in reducing the sclerotial population in the soil. The short period from sowing to bulb induction- the most

important factor for yield development- requires special attention to sowing techniques, fertilization, irrigation,
weed- and disease control. In certain parts in Eastern Europe growing season is such short, due to climatical

circumstances, that also in future competition with the Pacific onion and the onion from North West Europe will

be very difficult. 2. Nowadays governments have reached a critical stage in the development ofagricultural
policy: negotiations to further liberalize agricultural trade will have a significant global impact on the future of
agriculture as it is. In future agriculture has to be considered, not only in terms ofcommercial production and

trade, but also in a wide range of concerns, to be taken in account. Thus the aim will be a substantive discussion
on the issue ofmultifunctional and sustainable agriculture in the context ofproposed further liberalization.
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1:30 An Approach For Evaluation OfEfficiency In Onion Packinghouse Operations
Lopez Camelo, A. R; S. Horvitz and P. Gomez. INTA E.E.A. Balcarce c.c. 276, 7620 Balcarce Argentina
Phone: 54 (02266) 422040, Fax: 54 (02266) 421756 E-mail: Iopezca@balcarce.inta.gov.ar
Abstract: Onion is a major export crop in Argentina and consistent quality became a matter ofconcern to
remain competitive internationally. The objective ofthis study was to characterize sorting and sizing
efficiency of five onion packinghouses in the Valle Bonaerense del Rio Colorado, where more than 50% of
national onion production takes place. Sorting table width, bulb translation and rotation speed and
bulbs/sorter/hour were measured. Before and after sorting, samples of 100 units from each size category
were inspected. Bulb diameters were precisely measured and defects were classified according to Mercosur
specifications. Overall efficiency and the probability ofcorrectly sizing the bulbs were calculated. Even
though equipment and operational setup were different among packinghouses, throughput
(bulbs/sorter/hour) was similar among them but higher than recommended (9000 b/s/h). Sorting efficiency
was influenced by the type and level ofdefects in the incoming product and a detection threshold was
estimated (2,4 and 10% for severe, basic requirements and slight defects, respectively). Sorting differences
between packinghouses can be attributed to translation speed and sorter's ability to identify undesirable
units. Equipment and its calibration account for sizing performance differences. Design and operational
parameters, together with management decisions make a big contribution in improving efficiency.

1:50 Chemigation With Metam Sodium And It's Effect On Phoma terrestris And Weed Control In
The Vidalia Onion Production Area

Reid Torrance*, David Langston, and Don Sumner. University of Georgia, College ofAgriculture and
Environmental Sciences Tattnall Co. Extension Service, P.O. Box 580, Reidsville GA 30453
PHONE - 912-557-6724, FAX - 912-557-3332

Abstract: Metam sodium use in the growing of onion transplants in the Vidalia Onion production area of
Georgia has become an industry standard, with over 95% ofthe "plant bed" acreage treated each year. The
incorporation ofthe material into the soil has shown significant reductions in soil levels ofPhoma

terrestris, as well as other pathogens, and over 90% control ofweed species present The application ofthe

material through center pivot irrigation has thus far shown similar results to the soil incorporation
treatments. Evaluations with the chemigation treatment will include the initial reduction in Phoma

terrestris in the soil, plant growth response, and weed control during the transplant production phase.

Additionally, evaluations ofthe resurgence ofthe pathogen with a host crop in the field during the six

month dry bulb onion season, and the subsequent yield response will also be included.

2:10 The effect of planting date ,density and planting method on quantity and quality characters of
leek

F. Dashti and A Kashi. Faculty ofAgriculture, The University ofTehran, Iran

Abstract: The effects ofplanting date and planting method were investigated on the yield and quality

characters ofgnisu (Allium ampeloprasum) leek in 1996. Planting date significantly affected total yield,

marketable yield, the ratio ofmarketable yield to total yield, marketable plant weight, height ofplants, and
shaft diameter.

2:30 Reduced Doses And Diferent Stages OfApplication For Chemical Weed Control In Direct
Seeded Onions In Argentina

Dall Arrnellina, A.; Bezic, C; Gajardo, A; Polo,S. and Luna. E. Universidad Nacional del Comahue.

Ayacucho y Esandi - (8500) Viedma Rio Negro - Argentina. TE: 54-2920-426439. E-mail: rnalezas
clt@iiiipsat Lcoiii.ai-

Abstract: Post-emergent weed control in direct seeded onions at the Bonaerense Rio Colorado Valley and

the Irrigated Valley ofRio Negro is the main problem that growers have to put up every year. Nowadays

the herbicides are applied when onions have two true leaves, causing then serious damage on the crop.

Doses applied in those stages are: Bromoxinil 435.6 g.a.i./ha; foxinil 1440, g.a.i7ha; Oxifluorfen 192

g.a.L/ha; Oxadiazon 625 g.a.iVha and Linuron 500 g.a.i./ha. Lower doses of these five herbicides have been

applied at three different stages of onion development: flag stage, first true leaf and second true leaf. Doses

in these experiments were: at flag stage l/4ofnormal doses, at first true leafhalfofnormal doses and at

second true leafthe normal doses were applied. Results have shown that all herbicides give a good control

ofbroad leaves weed s at the different onion stages, but Bromoxinil and Linuron showed high phytotoxicity
and reduced significantly the number and fresh weight ofharvest bulbs.
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3:20 Effects of Irrigation and Nitrogen Fertilizers on Soil Salinity and

Onion Growth and Quality

Michael E. Bartolo, Jennifer Riggs, Jessica G. Davis, and Frank C. Schweissing

Colorado State University, Arkansas Valley Research Center 27901 Road 21, Rocky Ford, CO 81067

Phone: (719)254-6321, Fax: (719)254-6312, e-mail: avrc@coop.ext.colostate.edu

Abstract: Several experiments were conducted in 1999 and 2000 to examine how different fertility and

irrigation practices influence soil salinity, nitrate movement in the soil, and ultimately onion growth and

quality. In 1999, different rates of a slow-release fertilizer (Meister 150 day formula) and urea were

compared. Onion yields were not significantly increased by nitrogen applications in excess of 56 kg/ha.

However, there was a tendency for a high rate (225 kg/ha) ofnitrogen as urea to suppress yields. This

trend was not evident with the slow-release fertilizer. Leaching ofnitrate-nitrogen out ofthe root zone was

higher when urea was the nitrogen source compared to the slow-release fertilizer. Nitrate-nitrogen

remaining in the center of the production bed after harvest was on average 33% greater at the 30 cm depth

and 36% greater at the 60 cm depth when urea was the nitrogen source. There was not a significant

difference between the treatments in terms of onion quality as measured by percent culls and ability to hold

up in storage. In 2000, trials examining the interaction of fertilizers, irrigation method, and soil salinity in

an onion production system will be conducted. The results of those trials will also be discussed.

3:40 Effect of nitrogen source on nutrient status and yield of onions grown on muck soils.

M.R. McDonald, K. Vander Kooi and S. Janse, Dept. ofPlant Agriculture, Univ. of Guelph, Guelph, ON

NIG 2W1, Canada. (519) 824-4120 X 2791, fax (519) 767-0755, mrmcdona@uoguelph.ca

Abstract: Four onion cultivars, Gazette, Hamlet, Tribute and Turbo, were seeded (36 seeds/m) in muck

soil (60%, organic matter, pH 6.4) at the Muck Crops Research Station, Kettleby, Ontario. Nitrogen

fertilizers, ammonium nitrate (34%), calcium ammonium nitrate (27.5%), urea (46%), potassium nitrate

(14%) and calcium cyanamide (19% N, 50% CaO) were applied to achieve the recommended rate of90 kg

N/ha as preplant incorporated treatments. A check with no added N was also included. The youngest fully

developed leaf was harvested from 20 plants per replication of Gazette, three times during the growing

season and submitted for tissue analysis. Onions grown with calcium cyanamide had the highest yield

(1235 bu/acre) and also the highest percent of onions in the desired size range of44-76 mm (90.8%). None

of the other treatments had yields significantly different from the check (1152 bu/acre). Nitrogen content of

the leaves declined over the growing season, as expected. There were no differences in N content among

any of the treatments, although most results were below levels recommended for optimum growth.

4:00 Potential of shallot production in the hot humid lowlands of Malaysia

Leong, A.C and Salbiah, H.

Malaysian Agriculture and Research Development Institute (MARDI)P.O.Box 186 41720 Kelang, Selangor

MALAYSIA Tel: 03-3211588 Fax: 03-3213967e-mail: leonchye@mardi.my

Abstract: In Malaysia, Allium (refers to shallot and onion) bulbs for consumption are totally imported. In

1998 Malaysia net import ofAllium bulbs was US$ 65.3 million. This accounted for about 44% of the total

net fresh and chilled vegetable import ofUS S 146.6 million. There is a dire need to produce Allium locally

as an import substitute. Traditionally shallot is commonly grown from bulbs. Difficulty in procuring

mature bulbs for planting often resulted in farmers using bulbs meant for culinary purposes. This

frequently resulted in the occurrence of white tip die-back syndrome in shallot and accounted for erratic

yields (0-6 t/ha). As a result farmers were not interested in shallot production. Recent trials indicated that

shallot can be successfully grown from true seeds. Yields obtained were high and there was minimal

occurrence ofwhite tip die-back syndrome. The experimental results indicated that Rox Fl hybrid planted

at the closest planting recorded the highest yield at 14.4 t/ha. The best interim fertilizer level was at 200 kg

N, 70 P and 200 K kg/ha. In order to further promote local shallot production, there is also a need to look

into local seed production as the current shallot seed price ofUSS 1026/kg is very high.

4:20 Response Of White Creole Onions To Tropical, Short-Day Conditions
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I V.R. Balasubrahmanyam, A.V. Dhake and P. Moitra
Jain Irrigation Systems Ltd., R&D Farms, Jalgaon, Maharashtra, India

m Abstract: India is the second largest onion growing country in the world, with an area of3,95 500 ha
1 producing 4.08 million tons ofonions. Only fresh market onions mostly red onions (not suitable for

dehydration) are grown in the country. White onions are cultivated on commercial scale in few states -
Maharashtra, Gujarat, that too restricted to few districts. Dehydrator onions are mostly white, having high total

r soluble solids (TSS) > 17% even up to 22-26% TSS in some hybrids. Globe shaped, medium sized, single
( centered bulbs with minimum 70 mm diameter having small stem base with long shelf-life, free from diseases

are preferred for dehydration. The white varieties grown in the state have some disadvantages like low TSS
jam content, occurrence ofhigh percentage ofsplits and premature bolting etc. The woody stem ofthe inflorescence

I remains in the core of the bulb which reduces the quality ofthe bulb and the dehydrated product. Jain Irrigation
Systems Ltd. has commissioned a state-of-the-art onion dehydration plant - a 100% export-oriented unit in
1997 with a capacity of 120 t/day. The need for varieties/hybrids suitable for dehydration with high TSS

F content, more pungency, longer shelf life, which can be grown under short day tropical conditions was felt.
I Efforts were made to select suitable varieties / hybrids for dehydration by collecting germplasm from different

countries. About 45 white varieties/hybrids were tried in the first year. More than 160 lines/hybrids/varieties
*m were under study in the second year. On the basis ofthe results, few varieties/hybrids were shortlisted for large
j scale trials in the R&D farms and the farmer's field. The local varieties of onion used in the trials were Jalgaon

white, SafaL Pusa white round, Agrifound, BSS 100 etc. Amongst the exotic varieties tried, white Creole,
dehydrator no. 3 (Sun seeds), PS 11390 (Peto seeds) Deko 551 (Israel) were the prominent ones. Ofthese,

f^ White Creole was observed to be promising. Commercial cultivation ofthis variety over an area of 1000 acres
1 has been undertaken both in the R & D farms as also in farmers' field. Systematic trials were carried out in the

last four years to standardize the agrotechniques and determine its water and fertilizer requirements using drip
«m system and liquid fertilizers, under short-day tropical conditions. Dehydration trials using state ofthe-art drier

were also conducted. The results ofthese trials on production and processing ofwhite Creole onions are
discussed in this paper.

r 4:40 Studies On Influence Of Various Pretreatments And Drying Methods On Qualities Of
I Dehydrated Onion Flakes

Lawande K.E and S.M. Masalkar.

mm National Research Centre for Onion and Garlic Rajgurunagar, Pune 410505 - INDIA. Ph. 91- 02135 22026
( 22060 Fax: 91 - 02135 24056 E - mail: nrcogrpn@mah.nic.in

Abstract: Fluctuating price of onion accentuated by high post harvest losses compounds the problem of

farmers in monetary terms. Value addition through processing can be the best alternative as it does not only
f* add to the net profit but also helps in price stabilization of fresh commodity. An experiment was carried out
( m FRBD to study the effect of various pretreatment viz., water soaking, alum treatment and sodium

chloride with and without sulphur fumigation followed by drying methods viz., sun drying and through

rflowdehydrator. Various chemical and quality parameters of dehydrated onion flakes were studied. Results
showed that NaCl @ 2% pretreatment coupled with sulphur fumigation (2 gm/kg material) followed by
controlled drying was the best combination. This combination resulted in increased transmission value

(OD), pyruvic acid (26.77 u moles/gm), protein (8.64%), total sugars (53.04 %) and decreased moisture

r content. Ash content and rehydration ratio were not significantly affected by any treatment combination.

Color (9.2), crispness and general acceptabilityjudged by organoleptic evaluation also indicated that 2 %
salt coupled with sulphur fumigation and controlled drying is the most favourable combination

\
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\ 101 Evaluation of Garlic Varieties for Southeast Georgia

George Boyhan, Reid Torrance, David Curry, Pam Lewis, Mindy Linton, and Randy Hill

University of Georgia, East Georgia Extension Center, PO Box 8112, GSU, Statesboro, GA 30460

(912)681-5639 (912) 681-0376 FAX gboyhan@uga.edu

Seven varieties ofgarlic were evaluated in a replicated trial at the Bamboo Farm and Coastal

Garden in Savannah, GA. Yields ranged from 4,124 to 14,302 pounds per acre. The varieties evaluated

were soft-neck types commonly grown in California. The varieties included; California Early, California

Late, and Chinese from Rogers Foods, Inc. Additional varieties included 2550, Ex 106,4050, and 5150

from Basic Vegetable Products. Fourteen additional varieties were evaluated in single observational plots

both on-farm in Tattnall County, GA and at the Bamboo Farm. Garlic has potential for fresh market

production in Southeast Georgia.

102 Effect of GA3, CCC and nitrogen fertilization on bulbing in garlic (Allium sativum L.) cv

Rosado Paraguayo Alpa-Suquia, derived from seed cloves stored at low temperatures.

Ledesma, A., Argiiello, J.A., Nunez, S.B. and Nieto, N. Laboratorio de Fisiologia Vegetal, Facultad de

Ciencias Agropecuarias, UNC. CC: 509,5000-Cordoba, Republica Argentina. E-mail:

selvalnu@agro.uncor.edu

It has been previously observed that when seed cloves are subject to low temperatures before planting,

several growth parameters are modified and the resulting plants have lower yields and bulb quality .The purpose

ofthe present work was to establish whether the effect of cold "pre-planting" treatments in growth and yield of

garlic plants could be modified by the use ofGA3, CCC and nitrogen fertilizer. Cloves were stored at either

room temperature, 5 or 10°C for a month. Plants were treated with GA3 10 ppm and CCC 1500 ppm for four

consecutive weeks beginning one month after planting. Nitrogen fertilizer (urea) was given in two doses of 75

kg/ha each. Several growth parameters were analyzed: plant height, fresh and dry weight ofshoots and bulbs,

bulbing initiation, nitrogen content in shoot and length ofthe vegetative cycle. Both regulators favored bulbing

and the effect of the fertilizer increased bulb size and quality in treatments with low temperatures and GA3.

103 Irrigation Water Management of Garlic Along the Westside of the San Joaquin Valley of

California

B. R. Hanson*, Irrigation and Drainage Specialist, Department ofLand, Air and Water Resources,

University of California, Davis (530.752.1130; FAX: 530.752.5262; email: brhanson@ucdavis.edu)

D. M. May, Farm Advisor (emeritus), Fresno County, University of California Cooperative Extension

R. E. Voss, Vegetable Specialist, Department ofVegetable Crops, University ofCalifornia, Davis

R. Rice, Agronomist (retired), Rogers Foods, Turlock, CA

A project was started in 1997 to better identify the irrigation requirements of garlic along the westside

of the San Joaquin Valley of California. The 1997 experiment addressed the effect of irrigation frequency on

garlic yield and quality using irrigation applications ofevery week, every 1.5 weeks, and every two weeks. A

randomized block design with 6 replications was used. Results showed the highest yields to occur for the

weekly irrigation with a May 16 cutoff. The 1998 experiment was designed to apply water at rates of 85

percent to 130 percent of a baseline amount. However, because of excessive spring rainfall, the experiment was

modified to investigated the effect of different cutoff dates on yield. Results showed the highest yield to occur

for die May 12 cutoff compared with later cutoff dates. In 1999, a sprinkler line source was included in addition
to the replicated plots to develop a crop production function over a wide range of applied water. Results showed

no correlation between garlic yield and applied water occurred. This behavior is attributed to the ability ofgarlic

to extract deep soil moisture from a fine-textured soil at field capacity when the sprinkler irrigations started. The

line source experiment is being repeated in 2000 on a medium textured soil.
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104 Evaluation of sderotia germination stimulants to control onion white rot

JJC Dennis* & F Crowe**

♦Field Fresh Tasmania, PO Box 1283, Devonport 7310, Tasmania, Australia.

iasond@fieldfresh.com.au **Central Oregon Agricultural Research Centre, 850 NW Dogwood Lane,

Madras, Oregon 97741, USA. fred.crowe@orst.edu

Onion white rot sclerotia can be triggered to germinate by applying stimulants to the soil, and in

the absence of any hosts the germinated sclerotia die, resulting in a reduction in soil inoculum. Two

products were analysed for concentrations ofone ofthe known stimulatory compounds, diallyl disulphide

(DADS), and were evaluated in replicated paired field sites for disease control efficacy. The first product,

a synthetic oil, contained 62% DADS, and after two applications at SL/ha or 25L/ha, resulted in reductions

in soil inoculum up to 98.5%. The second product, a commercial, dehydrated garlic powder from the US,

contained 60ppm DADS, and after two applications at 56kg/ha or 560kg/ha, resulted in reductions in soil

inoculum up to 91.4%. All stimulant treatments lowered disease incidence and increased yield compared to

untreated controls. The total amount ofDADS in 560kg ofgarlic powder was comparable with the

concentration found in 5L ofthe synthetic oil, and both showed similar efficacy. Further testing of rates of

both synthetic oil and garlic powder are continuing to determine the cost-effectiveness ofcontrol, including

the effect of storage and shipping on retention of garlic powder stimulants.

105 Garlic and Health: a European initiative for the development of high quality garlic and its

influence on biomarkers of atherosclerosis and cancer in humans for disease prevention

C. Kik 1, R. Kahane2 and R. Gebhardt3

"Plant Research Intemabonal, Wageningen University & Research Center, P.O. Box le, 6700 AA

Wageningen, The Netherlands, E-mail: e.kik@plant.wag-u r.ni; 2COOPD'OR, B.V. 1540,21034 Dijon,

France. E-mail: remi.kahane@epoisses.inra.fr, 3 University ofLeipzig, Dept. of Biochemistry,

Liebigstrasse 16,04103 Leipzig, Germany, E-mail: rgebhardt@medizin.uni- leipzig.de

G&H is a recently funded European project in the framework ofthe 'Quality of Life and

Management ofLiving Resources' program. There are two main scientific objectives in the G&H project,

firstly to understand and improve the production ofgarlic active compounds by sophisticated breeding

techniques, and secondly to improve die understanding ofthe role ofgarlic as diet and as therapy in

promoting and sustaining health and preventing cardiovascular-diseases like atherosclerosis and cancer.

The production ofgarlic (Allium sativum L.) in Europe is concentrated in Mediterranean countries, Spain,

France and Italy. The price of European garlic is high, especially in comparison with Chinese garlic. This

price difference could severely threaten the European garlic growers if there was a free market in Europe

for garlic. However, to protect the European garlic growers the European Commission issued in 1993 a

regulation that only 12000 tons of Chinese garlic can be imported annually. The main objective ofthe plant

part ofthe project is to develop methods, through improved seed technology and genetics, which will

enable the European garlic growers to meet the internal demand for high quality products and to compete

on the international level. Cardiovascular diseases and cancer are by far the leading causes ofdeath and

morbidity in the EU. The health cost spent on the treatment of these diseases reaches many billion EURO.

Garlic has been used for a long bme as food with many therapeutic effects. Its beneficial effects are directly

linked to its sulphur metabolism. Detailed studies on die mechanisms underlying cancer and Cardiovascular

diseases are lacking, especially studies with defined garlic preparations and compounds are poorly found.

Therefore the main objective ofthe health part ofthe project is the analysis of the role of garlic for the

prevention ofchronic diseases like atherosclerosis and cancer through cellular, molecular and clinical

studies in cells, animals and humans. Specific biomarkers will be idenbfied as indicators for the modulation

ofthese diseases on the cellular and tissue level and in humans as a basis for new intervention studies.

The research is multi-disciplinary, carried out by fifteen European research groups from six countries and

has a total budget of6.1 million EURO. The total running time of the project is four years.
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106 Responses of onion (Allium cepa) and bunching onion (A. fistulosum) calli to metabolites otPhoma

terrestris.

Diego Zappacosta, Rolf Delhey y Nestor Curvetto

Depto. Agronomia, Universidad Nacional del Sur, (8000) Bahia Blanca, Argentina

Tel. 54-291-4595102, Fax 54-291-4595127, E-mail: dczappa@criba.edu.ar

Studies ofpathogen/host interactions using tissue culture may give clues ofresistance mechanisms.

Relative growth and total activities ofperoxidases, chitinases and glucanases were chosen to evaluate in vitro the

behaviour ofsusceptible calli ofAllium cepa cvs. Valcatorce (Argentina), the hybrid T-412 (Japan) and of the

resistant A. fistulosum cv. Nogiwa Negi, to sterile filtrates (0,5,10 and 20%) ofP. terrestris liquid cultures after 30

days. In unchallenged calli, bunching onion exhibited a remarkable activity ofperoxidases (10 ug

PxHorseradish/mg prot) and glucanases (2.4 mg glucose/mg prot) higher than those ofValcatorce (2.80 and 0.98,

respectively) and T-412 (2.08 and 1.09, respectively). However, no differences in callus relative growth and enzyme

activities were found between treatments m A. fistulosum, except with 5% filtrate in the case ofperoxidases. Onion

calli significantly increased their peroxidase and glucanase activities and showed significantly lower callus relative

growth (ca. 50% ofcontrol), following P. terrestris filtrate exposure. We conclude that P. terrestris filtrates can

elicit enzymatic response and affect callus growth in susceptible onion cultivars, which was not observed in A.

fistulosum. Moreover, differences in enzyme basal activities could also be responsible for the known

susceptibility/resistance attributes of these Allium species.

107 Molecular markers for Sclerotium cepivorum, white rot disease of onion.

A.ul Haq, M.GJones, A3.Tomsett and H.A.Collin

School ofBiological Sciences, Liverpool University, Liverpool. L69 3BX. UK.

Tel No 01517943612/3623 Fax 01517943655 emaUh.a.coUin@liverpool.ac.uk

White rot, caused by the fungus Sclerotium cepivorum, is a serious disease of onions. It attacks the plants

progressively during the growing season, and can persist in the soil in resistant survival structures (sclerotia) for

decades. At early stages of infection, however, it is difficult to distinguish infected from non-infected onion

seedlings. We have been carrying out a combined molecular biological and electron microscopic study to detect

early infections in young onion seedlings. Electron microscopy shows that hyphae surround the seedling and invade

through successive layers of onion tissue. We have optimised primers and reaction conditions in the polymerase

chain reaction to detect a ribosomal ITS sequence from S. cepivorum in the presence ofa large excess ofplant DNA.

The primers are based on sequences in ITS1 and ITS2, which show maximum differences from the sequence of

closely related fungi. The specificity of amplification was tested and was specific to S. cepivorum, in that related

fungi were not amplified. Conversely, DNA from a number of independent 5. cepivorum isolates from different

sites within the UK could all be amplified. S. cepivorum was detected in both young, laboratory-infected seedlings

and field-grown mature bulbs.

108 Can white rot (Sclerotium cepivorum) resistant and susceptible storage onion (Allium cepa) inbred lines

be distinguished by organosulfur compounds in the root and root exudates?

Hovius1, M.H.Y., IX. Goldman1 and J.S. Hendricks2, 'Dept. ofHorticulture, University ofWisconsin-Madison,
1575 Linden Drive, Madison, WI, 53706. tel. (608) 262 9543 fax. (608) 262 4743, mliliovius@students.wisc.edu.

2Seminis Vegetable Seeds, 7202 Portage Road, DeForest, WI, 53532
Sclerotium cepivorum causes Allium white rot and is a serious threat to the onion industry world-wide. 5.

cepivorum sclerotia are stimulated to germinate by Allium root organosulfur exudates. Resistance to white rot

infection within Allium exists. Garlic is the most susceptible, followed by onion and then leek. Utkhede and Rahe

(1978) reported on 64 onion cultivars and plant introduction (PI) accessions; three cultivars and one PI had

significantly lower field infection than all other cultivars and Pi's. Inbred lines that incorporated resistant material

from Utkhede and Rahe were developed by W.H. Gableman (University of Wisconsin-Madison breeding program)

and also by Asgrow Vegetable Seeds and were field tested in white rot infested fields (1998 and 1999). Resistant

inbred lines had 14.75 to 82.75% more disease resistance than susceptible lines. The objective ofthis work is to

assess the potential of three methods for analyzing Allium root organosulfur compounds for differentiating among

resistant and susceptible inbred lines and for use as a potential white rot resistance screening method. In these

experiments, root juice and exudates from bulbs, seedlings and tissue culture-derived plantlets are analyzed for (1)

thiosulfinate profiles; (2) alk(en)yl-L-cysteine sulfoxide profiles; and (3) enzymaticaliy-formed pyruvic acid.

Correlations among these traits and white rot resistance/susceptibility are evaluated in an attempt to identify

organosulfur compounds predictive of white rot reaction.
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109 EVALUATION OF SPRAY PROGRAMS FOR MANAGING FOLIAR PATHOGENS OF VIDALIA
n ONIONS.

D. B. Langston, Jr.(l), R L. Toirance(2), and G. E. Boyhan(3). (1) Dept. Plant Pathology, Tifton, GA 31793 (2)
Tattnall Co. Extension, Reidsville, GA 30453, and (3) Dept. Horticulture, Statesboro, GA 30460. University of
Georgia Cooperative Extension Service.

Fungicide spray programs were evaluated at the Vidalia Onion and Vegetable Research Center, located in
Toombs Co., GA, for suppression of center rot (Pantoea ananatis), Botrytis leaf blight (Botrytis squamosa), and
purple blotch (Alternaria porri). The experiment utilized a randomized complete block design with four
replications. Fungicides were applied on a 10 -14 day schedule with a CO2 pressurized sprayer calibrated to deliver
374 L/ha at 483 kPa using TX-18 nozzles. Programs containing 62% EBDC + 16% Mn + 2% Zn/Cu(OH)2 alone
were significantly less effective in suppressing Botrytis leaf blight early in the season. Significant differences in
purple blotch were only detected just prior to harvest with chlorothalonil/62% EBDC + 16% Mn + 2% Zn/Cu(OH),
alternated with azoxystrobin/62% EBDC + 16% Mn + 2% Zn/Cu(OH)2 and chlorothalonil/acibenzolar alternated
with cyprodinil-fludioxinil/acibenzolar demonstrating the greatest disease suppression compared to the non-treated
check. The incidence of center rot was not significantly reduced by any spray program. Acibenzolar significantly
reduced yield below non-treated plots. Trials have been expanded for the 2000 season.

110 A new defensive method, as a possibility against the garlic mite species
Atnla Szeredil &ndash; Maria A. Reg6s2 Szeredi Ltd., Kiszomborl Csongrad County Plant Health and Soil
Conservation Station2

The plants what are infected by Eriophyes tulipae, Rhizoglyphus echinopus and Thyrophagus sp. have
weak emergence vigor (may occur died plants by strong infection) which means lower density, smaller bulb size,
less yield/ha and shorter storage period. In 1994-96 in Hungary the average leaf-mite infection (frequency) reached
20-100 % depending on the varieties. In 1999 in one of the spring crop we found 70 % ofthe population was
infected by mites. Above mentioned data shows we have to attach great importance to the damage ofmites on
garlic. As far as we could reduce the number ofmites in our garlic crop with seed treating or spraying, but it was
not sufficient to stop the injury. The mites have very quick pullulating and female has 3-25 eggs/day requiring total
extermination ofthe mites. The leaf-mites live on surface ofthe leaves and by the end ofthe vegetation period they
move to the bulb continuing the nutrition during the storage. The other mite species are staying in the bulbs. There
are no mites on surface ofthe bulbs, only under the skins of the cloves (Eriophyes tulipae) and inside the cloves
(Rhizoglyphus echinopus, Thyrophagus sp.). The aim to find out a new defensive method what is able to reach the
mites and kill them under the skin and inside the clove. Our first gasification method test serial showed very good
results. We apply to burning sulphur-sheets getting SO2 gas and aluminum-phosphid gas in different concentrations
and with different treating time. The optimum date ofthe treating has to be before the long time storage. One and
halfmonths later after planting the control garlic population showed 19-30% less density than the treated garlic
population (with SO2gas). In the trial we could reach 100 % mortality in Eriophyest. and 38 % mortality in the other
mite populations, except the eggs what were still alive. Replying the gasification twice or three times and rising up
the dose ofthe gas which not reduce the germination % of the seed, may increase the mortality of the mites up to
100 %. Advances of this system: - not pollute our environment, well adjust itself to IPM, technology, the seed for
planting will be healthy, clear ofmites good and quick emergence (sprouting), optimum density, high yield, long
storage period.

Ill A PCR-based Polymorphism Detecting Mixtures of Male-Fertile and Male-Sterile Cytoplasmic Onion in
Hybrid-Seed Lots

J.W. Lilly and M.J. HaveyVegetable Crops Unit, United States Department ofAgriculture, Agricultural Research
Service, Dept. ofHorticulture, 1575 Linden Drive, Univ. ofWisconsin, Madison, WI53706 USA

S cytoplasm ofonion is likely an alien cytoplasm introduced in antiquity into onion populations. We
previously showed that size differences in an intergenic spacer in the chloroplast DNA distinguish N and S
cytoplasms of onion. We cloned and sequenced this intergenic spacer fromN and S cytoplasms of onion, as well as
related species in Allium section Cepa to identify the nature ofpreviously described restriction fragment length
polymorphisms and to develop a PCR-based marker revealing N-cytoplasmic contamination of S-cytoplasmic
hybrid seed lots. As previously reported, this region is AT rich and size differences among related Allium species
and among individuals within a species are likely due to replication slippage. Oligonucleotide primers specific to
this region ofthe chloroplast DNA were designed to preferentially amplify a fragment only from N-cytoplasmic
onion. This marker revealed the presence ofN cytoplasm to a limit of 1%.
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113 GENETIC ANALYSES OF SEED YIELD IN ONION

E. Villanueva-Mosqueda and MJ. Havey

Vegetable Crops Unit, Agricultural Research Service, U.S. Department ofAgriculture, Department of

Horticulture, University of Wisconsin, Madison, WI53706

Cytoplasmic male sterility is used extensively to produce hybrid-onion (Allium cepa L.) seed. Most

onion cultivars in the USA are three-way hybrids, produced using an Fi male-sterile female. Two-way hybrids

are desirable because ofgreater uniformity, as well as less time and fewer resources required for production.

However, the development oftwo-way hybrids in onion is difficult due to poor seed yields on the inbred female

parents. We used a standard diallel to determine combining ability for seed yield among seven inbred lines and

parent-offspring regressions to estimate heritabilities for seed yield in three open-pollinated populations.

Across three environments, seed yields showed significant (p<0.05) mean differences among inbreds per se and

general combining abilities (GCA). SCA was significant in two of the environments. Correlations between

mean seed yield per bulb and scape height were significant. Inbred lines with short scapes tended to yield less

seed; those with taller scapes tended to produce more seed. Parent-offspring (PO) regressions revealed no

significant relationship between the seed yield ofparental plants and their S| progenies, suggesting that there is

little to no additive genetic variance for seed yield in these populations. These results indicate that the relative

seed yield of individual bulbs after self pollination cannot be used to predict the seed yield ofprogeny families.

However, the seed yield of inbred lines of onion may reflect the potential seed yield ofhybrid male-sterile lines.

114 The Efficiency ofDNA Markers to Identify Cytoplasms and Nuclear Genotypes for the

Development of CMS-Maintainer Lines

Ali Fuat G kHe and Michael J. Havey, USDA-ARS and Dep. ofHorticulture, 1575 Linden Dr., University

ofWisconsin, Madison, WI 53706. Tel. 608-262-1830. Fax. 608- 262-4743. Emails:

afgokcegstudents.wisc.edu and mjhavey@facstafrwisc.edu.

The production of hybrid-onion (Allium cepa L.) seed is economically feasible using cytoplasmic-

genic male-sterility (CMS) systems. The most widely used source ofCMS in onion is conditioned by the

interaction ofsterile (S) cytoplasm and the homozygous recessive (msms) genotype at a single nuclear

male-fertility restoration locus (Ms). Maintainer lines are used to seed propagate male-sterile lines and

possess non-nal (N) male-fertile cytoplasm and the homozygous recessive (msms) genotype at the Ms

locus. Conventionally, cytoplasmic determinations ofsingle onion plant can take from 4 to 8 years and are

complicated by segregation of the nuclear Ms locus. We previously developed a PCR marker that

distinguishes N and S cytoplasms. We now have identified nuclear DNA markers flanking the Ms locus.

We determined the genotypes at these flanking molecular markers for commercial inbred families and for

SI families produced by self-pollinating randomly selected bulbs from three open-pollinated (OP)

populations. The SO bulbs used to generate the SI families were testcrossed to male-sterile plants to score

genotypes at the Ms locus. We are working to convert molecular markers flanking the Ms locus to

nonradioactive PCR-based detection systems.

Effects Of Potassium On Short Day Onion.

Hugo Ramirez and William Peat.

Horticulture Department, Wye College, University ofLondon-UK.

An experiment was conducted on the effect of potassium on the growth as well as on nitrogen and

potassium content of onion. A short day onion Granex 33 was grown in pots in a glasshouse cubicle at Wye

college. Five levels ofK were applied: 0.5,2,3,4 and 6 mM. Increasing potassium promoted onion growth

in terms of the bulb and neck diameter, number of green leaves, leaf area and fresh and dry weight of

leaves and bulbs. There was no effect on root growth and total dry matter. Tissue analysis demonstrated

that there was nitrogen accumulation when low K was applied(0.5mM). Potassium concentration in all
plant parts increased with increasing K supplies.
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118 Agroclimatology ofonion crops in Venezuela
Jorge Lopez, Venezuela

The requirements ofonion growth in terms ofmeteorological factors were studied in the semiarid
region ofQuibor in the north west part ofVenezuela. The definition ofonion growth, taking into account the
nature ofnational production and the environmental conditions, includes basically the bulbing stage for
different varieties adapted to the "short days" conditions ofthis country located in the Intertropical zone.
The characterisation ofphotoperiod and temperature as main meteorological factors in onion bulb development,
show the fairly constant values ofthese variables during the year and their low probabilities in the
differentiation ofrates ofbulbing and yield on the basis ofdifferent times ofsowing. Also the monthly small
variability ofother variables such as relative humidity, solar radiation and sunshine hours was showed through
simple statistical methods. In spite of this situation, the precipitation with erratic temporal distribution and low
concentrated values, as well as the important high rate ofevaporation during the year show a constant deficit in
the local water regime. Finally, taking into consideration the potentiality ofthis environment in terms ofwater
consumption was analysed the water requirements ofplants using the crop reference evapotranspiration (Eto),
through the Penman -Monteith approach and the Pan evaporation methodology. To measure the integral
process ofevapotranspiration in onion crop in different proposed stages, the two step method (FAO, 1992) was
applied with specific Kc values for every stage and only with the Eto from Penman- Monteith formula. In the
case of Eto (Penman-Monteith), the values ofEto were lower than the values from Pan evaporation method. It
might be associated with sub-estimation of onion evapotranspiration using the mentioned methodology.
As a result, the fairly constant behaviour ofthe majority ofmeteorological variables and the features of the
water regime in Quibor, allows to select two seasons (Mar-Jun and (Sept-Nov) for onion growing, in which the
integral action ofclimate on water requirements, rate ofbulbing, harvesting, storage, plant damage and
diseases should be related to highest yield in the year.

119 Curing Sweet Onions

Bryan W. Maw, P.O. Box 748, Tifton, GA, 31793

Curing sweet onions is considered to be an essential step in preparing those onions for storage, as
a means ofenhancing shelf life. Curing provides a dry outer skin for mechanical protection, a dry neck,

roots and skin for a barrier against disease infection and it provides some cosmetic appeal. Conditions of
curing have been developed over the years for onions grown in Georgia, USA.

120 Physiology and Quality of Fresh-peeled GarUc Cloves Stored in Air and CA.

Ramirez-Moreno E.', M.I. Cantwell2 and E. Mercado-Silval'Universidad Autonoma de Queretaro, Fac.
Quimica, Departo. Investigation y Posgrado en Alimentos. CP. 76010. Queretaro, Mexico. Tel/Fax 52-42-
156867, email: rme@sunserver.uaa.mx 2 Mann Laboratory, Dept Vegetable Crops, University of
California, Davis, CA 95616. Davis, CA 95616. Tel: 530-752-7305; fax: 530-752-4554, email:
micantwell@ucdavis.edu

Peeled garlic is a popular minimally processed product, but may present sprouting, rooting and
discoloration defects. Peeled garlic stored at different temperatures and controlled atmospheres (air or 1%
02 plus 0,10 or 20% CO2) at 5 and 10°C for 21 days were evaluated for color (L*a*b* values), firmmess
(penetration, 2 mm probe), visual quality and decay (subjective scales), and enzyme activities.
Polyphenoloxidase (PPO) and peroxidase (POD) were analyzed colorimetrically. Respiration ofmanually
peeled garlic cloves averaged 18 and 30 uL CO2/g-h at 5 and 10°C and was 50% higher than that of

unpeeled cloves. Respiration rates ofmechanically peeled garlic were 5-10% and 20-30% higher at 5CC

and 10°C, respectively, than rates ofmanually peeled cloves. Areas damaged during peeling discolored as
shown by lower L* and increased chroma values. At 0 and 5°C excellent quality was maintained during 21
and 16 days storage; acceptable quality was maintained for 12 and 8 days at 10 and 15°C, respectively. No
important differences in texture were observed. Decay was not observed at 0 and 5°C and was slight at 10
and 15°C. At 5 and 10°C, atmospheres with 10%CO2 resulted in the best visual quality with the least
discoloration and decay. PPO and POD activities were affected by storage temperature but not much
affected by CA.
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121 Developmental Changes in the Onion Life Cycle Associated with Antiplatelet Activity, Pungency,

and Solids

W. H. Briggs and I. L. Goldman. Dept. ofHorticulture, University ofWisconsin- Madison, 1575 Linden Drive,

Madison, WI53706. (608)262-9543 / FAX (608)262-4743, whbriggs@students.wisc.edu

The distribution of organosulfur compounds throughout the onion (Allium cepa) plant body during

reproduction is of ontogenetic and evolutionary interest. Antiplatelet potential of onion tissues other than

bulbs has not been measured extensively. Sixty-one vernalized bulbs of inbred line W441B were planted at

our onion breeding nursery in DeForest, WI. Two replications of 4-5 whole plants were harvested

biweekly throughout the reproductive phase of the onion life cycle from the end of vernalization (0 weeks)

to seed set (18 weeks). Pungency, soluble solids, and effect on in vitro human platelet aggregation of

extracts sampled separately from bulb scale, foliage leaf, scape, and umbel tissues were measured. Bulb

extracts sampled at 0 weeks reduced aggregation to 36.9% of control, while subsequent bulb samples

increased platelet activity. Inhibition of platelet aggregation by onion umbels increased from 99.1% of

control at scape emergence (8 weeks) to 0.8% at full bloom (12 weeks) where it stabilized through seed set.

All foliage leaf and scape samples were proaggregatory. Extracts from the sprouts of seed collected from

umbels were inhibitory (16.3% of control). Platelet aggregation was correlated with pungency (p=0.029),

suggesting that variation in organosulfur compound concentrations may be partly responsible for
differences in platelet inhibition.

122 Maturity Date Affects Pungency of NuMex Sweet Onions.

J. L. Almanza-Sandoval and M.. Wall

Department ofAgronomy and Horticulture, New Mexico State University,

Las Cruces, NM 88003, (505) 646-1914, mawall@nmsu.edu

Three low pungency cultivars, marketed as NuMex Sweet onions, were established from either fall

seeding or spring transplanting to vary maturity date. NuMex BR1, NuMex Starlite and NuMex Dulce

onions were seeded in the field on September 25 and October 9 (early and late seeded treatments). Also,

two transplant sizes (large transplants started on September 25, and small transplants started October 9)

were placed in the field in early February. Plots were harvested when 80% of the foliage was down.

Harvest dates varied from late May to mid-June, depending on culrivar and planting treatment. The latest

maturity was established by using small transplants. Bulbs were cured, weighed, and analyzed for

pungency using the pyruvic acid (PA) technique. Onion pungency differed among cultivars in response to

maturity. Pungency ofNuMex BR1 bulbs did not increase at later maturity dates, whereas the pungency of

NuMex Starlite and NuMex Dulce bulbs increased with later maturity. Transplanted onions had lower bulb
weights than direct seeded onions.

123 Biochemical assessment of flavour of imported onions and onions grown in the UK

HA Collin1, T Crowther, MG Jones, DE O'Connor, B Smith, AB Tomsett
School ofBiological Sciences, Liverpool University, Liverpool. L69 3BX. UK.

Horticulture Research International, Wellesbourne, Warwick. CV35 9EF. UK.

Allium & Brassica Centre Ltd., Wash Rd, Kirton. Boston. Lines. PE20 1QQ.

Tel No 01517943612/3623 Fax 01517943655 e-mail h.a.collin@liverpool.ac.uk

The marketing of onions in the UK is based on pungent cooking onions, which are grown largely
in the UK supplemented from Australia and NZ, so called mild onions which are imported exclusively from

Spain and Chile, and very small volumes of sweet onions of the Vidalia type, imported from the USA. At

the moment the classification of these different types is based on source rather than on the strength of their

flavour. In onions flavour is dependent on the concentration and type of a limited number of flavour
precursors in the bulb. These are degraded by an enzyme alliinase when the tissue is damaged so releasing

the volatiles. The aim of the project was to establish a biochemical method for assessing flavour in

commercial onions and in those used in plant breeding trials so as to have a less arbitrary test. Store onions
have been assessed for flavour using the flavour precursors as a quantitative measure, as well as new

genotypes under trial in the UK environment, and exposed to local soil type, additional soil sulphur and
long term storage. Flavour precursors were measured directly by HPLC and indirectly by the pyruvate test.
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124 Development of Low Pungency Onion Cultivars for New Mexico

M.Wall, J. Corgan, C. Cramer, S. Walker, and J. Mendoza

Department ofAgronomy and Horticulture, New Mexico State University,

Las Cruces, NM 88003, (SOS) 646-1914, mawall@nmsu.edu

New Mexico State University plant breeders are developing low pungency onion cultivars in successive

maturity groups for continuous marketing ofmild onions from late May through mid-August. Breeding objectives

include uniformity ofmaturity, bolting resistance in fall-planted populations, pink root and fusarium basal rot

resistance, bulb size and shape, firmness, scale quality, single centers, and low pungency. Pungency is evaluated in

the laboratory using the pyruvic acid (PA) technique. NMSU has released three short-day, fall-planted, yellow grano

type, low pungency onion cultivars, NuMex Sweetpak, NuMex Starlite, and NuMex Duke. NuMex Sweetpak

matures May 20 to 25, NuMex Starlite matures June 1 to 10, and NuMex Dulce matures June 5 to 15 when fall-

planted in southern New Mexico. The focus at this time is to produce later maturing cultivars that will allow our

growers to capture market windows from late June to mid-August In year 2000, we released NuMex Freedom and

NuMex Arthur. NuMex Freedom is a bolting resistant, fall-planted, intermediate-day, low pungency, yellow onion

that matures June 25 to 30. NuMex Arthur matures July 25 to 31 and is a spring-planted, intermediate-day, low

pungency, yellow sweet Spanish type. NuMex Freedom and NuMex Arthur are the only low pungency cultivars in

their respective maturity ranges.

125 Onion Breeding Research at New Mexico State University

Christopher S. Cramer, Joe N. Corgan, Jose L. Mendoza, and Marisa M. Wall

Department ofAgronomy and Horticulture, Box 30003, MSC 3Q, New Mexico State University, Las Cruces, NM

88003-0003,505.646.2657. 505.646.6041 (Fax), cscramer@nmsu.edu

Since 1977, the Onion Breeding program at New Mexico State University has been developing locally-

adapted cultivars and has been conducting research on bolting, pink root, soluble solids, pungency, cold hardiness,

and interspecific hybridization. Current research involves bolting and planting date, cold hardiness, and heritability

ofbolting, pink root, and Fusarium basal rot resistance, percentage of single centers, and soluble solids content. We

are in the process of developing a seedling screening procedure for Fusarium basal rot. Breeding lines in our

program, as well as short-day accessions from the National Plant Germplasm System, are being screened for

resistance using this procedure. Bolting-resistant and bolting-susceptible short-day cultivars were planted on four

September dates that were one week apart. Bolting and growth rate ofthese cultivars were measured for the

different planting dates. The Farmington Science Center in Farmington, NM is being used as a site for cold

hardiness screening, because it receives colder winter temperatures than Las Cruces, NM. For a fall-planted,

intermediate-day, open-pollinated white population, heritability ofbolting, pink root, and Fusarium basal rot

resistance, and percentage of single centers was determined from half-sib families. In addition, heritability of

soluble solids content was determined from half-sib families of two fall-planted, intermediate-day, open-pollinated,

dehydrator populations.

128 National Research Centre for Onion and Garlic - A Profile1
K.E.Lawande, Anil Khar and Asha Devi

NRCOG, Rajgurunagar-410 505, INDIA Phone: 91-02135-22026,22060 Fax: 91-02135-24056

E Mail: nrcogrpn@mah.nic.in

National Research Centre for Onion and Garlic, established in July 1998and situated at Rajgurunagar

(latitude 18.32^ and longitude 73.51°E), Maharashtra, India is a governmental research organization under ICAR (
Indian Council ofAgricultural Research). The main mandate ofthe centre is to collect, conserve and evaluate onion

and garlic germplasm, develop onion hybrids in short day type for national and international market with resistance

to biotic and abiotic stress, enhance and sustain productivity through agronomic practices, develop package of

practices and to act as a clearing house for research and general information related to onion and garlic. Till date,

our centre has collected 200 accessions of indigenous onion and garlic germplasm, which are being evaluated for

monsoon season (Kharif) and winter season (Rabi) adaptability. Our main concern is to identify lines with uniform

colour, size, shape, good TSS, storability, single centered bulbs with resistance to purple blotch, anthracnose,

stemphylium and thrips. In biotechnology, our major emphasis is on development of haploids through anther/ovule

culture and creation of somaclonal variation in garlic for better varieties with big clove size and earlier maturity.
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129 Overview of Onion Research at Texas Tech University

Ellen B. Peffley

Department ofPlant and Soil Science, Texas Tech University, Lubbock, TX 79409

A summary ofthe past 10 years' efforts ofthe onion genetic program will be presented. The goal

of the onion genetic program at Texas Tech University has been to incorporate into the bulb onion traits of

interest to area Texas growers and to study the inheritance of isozymes. First to be discussed will be our

progress towards onion transformation. Tissue culture ofonions was begun at TTU as a means of

facilitating the introduction oftransgenes by particle bombardment. We have successfully introduced the

marker genes green fluorescent protein (GFP) and GUS into callus and meristem tissue ofA. cepa. Second

to be discussed are the genetics ofseveral isozyme systems that are used to monitor F| hybrids and OP

populations. Third will be our contributions to understanding gene flow between the Allium species cepa

andfistulosum done with detailed cytogenetic investigations of karyotypes and in situ hybridizations.

130 Morphologic data collected from proposed National Plant Germplasm System in situ seed

collection sites of two Allium species native to the Pacific Northwest

Barbara Hellier and Richard Hannan, National Plant Germplasm System, Western Regional Plant

Introduction Station, Pullman, WA.

Morphological data was taken and analyzed for two Allium species native to the Pacific

Northwest to determine if the standard Western Regional Plant Introduction Station Allium characteristic

data could be collected efficiently and economically from wild Allium populations. In situ seed collection is

a proposed option for incorporating wild Allium species native to North America into the National Plant

Germplasm System (NPGS). We were unable to collect some of the standard data due to the ephemeral

nature ofleaves and anther color in the Allium species included in the study. Significant differences in

some characters were found among populations of one ofthe study species A. columbianum, but not the

other A.fibrillum.

Onion Marketing: Indian Scenario

Marimuthu, P' and I. Mohamed Iqbal^ Tamil Nadu Agricultural University
Dept ofAgrl. Extension and Rural Sociology, TNAU, Coimbatore - 641 003, Tamil Nadu, INDIA. Fax 91-

0422-431672, E-mail kcrk@vsnl.com.

India ranks second for onion in respect ofarea (4.05 lakh hectares) and production (43 lakh tons)

and third in exports with a low productivity of 11 t/ha and high post harvest losses of about 40-50 per cent.

When onion prices are high farmers feel elated and bring bumper crop in the following year resulting a

slump in prices which made the government of India to propose minimum support price for onions.

Neither have farmer tried to establish direct marketing links in consuming centers. There is immense

potential for export ofvalue added products such as dehydrated onions, onion powder, paste, pickle, and

oil and fried onions. The important issues include growing onion under moderate saline water situation,

proper management ofnitrogen and farm yard manure and harvesting bulbs at appropriate maturity,

establishing onion growers association, strengthening post-harvest management and improved onion

storage structures, ensuring availability ofsustainable export worthy stock and ¥\ hybrid seeds and

adequate transport, storage and handling facilities, removing bolting and twins in the present day varieties,

meeting internal demand, better competitive price for exports to streamline the production, avoid heavy

price fluctuation, make the prolonged availability and to boost the export of onions from India.

132 Onion Storage Trials In The Tropics: Some Examples.

Lesley Currah (1) and Jane Reeves (2)

(1) Currah Consultancy, 14 Eton Road, Stratford-upon-Avon, CV37 7EJ, United

Kingdom. (2) School of Mathematical and Information Sciences, Coventry University,

Coventry, CV1 5FB, U.K.

Abstract. Examples of data from onion storage trials carried out by researchers in the tropics will

be used to demonstrate methods of analyzing and comparing storage trials results. Loss ofweight over

time of short-day onion varieties under different tropical storage environments will be shown as graphs and

tables, together with weather data recorded in the stores. A link between storage losses by sprouting and

declining night temperatures in some tropical environments will be proposed.
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133 Gibberellic acid used post chromosome doubling, stabilizes the ploidy level of gynogenic
micropropagated plants.

R. Kahane1, X. Sirault2, R. Tavemier2, C. Bellamy1, A. Hardy2
1 COOPD'OR R&D, BV 1540,21034 Dijon Cedex, France, %NESAD, STA, 21, Bd Olivier de Seires 21 800
Quetigny, France. Fax: +33 380693263; E-mail: kahane@epoisses.inra.fr

Haploid plants production by gynogenesis in vitro has often been reported in onion (Allium cepa L.).
Chromosome doubling is however still a limiting step in the wide use ofgynogenic lines. Spontaneous doubling
occurs only occasionally, and chemical doubling affects plant growing and flowering in a persistent effect.
Colchicine treatments could only be shortened in such an extent where doubling efficiency is not decreasing too
much. Anti-colchicine activity ofgibberellic acid has been observed in several cases and was expected to
counteract the anti-mitotic effects after colchicine treatment Haploid plants were micropropagated for 3 weeks,

exposed for 24 hrs to 0.25 g/1 colchicine, before being subcultured on a medium containing 0, Iff* M, 5.10'5 m',
or 5.10" M GA3. The ploidy level was monthly checked by flux cytometric analysis up to 4 months after
doubling, when transferred to greenhouse. The number of cytometric peaks, revealing the ploidy distribution of
the young tested leaves, significantly decreased with GA3 compared to the control. The ratio diploid:other
cytometric peak area was significantly higher for GA3 treatments, and higher with plant age. The effect of
gibberellic acid in genome stabilization is discussed.

134 Effect of field temperature on white garlic (Allium sativum L.) vegetative growth.

Portela, J.A. INTA Experiment Station La Consulta, CC 8 (M5567) La Consulta, Mendoza, Argentina Phone-
+54-2622-470753. Fax: +54-2622-470304. E-mail: elaconsulta@inta.gov.ar

Temperature strongly affects the processes ofgrowth. Nevertheless, there is not a lot of information of
its effects over the vegetative growth ofgarlic, and that information is some times contradictory. The aim of this

work was to characterize the effect of field temperature ofvariable growing seasons on vegetative growth of

monoclonal cultivars of the white garlic type (physiological group HI). Plant height, leaves number and aerial

dry weight were periodically measured in two-year trials. Three cultivars and four one-month sparse planting
dates were evaluated. Daily maximum and minimum temperature were also recorded. There is a strong
influence oftemperature on vegetative growth, with quite similar responses among cultivars and a trend to

lower thermal requirements in one of them. Leaves appearance rate seamed to have lower thermal threshold

than height or dry matter increasing rate. Phyllochrons were between 107.5-175.4 °C-days according to the

cultivar, planting date and year of trial. Variations in the response to temperature were observed, with lower

requirements as the planting date is delayed. Those variations could be explained as an adaptive adjustment of
the garlic plant to the change in the growing-season length due to the delay in planting dates.

135 Effect of planting date on quality of garlic (Allium sativum L.) bulbs.

Portela, J.A.; Burba, J.L.; Lanzavechia, S. & Blanco, E. INTA Experiment Station La Consulta, CC 8
(M5567) La Consulta, Mendoza, Argentina. Phone: +54-2622-470753. Fax: +54-2622-470304. E-mail:
elaconsulta@inta.gov.ar

Quality in garlic intended to the fresh market is determined by the bulb appearance, which in turn

is defined by size, presence of defects (morphological, physical, physiological, pathogenic or

entomological), and color of the covering leaves of bulb and cloves. It is widely known that the delay in

planting dates affects bulb size, reducing yields, but the consequence on other qualitative traits is not well

known. The goal was to evaluate the effect of the delay in planting dates on bulb quality of the main garlic

types cultivated in Argentina; those are the white and the red garlic types (physiological groups III and IV

for the argentine classification). Four planting dates, 30 days sparse, and three monoclonal cultivars

recently released by INTA were proven for each garlic type. The variables measured were average bulb

weight and diameter, percentage of out-of-shape bulbs, and percentage of irregular bulbs. The delay in
planting dates not only affects quality, reducing average bulb weight and diameter, but also increasing the

presence of morphological defects. This later effect is much more drastic in the white garlic type, although

there are differences in the response among cultivars of a same garlic type.
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201 Tailoring the onion crop for the 21* century: processing technology
Jean-Claude Laguerre, Lalitha Abhayawick, Laurence Beaumont, Valerie Tauzin, Jean-Michel Eneriz, Christine

Chamaux, Emmanuelle Grenier, Cathy Chapelain. Institut Sup6rieur Agricole de Beauvais (ISAB), 32 bd du

Port 95094 Cergy-Pontoise, (jclaude.laguerre@isab.fr)

Drying is an operation that eliminates all or part of the water content in a product The technique has

two major assets: preservation ofthe product from enzymatic or microbial degradation and reducing the weight

of the product. Currently onions are dried with hot air. However such a drying process has several

disadvantages: destruction of sensitive molecules (aroma, vitamins), non-enzymatic browning (Maillard

reaction) and modification of the product texture (pore obstruction hinders later rehydration). Moreover

conventional drying is an expensive operation in terms of energy. The aim ofthis study was to develop a new

drying process ofonion based on a combined microwave/hot air technology allowing better product quality and

energy saving. Runaway heating is one of the major problems encountered during the process ofmicrowave

drying ofonions has also been found for other fruits and vegetables. As a result ofrunaway heating, drying of

the product is not uniform. To avoid the appearance of dark spots during the microwave drying it is necessary to

control the microwave power. A relationship between the power level and dry weight ofthe onions when hot

spots are formed was determined. Using this relationship a new strategy for microwave/hot air drying avoiding

runaway heating ofonions was developed. Furthermore, process conditions for microwave/hot air drying were

optimized and an empirical model ofonion quality related to drying conditions was established by the help of

response surface methodology. The comparison of the optimized microwave process with industrial hot air

drying showed the relevance ofmicrowave drying ofthe onion particularly from a microbiological point of

view.

202 Tailoring the onion crop for the 21st century: flavour metabolism
Brian Thomas', Laurence Trueman1, Jacques Auger2, Dimitris Tzanoudakis3, Sjaak van Heusden4 and
Chris Kik4. 'Horticulture Research International, Wellesboume, Warwick, UK CV35 9EF

(brian.thomas@hri.ac.uk). 2Universite F. Rabelais, Tours, France. 'Division of Plant Biology, Dept of
Biology, University ofPatras. 4Plant Research International, Wageningen, The Netherlands.

This task aimed to develop new or improved biochemical methods for analyzing flavour

constituents, and molecular markers for flavour in onions in order to establish a robust basis for breeding

high or low pungency, for different demands of the retail and industrial markets. One objective of this task

was the establishment ofhigh and low flavour genetic material from which to establish segregating

populations for mapping studies. A working collection ofninety onion accessions and ten wild species was

screened for pyruvate, precursors and thiosulfinates. Based on the pungency analysis of the onion breeding

lines, parents for the cross for genetic mapping were selected. A second objective was the development of

novel or improved methods for measuring flavour components in onions. Methods have been refined for

the quantification ofpyruvate and new, specific methods based on HPLC and UV detection have been

developed for identification ofprecursors and primary volatile compounds. Full characterization of flavour-

related compounds required analyses ofpyruvate, lachrymatory factor and its degradation products, which

together give pungency and all ofthe thiosulfinates, which determine the aroma. There is no correlation

between pyruvate content and aroma but the relationship between the two, the "aroma index" is important

for the flavour component ofonion quality. The further objective was to obtain gene marker sequences for

enzymes related to flavour metabolism for expression analysis and mapping. Initial isolation and

sequencing ofalliinase cDNAs revealed six alliinase clones in four subtypes. There was no evidence to

indicate a link between alliinase expression and bulb pungency. However, expression analysis showed that

the alliinase family has members that are constitutively expressed and others that are developmentally and

environmentally regulated.
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203 Tailoring the onion crop for the 21" century: carbohydrate metabolism
Remi Kahane, Joachim Keller2, Laurence Trueman3, Emmanuelle Vialle-Guerin4, Dave Astley3 Ietie
Boukema , Ute Kaestner2, CBeUamy1, Christine Chamaux4, Brian Thomas3 and Chris Kik5 'COOPD'OR
R&D, BV 1540, 21034 Dijon Cedex, France, (kahane@epoisses.inra.fr);2 "institute of Plant Genetics and
Crop Plant Research (IPK), Corrensstrasse 3, D-06466 Gatersleben, Germany, horticulture Research
International (HRI), Warwick CV35 9EF Wellesbourne, United Kingdom; "institut Superieur Agriculture
Beauvais (ISAB), rue de P. Waguet, B.P. 313, 60026 Beauvais, France; 5Plant Research International, P.O.
Box 16,6700 AA Wageningen, The Netherlands.

The carbohydrates in the onion bulb represent the variable part of its dry matter content (DM).
They are linked to chemical and physical properties ofthe bulb, and determine its sweetness, cooking and
processing traits. Also the carbohybrate metabolism relates to physiological characteristics like storability,
dormancy and hardiness. Over 100 long-day accessions have been screened for their DM, non-structural '
carbohydrate composition and related traits (bulb weight, daylength requirements, osmotic pressure, etc). It
has been observed that the fructan content was not linked to a reduced osmotic pressure ofthe onion juice.
A core collection ofsix accessions has been established to compare into detail high and low DM
accessions, over various growing conditions, in field and in vitro. Micropropagated material was used in
bulbing experiments and long-term storage in vitro. We demonstrated that genetic differences in DM and
carbohydrate composition was maintained over the year and climatic conditions, and in vitro bulbs. Protein
extraction and mRNA analyses were performed in the course ofthe bulbing process and bulb storage.
Although a poor specificity ofgenes was related to bulb dormancy or sprouting, some interesting genes
were studied for their involvement in the carbohydrate storage during bulbing, in particular 6G-FFT and
INV.

204 Tailoring the onion crop for the 21s* century: molecular marker development and monosomic
addition lines

Sjaak van Heusden1, Ria Vrielink', Dirk Fischer2, Konrad Bachmann2, Laure Barthes3 Agnes Ricroch3 and
Chris Kik. Plant Research International, Wageningen, the Netherlands (a.w.vanheusden@plant.wag-
ur.nl); Institute of Plant Genetics and Crop Plant Research (IPK), Gatersleben, Germany; fyniversite Paris
Sud, Paris, France.

The main aim ofthis task of the project is to apply new molecular markers and to develop a
genetic linkage map for onions to speed up breeding ofbetter varieties. The AFLP-technology was
introduced in onion and about 30 microsatellite primer sets (STMS) have been developed (AMS01-
AMS30). Linkage analysis will be done on one F2 population (130 plants) based on a cross ofparents (cv
Bessonovski x cv Sweet Onion) with high and low carbohydrate contents and high and low flavour
contents. The average number ofAFLP-polymorphisms was 8 per primer combination and 14 STMS

markers were segregating in the intraspecific mapping population. This mapping population will also be

used to map a number ofcandidate genes with possible functions in carbohydrate and sulphur metabolism.
Another objective was to get a complete set of monosomic addition lines each harboring a different onion
(A. cepa) chromosome in an A. fistulosum background. Ninety-eight putative monosomics were screened
with flow cytometry and molecular markers. The true character of the remaining monosomics was

determined with genomic in situ hybridization (GISH). Monosomic addition lines for chromosomes 3,4,5,
7 and 8 have been identified so far.
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205 Tailoring the onion crop for the 21M century: genetic resources

Dave Astley', Ietje W Boukema2 and Joachim Keller. 'Genetic Resources Unit, Horticulture Research International,
Wellesboume, Warwick CV35 9EF, United Kingdom (dave.astley@hri.ac.uk).2 Centre for Genetic Resources, Plant
Research International, P.O. Box 16, 6700 AA Wageningen, The Netherlands. 3Joachim Keller, Institut fur
Pflanzengenetik und Kulturpflanzenforschung, D-06466 Gatersleben, Germany

The task ofthe genetic resources group in the onion quality project was to evaluate the Allium germplasm

available in order to provide the European co-operating Allium research groups with a gene pool representing the

maximum diversity for flavour and carbohydrate content. A preliminary core collection of 100 accessions including dry

bulb onion and shallot was established. This initial target list ofaccessions was developed through a literature search

including commercial catalogues, and reviewing anecdotal information from a broad spectrum ofonion workers. Mainly

long- and medium-day length adapted material was selected reflecting the interests ofthe project and for the practical

consideration ofbulb production. A few short-day accessions were included where they were expected to provide

additional variability. Co-ordination between the gene banks, commercial partners and a review ofthe European Allium

database identified sources for the 100 accessions required. The core collection was grown in Wageningen and

characterized for pyruvate, carbohydrate and dry matter content by different research groups. A subset ofthe core was

selected for use in specific areas ofthe research program with bulbs being grown in Wageningen in 1997 and repeated in

Wageningen, Dijon and Thessaloniki in 1998 in order to assess the influence ofdifferent growing conditions

(photoperiod and temperature) on the quality characters. The subset included the parents chosen for the crosses

between extremes for the quality characters to study the genetics of these characters Additional clonal material was

grown in 1998 at the three sites to exclude genetic differences within an accession. The Genetic Resources group had

the additional responsibility to maintain accessions under international standard storage conditions for future research,

regenerating those accessions where the seed quantity was insufficient to satisfy the demands ofresearch partners.

206 Tailoring the onion crop for the 21st century: overview

Chris Kik. Plant Research International, P.O. Box 16, 6700 AA Wageningen, The Netherlands (c.kik@plant.wag-

ur.nl)

Diversification in order to meet the current and future market demands ofonions is ofhigh importance.

Therefore opportunities for increasing the quality of onions need to be identified and exploited. The carbohydrate and

the sulphur metabolism determine to a large extent the quality of onions. To meet the demands of the consumer, an

improved control ofthese pathways is needed both for the processing and the fresh market. However our knowledge

concerning these pathways is limited and this limitation severely constraints our ability to influence the quality of

onions. In order to fill this knowledge gap a European Union funded project (FAIR CT95-465) was started in March

1996 which will have a total running time offive years. This multidisciplinary project is carried out by eight

independent partners from five European countries. The project will be carried out in close co-operation with fanning

groups, dehydration industries and plant breeding companies. The project is organized in four subprojects. Subproject

one concerns the evaluation ofthe genepool for variation in carbohydrates and flavours. In subproject two a molecular

markermap ofonions will be constructed, QTLs identified for carbohydrate and sulphur pathway traits and a complete

set ofmonosomic addition lines will be generated. Subproject three analyses the carbohydrate and the sulphur

pathways from a molecular genetical, biochemical and physiological point ofview and in subproject four a new

processing method on the basis ofhot air and microwave technology is investigated.

207 Classification of twelve garlic cultivars (Allium sativum 1.) throughout multivariate analysis methods

Adriana Pardo. Universidad Centroccidental "Lisandro Alvarado", Decanato de Agronomia

Twelve garlic cultivars (Allium sativum L.) collected at diverse horticulture zones producers ofLara State in

Venezuela, were classified by principal components analysis (PCA) and cluster analysis. Data were obtained from an

essay established at Cubiro site, June 1998. The characters utilized for the analysis were: plant height, leave number,

length and width of the leave, clove aerial number, clove per bulb number, diameter and weight of the bulb and yield.

PCA allowed classified the cultivars by phenotypic variability. The two-first PC explained over 80% of total variance.

The cluster analysis classified the cultivar in five groups. The groups II and IV attained the best performance accorded

to the characters studied. The class II conformed by cultivars "Salvaje I'V'Aguas Negras I", "Aguas Negras II" y

"Palenque I" and the class N° IV conformed by the cultivars "Bojo 5". These cultivars presented the highest yield,

diameter and weight of the bulb. For this reason these cultivars have potential agronomic attributes for local farmer
and breeding programs.
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208 Effect of Scape Removal on Bulb Yield and Quality of Garlic Grown in Central Washington
ErikJ. Sorensen , Gary Q. Pelter , Roy W. VanDenburgh , and Richard W. Hannan

Washington State University Cooperative Extension, 1016 N. 4* Avenue, Pasco, WA 99301, phone 509-
34i-J5l l, FAX 509-545-2130, Email esorensen@wsu.edu

?m ?!S?aJS^JST^ Co°PeaAw Extension, P.O. Box 37, Ephrata, WA 98823, phone 509-754-
2011-413, FAX 509-754-0163, Email peltegq@wsu.edu

Washington State University Cooperative Extension, 128 N. 2nd Street, Room 233, Yakima, WA 98901
phone 509-574-1600, FAX 509-574-1601, Email vandenbr@wsu.edu ^^

c«™?^S DePartment ofAgriculture - Agricultural Research Service, Pullman, WA 99164, phone
509-335-3683, FAX 509-335-6654, Email hannan@wsunix.wsu.edu. ^.pnone

Garlic growers in Washington State are interested in finding ways to increase production and
improve quality. Because most consumers prefer large bulbs, methods ofincreasing bulb size are of
particular interest to growers. Scape removal has been theorized as one way to improve bulb yield and size
by channeling plant resources into the underground cloves rather than the bulbils formed on the scape In
the first year ofthis study, two "hardneck" cultivars were grown, 'Dunganski' and 'Montana Roto1 Both
were obtained from the gemiplasm collection maintained by the USDA-ARS at the Western Regional Plant
Introduction Station in Pullman. Replicated plots were planted by hand. Scape removal treatments
consisted ofearly removal, late removal, and a check from which the scapes were not removed Ofthe two
cultivars, 'Dunganski' had the best plant stand and was the higher yielding. This cultivar produced more
bulbs per plot and bulbs that were larger those of 'Montana Rojo'. In both cultivars early and late scape
removal resulted in greater total and average bulb weight than the check. Early removal had the greatest
effect. 'Montana Rojo' bulbs were increased in weight by about 76% when scapes were removed early and
60/o when removed late. 'Dunganski' showed less response, with about an 18% and 8% increase for early
and late removal respectively. Early scape removal also hastened bulb maturity. Based on the results of this
trial, scape removal appears to be a useful method for increasing bulb size and hastening maturity These
benefits, however, must be weighed against the added cost of removing the scapes by hand. On the other
hand, growers may consider scape removal as a source ofadditional income. The scapes are used in
cooking by some ethnic groups and could be promoted for more general use wherever garlic flavor is
desired.

209 Evaluation of indigenous germplasm of garlic (Allium sativum L.)
Anil Khar, A.Asha Devi, P.S.Srinivas. K.E.Lawande.

National Research Centre for Onion and Garlic Rajgurunagar, Distt. Pune - 410 505 Maharashtra INDIA
Ph. 91-02135-22026,22060 Fax. 91-02135-24056 E mail: nrcogrnnffrmah.nic.in

During the rabi (winter) season 1998-99, 208 accessions collected from various sources were
evaluated for yield and yield contributing characters. Average weight per bulb was recorded highest in
accession number 172 (19.2 gm) and maximum number of cloves per bulb were found in accession number
99 ( 27.6). Among various accessions, yield ranged from 0.040 kg. to 1.667 kg/m2. On the basis of yield
accession no. 95, 263, 248, 181,225, 203, 221,219, 260,254 recorded highest yield ranging from 166.7 -
90.8 quintal/hectare. The accession no 225 was found moderately resistant to thrips as well as eriophyid
mites. These accessions are further being evaluated in rabi, 1999-2000, to identify promising lines for
clonal selection.
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210 Black Mould (Aspergillus niger Van Tieghem) 1: Biology on Onion (Allium cepa L.)

El-Nagerabi, S. A. F.», Ahmed, A. H. M. and M. G. S. Dafa'alla

Department ofbotany, Faculty ofscience, University ofkhartoum, Khartoum, 321, 11115, Sudan.

Study on biology ofblack mould (Aspergillus niger V. Tiegh.) on onions was conducted using

local onion cultivars from the Sudan. The results demonstrated that the natural seed contamination of onion

cultivars with A. niger had no to slight effect on seed germination, field emergence and the normal growth

performance ofthe tested varieties. Atrtificial inoculation of onion seeds with spores suspension ofA. niger

(2.8xlo7 spores/ml.) posed some degrees ofreduction in seed germination and distorted seedlings growth.

The effect was attributed to the toxic metabolites secreted by the fungus since no mycelia penetration in the

tissues was observed. The soil-bome A. niger (8.3 x 104 spores/gm.) together with seed-bome inoculum

was not virulent neither to roots nor the bulbs ofthe green onion plants. The air- borne spores ofA. niger

(23% of the total colony count) harboured on the surface ofthe green onion leaves failed to invade the

healthy growing leaves, nonetheless, it parasatize both wilting leaves and wilting bulbs necks suggesting its

weak-wound parasitism. The pathogen was found to prefer the wilting tissues ofthe red cultivar "Saggai"

the white one "El-Hilo". Surface sterilization of onion seeds with garlic water extract (10%, 2 hours) and

hot distilled water (60'C, 7.5 minutes) apparently enhanced the growth perfon-nance of the seedlings ofthe

two selected cultivars.

211 An in vitro screening technique for resistance to Fusarium oxysporum f. sp. cepae in onion

Ela M. Acosta Gonzalez, Elsa L. Camadro & Azucena del C. Ridao

EEA Balcarce, INTA- FCA, UNMdP, C.C. 256, 7620 Balcarce, Bs. As., Argentina, Phone: 54-2266-

439100; Fax: 439101; e-mail: ecamadro@balcarce.inta.gov.ar

Allium cepa L is the horticultural crop that makes the most significant contribution to the regional

economies in Argentina. Basal rot, caused by the soil-borne fungus Fusarium oxysporum f. sp. cepae,.is a

major problemjn all growing areas; however, over 90% ofthem is cultivated with the susceptible cv.

Valcatorce INTA. An in vitro screening technique was adjusted with one pathogenic isolate, and variability

for resistance was evaluated in two origins of the variety. Surface sterilized seeds were sown in test tubes

on Hoagland solution solidified with agar (0.7%). At the first true leaf stage, lml of a conidia suspension

(106,105,104 and 103) was added to each test tube (experimental unit; 20 tubes/treatment).The 103 solution
was chosen for the screening. Visual observations were carried out 10 and 12 days after inoculation using a

1 to 5 scale, according to the percentage of tissue with symptoms. Variability for the reaction was observed

in both origins and statistical differences were detected between them. Thus, this technique could be a

valuable tool to screen large numbers ofplants in small spaces for resistance to Fusarium if a positive

correlation between the in vitro and the in vivo behavior is established.

212 The effect of solarization, metam sodium fumigation, biological treatments and cover crop

biomass incorporation on pink root, Phoma terrestris H.N. Hans, incidence and marketable yields of

sweet onion in Maui, Hawaii.

Cho, J.J., R.S. Shimabuku, H.R. Valenzuela, J. Uchida, and R.F.L. Mau.

Maui County Agricultural Research Center, University ofHawaii at Manoa, 209 Mauna Place, Kula,

Hawaii 96790. ph. 808-878-1213 fax 808-878-6804 email: choi@hawaii.edu

Pink root ofonions is one ofthe limiting factors in sweet onion production on Maui, where onion

monoculture is prevalent An experiment was conducted in the fall 1999 to evaluate the effect of several

disease management strategies on disease incidence and marketable yield. The experiment consisted of a

split-split plot design with 4 replications per treatment. The main treatments were a rotational crop of

cabbage, solarization, and a fallow treatment. The sub-treatments consisted ofa fumigated and non-

fumigated plots ofMetam sodium. The sub-sub-treatments included two green manure crops - sudangrass

'Sordan 79', and rape 'Humus', a commercial liquid inoculant, EMI (Ecoyo, Inc.) and a control. At

harvest, individual bulbs were individually graded and weighed. Disease incidence was determined at

harvest, by visual observations. Results showed significant 2- and 3-way interactions involving the

solarization, fumigation, and cover crop treatments. In general solarization, cabbage rotation, and

incorporation ofsudangrass or rape showed a positive synergistic effect with fumigation resulting in greater

marketable yields and lower disease incidence. Overall, the treatment combination with the lowest disease

incidence was solarization, fumigation, and rape biomass incorporation. The highest yields were obtained

with a combination of solarization, fumigation and biological treatment
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213 The temporal pattern of black mould (Aspergillus niger) development during field storage of
onion bulbs

Andrea Azpilicueta & RolfDelhey

INTA Hilario Ascasubi and Dto. de Agrononria, Universidad Nacional del Sur, 8000 Bahia Blanca,
Argentina. E-mail: rdelhev@criba.edu.ar

The development of incidence and severity ofblack mould ofonion cv. Valcatorce in primitive

field stores in Argentina was followed up. During the two years ofstudies, the dynamics ofthe disease

development followed an essentially identical pattern, although at different levels ofdisease intensity. The

sequence ofevents can be resumed as follows: 1. In the first two weeks after harvest, the initially low

disease intensity further decreased to very low levels, apparently due to the loss of loose outer scales with

mould. This stage coincides with the desiccation ofthe leaves and the beginning of "curing". 2. In the

following ten days, disease intensity increased rapidly, coinciding with the dehydration and coloration of
the outer scales. 3. During the following two months, a slow, but continuous, increase ofdisease intensity

was observed. 4. In the fourth and fifth months ofstorage, disease intensity remained stationary. In other

trials with more prolonged storage periods, a final decrease ofblack mould has been observed.

The results are consistened with the view that infections with A. niger occur mostly before harvest and that

the physiological processes during "curing" are related to the manifestation ofblack mould symptoms, i. e.
sporulation ofthe fungus.

214 The Use Of Germination Stimulants To Control Onion Smut, Urocystis cepulae Frost, In
Ontario.

CHRISTY HOEPTING1, Cynthia Scott-Dupree1, C. Ron Harris1 and Mary Ruth McDonald2. 'Dept of
Environmental Biology, Muck Crops Research Station, HRIO, 2Dept. ofPlant Agriculture, University of
Guelph R.RJ1 Kettleby, ON LOG 1J0 Tel: (905) 775-3783; Fax: (905) 775-4546; Email:

choeptinfrT>uoguelph.ca.

Onion smut is one of the most economically important diseases of onions grown in Ontario and

when uncontrolled can cause stand reductions of up to 90%. With high disease pressure compromising the

efficacy ofregistered pesticides and limited prospects for registration ofnew pesticides, it would be

beneficial to have an alternative method for controlling OS. A study was conducted to evaluate the

efficacy of applying various potential germination stimulants to soil 3-6 months prior to planting onions in

order to reduce the pathogen population. Smut teliospores germinate in response to onion root exudates

and when artificially stimulated to germinate in the absence of onions, they could die. Naturally infested

muck soil was treated both in the field and greenhouse with known synthetic germination stimulants of

Sclerotium cepivorum, diallyl disulphide (DADS) and n-propyl disulphide (DPDS), and various Allium

products including garlic oil, garlic powder, garlic juice, and onion juice. When significant control was

achieved by any germination stimulant or Allium product, it was from approximately 15-35%. Best control

was achieved with DPDS. Perhaps with less disease pressure, better control could be achieved. The use of

germination stimulants for the control ofOS may be developed as part ofan IPM program.

215 Evaluation of a bio-assay to predict fusarium rot in onions.

C.L.M. de Visser & R. van den Broek. Applied Researchfor arablefarming andfieldproduction of

vegetables (PA V), Lelystad, PO Box 430. 8200 AK, The Netherlands

Fusarium rot, caused by Fusarium oxysporumfsp. cepae, is an increasing problem in Dutch onion

growing. No curative control methods are currently available to farmers. Hence, preventive measures have

to be taken in order to avoid fusarium attack. At the moment, tolerant varieties are only available on an

experimental level in Dutch onion growing and thus have only limited value. A prediction on the level of

fusarium attack by soil analysis could be a useful tool in disease prevention. The bio-assay that was used

used as a predictive tool consisted of 8 small 290 ml pots filled with field soil in which 20 onions seeds

were sown that were treated with thiram/carbendazim. It was expected that the relative small pot size

combined with the high number ofseeds would increase host - pathogen interactions. Pots were watered

daily to create a high soil moisture level. The pots were placed in a greenhouse at 25°C (day and night) to

favour Fusarium development Weekly, the number ofwilting and dying plants was counted. Seeds rather

than transplant were used because earlier pot experiments had shown that the fungus Fusarium avenaceum

caused wilting and dying of transplants at a comparable or higher level than did F. oxysporumfsp. cepae.

With sown onions, this fungus appeared to be non pathogenic. The evaluation of the bio-assay was carried

out by sampling the soil on 20 plots in each of five field experiments in 1998 and 1999. The sampled soil
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was analysed in the bio-assay and onions were sown on the plots. On 10 plots per experiment, the

susceptible variety Summit and on the remaining plots the tolerant variety Takmark was sown. The

percentage of diseased plants and bulbs, both shortly alter harvest and after a 3 month storage period, was

determined. The field experiment showed a considerable difference between both varieties in fusarium rot

at harvest and after storage. The collected Meld data were linearly related to the bio-assay results after a

variable number of degree days. The results showed that the relation yielded a higher percentage variance

accounted for with a longer duration ofthe bio-assay and a high variability between years and fields. To

express this high variability, the probability of>10 or >25% fusarium rot was related to the bio-assay

result. With Summit, the probability of>25 % fusarium rot gradually increased from 0.12 to 1.0 with an

increasing bio-assay result from 1 to 100% wilted or dead plants. With Takmark, the calculated probability

of>25% fusarium rot remained below 0.01 irrespective ofthe bio-assay result. The bio-assay could be used

to decide on measures (variety choice or postponement ofonion growing) to prevent fusarium rot, but the

length ofthe bio-assay is not favouring its commercial use.

216 Population Dynamics Of Burkholderia cepacia In Organic Soils Cropped To Onion Throughout

Two Successive Growing Seasons

Mark G. L. and Lorbeer J. W., Department ofPlant Pathology, Cornell University, Ithaca, NY 14853,

USA: Phone-607-255-7878 (7875); FAX-607-255-4471; Email - glmll@comell.edu, jwl5@cornell.edu.

In 1998 Burkholderia cepacia was implicated as the causal agent ofthe bacterial canker disease

originating in the leaf axils of field-grown onion plants in New York. Under environmental conditions

providing extended periods ofwater congestion ofthe infected leaf axil tissue, B. cepacia then invades the

bulb tissues of onion plants resulting in the decay disease known as sour skin. Sour skin has been

responsible in recent years for severe economic losses in the field and postharvest storage. In soil

environments B. cepacia is genetically diverse, however, until recently little has been known about its

behavior and population levels in the soil and if there is a correlation between population levels and disease

incidence in onion. Our studies indicate that levels ofB. cepacia in the soil appear to be significantly

correlated to sour skin incidence in onion bulbs. Specific rotation regimes appear to maintain B. cepacia at

low levels in the soil. Population dynamics ofB. cepacia in organic soils continuously cropped to onion

and in soils for which a rotation program was adopted will be illustrated.

217 Phytosanitary picture of the Hungarian garlic crop at the miUenium

Maria A. Regosl - Attila Szeredi2

Csongrad County Plant Health and Soil Conservation Station 1, Szeredi Ltd.2

In Hungary the garlic crop size might be 1,500 &ndash; 2,200 hectares ( 3,700 &ndash; 4,950

acres ) which is quite small comparing with France or Spain in Europe. The last 30 years nobody took care

of the varieties, production and phytosanitory technology to make them modem and to follow requirements

of the world market Our two varieties are &ldquo;old-fashioned;, sick with small bulbs size and yields

which need extensive conditions. By today a couple companies import virus and nematode free seed that

requires intensive technology. In this case we have to adapt the latest phytosanitary methods looking the

principles ofthe IPM technology. In 1999, at the first step we began phytosanitary examination of winter

and spring garlic in order to know the range ofpests and diseases and to elaborate the control technologies.

Virus infection was determined by DAS-ELISA method, phytopathological studies were done by

laboratory examination, insect pests were identified by the help of microscopical observations. The samples

were taken from 25 garlic growers. On winter garlic fields close to the harvesting time we got the following

average infection ( frequency %): Eriophyes t. &ndash; 15.6 %; Puccinia sp; 25.0 %; Stemphylium sp.;

100.0%.
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218 Preliminary Results of Direct Seeded Vidalia Onions
George Boyhan, Reid Torrance, David Curry, and Randy Hill

University of Georgia, East Georgia Extension Center, PO Box 8112 GSU
Statesboro, GA 30460 (912) 681-5639 (912) 681-0376 FAX gboyhan@uga.edu

Vidalia onions are usually grown from seed in high-density plantings that are then transplanted to
then- final spacing. Direct seeding onions would be a cost saving measure for growers. Three varieties; DPS
1058, Sweet Vidalia, and Sweet Success were direct seeded with a Stanhay Precision Planter model S870
The drive speed pulley was set to D with the belt punched to a single row ofholes with 24 holes to a belt
(approximately 1" between holes). The spring base used was for raw seed. According to manufacturer's
literature this should have resulted in a 6 inch in-row spacing. There were four hoppers set 12 inches apart
planting on a raised bed. Typically growers want to have a minimum in-row spacing of approximately 4.5
to 6 inches after transplanting. Stand counts and in-row spacing data was collected two weeks after seeding
The stand counts for DPS 1058, Sweet Vidalia, and Sweet Success averaged 8,7, and 6, respectively for 18
inches of row. The percent ofplants spaced less than 4 inches apart in-row was 87%, 85%, and 73% for
DPS 1058, Sweet Vidalia, and Sweet Success, respectively. In addition, the plant depth was much
shallower with direct seeded onions compared to transplanted onions, which in the past has been associated
with more cold injury. Clearly more work is needed before direct-seeded onions can be recommended.
Additional work that may improve the results of direct seeding include using coated seed, using a more
precise vacuum planter, and modifying the bed and/or planter for deeper planting.

219 Evaluation of Plantbed Fertility in Vidalia Onions

George Boyhan, Reid Torrance, David Curry, Pam Lewis, Randy Hill, and Mindy Linton
University ofGeorgia, East Georgia Extension Center, PO Box 8112, GSU, Statesboro, GA 30460

Vidalia onions are usually grown from transplants. Onion transplants are produced in high-density
plantings beginning in September and are harvested 8-10 weeks later for transplanting to final spacing. An
evaluation of fertility practices was conducted over two years. In one experiment 5-10-15 fertilizer with 5%
sulfur was applied preplant at 0,200, 600,1000, and 1400 pounds per acre with or without two

sidedressings ofCaNO3 at 4 and 6 weeks. Foliar nitrogen was significantly higher at harvest with CaNO3 in
both years of this experiment, but was unaffected by 5-10-15. Stand count was significantly greater with
CaNO3 in the first year, but was unaffected in the second year. Plant height was significantly greater with
increasing amounts ofpreplant 5-10-15 and with CaNO3 sidedressing. In a visual rating increasing amounts
of5-10-15 and sidedress CaNO3 resulted in increasing levels of acceptability. Post-seeding applications of
high phosphorus fertilizers, 18-46-0 and 10-34-0 were evaluated as to their effect on stand count and plant
height with neither having a significant effect either on new land with low residual phosphorus or
cultivated land with high residual phosphorus. In a study ofthese fertilizers with varieties as the main plot
effect, variety played a significant role in plant height and stand count, but these fertilizers did not.

220 DNA Markers in leek improvement

Brian M. Smith, Timothy C. Crowther, Laurence Trueman & Linda Brown

Horticulture Research International, Wellesbourne, Warwick CV35 9EF, U.K., Tel: +44 (0)1789 470382
Fax: +44 (0)1789 470552 Email: brian.smith @hri.ac.uk

Molecular genetic techniques are being used to study allelic variation within cultivated leek, the
wider Allium ampeloprasum genepool and related wild species, to enable relationships within these taxa to
be classified. This information is also being used as the foundation for developing DNA markers in
breeding leeks, using as a model introgression of leek rust resistance from Allium commutatum.
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221 Use of molecular markers in a shallot (A. cepa var. aggregatum) breeding program

F. Esnault, C. Tromeur, M. Le Nard

INRA - Station d1Amelioration de la Pomme de Terre et des Plantes a Bulbes, Ploudaniel, FRANCE Tel:

33 2 98 83 61 76 Fax: 33 2 98 83 65 59 Florence.Esnault@rennes.inra.fr

In France, the annual commercial production ofJersey shallot bulbs (A. cepa var. aggregatum) is

about 40000 tons, 75% being produced in West of France. The cultivated varieties, which are vegetatively

propagated, are classified according to the shape of the bulbs: long-, intermediate- and round-shaped.

Actually, 12 varieties are registered on the French Official Catalogue. As many genotypes do not flower

(because of an efficient counter-selection process against this trait), the usable genetic variability within the

Jersey shallots is narrow and it becomes difficult to create new varieties. Interspecific crosses with related

species (A. oschaninii, A. roylei) are therefore underway, in order to broaden the genetic base and to

introduce in the Jersey shallot new traits such as high dry matter content or disease resistance. Embryo

rescue is needed to recover plants from these crosses, but some ofthem may have grown from the internal

somatic tissue. Here will be presented the development ofmolecular markers, helpful tool to identify the

true hybrids.

222 Inheritance of EST and PGI in AUiumfistulosum L.

Paul D. Mangum1 and Ellen B. Peffley2

'Midland College and 2Plant and Soil Science, Texas Tech University, Lubbock TX 79409-2122, (806)
743-2637, (806) 742-1989, tpebp(a>ttu.edu and pmangum@midland.cc.tx.us.

Polyacrylamide gel electrophoresis (PAGE) was used to study the inheritance of esterase isozyme

(EST) phenotypes in AUiumfustulosum L. Three A. fistulosum specific esterase loci were identified from

the most anodal zones of activity, EST-1, EST-3, EST-4. Each locus was found to have two alleles. Based

upon preliminary segregation data, it is possible that both EST-3 and EST-4 encode a null allele. Plants

homozygous for the null alleles lacked expression ofthe respective band on the PAGE gel. Starch gel

electrophoresis was used to study the inheritance of the Phosphoglucoisomerase (PGI) phenotypes. Pgi-1 in

A. fistulosum has three alleles, Pgi-13, Pgi-14, and Pgi-ls. Goodness-of-fit of these alleles to Mendelian
ratios was tested in an F2 population with the chi-square statistic. Linkage analysis was also conducted

between the new alleles presented in this report and with previously identified alleles ofADH, 6-PGDH,

andPGM.

223 Chromosome And Cytoplasm Analyses In Somatic Hybrid Between AUium cepa L. and

A. sativum L.

Sakamoto, T. (1), Hisatsune, Y. (2), Yamashita, K. (1), Ishizuka, K. (2), and Tashiro Y. (1)

(1) Faculty ofAgriculture, Saga University, Saga 840-8502, Japan Fax : +62-952-28-8709, Email:

tashirovftflccsaga-u.ac.ip (2) Plant Research Center, PIAS Corporation, Kobe 651-2241, Japan

Fax: +62-78-992-6556

Chromosomes and cytoplasms were analyzed in two strains of somatic hybrids from one fused cell

between Allium cepa L. and A. sativum L. Karyotype analysis of the root tip cells by Feulgen staining

revealed that one strain had 40 chromosomes and the other strain 41 chromosomes. Both the strains had

one small fragment, three large fragment and three intercalary satellite chromosomes.

Genomic in situ hybridization successfully disclosed the chromosome constitutions of the strains. One

strain had 20 chromosomes from A. cepa and 17 chromosomes from A. sativum. and the other strain had 21

chromosomes from A. cepa and 17 chromosomes from A. sativum. Interestingly, both the strains had three

chimera chromosomes that consisted of two regions from A. cepa and A. sativum, indicating the

occurrence of translocation or fusion between the chromosomes from different parental species. The

appearances of these chimera chromosomes and the fragment chromosomes mentioned above suggest

complicated structural changes in the chromosomes ofthe somatic hybrids.

Restriction patterns ofchloroplast and mitochondrial DNAs showed that both the strains had the
cytoplasms from A. cepa.
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224 Multiple fluorescence in situ hybridization in karyotype analysis of
onion, leek and their hybrids

O. Schrader, R. Ahne, H. Budahn, H. Peterka

Federal Centre ofBreeding Research on Cultivated Plants, Institute ofHorticultural Crops, Neuer Weg 22/23
D-06484 Quedlinburg, Gemany

Phone: (+03946) 47295, Fax: (+03946) 47579, E-mail: o.schrader@bafe.de

Multiple fluorescence in situ hybridization (FISH) and genomic in situ hybridization (GISH) were
used in the karyotype analysis of Allium cepa (2n=2x=16; CC), A. ampeloprasum (2n=4x=32; AAAA),
their hybrids and backcrosses with leek. Chromosomes of the hybrid were characterized after simultaneous
multiple FISH of5S and 25S rDNA-gene specific probes, a onion-specific DNA probe of telomeric repeats
and GISH of labeled onion-DNA. The measurements of chromosome length, their arms, the positions of
FISH signals and heterochromatic regions in DAPI bands were done with the computer-aided image
analysis (own software program). FISH signals of both rDNA probes showed species-specific differences
of positions and patterns in the classified chromosome types of number 6 (25S), 7 (5S) and 8 (25S) in
onion, leek and their hybrids. Two ofmaximal five sites of 5S rDNA were polymorph in 7A. Investigations
on vegetatively propagated plants of a 24-chromosomic hybrid showed many chromosomal aberrations
(deletions and translocan'ons) predominantly in one of the two leek genomes. A translocation between
chromosomes of leek (8AS) and onion (2CL) was described in the hybrid. In this hybrid the loss of
chromosome arm 2CS showed a correlation with deficiency in onion-specific bands ofRAPD markers.

227 Bolting control of Japanese bunching onion by a long-day photoperiod and high day temperature

Atsushi Yamasaki1, Kazuo Tanaka2 and Noriko Nakashima3 'National Agriculture Research Center, Tsukuba
305-8666 Japan Phone: +81-298-38-8529 FAX: +81-298-38-8484

E-mail: vamasaskiicdnarc.affrc.eo.ip2 Chugoku National Agricultural Experiment Station, Fukuyama, 721-
8514, Japan3 Kurume Branch, National Research Institute of Vegetables, Ornamental Plants and Tea Kurume
839-8503 Japan

Japanese bunching onion (Allium fistulosum L.) is an important leafy vegetable in East Asia. The

bolting plants of Japanese bunching onion lose their marketability because they develop seedstalks

that are too hard to eat. Developing new methods to prevent the plants from bolting is of practical

interest. In Japanese bunching onion, flower initiation is induced by low temperature and a short-

day photoperiod. This study focused on trying to prevent bolting by providing a long-day

photoperiod and covering the winter crop with a plastic tunnel. Since the maximum temperature in

the plastic tunnel covering exceeded 35 °C, devernalization could be considered to occur due to the

high daytime temperature. The long-day photoperiod and high day temperature treatment alone promoted
leaf growth and prevented bolting to some extent, though not sufficiently. However, the combination of
long-day photoperiod and high day temperature treatment by tunnel covering was effective to prevent

several cultivars ofJapanese bunching onion from bolting.

228 CONTROL OF LEAF DEVELOPMENT AND BULBING IN ONIONS Allium Cepa L. 1.
EFFECT OF PLANT DENSITY

By A. M. Al-MOSHILEH'and C. J. WRIGHT Department ofAgriculture and Horticulture,

Faculty ofAgricultural and Food Sciece, University ofNottingham, Sutton Bonington. LE12 5RD. U.K.

Effect ofplant density on leaf development and bulbing ofonion culn'var 'Targa' was tested when

plants were growing in the field and in pots under plastic tunnel conditions. Altering plant density under
these two techniques resulted in similar effects on leaf and bulb development, being the field grown plants

having greater values for bulb development. There was evidence that competition for water and nutrients is
of little important and the light intensity was the major factor controlling plant growth. There was also little

evidence that changes in spectral quality due to selective light filtering through the onion leaves was

important in promoting bulbing under these conditions. Plant efficiency (e) was changed by changing plant

density which give the same trend in both experiments, but the higher (e) was recorded for field grown
plants.
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229: Growth and Development of the Onion Variety Golden Brown in the Lockyer Valley,

Queensland Australia.

Alan Andrew Duff, Queensland Department ofPrimary Industries, Gatton Research station Locked Bag 7

Mail Service 437 Gatton, Queensland Australia 4343 Telephone: 61 07 54662222

Fax: 61 07 54623223, E-mail: duffa@dpi.qld.gov.au

Queensland is a sub-tropical to tropical onion growing environment. Cultivars grown in

Queensland are termed short-day types. Growing under such conditions has inherent problems. The major

obstacle is the incidence of doubling in early-planted crops. The causes of doubling and other

characteristics of onion growth are being investigated to develop a model for onion production in

Queensland. To this end, a suite ofvarieties is being investigated. The local selection Golden Brown is a

bolt- tolerant variety that has been selected by local growers over a number ofyears. This variety is a

standard in Queensland for the early-planted crop. It is believed that this variety was a selection from

Senshu Yellow. This variety is adapted to a number ofplanting times from late February through to early

May. It is particularly susceptible to doubling when planted in late February to mid March. In trials to date,

doubling can account for 60-80% ofthe crop. Maximum yields (60 t/ha) occur from early- planted crops

with acceptable yields (40 t/ha) obtained from later planted crops. This project is aimed at studying onion

growth in the tropics and developing a simple model that could be used to predict yield under Queensland

conditions.

230 Defect of Onion Dry And Fleshy Scales During Harvest Time and Storage

Zsuzsanna Fustos' Svein 0ivind Solberg2,' University ofHorticulture and Food industry, Postharvest
Department, Budapest, Agricultural University ofNorway, Horticultural Department, As

The outer and hidden defect of onion scales can cause quality problems during harvest time and

storage. Among the defect of onion, the most important are the translucent scales (TS) and the leathery scales

(LS) in Norway and Hungary. Translucent scale is observed as water soaked and firm fleshy scales. Leathery

scales are thick, dark scales between the outer dry and inner fleshy scales. The symptoms appear on a stifling

atmosphere in any temperature. A hypothesis of relationship between harvesting and drying methods and

occurrence ofTS and LS was set up. Field experiments where onions were harvested at various dates (by a

traditional harvesting with field curing method and by cutting and direct harvesting method with artificial

drying) and stimulating mechanical harvesting and handling by various drop and pressure treatments. After

different treatments, the defects ofonions with TS and LS were determined during 8 months storage.

The experiments showed that harvesting and drying methods clearly affected the occurrence ofonion with

both TS and LS. Late harvesting expressed as more than 80% leaf fall over at die data of lifting the onions

from the soil, gave higher number of onions with TS and LS than earlier harvesting. The higher drying

temperature (30°C) resulted in 17% TS, while drying at 20°C 8% of the bulbs with TS. A long period of

field curing gave higher occurrence of LS. Handling of the onion sampled at harvesting, stimulated by

dropping and pressing caused TS symptoms. LS was not affected by mechanical treatments. The treatments

resulting in the highest number TS after long-term storage also give the highest internal CO2and lowest O:

concentrations. The acoustic stiffness as a non-destructive measurement of firmness was found to be

suitable to select the hidden defected onion bulbs.

231 Effect of Variety and Harvest Date on Controlled Atmosphere Storage of Vidalia Onions

Albert Purvis, William Hurst, George Boyhan, and Reid Torrance

University ofGeorgia, Coastal Plain Experiment Station, Tifton, GA 31793-0748

(912) 386-3900, purvis@tifton.cpes.peachnet.edu

Fifteen varieties were harvested on three different dates; 4/27/99, 5/4/99, and 5/11/99 and

evaluated for yield both before and after controlled-atmosphere (CA) storage. Post-curing yield ranged

from 760 to 411 bags per acre for the varieties tested. Based on harvest date, post-cure yields were 445,

608, and 718 bags per acre for 4/27/99,5/4/99, and 5/11/99, respectively. After 5 months ofstorage variety

yield rankings did not differ substantially, however, marketable yield ranged from 51-75% ofpre-storage

yield. The highest yields among post CA onions were those harvested on 4/27/99 and the lowest yields

among those harvested 5/4/99. The primary reason for lower yield on the later harvested onions was an

increase in botrytis neck rot.
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232 Evaluation of indigenous collection of tropical onion (AUium cepa L.) germplasm.
Anil Khar, A.Asha Devi, K.E.Lawande

National Research Centre for Onion and Garlic, Rajgurunagar, Distt. Pune - 410 505, Maharashtra INDIA
Ph. 91-02135-22026,22060, Fax 91-02135-24056, E - mail: nrcogrDn@mah.nic.iTi

Onion is one ofthe most important vegetable crops in India regarding its production and export
value. Although India ranks second to China in production yet the productivity is low as compared to other
minor onion producing nations. Conservation and evaluation ofonion germplasm assumes significance to
ameliorate the present scenario. A total of 131 lines of onion germplasm collected from different parts of
Maharashtra (India) were evaluated during rabi (winter) season, 1998-99 for yield, TSS and other yield
contributing characters. Accession number 52 recorded highest yield per square meter (5.167 Kg.) and

average weight per bulb ( 86 gm.). On the basis ofTSS, accession number 146 recorded highest TSS (16 33
°B). Accession number 29, 35, 35-1 (R), 35-2 (W), 52, 58, 69,72,91, 103, 105 and 113 recorded highest
(100) percentage ofmarketable bulbs. The promising lines selected on the basis of these characters will be
further multiplied, evaluated and used for future breeding programs.

233 Performance Studies on Exotic Cultivars of Onion in Maharashtra
Lawande K.E; Anil Khar and A. Asha Devi

National Research Centre for Onion and Garlic, Rajgurunagar, Pune 410505 - INDIA.

Ph. 91- 02135 22026,22060, Fax: 91 - 02135 24056, E - mail: nrcogrpn@mah.nic.in

Maharashtra state, situated at 18.32°N latitude and 73.51°E longitude leads in onion production in

India, contributing about 25 per cent annually. Western Maharashtra grows dark red and light red varieties
/ land races ahnost year round. Inherent low productivity of all genotypes, highly heterogeneous population
and susceptibility to major fungal diseases makes onion production less remunerative. Exotic lines with

adaptability under short day length and winter may add to varietal wealth. 65 lines collected from NRI, UK;
Israel and USA were evaluated during two dates of late monsoon (21.9.98 & 18.11.98) and winter season
(13.1.99). Mercedes, H -1268, Rouge de Tana, RM 7936, Rio Honda, H - 650, H - 893 were more
promising from yield point ofview (3.170 to 6.540 kg/m2). Higher bulb weight was observed in H - 650,
RM 7936, Mercedes (183 to 142 gm). During winter season, the performance ofH - 1367, Yellow Granex,
H -1338, H - 60 and Grano Fl was better. The yield range was from 2.98 to 4.24 kg./m2. Average bulb
weight ranged from 49 to 58 g. In general, the performance of all exotic lines was better during late
monsoon than winter season.

234 Effects of plant growth regulators on organogenesis and micropropagation in garlic
Lee, Joung-Kwan. Danyang Garlic Experiment Station, 659-1 Osangchon, Danyang, Chungbuk, 395 -84 1,
Korea Rep. E-mail: Jounv-70Ct:iarahoo.co.kr

Lim, Hak-Tae Division ofApplied Plant Sciences, Kangwon National Univ., Chunchon, 200 -701 E-mail:
Limhakta@cc.kangwon.ac.kr

Garlic is one of the most important vegetable crops in Korea. The cultivated area was about
42,416ha, and its productivity was 11.4ton/ha in 1999. This experiment was carried out to elucidate the

effects ofplant growth regulators on the differentiation ofmultiple shoot tips and organogenesis based on

culturing garlic apical meristems and callus, leading to the final purpose in producing superior garlic seed
bulblets. And the other purpose of this experiment was to examine the potential production methods of
efficient seed bulblets from multiple shoot tips by adding different levels of sucrose and plant growth
retardant. Garlic cultivars, TJanyang' and "Namdo1, were used to induce the direct shoot tips from apical

meristem. It was observed that numbers of induced shoot tips per plant were 10.3 for Danyang garlic' and

13.4 for "Namdo garlic', respectively when cultured on the MS basal medium added with 0.3mi/I IAA and

2.0mUl 2iP. The callus induced from the medium supplemented with kinetin showed vigorous root growth,
but the callus induced from the medium treated with 2iP showed lower growth rate of shoots and roots.
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