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The Asian Vegetabls Research and Development Center (AVRDC) is the
international center with a mandate for the research and development of
vegetable crops in the numid and subhumid tropics. Established in 1971, its
activities include: germplasm collection, storage, and enhancement; varietal
improvement; production techr.oiogy irnproverient; environmentel and nutri-
tional studies; technology transfer; training for national program personnel; and
scientific publisning.

AVRDC's rese arch and support staff consists of some 360 persons from
a dozen countries. The Center’s budget. which totaled US$6.47 miilion in 1987,
is provided by the governinents of the Republic of China, the United States
of America, Japan. the Kingdom of Thailand, the Republic of IKorea. the rederal
Repubtic of Germany, the Republic of the Philippines and the French Republic.
Spacial project funds are provided by a variety of international donors including
the: Asian Development Bank, the Swiss Development Corporation, the Interna-
tional Deveiopment Research Centre of Canada, the Agency for International
Developr.ent, the Sasakawa Peacce Foundation and tne international Board for
Plant Genetic Resources.

AVRDC is governed by an international board which represents the various
donor nations as well as experts from collaborating organizations.

about the cover. Trai vegetable market photographed by Chen Ming-che
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About this Report

This report provides an overview of AVRDC research m 1987, Readers who
would like more detatled mformation are asked to utihze the attached request
card for detailed reports of particular interest. Complimentary reprints of up
to five sections of the report can be requested by sending the attached postcard
to AVRDC's Office of Information Services. If more than five sections are
required, picase include US$1.00 for each additional section. Checks, drawn
on a bank in the USA. should be made out to AVRDC. The reprints are grouped
according to crop and disciphine and correspond to the summanes found on
the following pages.

Suggested citation:

Asian Vegetable Research and Development Center. 1988.
Progress Report Summaries 1987. Shanhua. Tainan.

AVRDC pubhlication 88-302
ISSN 0258-3079

AVRDC, P.O. Box 205, Taipei
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Foreword

Every few years, flag words emerge, representing ideas which may
be new in concept. or merely oid ideas with new names. The flag words,
at the height of their popularity, are often called buzz words, because
they resemble the sound of activity made by man’s noble ally. the bee.

A few of the 'buzz words’ in modern agriculture which are being
overworked at the moment are constraints, networking, and sustainbility.
Alf are very good words. all have uscetul meanmgs. The word of caution
is that a new name does not always indicate a e vadea or new activity

The word constramt has been part of agricultural research effort
for more than two hundred years The varnious meamngs of the word
include: to confine: to chech, to hald back: and to restrnict. A thiet caught
and held with shackles around his arms and legs may not be able to
spell the word but he 15 definitely experiencimg a constrant,

Many of the early fertiizer studies helped to break the honds of
low yields. Plant breeders have helped to cut the cords restncting
production assoctated with diseases, high temperature and photoperiod.
We are now enternng an era i which biotechnology may take us 1o new
levels ot achievement that we may not have thought possible.

The AVRDC 15 committed to reducing constramts, and has been
since its dedication in 1973, As a center for germplasim, mtormation
and training, all efforts arce related to activities of assistance for that
purpose. The problem s matching resources waith demand. It s very
much ke the mosquito entering a dormitory of slecpmg soldiers, 'Hknow
what | want to do. but where shouid | start™

Vegetable production i the tropics has many levels of constramts,
The small farmer may be confined by too much ram. too httle money
or poor roads to the market. The extension worker may he metfective
due to the lack of a vehicle, poor resource materials or inadequate train-
ing. The vegelable rescarcher may operate at reduced efficiency be-
cause of limited access to research literature, msufficient funds or lack
of trained manpower. At the policy level, government officials may
unintentionally restrict the development of a vigorous vegetable ndustry
by poor pricing pohcies, poor support for research and extension, of
failure to help develop better roads and market tacilities,






-AARD

-ABA
-ACB
-ACC
-ACCT
-a.i.

-AID

-AMV
-ARTT

-ASET

-AVRDC -

-AYT
-AzMV

-BARI

-BC
-BCMV

-BICMV
-BORIF
-BW

-BYMV
-85S

-CAAS

-CARD!

-CATIE

-CENARGEN -

-CIAT

Abbreviations

- Agency for Agricultural
Research and Develop-
ment (Indonesia)

- abscisic acid

Asiatic cornborer

- 1-aminocyclopropane-1-
carboxylic acid

- Agency for Cultural and
Technical Cooperation
(France)

- active ingredient

- Agency for International
Development (U3A)

- alfatfa mosaic virus

- advanced soybean rust

talerance trial

AVRDC Soybean Evalua-

tion Trials

Asian Vegetable Research

and Development Center

(IARC)

-advanced viela t:.ais

- Adzukibean mosaic virus

‘

- Bangladesh Agricultural
Rescearch Institute

- backcross

- bean common mosaic
virus

- hblackeye cowpea mosaic
virus

- Bogor Research Institute
for Food Crops findonesia)

- bacterial wilt

- bean vellow mosaic virus

- bacterial spot

- Chinese Academy of Agri-
cultural Sciences
Caribbean Agricultural Re-
search and Development
Institute
Tropicat Agricultural Re-
scarch and Training Cen-
ter
Centro Nacional de Re-
cursos Genéticos (Brazil)
- Centro Internacional de
Agricultura Tropical
(CGIAR)

and Acronyms

-CLS
-CMS
-CMV
-CSIRO

-CV
-CVMV
-CTA

-DAIS

-DAS
-DAT
-dia,
-DBM

-EC

-EMBRAPA-

-ELISA

FAO

FMV
-GRSU
GYT
HES
Hi
HS
HT

-IAA
-tARC

-lARI

-HTA

-CIRAD - Centre de coopération in- -IMN

Vi

ternationale en recherche

agronomique pour le deé-
veloppement (France)

- Cercospora leaf spot
cytoplasmic male sterility

- cucumber mosaic virus

- Commonweath Scientific
and Industrial Research
Organization (Australia)

- coefficient of variance

- chili veinal mottle virus

- Technical Center “or Agri-
culturat and Rural Coop-
eration (EC)

- District Agriculturat m-
provement Station
(Taiwan)
days after sowing

- days after transplanting
diameter
diamondback moth

- European Community
Empresa Brasileira de
Pesquisa Agropecuaria
(Brazi)

enzyme-linked immunosor-
bent assay

- Food and Agricuiture Or-
ganization of the United
Nations

- feathery mottie virus

- Genetic Resources and
Seed Unit tAVRDC)
- general vield trial

- Horticultural Experimental
Station (Rep. of Korea)

- heat injury

- heat sensitive

- heat tolerant

- indoteacetic acid

- international agricultural
rescarch center

- Indian Agricultural Re-
search Institute

- International Institute for
Tropical Agriculture
(CGIAR)

- International Mungbean
Nursery (AVRDC)



-INRA -

-IPM

-IRR!

-ISNAR

AYT

-JICA

-LEHRI

-MARD

-MLO

-NBPGR -

-01S

0P
OYT

PC

-PeMV
-pm -

- intermeaiate yield trial

- Japan International Coop-

- Mataysian Agricultural Re-

- open-pollinated
- observationat vield trial

- pepper mottle virus

Institut nacional de la re- -

cherche agronomique

(France) -
integrated pest manage- -
-PVMV
-PVY
PYT

ment
International Rice Re-
search Institute (CGIAR)

- internationgal Service for

National Agricultural Re-
search (CGIAR)

oration Agency

POP

PStv
PVC

-RCBD

-RYT

-SPLV
-SpPuUB

-SSPV I

tembang Horticulture
Research Institute
(Indoncsia)

search and Development
Institute

- mycoplasma-tike organism -

-SPVB
-SPYDV

1
-TA
TBRV

TEV

AR

National Burcau of Plant
Genetic Resourcis (India)

SV
-ToMV

-TOP

Office of Information Ser-
vices (AVRDC)

-TRSV
-TSWV

-usba

- principal component

(analysis)

powdery mildew

-WAT

- Phitippines Qutreach

Program (AVRDC)

- peanut stripe virus

- polyvinyl chloride

- pepper veina! mottie virus
- potato viius Y

- prelimirary yield trial

- randomized complete

block design

- regional yield trial

- sweet potato Iatent virus
- sweet potato virus B

- sweet potato virus |l

- sweetpotato vine borer

- sweet potato yellow dwart

VIS

- metric ton
- technology adaptativ..

tobaco ringspot virus
tohacco etch virus

- tomato teaf curl virus
- tobacco mosaic virus

- tomato mosaic virus

- Thatland Qutreach Pro-

gram (AVRDC)

- tomato ringspot virus
- tomato spotted wilt virus

- United States Department

of Agriculture

- weeks after transplanting

vii
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Crop !mprovement Program

CHINESE CABBAGE




Chinese Cabbage

INTERNATIONAL COOPERATION

Germplasm Distribution

A iotal of 1,085 packets of seed was distributed to 93
cooperators in 39 countiies.

Crop Relsases

China - The Vegetable Research Institute, Jiangsu Academy
of Agriculture officially released AVRDC Hybrids 58 and 62
as ‘Summer Pearl’ and ‘Summer Abundance’, respectively,
and provided farmers with the recommended cultural-prac-
tices in the Jiang Su Agriculture Science Journal.

Internationai Trials

indonesia - The Indonesia-AVRDC Bilatera! Program conducted
initial trials at its Lembang Horticultural Research Institute
which identified several AVRDC hybrids for future low!and and
highland trials.

Japan - AVRDC Hybrids 82-46 and 83-20 and OP variety 77
M(3)-27 produced larger heads and proved more promising
for midsumrner sowing than local varieties in trials at the Fu-
kuoka Prefecture Horticultural Research Center.

Liheria - AVRDC OP 77M(2/3)-46 was the highest yielder in
a trial conducted by Lowland-N.C.R.D.P. Soft rot and/or downy
mildew were serious in Hybrid 59, 77 M(3)-27 and 77 M(3)-35.

Malaysia - AVRDC Chinese cabbage 82-156, 82-157, 77
M(3)-27 and 77 M(2/3)-46 obtained yields from 33.3 to 36.5
t/ha in trials by MARDI at its Jalan Kebun Station.

Nepal - AVRDC Hybrid 62 received the highest rating for its
early maturity, compact head, bolting tolerance and highest
yield per unit time and area in trials conducted by HMG/FAO
Vegetable Production Project.

Nigeria - In a trial conducted by [ITA, AVRDC Hybrid 58 showed
heat tolerance with no internal rot and the highest yield.

Philippines - AVRDC-POP, in cooperation with the East-West
Seed Co., conducted a feasibility study on production of
Hybrid 62 in the Baguio highland area.

Turkey - AVRDC Hybrid 83-20 showed a perfect harvest ratg,
early maturity and high yield in two summer trials by the Dept.
of Horticulture, Cumhuriyet University.




Crop Improvement Progrum

Combining Ability Trial

Inbred lines previously developed from the Hakuran backcross
program were crossed with old heat-tolerant inbreds and the resulting
combinations were tested in a summer trial. The eight best entries were
selected for their carly maturity, perfect heading rate, high harvest rate
and promising preference traits to be further evaluated in the following
year.

Advanced Yield Trials

Nine -y hybrid comuinations selected from the 1986 combining
ability trials were further evaluated in six advanced yield trials over the
summer season. Two combinations, 86181 and 86187, were com-
parable in maturity and stability, and were slightly superior in yield to
the standard check. Hybrid 62.

Cytosterility Backcross Program

To develop a simpler ard more stable alternative to the self-
incompatibility system in F; hybrid seed production, two different
sources of cytoplasmic male sterility (CMS), radish and Brassica juncea
had been backcrossed to tropical Chinese cabbage. Radish-originated
CMS lines in the BCs-BC¢ generation were evaluated for their combin-
ing ability during the summer season. They performed much poorer than
the corresponding male-fertile lines as both parents and F; hybrids.
Backcrosses in BC4-BCs of B. juncea origin showed less undesirable
traits than in the previous generation. Twenty-four elite plants were
selected from this group of CMS backcross materials to be used in
further backcrosses.

The backcross lines (left and right rcws) appear similar to the recipient
line (middle row) after five backcrosses using mustard ex male-sterile
source. The potential of this source uf male sterility is still under study.
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Crop Improvement Frogram

Diamondback moth damage on cabbage.

were reledsed duning, the season. The parasitisin ranged from 207 to
80" and the: LEM population was reduced from over 10 larvae per plant
to 0.3 pur olant. Secondary pests were kept under checlk by sex
pheromonc and aecasionat wpravs of Bacillus thunngiensis, Spodoptera
litura sull coiosed Some damage.

DBM Parasitism

Certam biolugical studies were conducted with two larval parasites
of DBM., Dicclegmea cucerophaga and Apanteles plutellas, to understand
the nature of parasittism in order to enable us to exploit them for the
contol of dinmondbackh moth (DBM). Diadegra prefers  lower
temperatures (157 257 C) than Apanteles (207350 The second and
third instar larvae are preferred over the first and rourth instar for
oviposition by [hadedmea with no parasitism at all ot he fourt; instar
diamondback moth larvac. Apanteles parasitized all stars of 1its hosts.
Secona instar larvae were shehitly preferred over other imstars. Both
parasites were able to parasitize cqually the larvae of insecticide-
resistant and sasceptible strams of DBM. Among the msecticides, all
formulations of Bacillus thuringiensis, and insect growth regulator,
CME-134. and a selective aphud pirmiphos were not toxic to either
parasite. A synthetic pyrathrowd, deltamethnn, was tighly toxic.

Effect of Neem Extract on DBM

Neem (Azadirachta indica) sced and chinaberry (Melia azedarach)
seed and bark extracts sprayed on cabbage leaves caused considerable
mortality in diamond%: ck moth larvae. These treatments also adversely
affected emergence of diamondback moth adults from treated pupae.
Both plant mater:ais showed a similar effect to the commerciatly used
insect growth regulators.

6



Chinese Cabbage Entumology

Testing of Bacillus thuringiensis Formulations

Certain newly developed insect growth regulators and formulations
of Bacillus thuringiensis were tested for control of DBM and imported
cabbageworm (Pieris rapae) iri two field tests. Insect growti regulators
BAS 166801 at6Cgai., PH470-23at 75 ga.i., WLl115110atho ga.i.,
IKI7899 at 50 ¢ a.1. and CME134 at 37.5 g a.i./ha gave good control
of both pests. Among Bacillus thuringiensis formulations, Thuricide gave
superior controi of both pests and greater yield compared o four other
formulations.



Crop improvement Program

MUNGBEAN




Mungbean

INTERNATIONAL COOPERATION

Germplasm Distribution

A total of 4,371 seed packets was distributed to 97 cooperators
in 41 countries.

Crop Releases

Australia - ‘Satin’, which had AVRDC's V 2013 as a parent, was
registered by CSIRO Division of Tropical Crops and Pasture because
of its high yield, resistance to lodging and to CLS.

Somalia - The Legumes and Oil Crops Section of the Bonka Research
Station released ‘Filsan’ (AVRDC cuitivar VC 1168B) because of its
early maturity and nonshattering quality.

Thailand - The Chai Nat Field Crops Research Center released ‘Chai
Nat 60’ (AVRDC cultivar VC 1178) for its early and uniform maturity,
high yield and suitability for rice-based cropping systems.

International Trials

IMN

In the 14th International Mungbean Nursery (IMN) trials, it was
found that location contributed to 76% of the total variation. Eight
lines, V 3426, VC 2750A, VC 2754A, VC 2768A, VC 2802A, VC
3004A, VC 3012B and VC 3061A, were considered moderately
stable. Three accessions (V 2010, V 2984 and V 3726) and two
AVRDC lines (VC 1628A and VC 3012A) were highly sensitive to
environmental changes and, therefore, iess stable cultivars.

Bahamas - The Department of Agriculture reported that AVRDC
breeaing lines, VC 1628A, VC 2768A and VC 2768B produced high
yields (> 1.5 t/ha) during the fall season.

Cameroon - The Comité Diocesdin de Dévelopment reported that
three AVRDC breeding lines, VC 1628A, VC 2755A and VC 2764A,
produced high yields of about 1.5 t/ha in acidic soils.

China - The Institute of Crop Germplasm Resources, CAAS reported
that the area under mungbean production increased by 60,000 ha
to 530,000 ha in 1987. AVRDC mungbean lir.es such as VC 1973A,
VC 2778A and V 1381 were well received.

Laos - Of the more than 100 AVRDC lines evaluated at the Haddokkeo
Research Station, three lines, VC 1168B, VC 2750A and VC 1560D,
have been selected because of their high-yielding and resistance
to PM characteristics.

Vietnam - The Faculty of Agriculture, University of Cantho, reported
that 60% of the area under mungbean cultivation in the Mekong
Delta is occupied by three AVRDC varieties ‘DX91’ (VC 1560D),
‘DX102A' (VC 2768A) and ‘DX113' (VC 2763A) which are
recommended in Alluvial soils.




Crop Improvement Program

BREEDING

Hybridization Program

To combine high yield, early and uniform maturity and disease
resistance, sirgle plants were selected from the segregating population
derived from the 1986 factorial design hybridization and were inter-
crossed to further generate recombimations and breaking of linkage
blocks. In the fall scason, the single plants selected from the first
Segregaling generations were advanced by selfimg, and crossed with
four elite mungbean ines, VC 3890A, VC 2 755A, VO 2768A and V 3726
to introduce more favorable alleles m the gene pool. The pertormance
of each population will be evaluated i the advanced goeneration for
desirable traits.

Genotype x Environmental Interactions

Because vield tnals conducted over years and seasons require
considerable expenditure of rescurces, estimation ot asenotype x
environmental components will be useful to obtain information on the
optimum number and allccation of replicates, seasons and year. Data
from two years (1984 and 1986) and three seasons (sprimig,. summer
and fall) invoiving 10 elite munghean lines were used 0 this analysis
to estimate genotype x onvironmental components. Based on the
results, it was conctuded that yield triais conducted over three years,
three seasons and three rephcates would be the most cost effective
and realistic for the evaluuon of munghean yield trials at AVRDC.

CLS Resistance

The high-yielding, early and synchronously maturmg mungbaan
lines V 3726, VC 1628A and VC 1973A are susceptible or moderately
susceptible to CLS. The level of CLS resistance in 13 newly developed,
early maturing mungbean lines was evaluated under fungicide-protected
and nonprotected conditions along with both resistant and susceptible
checks. New lines with high levels of synchronous mazurity, targe seed
and high yield with moderate levels of resistance to CLS such as VC
3737A,VYC 3890A and VC 4050A were identified. Four other lines, VG
2991A, VC 3664A, VC 3853A and VC 3766-3B-2-B were very high
yielding and shawed high levels of CLS resistance. However, maturity
was only moderately sviichronous.

New AVRDC Elite Breeding Lines

A multivariate technique known as principal component (PC)
analysis was used as a means of assessing the progress towards achiev-
ing the multiple breeding targets in the mungbean breeding program.
A hypothetical ideal mungbean cultivar with desirable characteristics
was included in the PC analysis along with the new elite lines and check
cultivars. The first two principal components accounted for 53% of the
information on the desirable traits. The position of the new breeding
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Crop Improvement Program

PE:-PER




Pepper Breeding

BREEDING

Pepper Improvement Program

Based on informauon from the literature, a yquestionnaire survey
and AVRDC's awn observations, problem areas which deserve high
priority in the pepper varietal improvement program are resistance to:
(1) viruses (TMV, CMV, PVY and CVMV), Phytophthora rot and bacterial
leaf spot for both hot and sweet peppers: (2) bacterial wilt (sweet
pepper); and (3) anthracnose (hot pepper). Sunscald tolerance (sweet
pepper) and increased pungency (hot peppen also require attention,
Early maturity is essential to make the erop maore easily adaptable to
various tarming systems. More basic studies are needed on fruit de-
velopment under heat- and virus-stress conditons and on root reaction
to excessive soil moisture. Green-coiored bell-vipe sweet peppers of
about 100 g frint weight have been fodnd to be the most widely accept-
able, while hot peppers showed o great diversity 1 consumers’ pref-
erence,

For the tropicahization of swect pepper, parallel backeross programs
for each of one or two traits, toliowed by a pyranitdizabion process in
one genotype are proposed. i hot pepper, wentifics:tion and distribution
of the row and enhancea breadimg materials to help national programs
tackle area-specific problems will be the major actvity of AVRDC. The
desired breeding nature of inproved genotypaes and desrable type of
cooperation with national programs, as well as subject areas which need
urgent attention from other disciplines, are discussed.

Germplasm Evaluation Trials

To find useful penetic materials for the pepper improvement
program, a total of 318 entries were evaluated through two observa-
tional, two prehminary and ane advanced germplasm cvaluatior, trials.
Promising genstypes were sought {for early maturity, yield, fruit charac-
ters and disease resistance. Eighty-eight different crosses were made
among the selected entries for various objectives.

ENTOMOLOGY

Literature Survey of insect Pests

A detailed survey of the literature on insect and mite pests of pepper
was conducted to determine the focus for AVRDC research. A total of
293 insect and mite species infest pepper plants in the field and some
attack pepper fruit in storage. Foliage harbors the largest number of
species (111) followed by fruits (71), stems (38). flewers (31) and roots
(8). Fourteen species damage pepper fruits in storage and four species
attack young seedlings. Some species such as aphids, thrips and mites
attack more than one plant part. Myzus persicae (Sulzer), an aphid
species which is an important virus vector, is the most widespread insect

15
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Shock reactions of CMV on pepper.

Monitoring for Viruses

Ten successive planangs of tive Capsicam cantivars, selected for
brecdimg miatenals, were montored at 25- 1o 35-dav intervals for the
presence of vinuses 1in AVRDC fields. Four viruses, CVMV, CMV, PVY and
TMV were found. Viruses ware first detecled about 29 days after
tremsplanting, CMY and CVMV generally appeared first, followed by PVY.
MV nciaence was generally low and occurred at iater times (55-60
DAT)

Virus Isolation and Straintyping

A survey tor pepper viruses was conducted m Taiwan and Thailand.
Atotal of 1,037 lcat samples waere coliected and tested by ELISA for
presence of 1 viruses (CMVPVY, PeMV, PVMV, CVMV, TEV, TMV, PVY,
TSWV, AMVY. TEBRV and TRSVY. On'y tour vuuses, CVMV, CMV, PVY and
TNV (in order of tmiportance) were detected. Pure isolates of each virus
have heen recovered. Prelinnnary stramtyping mdicated that PVY-0 is
the most prevaient stram of PVY in Tamwan,

PHYSIOLO&Y

Water Uptake, Growth and Fruit-set of Peppers

Preliminary studies on hot and sweet peppers under greenhouse
conditionz reveal that both peppers consumed more than 770 liters
of waler thicughout a 120-day growing penod, and carried certain levels
of heal tolerance m terras of fruit-setting. A larger proportion of dry
mattler was diverted to the stems of hot peppers. which had high dry
matter production and high nitrogen content in the leaf and stem.

17



Crop Improvement Program -

SOYBEAN




Soybean

INTERNATIONAL COOPERATION

Germplasm Distribution

A total of 19 packets of AVRDC Soybean Evaluation Trials
(ASEY), 407 elite breeding lines, 58 pedigrees/populations
and 108 germplasm accessions was sent to cooperators in
33 countries.

Crop Releases

Indonesia - Upon the recommendation of BORIF, the Ministry
of Agriculture released 'Tidar' (AVRDC’'s G 2120-M). ‘Tidar’
was from 8% to 182% higher yielding than the existing varie-
ties and, because of its earlier maturity, it will fit into rice-
based cropping systems.

Taiwan, China - The Kaohsiung DAIS released AVRDC vege-
table soybean cultivar AGS 292 as ‘Kachsiung No. 1’ because
of its high yield, resistance to downy mildew and suitability
for mechanical harvesting.

International Trials

ASET - Thirteen ASET results weve received from scientists
from 12 countries. The resuits revealed that AGS 124, AGS
129, AGS 217, AGS 299 and AGS 162 outyielded the local
checks in one or more countries.

Mali - After a number of trials the Soybean Association of Mali
would like to purchase 7,000 kg of seeds of either AGS 200
or AGS 215,

Sri Lanka - the Canadian organization, Plenty, reported that
AGS 186, AGS 188, AGS 190 and AGS 191 vegetable soy-
beans performed very well, were readily accepted by the
ccnsumers and had iess beany flavor.

Vietnam - \mong the entries received from AVRDC, G 2261
has been reported to be performing well.

19



Crop Improvement Program

BREEDING

Hybridization

To develop productive good quality vegetable soybeans modified
backcrossing was used. Specific crosses were made to combine narrow
leaflet, high yield and resistance to soybean rust, downy mildew, stink
bug and defoliators. Crosses were also made to erhanca the seed size
and seed quality of improved AVRDC selections. Selzcticns will be made
for the desirable combmation of traits frem the inbrea generations of
the crosses. Hybridization was alse utilized to undetstand the inheritance
of a few specific characrers.

Evaluation of introductions

New soybean introductions may have useful genes for the breeding
program. Therefore, new germplasm and impraved varieties are intro-
duced and evaluated. Of the 175 new accessions from five countries,
there was cufficient seed available for 110 introductions which were
evaluated in three differant trials. None of the entries were superior in
yield compared to the AYRDC checks. Seven entries were selected for
their superior seed ¢ uality and soybean rust resistance/tolerance which
need to be confirmed in further trials.

Yield Trials

Selected pedigrees are evaluated at various stages for their
superior yield potential combined with disease resistance, seed quality,
maturity duration and other desirable agronomic characteristics.
Genotypes such as GC 82341-7-2, CG 81038-18-3, GC 81075-36, Pl
379618, GC 81075-16, GC 8108C-13 and 269 had either similar or
higher yield potential in the spring and/or summer seasons and a better
level of bacterial pustule and downy mildew resistance than AGS 129
(check). Although season-specific and muitiple-season adapted geno-
types were selected from the yield trials, since the genotype x environ-
ment interaction is predominant, it is desirable to have multilocational
yield trials to identifv wide adaptability.

Soybean Rust Tolerance

Soybean rust is an important vield-limiting constraint for soybean
production in the tropics and subtropics in Asia. Significant genotype
x fungicide interaction was observed in the yield trials. Genotypes AGS
302, SRE-D-14A and GC 00138-29 had higher yield potential with lower
rust tolerance level. SRE-C-56A and SRE-D-14B had a high level of rust
tolerance but they had relatively low yield potential. Crosses between
the former and the latter groups are proposed to combine high yield
and a high level of rust tolerance. The correlation between percent rust
infection and yield was highly significant. In the two yield trials 52 %
and 69% of the yield loss is attributed to reduction in 100-seed weight.
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Soybean Breeding

The importance of evaluating and incorporating good seed quatity along
with high yield potential and rust resistance is emphasized.

Bacterial Pustule Resistance

During the rainy season, bacterial pustule <an cause yield reduction
in soybean. A higher level of bacterial puctuie resistance reported in
AGS 129 and G 8190 relative to the know resistant cv. CNS needs
to be better understood. Results showed that bacterial pustule disease,
initiated at the R4 to RS growth stage, can cause moi¢ than 60% yield
reduction in susceptible cv. Shit» Shih compared to 12°% in AGS 129,
1% in G 8190 and no yield loss in CNS. Such results suggested that
the resistance in CNS is as good as or better than AGS 129 and G 8190.
The inheritance studies indicated that resistance to bactenal pustule
is probably governed by a recessive gene as reported earlier. However,
the major dominant gene governing the susceptibility to bacterial
pustule is modified by other susceptible genes. Selectad resistant Fo
pedigrees will be progeny-tested in the F3 to confirm their resistance.
From 2.7% to 3.0% of the Fus were selected as being resistant to
bacterial pustule and containing other desirable agronomic characters.

Breeding Vegetable Soybeans

Soybean as a veg.wie has excellent potential in enriching the diet
of people in the developing tropical and subtropical countries. From
crosses made in 1983, G 83011-35 and GC 83008-16 yielded 12.8
and 11.7 t/ha marketable pods against 8.5 t/ha for the check Ryokkoh
in the spring season. In the summer, in spite of a typhoon, AGS 292
and GC £3006-7 were able to give 13.1 and 10.3 t/ha compared to
8.1 t/ha for the check Tzurunoku. In order to increase the percentage
of two- and three-seeded pods the narrow leaflet gene, Inin, is being
introduced into the vegetable soybeans through backcrossing.

AVRDC vegetable soybean released as Kaohsiung No. 1 in Taiwan.
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ENTOMOLOGY

Tolerance to Beanflies

Tolerance of soybean germplasm to a beanfly species, Melana-
gromyza sojae (Zehntner) damage was studicd in three tests. Soybean
accession G 8586 showed consistently less vield loss due to beantly
infestation for three consecutive years. Pl 171444, P) 229358, and G
794 also showed tolerance to heantly damage.

Beanfly Resistance

Four plant mtroductions, Pl 171444, P1 171451, PI 227687 and
P1229358, were tested at the cotyledon stage for beanfly, Ophiomyia
phaseoli, resistance in a greenhouse. The number of pupae per plant
was significantly less in PI 227687 than in the susceptible check and
the three other Pl accessions. Plant mortality was signiticantly less in
PI171444 and PI 227687, PI 227687 appears to be resstant and Pl
171444 tolerant to O. phascol.

Mass-rearing of Beanflies

A simple and inexpensive procedure that utilizes freshiy emerged
soybean cotyledons, was developed for mass-rearing of beanfly. Ophio-
myia phaseoli. Beanfly adults lay eggs in the soyhean cotyledor's and
the larvae feed and pupate in that plant part. Larvae and pupae can
be taken out and used for studies at any stage of deveiopment or the
pupae can be maintained unti! adult emergence. The insect raised ir
this manner retains its ability to infest soybean. Up to 2.000 flies per
day have been raised by this method with the input of one laborer.

Mass rearing of Ophiomyia phaseoli: (A) beanfly in feeding tunnels;
(B) larvae; and (C) pupae in soybean cotyledons.
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Soybean Entomology
Biology of Ophiomyia centrosematis

The biology of an agromyzid pest, Ophiomyia centrosematis (De
Meijere), was studied under laboratory conditions utilizing soybean as
a host plant. The insect laid eggs just underncath the epidermis in the
hypocotyl of young seedlings. Oviposition started on the third day and
lasted until the 18th day after adult emergence. Most of the eggs were
taid between 1100 and 1700 hours. On tne average a single temale
laid 63.25 + 13.68 eggs in her litetime. Larvae which fed on cortex
tissue had threc instars during 10.88 + 1.89 days of the larval period
at 28°C. Despite numerous eggs being laid. a maximum of only iwo
pupae were found per plant. Adults emerged between 1100 and 1300
hours at room temperatures from 18 to 207C and betweern 0700 and
0900 hours from 28 to 32°C. Most of the matings took place between
0500 and 0800 hours. The longevity of male adults was 15.36 » 536
days while that of the female was 12,45 + 4.06 days. Within the range
of 20° to 35°C, the higher the temperature the shorter were the
developmental stapes. Under laberatory conditions, Q. centrosematis
infested 15 common legume crops. O soybean, mungbean, snap bean,
adzuki bean, cowpea, pigeonpea, horse gram and alfalfa the msect
completed all growth stages successtully. On blach gram. rce bean and
faba bean the larvac nuned into the stem but fanled te become papae
and on mothk bean, chickpea. lentil and cluster bean the msect oviposited
but eggs failed to hatch. Oviposition 1 soybean ncreascd withhincreas:
ing plant age betwcen three and seven days after germination. It de-
clined thereafter.

Sex Pheromone Activity in Beanfiy

Laboratory expeniments were conducted to delermine wherther
classical sex pheromone activity exists in the beanfly, Ophicamyia pha-
seoli. Mating activity occurred mainly between 24 and 48 h after adult
emergence. Repeated sex pheromone bioassay utilizing Y tube and one-
to two-day-old virgin females and unmated males indicated that the
classical sex pheromone activity common in insects belonging to Lepr-
doptera does not exist in either fernales or males of O. phaseoli.

Insecticide Screening for Beanfly

Among nine organcphosphorus, synthetic pyrethroid, and insect
growth regulators tested, cyromazine, an insect growth regulator, gave
control of beanflies (Melanagromyza sojae) comparable to the standard
organophosphorus chemical. omethoate.

Biology of Stink Bug

The biology of the stink bug (Riptortus clavatus Thunberg) was
studied in the laboratory utifizing potted soybean plants. The egg stage
jasted from 4.15 days at 35°C to 12.64 days at 20°C with egg mortality
increasing from 5% at 20°C to 19% at 35°C. Very high nymphal
mortality was observed at 20°C. There are five nymphal instars with
the total nymphal period lasting from 13.9 days at 35°C to 22.8 days
at 25°C. There was a highly significant positive correlation between
the progression of nymphai instars and the lengths of the hody and
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Virus Survey in Indonesia

In a survey of soybean, mungbean and peanut in East Java, the
following viruses werce found: AzMV. BCMV, BICMV. BYMV PStV. CMV
and an unknown noty virus. Peanut mottic virts, cowpea mosaic virds
S, cowpea mosaic virus Y, cowpca mottle virus, peanut stunt virus,
southern bean mosaic virus, blackgram mottle virus, and alfalfa mosaic
virus were not detected. Bean vellow mesaic virus accounted for 854,
of the soybear samples with various types of yellowing symptoms. This
virus is considered responsible for the yellow mosaic epidenics on
soybean, reported previously in this area.
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Sweet Potato

INTERNATIONAL COOPERATION

Safe Germplasm Exchange

To minimize the risk of possibly distributing virus-infected
vegetatively propagated sweet potato germplasm, AVRDC
developed a virus elimination scheme which utilizes thermo-
therapy and meristem tip culture followed by indexing for
absence of viruses by serology and two cycles of graft-
intexing on susceptibie indicator ptants. The following 22
improved sweet potto varieties are now available:

- 157 (Tainung 57) -CN 1216-10 - CN 1448-49

- 1981 (Tainung 6€) - CN 1219-1 - CN 1448-59

- 1423 (Tainan 17) - CN 12329 - CN 1489-43

- CN 1028-15 - CN 1280-3 - CN 1489-89

- CN 1038-16 - CN 1345-8 - CN 1510-25

- CN 1058-10 -CN 1367-2 -CN 1517-139

-CN 1108-13 -CN 1421-56 - CN 1525-11
-CN 1421-68

International Triais

China - Eleven AVRDC sweet potato lines were included in yield
wials conducted by cooperative research institutions. These
institutions were the Chinese Sweet Potato Research Labora-
tory in Xuzhou; the Sweet Potato Laboratory of the Jiangsu
Academy of Agricultural Science in Nanjing; the Crop Re-
search Institute of the Sichuan Academy of Agricultural
Science in Chengdu; and the Upland Crop Research Institute
of the Guangrlong Academy of Agricultural Science in Guang-
zhou.

AVRDC sweet potato CN 1108-13 performed well in these
preliminary yield trials. In Xuzhou the cione outyielded the
best check variety, Xushu 18 (the newly released, award-
winning Chinese national sweet potate variety), in total leaves,
root yield and chip procuction. CN 1108-13 was selected to
be further tested for adaption to broader growing areas in
China.
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BREEDING

Hybridization Program

Three open crosses and a series of hand crosses were conducted.
The main objectives of the crosses were to: (1) obtain higher dry matter
yield for staple/feed type; (2) raise dry matter content of orange-fleshed
type; (3) obtain higher level of scab resistance; and (4) backcross sweet
potatoes te interspecific hybrids

Seediing Screening and OYTs

A total of 65,435 seeds were sown in the 1987 seedling screening
trials from which 2,196 clones were entered into cbservational yield
trials (OYTs). In the OYT's selection was made mainly hased on flesh
color, dry chip weight and root performance.

Preliminary and Advanced Yield Trials

In order to select clones which adapt well to bumid tropical
conditions, preliminary yield trials (PYTs) and advanced yield triais (AYTs)
were conducted in two different seasons (spring and summer) in the
hot-wet season in Taiwan Out of 21 entries in the AYT, three breeding
lines with high dry matter vield (CN 1510-25, CN 1489-89 and CN
1688-116) showed relatively good tolerance to the hot-wet conditions.

Utilization of Interspecific Hybrids in Breeding

In order to utilize wild relatives in breeding, 4 x hybrids (obtained
from the crosses between sweet potato cultivars and 4 x Ipomoea

Promising BC hybrid.



Sweet Potato Breeding

trifida) were evaluated in 1986 and some of them showed weevll
resistance or high dry matter content. Backerossings were conducted
and the BC, progenies were evaluated in OYT trials to monitor whether
the desirable traits of the 5x hybrids could e transtered into the
backeross progenics and to recover the yielding ability. There are clear
differences by crossimg directions between sweel potatoes andthe 5 x
hybrids for capsule set, seed germmation and root performance:. Weevil
resistance will be evaluated m 1985,

Preliminary Germplasm Evaltuation for Less Sweetness

Sweetlness of sweetl potatoes depends on the concentrations of
poth nonreduciny and reducing suger. The development of nonsweet
sweet potatoes 15 one of the possihilitics W promote the utilization of
this crop as a staple or a supplemental staple. A total of 70 germplasim
was analyzed for nonreducmg sugar content and the activity ol beta
amylase which converts starch into reducing sugar during cooking,
Thirteen clones showed low beta-amylase activity and also low sugar
content and were dentified as prormsing breeding materials,

ENTOMOLOGY

Sweetpotato Weevil Resistance

Three sots of trials were conducted to screen sweet potato germ-
piasm for resistance o sweetpolato weevil, Cylas formicarius formi-
carius. Certam accessions showed significantly fess infestation than the
standard susceptible checks. Sice wide variationin weevil mfestation
of any particular sweet potato accession from season to season and
location to location 15 common, thi feast damaged accessions will be
screened next year to confirm thaer resistance:.

Interspecific Cross Progeny Screening

Forty-nine progemes of a cross between Ipomoca hatatas and |
trifida, that were least damaged in the 1985-86 seasorn, were screened
for resistance Lo sweetpotato weevil. There was wide variation among
the replicates of ¢ach entry and among the entries which missed selec-
tion of the least damaged clones hased on statistical test. Nonetheless
13 entries were iree of weevil infestation and five entries had less than
1 weevil/kg roots. These entries will be screened nextyear to confirm
the stahility of resistance.

Root Characters and Weevil Infestation

in a three-year (1984-86) study of corrclation between easily quanti-
fiable sweet potato root characters and sweetpotato weevil (Cylas
formicarius) infestation, no significant and consistent correlation was
obhserved between root characters such as dry matter, sugar. beta
carotene, and protein content and weevii infestation.
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male weevils were captured in sex pheromone traps in 62 fields. The
numb ar of weevils per kg of roots at harvest ranged from O to 98 with
amean of 14.5. The percentage of weevil-damaged roots ranged from
0to 589% with a mean of 11.6%. In the majority of the cases, the root
damage was less than 10% and in mine fieids there was no weevil
infestaticn. 1t every farmer in a community ngorously follows the [PM
measures, this method has the potential to eradicate the weevil over
a pertod of time

Resistance to Vine Borer

Progeny of crosses between sweetpotato vine borer (SPVB),
Omphisa anastornosalis (Guenes), resistant accessions and agronomic
cultivi s were screened tor SPVE resistance cn Penghu Island, Taiwan.
The average damage among 122 breeding materials was 33.2% plants
damaged. The damage was 34.4% {or a susceptible chieck and 7.1%
for thhee resistant checks. Iy some progeny, despite heavy SPVB
damage, the root vield was tigh, This raises the possibility of developing
SPVB-tolerant sweet potato cultivars. Eipght entries wich less than 20%
damaged plants were selected for further improvement,

Vine Borer Resistance Characterization

Studies were conducted on plant morphelogy, oviposition prefer-
ence and larval feeding of SPVE in oider to understand the mechanism
of SPYR resistance in thive sweet potate accessions: | 55, 1 92 and
I 789 No cicar-cut difierence was tound i plant morphology and
oviposition hut feeding ot larvac nintact plants indicated that certain
active principles m stems reduce larvai feeding and cause stgnificantly
greater larval mortality 1 resistant, than in suscepubic, sweet potato
accessions. This finding will be confirmed v 1988,

Vine Borer Sex Pheromone Actlivity

Laboratory and field studies were conducted to characterize s»X
pheromone activity in SPVB. In female moths there was a distinct calling
hehavior which imitates at the beginning ot the evaning dark period;
mating starts 6.5 hours after the initiation of darkness. Peak matings
occurred between 7 and 7.5 hours after the onset of darkness. Most
adults emerged from pupae one hour after initiation of darkness and
few mated later during the same night but most mated the following
night. Three- to four-day-old virgin ferales attracted a greater number
of rnales than the younger or older ones. Virgin females of six Jays and
older failed {o attract males. These data will be utitized for ic clating the
SPVB sex pheromone in future studies.

PATHOLDGY

Sweet Potato Scab

Sweet potato scab is very serious in the wet, humid tropics.
Resistance screening was compared at two locations, Hualien where
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scab is endemic, and Tainan where scab is normally not endemic. The
feasibility of a seedling screening method and the comparison of scab
evaluation methodologies were also investigated. A scab epidemic could
be induced by artificial inocwation and overhead irrigation at Tainan
(AVRDC) during the summer ramy season. It was found that cultivars
rated highly resistant to scab at Hualien were rated similarly under
Tainan conditions. A seedling screening test is not feasible at this time.
For greenhouse screening tests, the selected scab rating system
evaluates the percentage of discased stems and petioles. Under field
conditions, the preferred rating system s a 0-5 scale. where a value
of lindicates a level of disease similar to or less than the highly-resistant
standard check cultivar, V2-30. and a value of 4 indicates a level ot
disease simiar to the highly suscepuble standard check cultivar, TN

New 31,

Virus Elimination and Indexing

Virus elimination and virus indexing has been accomplished for the
first set of AVROC pronusing brecdimg lines. Twenty-one months were
required to complete the procedure from sprouting to distribution,

Another 134 lines (comprismg AVRDC breeding hnes Set I, part of the
Thailand germplasim collection and some AVRDC accessionsyare ready

for graftindexing. These ines have not been heat-treated. Several other
batches comprising 47 lines from China, Puerto Rico. Papua New
Guinea, Peru and Nigeria have been heat-treated and meristemed and
are now ready for/or are undergoing virus-indexing using serological
tests and grafting to susceptible indicator plants. All antiscra (FMV,
SPYDV, SPLV and SPV I used for virus indexmg have been produced

at AVRDC.
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Sweet Potato Pathology

Meristem-derived Sweet Potatoes

Stem cuttings of meristem derived and nonmeristem derived plants
were grown in a nonreplicated field trial to obtain an indication of the
vigor of the meristem-derived plants and of possibte mutation of
morphological characters. The meristem-derived plants did not differ
in overall morphology from nonmeristem-derived plants. Yields were
generally comparable.

Medium for Meristem Culture

A new standard medium (medium L) has been proposed by IBPGR
for sweet potato tissue culture. On medium L, 41% of the meristems
developed into viable plantlets, compared to 53% for medium K, the
AVRDC standard medium. However, when explants are first placed on
medium L and then transferred to medium K, approximately 61% of
the meristems produced viabhle plantlets. The combinatinn of these two
media has now become standard use at AVRDC.

Medium for Rapid Propagation

In order to produce the large number of aseptically propagated
plants of AVRDC elite breeding lines required for distribution, a rapid
in vitro propagation medium was sought. Three different cytokinin-
containing liguid media were tested on excised - *-m pieces, each
contained one axillary bud. One of the media tested - —ased the axillary
bud from apical dominance and promoted the development of numerous
buds, which developed into viable shoots and later plantlets.

Heat Treatment and Meristem Excision Against SPYDV

Meristem tip culture and thermotherapy have been widely used to
eliminate viruses from infected tissues of a number of different crops.
The effectiveness of both virus eliimination methods was studied in
SPYDV-infected sweet potato tissue. It was found that meristems were
free of the virus, whereas some of the stem sections immediately below
the meristems still cantained the virus. A heat treatment of 37°C for
one or two months was apparently sufficient to elimmate virus in the
tip of the stems up to 2.5 cm below the meristem.

Elimination of MLO

Only limited information is available on the elimination of mycoplas-
ma-like organisms (MLOs), which cause sweet potato witches’ broom,
by meristem tip culture, thermotherapy or antibiotic treatment. In
stuclies using severely infected witches’ broom plant materials, it was
shown that MLCs were eliminated by meristem tip culture but not by
culture of 1 cm stem tips excised immediately below the meristem.
However a one-month treatment of sten cuttings with heat (37°C) and
a three-day treatment with tetracycline prior to excision of stem tips,
resulted in a high percentage of healthy plantlets.
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PHYSIOLOGY

Photosynthesis and Respiration of Leaf Cuttings

Net photosynthetic rates and gas conductance in the leaves of self
and reciprocally grafted leaf cuttings were measured. High-yielding CN
1028-15 scions had the highest net photosynthetic rate, but this was
reduced by the low-yielding stock, CN 1367-2. High-yielding stock
increased ieaf gas conductance of low-yielding scions, and thus
increased photosynthetic potential. Results clearly indicated that the
developing storage root had a regulatory effect on photosynthesis in
the leaf. Furthermore, grafted ieaf cuttings with the low-yielding stock
had high specific leaf weights. Specific leaf weight may be used as an
indication of source potential and sink strength.

Anatemical Observations of Leaf Cuttings

Anatomical observations were carried out on self and reciprocally
grafted leaf cuttings of CN 1028-15 and CN 1367-2. A large amount
of starch granules were deposited in leaf blades and petioles when CN
1367-2 {weak sink strength) was used as the stock. The developing
storage roots of CN 1028-15 had greater anomalous cambium number
and more large parenchyma cells which, as indications of strong sink
strength, could accommodate more assimilates from the leaf.

Potassium Content of Leaf Cuttings

Potassium contents were determined in different parts of self and
reciprocally grafted leaf cuttings of CN 1028-15 and CN 1367-2. High
K contents in nonstorage organs of grafted leaf cuttings with the high-
yielding CN 1028-15 stock may be related to the ready translocation
of assimilates to the developing storage roots: and in storage roots be
related to starch formation.

Cytokinins and Auxins during Storage Root Development

Fibrous and storage roots of self and reciprocally grafted leaf
cuttings of CN 1028-15 and CN 1367-2 were examined for endogenous
hormonal contents during the initiation of storage root development.
Both zeatin riboside and indoleacetic acid (IAA) increased with advancing
storage root development, and storage roots of high-yielding grafted
leaf cuttings of CN 1028/CN 1028 contained high amounts of both
zeatin riboside and IAA. Both zeatin riboside and IAA probably are
needed for the bulking of storage roots.

Starch Synthesis of Leaf Cutting

Self and reciprocally grafted leaf cuttings of CN 1028-15 and CN
13€7-2 were determined for enzyme activities of starch synthesis.
Starch synthesis in the developing storage roots is probably controlled
by the availability of carbohydrates rather than enzymatic activities of
starch synthesis.
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Tomato

INTERNATIONAL COOPERATION

Germplasm Distribution

A total of 2,136 seed packets was distributed to 95
cooperators in 59 countries.

Crop Reileases

Phllippines - The Philippine Seedboard officially released
AVRDC processing tomato CL 2784-1-1-4 as ‘BPI-Tm P-1' or
‘Mapula’ because it outyielded Roima VF (check) by 16% and
possess better processing traits, bigger fruit, more intense
red color, and a soluble solids content of 6.3%.

Trinidad and Tobago - The Ministry of Food Production
officially released AVRDC lines CL 1131-0-0-43-4-12 and CL
143-0-10-3-1-10 as ‘CES No. 1’ and ‘CES No. 2’, respectively,
because of their heat tolerance; suitability to high density
planting; extreme tolerance to bacterial wilt; resistance to
fruit cracking; marketable yields as high as 90 t/ha; and firm
fruits with good solids content and excellent red color.

international Trials

Italy - Sementi Nunhems S.R.L. found that AVRDC lines PT
1656-2 and CLN 496 possessed good quality and resistance
to common leaf diseases.

Indonesia - The NTT Integrated Area Development Project
noted decidedly better yields with AVRDC lines, with CL
5915-206-2-5-0 obtaining the highest yield.

Nigeria - Shell Petroleum Development Corp, Nigeria Ltd.
found AVRDC lines CL 5915-93-1-0, CL 5915-93-1-0-C-1 and
CL 5915-223-2-1-0 to have commercial potential.

Senegal - A FAQ/Senegal lustitute for Agricultural Research
trial selected four AVRDC lines for advanced trials. Of these
CLN 229 BC1F2-4-1-4-1-1 and CLN 236 BC1F2-26-3-3-15 are
from AVRDC's first batch of nematode-resistant tropical lines.

Yemen, PE+: - The Elkod Research Center conducted a heat
tolerance thal in temperatures ranging from 29° to 34°C in
which CL 9-0-0-1-3-9 cutyielded the check by 300%.

39



Crop Improvement Program

BREEDING

Crosses and Populations

Progenies from crosses to develop nematode-resistant tropical lines,
have been undergoing selection tor important characters required for
tropical adaptation. New tropical ines comung out of the program carry
nematode resistance. Screenimg and selections have been made from
segregatmg populations with resistance to bacterialleaf spot and potato
virus Y (PVY).

In 1987, 14 special crosses were made to ncorporate frut firmness
into the tropical genetic background. in the processing type, 12 crosses
were made to develop new mbred hines which combme heat tolerance,
disease resistance, fruit frmness, good vine cover and compact growth
habit.

An additionat 30 crossses were made 1o breed cher rv-type tomato
lines which are adapted to hot, humid conditions. A total of 24 crosses
were also made to Incorparate resistance to tomato yeliow leaf curl virus
into AVREC's tropical freshi-market and processing nes

Heat Tolerance in New Introductions

Fifteen new mtroductions were evaluated for fruit-setting ability
during the 1987 hot. hunud surnmer. None compared favorably with
the heat-tolerant (HT) Ine. CL 5915-153-2 3.0, However. the new
matenals produced firmer fruits than AVRDC's HT checks and carried
usable levels of heat tolerance, especiaily when comparcd with heat-
sensitive (HS) check, TK-70, and HT check, CL 5915-93-1-0- C-1. Some
of these HT lines have aiready heen used as sources of firmness and
heat tolerance in the AVRDC tropical tomato program. The other mate-
rials will be valuable additions to the heat-tolerant parental stocks.

Bacterial Wilt Resistance

Eight sets of genetic materials were screened for bacterial wilt (BW)
resistance using the field screening method developed in 1986. Regres-
sion analyses of two trials indicated that the distributions of inoculum
in the BW nursenes were homogeneous. The coefficient of variation
(CV), which was generally below 25%, provided further proof of the
adeqguacy of the tests.

Bacterial wilt-resistant genetic materials, comparable in level to L
285 and CLN 65-349, possibly the two most resistant stocks i the
AVRDC program, were found in all eight trial sets. The most advanced
materials already have multiple resistance to BW, lomatn mosaic virus
(ToMV) and nematode: moreover, they have heen selected for other
important traits such as good fruit-set under hot conditions, crack
resistance, improved fruit size and relative fruit firmness,

In tests of large-fruited Fy hybrids, the proportion of the hybrids
with good BW resistance was generally higher when both parents
possessed BW resistance, even in varying degrees, than when one of
the parents was susceptible. However, resistant Fis could still be found
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i the latter crosses dlthough the frequency of those that compared
favorably with the resistant checks, L 285 and CLN 65 349, was lower
than in crosses among resistant parents.

Analysis of Segregation for Heat Tolerance

Genetic anatysis of the cross CL 5915-153-3-3-0/BL 267 did not
readidy show the charactenstc bimodality of distribution that was evident
n the 1986 genetic matenals, Given the unexpected heterozygosity
of the "heat sensitive parcnt. BE 267, this was not surprising. There
were st compelling mdications that the namber of heat tolerance genes
cdifferentiating the parents i the present cross may also be as few as
had been concluded i the 1986 study.

Inthe current matenials, a single hackcross to the recurrent tropical
parent did not show any decisive advantage over selfing in terms of
mcreasmg the frequency of selectable individuals The advantage, if
any, would not be enough to offset the tedium of manual pollinations
required to produce the backeross progenes,

Variation in Quality Between Tropical Lines

Two nearasogenic hnes differmg in growth habit were compared
for various fruit quality attributes. The mdeterminate isoline proved to
bhe superior i malor quality parameters, such as soluble solids, total
solids, color ana sugar-acid ratio, to 1ts determinate counterpart.
Moreover, vitanun C was also signiticantly higher i the indeterminate
isoline. Regutating the frint load by nmiamtammg a fixed number of
developing clusters per plant also improved the vitamin A and C
contents, resulted i higher sugar-acid ratio and produced slightly less
acidic frnuits. Besed on these preliminary results, selection of
indeternunate tropical hnes should lead to new genotypes with better
quahty than could be obtamed with determinate tomatoes. The use of
indeterminate varietes may also bhe combined with the traditional
pruning system to obtain further improvements in quality.

Yield Trials of Tropical Breeding Lines

Three batches of tropical ines were evaluated in the 1987 summer
season. Of the few nematode-resistant tropical lines tested, none proved
to he supenor in yield and heat tolerance to the heat-tolerant checks.
The lines that showed advantage in fruit firmness will be further tested
in 1988. Among the bactenal wilt- and ToMV-resistant lines, one entry
(CLN 294B1F2(G)-28-17-1) outyielded the heat-tolerant check, CL 5915-
153-3-3-0. and produced firmer, less cracked fruits without blotchy
ripening symptems. This line will be included in our international distribu-
ton hist.

Processing Tomato Yield Trials

Four preliminary and six advanced trials of new processing hybrids
were conducted in the 1986 winter and 1987 spring seasons, respec-
tively. Outstanding hybrids selected from the 1986 PYTs showed the
following desirable characteristics: high yield, good soluble solids
content, fruit firmness and, in a few cases, better concentraied harvest
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Processing tomato field day.

than the check cultivars. The best selectons fron these traals were
entered in the advanced trials conducted i the 1957 pring seasor,

The best performimy bvbrids i the AYTs also shoewed the same
desirable characterstics asan the PYTs, except that the soluble salids
content in these trials generally tended to be lower, presamably because
of the high soil morsture and g temperature conditions during the
harvest period. The soluble solds content of the selected hvhrds were
always comparable, however, with that of the check, TK 70 Four hybrids
performed consistently well in both winter and spring scasons

Mulching with black plastic imvanably improved the productivity of
tomatoes in the advanced trials without undae effects on Processimng
quality. However., mulching encouraged cacesaive vegetative growth
and greater incidence of foliage discases

ENTOMOLOGY

Fruitworm Resistance

Ina continuation of our tomato truitworm (Heriothis armigera Hub-
ner) resistance breeding program, 26 BC.F, families were evaluated
for fruitworm resistance and desirable horticultural characters. There
was a significant negative correlation between the frint number per plant
and the fruitworm damase. Nineteen resistant plants belonging to 10
families were selected for further improvement of horticultural charac-
ters.

Trichome Density and Foliage Characters

An F, population of a cross between tomato frutworm-resistant
Lycopersicon tursutum t glabratum and susceptible L. esculentum was
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surveyed for the presence of high density of glanduiar trichomes which
contain 2-tridecancne, a chemical responsible for imparting the fruit-
worim resistance in certain L. hirsutum accessions. In certam entries
folizge showing L. esculentum characters possessed high trichome
density but the Jarval mortality in these entries was not always related
to the trichome density. it seems that quantitative measurcment of
2-tridecanone in foliage or bioassay with H. armigera is necessary to
judge the inheritance of the fruitworm resistance rather than compari-
son of the trichome density.

Pheromonal Control of Fruitworm

Based on the preliminary studies dining 1985-86 which showed
potential for achieving communication disruption by the use of a com-
mercial, stow-release fermulation of tomato fruitworm sex pheromone,
studies were conducted between October 1986 and February 1987 to
achieve this m the field. The tomato crop was grown by two meithods:
staking as i1s done for fresh-market production and nonstaking as is
commonly done for processing tomato production. Biclure, a commer-
cial slow-releasc pheromorn.e dispensor. was placed 1 m above the soll
surface at 2 m gnd throughout the treatment field. Observations on
the fruit damage were monitored at intervals starting with the appear-
ance of a substantial number of ripe fruis.

The percent fruit damage in the pheromone treatment processmg-
type tomato held was 19.34%,, 11.09% and 19.03% as agamnst 5.70%,
5.29% and 5.36G in the control field. The frint damage was uniform
throughout the field. In the stake field, the fruit damage was 10.15%
and 12.789% in the treated and 7.33% and 7.80" n the control field.
There was no significant difference in percent fruits damaged in the
border area (11.45%) and center (14.16") of the treatment field as
well as check fields; 8.22% and 7.38", respectively. Virgin female-
baited traps caught significantly less males in the treated than in
the check field (4/trap in treated, 16/trap in controij. There was no

Pheromone traps in tomato fruitwoim-control field showing smatl size
of field and neighboring corn field.
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significant difference in marketable yield in treated and check fields.
The cause of greater fruitworm damage in the pheromone-use area
apneared to be due to the nugration of mated females from a neigh-
boring corn field, which was near the pheromone-use area but not in
the wvicinity of the control field. Partial failure of communication
disruption due possibly to reduced concentration of pheromone cannot
be ruled out. In view of the potential for mated female migration, a larger
field size scems to be essential for successful control of fruitworm by
communication disruption.

FATHOLOGY

Virus Resistance Screening

Both CMV and TLLCV are important viruses ot tomato in the tropics
and subtropics, causing considerable yieid losses. Commercial cultivars
with resistance are not available. Materials with reported resistance to
TLCV were tested both m Thaitand and at AVRDC, and were found to
be susceptible. Resistance to CMV is present in wild Lycopersicon sp.
The resistance of L. 533 was confirmad, although the line was found
to contain some susceptible plants (23%).

Bacterial Spet — Development of Resistance Screening
Methodology

Greenhouse studies. Bacterial spot (BS) caused by Xanthomonas
campestris pv. vesicatoria is a serious foliar disease of tomato in the
tropics. AVRDC recently selected BS and its causal organism for inten-
sive research. The effect o7 plant age, inoculum density and pressure of
inoculum application was investigated, using Flora-Dade, a susceptible

Bacterlal spot on tomato.
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cultivar and Hawaii 7998, a resistant cuitivar. Hawaii 7998 was more
resistant to BS on leaf, petiole, stem, and peduncle than Flora-Dade,
but not on fruit. The 35- to 44-day-old plants of both varieties had the
highest percentage of diseased leaf area. Across different inoculum
densities,the percentage of diseased leat area. the lesion number and
lesion size were significantly higher on the susceptible variety. Optimum
inoculum concentration for ranass-screening trials was determined to
be 108 cfu/ml. Increasing inoculation pressure did not consistently
affect the disease parameters measured. The data indicate that lesion
size is the most stable single disease parameter to measure resistance.

Disease developrnent in the field. A commercially acceptable tomato
cultivar, resistant to bacterial spot, has not yet been developed. There-
fore, research was undertaken to identify & suitable tield screening
method for BS resistance. Six lines were tested including a resistant
and a susceptible check. Artificial inoculation, after transplanting and
heavy rainfall, appears to be necessary for disease development.
Sprinkler irrigation, even as often as four times per day, did not have
the same effect as heavy rainfall. CLN 5915-153D4-3-3-0 and CLN
191B1F2-1-7-0 weri highly susceptible. Flora-Dade and CLN 5915-
206D4-2-2-32-15 were moderately susceptible, CLN 363B1F2-167-1-0
was moderately resistant, and Hawait 7998 was highly resistant to BS.
Throughout the course of this epidemic, average lesion size was very
stable and therefore appears to be a useful parameter for estimating
the level of resistance m preliminary mass screening tests.

Screening for Resistance to CLS

Cercospora teai spot (CLS) (Cercospor fuligena) s a serious foliar
disease of tomato m tropical countries. The best media for rapid mycelial
growth was found to be dextrose agar with either rice, oat or corn meal
added and that the optimum temperature for growth was between 24°
and 28°C. However, conidia were not produced in any of the culture
conditions used in these experiments and therefore mycelial fragments
were used as moculum. Nearly the entire tomato germplasm collaction
was screened under greenhouse conditions to determine the levels of
resistance/susceptibility to C. fuligena. Thirty-nine accessions were
classified as highly resistant, 546 as moderately resistant and the
remaining 4,446 accessions were classified as either moderately or
highly susceptibie.

‘Resistance-breaking’ Biotypes of Meloidogyne incognita

Only one gene for resistance to root-knct nematode is known to
exist in tomato. Reports in the literature indicate that ‘resistance-
breaking’ races of M. incognita can be developed in the greenhouse
after repeated life ¢cycles on the resistant cultivars. Four root-knot
nematode isolates were successively cultured through three cycles on
four root-knot nematode-resistant tomato cultivars. The number of galls
and egg masses produced per root system at the end of the second
cycle increased mcie than threefold. This large increase during the 2nd
and 3rd cycles indicates that ‘resistance- breaking' biotypes of the root-
knot nematode had developed or were selected for during the first cycle
when the nematode was cultured on the resistant plants. Additional
studies are necessary to determine the occurrence and population

45



Cropn Improvement Program

dynamics of ‘resistance-breaking’ biotypes in the field and to assess
their potential damage to the tomato crop.

PHYSIOLOGY

Tomato Fruit Size

Five tomato genotypes of different fruit sizes were grown under
cool-season conditions to investigate for the relationship of cell number
and size, carbohydrate level and fruit size. Fruit size was demonstrated
to be the most important yield component in determining the final fruit
yield level in this cool-season experiment; it was strongly related to the
initial ovary siz2 before or near anthesis. Developing ovary size from six
days before anthesis to thiee days after anthesis was predestined by
cell number rather than cell size and, hence, cellular layer in the per icarp.
Varietal difference in fruit size was also expressed in the ovary culiured
under in vitro conditions for 30 40 days. In vitre cultire of developing
ovaries at 32°C tended to reduce iruit size of large-fruited entries.,

High soluble sugar contents in the sepal, pedicel, ovary and leaf
from three days before anthesis to seven days after anthesis were
positively related with high fruit set but negatively related with ovary
developraent of large-fruited entries. High starch contents in sepal,
pedicel and leaf oppoesite to the cluster, on the other hand, were related
to large fruit development. Although the fruit size is predetermined
genetically, its finad expression may be influenced by the competition
of assimilates due to the nunber of fruits set, position of fruit or clusters,
or temperature conditions. The analysis of carbohydrates in the sepal
and leaf before anthesis may serve as cues for fruit-size potential.

Hormonal Contro! and Carbohydrate Changes in Pedicel
Abscission

Abscission of tomato floral pedicels was examined under in vitro
conditions and carbohydrate contents in the reproductive organs, leaves
and stems were determined. Floral pedicels of heat-tolerant CL 5915-
153 and L 123 abscised much slower than other entries. Basipetal
applications of 1AA at 2 ng/pediccl prevented abscission of all pedicels:
acropetal and basipetal applications of ABA and ACC, on the other hand,
enhanced abscission of pedicels of CL 5915-153 and L 123, High fruit-
setting potential of CL 5915-153 and L 123, under either coo! or hot
conditions, was likely related to the ready availlability of soluble sugars
in the reproductive organs. The implication for plant breeding is that
some initial screening of tomatoes for heat tolerance, based on in vitro
pedicel abscission or analysis of carbohydrates wilh a limited number
of entries, may be possible under cool season conditions.

Tomato Fruit Set

Both brassinolide and BAS 112 00 W were tested on tomato for
possible improvenients of fruit set and yield under high temperature
conditions. No effect was observed with brassinolide; however, BAS 112
00 W increased fruit set of the heat-sensitive L 387, and fruit yield of
both heat-tolerant FMTT 14 and heat-sensitive L 387. BAS 112 00 W
was more potent than a commonly used growth regulartor, CPA;
however, it has a similar effect as CPA to cause parthenocarpic fruit set.
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CHEMISTRY

Vegetable Soybean

The putritional quabty of the vepetabloe soybean was evaluated and
compared to the green pea. Vegetable soybean was found to he more
nutritious than green pea based on the dictary pattern of Taiwan. It is
an excellent source of thianun and 4 good source of proteimn, ron, ribo-
flavin and phosphorous based on the nutritional quality index expressed
as anutrient density ratio. The postharvest properties of three vepetable
soybean cultivars, Taishoshiroge (AGS 292). Tzu Zu No Ko (AGS 205),
and Ryokkoh (AGS 305), were evaluated. The pod color of cultivar AGS
292 degraded faster than the other two cultivars. Frequent spraying
of tap water was found to be cftective tor preventing cotor degradation
of this cultivar. AGS 29215 also lower m protem content. A compaositional
analysis revealed that carbohydrates, sugar and starch are major consty-
tuents lost after harvest.

Bioavailability of Provitamin A

The effects of dictary compositions. such as proten source, starch
source and cdible fibers. as well as the contents of provitamin A,
nonprovitanun A carotenoids and chlorophylls, on broavailability of
provitamin A were studied with experiments by rats. The bioavailability
of beta-carotence was found to be a reciprocal function of beta-carotene
concentration. Nonprovitanun A carotene, lycopene, inhibits  the
bioavailability of alpha- and beta carotene but not beta-cryptoxanthine.
Protein quality atfects the bioavailability of beta-carotene of a sweet
potato starch-based diet but this effect is not significant on a corn
starch-based diet. Studies on protein and starch source combinations
suggested that the cascin-rice starch diet was the best combination
tested. High cdible fibers in the dict reduces the bioavailability of

Nutritious vegetable soybean.

48



Chemistry

provitamin A. Lignin was found to be a stronger inhibitor than pectin,
hemicellulose and cellulose.

CROP MANAGEMENT

Density and Spacing of Vegetable Soybeans

The yield of vegetable soybeans and their attributes were signifi-
cantly affected by spacing and the number of plants/hill. Wider spacing
and less plants/hiil gave more pods and branches per plant but with
more empty pods. Conversely, vields from narrow spacing and a high
number of plants/hill were higher than those of wide spacing and low
number of plants/hill, due to higher population density.

Spacing Effects of Sweet Peppers

A field study was corducted to evaluate the effect of spacing on
growth and yield of bell peppers. The results indicated that when spacing
was decreased. yield of the crop was increased. A 50-cm spacing gave
the highest yield among the interrow spacings, whereas, a 40-cm
spacing yielded the highest among the intrarow spacings. The yield
difference was due to the difference in number of fruits/plant and
number of plants/stand. The relative importance of the plant stand
contribution toward the difference in yield was 2.3 times that «f the
number of fruits/plant.

Solarization Against Soft Rot in Chinese Cabbage

Soft rot is one of the most destructive diseases in Chinese cabbage.
It infects the crop extensively in the hot-wet summer season. At present

Solarization against softrot in Chinese cabbage.
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there is no reliable chemical control measure for this disease and not
a single crop variety is resistant. By using a solarization technique,
whereby the Chinese cabbage beds were covered and solarized by clear
plastic sheets for 12 days, the soft rot incidence was dramatically
reduced from 45% to 5%. About 71% of the marketable yield was
recovered by this technique.

Irrigation Schedule for Tomatoes

Tc use limited irrigation water most efficiently, a study was carried
out to evaluate the effect of a furrow irrigation schedule on tomato yield.
The study revealed that with a proper irrigation schedule, tomatoes
irrigated triree times yielded as high as those irrigated four or five times.
The most efficient and best treatment was to irrigate the crop three
times at 0, 30, and 45 DAT. This irrigation schedule significantly
enhanced fruit-setting of the crop as indicated by a higher number of
fruits/plant at harvest

Drip Irrigation

Drip irrigation is the most efficient and effective system in supplying
water for plant growth. At present, many types of drip irrigation systems
are commercially available. Unfortunately, most of them are very expen-
sive, highly sophisticatec and delicate, and they require high pressure.
These systems are obviously far beyond the reach of small-holding
farmers who constitute t,1e major proportion of the farming community
in the tropics. Therefore, we developed a low-pressure drip irrigation
system, specifically to meet the needs of small farmers. The system
does not require high pressure or filtration, is very inexpensive, simple,
and can be constructed by farmers themselves. It consists of PVC pipes
which serve as laterals, holes (5.0 mm diam) on the laterals, sponges
(2.0 cmlong, 1.0 cm wide, and 0.7 cm thick) which served as drippers,
and a water tank of 200 liter capacity. Results of a trial on Chinese
cabbage indicated that the system performed satisfactory and the
system uses 65.8% to 77.2% less water than furrow irrigation.

CROPPING SYSTEMS

New Vegetables

The purpose of this study is to gather more information on tropical
vegetables for AVRDC's nutrition garden project and bilateral programs,
and for the Center's cooperaturs. The second set of 15 new vegetables
was selected in 1986. A total of 566 varieties of these crops had been
collected through December 1987. Observational and advanced trials
of some of these crops were conducted during 1987. Results showed
that three entries ot malabar spinach, fcur of yard-long bean, and two
of kangkong outperformed other entries. These entries will be included
in advanced yield trials for further confirmation and nutritional studies.

New Vegetable Crops: Onion

Following the recommendation of the last External Review (in 1984)
to include new principal vegetable crops for a maior research thrust

50



Cropping Systems

at AVRDC, many vegetables were evaluated based on a numb~r of
criterta such as popularity in the tropics. nutritional level, level of
adaptability in the hot-wet tropics. potential to ncrease farmers' income,
adaptability into existing cropping patterns, and practicality of including
In the existing research environment ot AVRECC.

Onion was considered 4s one of the priority crops proposed for
research at AVRDC and the constramnts in tropical onion production,
the positive and negative aspects of including omons as an AVRDC crop,
and the possible research thrusts for onions at AVRDC are summarized
in this report.

Garden Program

Now that the production ot vegetables on a garden basis has been
clearly demonstrated, garcen research during 1987 focused on the
information on dividual crops, and the possible interactions between
crops. The characteristics which might be used in the garden design
from 43 varieties of 16 vegetables have been recorded from the school
and home gardens and pilaced in the Tropical Vegetable Data File (TVDF).
The AVRDC noncirculating hydroponic system was adopted for urban
home gardens, and seven out of eight leafy vegetables were found to
be suitable for this system. Deep plowing and compost application were
found to be suitable management techniques for the garden.

High Population Density of Mungbearns

Early and uniform maturity are needed for mungbeans to easily fit
into various cropping systems and to reduce the labor requirement for
harvesting. It was attempted to use management techniques, i.e. high
population densities and harvest once-over, to achieve both objectives.
Mungbean lines, VC 3738A and VC 2764A, were sown in three spacings
at arate of 400,000 and 800,000 plants/ha, respectively. during three
seasons to compare their first harvest and total yields. it was concluded
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3) Inthe summer the coopping of mungbean s highly recommend-
ed; rice s also recommended,

4) In e autumn the cropping of Clunese cabbage and corn are
highty recommended, as well as tomato and soybean

5)  Apphcatnon of compost with raulchmg mcreased vield and sup
pressed disease i Chinese cabbage

Soybean Continuous Cropnping

Since the autumn of 1953, soybean has been cultivated twice or
thrice a year i sprng. summer and autumn, on the same land. The
yield increased gradually cach veowr and reached 4.6 t/ham the sphing
cropping of 1987, No contmuon~ croppirg hasard had been obsorved.
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significantly increased by lime application. Although liming increased
totai yield by 22.5% and head yield by 14.6%, the results did not
significantly differ from that of no {iming. In general, N-P- treatments
caused significant differences in the plant growth and head vyield of
Chinese cabbage. Under this experimenial condition, the highest head
yield of Chinese cabbage was reached by an N;P» treatment (90-90
kg N-P>0Os/ha).

Lowland Mulching and Plant Spacing Experiments on
Tomato

In an experiment conducted at towland Subang (elevation 100 m)
in a farmer's field from September to December 1986, mulching did
not significantly affect the growth components of cv. Berlian. However,
an increase in total yield (9.65%) and marketable yield (9.7 %) was
noted. The best plant spacing under this experimentai condition was
single row at 60 x 50 cm with a muich application.

Lowland Fertilizer Effects on Tomato

An experiment conducted at Subang ta study the effects of liming
vs eight combinations of N and P in the dry season showed there was
no significant difference in yield with the liming treatment but that there
was a decrease in growth parameters. The N and P treatments gave
a significant increase in both growth parameters and yield. An N-P
combination of 90-45 (kg/ha) gave the best results (17.7 t/ha vs 9.6
t/ha for control). In the wet-season trial, liming had no significant effect
on growth parameters but showed a marked increase in both total and
mnarketable yields. N and P treatments showed variations in plant height
(39.98 to 49.51 cm), and brarich number (2.07 to 6.28). N and P
treatments also caused variations in marketable and total yield ranging

Transplanting Chinese cabbage.
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from 7.10 to 14.72 t/ha and 28.15 to 48.56 t/ha, respectively. The
best results were obtained with the N and P combination of 90-45.

F1 Seed Production

Two parent lines of Hybrid 62 received fromi AVRDC were observed
in two seed production trials. Parent 1 was more productive in both
trials. Fy seed will be lested in January 1988 for comparison with
Hybrid 62 and the parents.

Chiriese Cabbage and Tomato Trials

Five Chinese cabbage hybrids (62, 82-46, 82-157, 83-2 and 58)
and one OP variety (B-40), along with tomato entries GH-5. Berlu-6,
4210, LG 154-858, .G 153-553, CL %915-930.:-1-0, CL 11310043
8-1, 1131-0-0-7-20-11 and CLN. were tested at three lowland and two
medium elevations in Java in the wet and dry seasons

AVYRDC-HOREA BILATERAL PROGRAM

Disease Resistance and Sowing Time in Chinese Cabbage

Inan expenment to compare sowing time with disease resistance.
it was found that the earlier the time o1 sovang, the higher the mnfection
rate for soft rot. Virus infection was the lowest at the first sowing and
highest at the second sowing. Two sclected crosses (SSD139-2 x
SSD31-2 and SSD139-3 x B 18) were tolerant to both soft rot and
viruses at the second sowing. Harvest ratios of the third and fourth
sowings were higher than those of the other sowings in all crosses.

Cytoplasmic Male Sterility

One backcross was carried out during 1987 for two Raphanus-
originated cytoplasmic male sterile (CMS) lines, Cheongbang and 60
Days, 1o achieve isogenic similarity with the recurrent parents. Seed-
setting rates for both cultivars were lower than the parents. The
germination rate for 60 days was similar to the recurrent parent and
higher than that of Cheongbang. Although neither CMS line equaled
the parents in plant weight and number of leaves, they did in leaf length.
Mere backcrosses are necessary to develop seed-setting ability and
other characteristic for CMS lines.

In Brassica juncea-originated CMS plants, a BC4F, generation was
made to three lines in 1987. The seed-setting rate was very low
compared to last year's performance, as well as compared to the re-
current parents. Advance generation will be made next year.

To clarify the genetic background of the CMS plants originating
from the Korean native turnip found in 1986, two CMS plants,
originating from different lines, were crossed with eight male fertile
lines. All offsprings of the two CMS lines crossed with three lines in wich
CMS plants were found in 1986, segregated into male sterile and male
fertile at the same rate, but when crossed with other lines proved to
be male-fertile piants. With these results the two CMS lines are assumed

60



AVRDC-Korea

to be GMS or CGMS. After precise clarification of the genetic back-
ground, the malc-sterile lines will be used tc breed male-sterile Chinese
cabbage.

Inan experiment to determine an efficient culture method for yield
improvement, varteties TM 103 (AVRDC) and Juhong (HES) were used.
Results pointed to net prop and staking culture without pinching as
being promising for thew cffectiveness in reducing the amount of
defective fruit. Superior frut-set ability 1n nonstaking of TM 103 with
high ridge compensated sutficiently for low planting density ana a
relatively high rate of defective fruit.

AVRDC-MARDI YEGETABLE
RESEARGH PROGRAM

Development of lmproved Planting Materials

Hot pepper.  Rescarch conducted on hot pepper includad screening
of varieties for high yvields, hybridization to develop lines with desirable
agronomic traits and mcornoration of disease resistance mto these lines,
as well as fertilizer and disease management studies.

Fram the vanous genotypes screened earlier, bird pepper (Capsi-
cum annuum v aviculare (Dierv ), DArcy & Esbb)) has been identified
as the most resetant to anthracnose mn pepper, followed by Serrano
Tampiqieno, o Mexiean cultivar. Crosses made to incorporate the
roesistant factor o factors ironi bird pepper to susceptible cultivars are
beng punfied (B and evaluated for ther agrononunic performance.

From other studies. the five virases mest prevalent in Malaysia have
been dentificd as VMV, TSWV, CMV, TM' and TLCV. The incidence of
CVMV 15 most common while the other viruses often occur in mixed
mfcction with CVMV. A resistance gene against CYMV from C. annuum
var. aviculare has been succes:tilly incorporated into a susceptible cul-
tivar and the advanced material is now at the Fg generation. Emiphasis

Anthracnose on pepper.

61



Development Program

is currently placed on breeding for multiple resistance to viruses.
Meanwhile progenies that are resistant to hoth CVMV and CMV have
been isolated from crosses between resistant Mexican varieties and
susceptible cultivars.

Chinese cabbage. A replicated yield trial ¢n 25 Chinese cabbage
varieties, 13 of which were from AVRDC., was conducted at Jalan Kebun
Station. Autumn Queen (43.3 t/ha) yielded significantly higher than both
MARDI and AVRDC control checks (Saladeer and Hybrid 62,
respectively). Promising AVRDC varieties (82-156, 82-157. 77 M(3)-40,
and 77 M(2/3-46) that outyielded the local check by at feast 16% will
be evaluated in further yield trials with varieties from other sourges.

Mungbean. Restilts from an IYT conducted on 14 mungbean varietics
from AVRDC indicated that there were no significant differences
between the yields of all vaneties tested. The top four performers were
VC 2768A, VC 2523A,'/C 1628 and VC 27 78A with yields above 1,000
kg/ha. These vanieties will be used m subscquent yield tnals together
with material from other sources.

Another yield trial was conducted with eight imungbean varieties
in fate 1987. None of the AVRDC varieties outyielded the local check
VC 1163-2-2-6-2B. The three varietics, viz, VC 15024 VC 2770C and
VC 3664A, with yields exceeding 1,000 kg/ha, have been sclected for
further evaluation.

Soybean. A replicated yield trial was conducted with four AVRDC
varieties and a local check at Serdang. Three varieties produced steni-
ficantly higher yields than that of the local check, Palmetto. Two of these
(AGS 190 and G 81083-G3) are vegetabie types with a seed cize of more
than 20 g/100 seeds.

Sweet Potato. A replicated yield trial was conducied at Serdang in
which 27 superior varieties from AVRDC were tested against 3 high-
yielding MARDI varieties and one local variety. The highest fresh tuber
yields were from CN 1219-1 (20.9 t/ha) and | 423 (18.4 t/ha). The
highest dry tuber vields were obtamed from CN 1219-1 (5.13 t/ha) and
PC 1-177 {497 t/ha).

Tomato. Thirty-four AVRDC tomato hnes, 10 of which were processing,
types. were evalunted against two local checks, MT1 and MT11, on peat
soil. The results nidicated that none of the AVREC lines produced signi-
ficantly larger fruits or higher yields than MT1.

Other Vegetable Research

Evaluation of commercial varieties and hybrids from local and
foreign seed companies was also conducted on cauliflower. garlic,
lettuce, white potato, asparagus, long bean. French bean and cucurn-
ber. Promising varietics were identified among the following species;
cauliflower (4), garlic (1), cabhage (2). white potato (five for lower and
six for higher altitudes in the Cameron Highlands) and iettuce (4).

Cauliflower. Twenty commercial varieties from Japan, Taiwan, the
Netherlands, the United States, and Thailand were evaluated on peat
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Vegetable production in the Cameron Highlands. Malaysia.

soll at Jalan Kebun, The four bostyvielding vanetes were Snow Top,
Snow Queen, Fengshan Extra Earty and Char Tar No. 1. These varneties
vietded tugher (by D37 to 70" and produced siginicantly heavier
heads than the check, Superbail

Carlic. A triab was conducted at the Cameron Highlands station to
evaluate the perfonmance of foar garhe vareties (Fu-Wer, Ho Mei, Shi-
Lo and Shi-Kong) from Tarvain. Mo significent difference i yield was
observed. The yields obtamed were fow. ranging from 2.27 t/ha (Shi-
Kong) to 2.93 t/ha (Fu-Wei). Shi-Lo. however, produced heavier buibs
with the least weight reduction durmg storage. 1t will be further
cevaluated before mtroduction to tarmers.

Management of Pests and Diseases

Studies on pest and disease management mclude chemical control
of diamondback moth, Plutella xidostella (L): cabbage webworm, Hellula
undalis (F.); virus vectors of chili and leal miner of sugar peas,
Chromatomyia horticola. Several screening rials were conducted to
determine the efficacy of vanous fungicides agaimst anthracnose of chili,
hacterial discases of cabbage and tomato, late blight of tomato and
rust disease of long bear. Several interim integrated packages were
also tested to detornune thewr effectiveness in the control of virus
dseases of chili.

AVRDC-PHILIPPINES
OUTREACH PROGRAM (POP)

Chinese Cabbage Yield Trial

Fifteen entries composed of Fy hybrids and OP lines were eva-
luated and compared to the cneck, Reyna Elera (Fybrid 62), during the
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Irrigation pond. the Philippines.

wet and dry scasons. There were significant differences between entres
but none significantly outyielded the check which produced 16,92 trha
marketable head yield durning the dry season and 19.88 t/ha during the
wet seasori. Hybrid 82- 156 was highly resistant to soft rot (27 nfection)
while lines 77 M(2/2)43 (18.3"), Hybridd 57 (16.7"%), and 82-46
(14.7%) were rated susceptible.

Chinese Cabbage GYT

A wet season general yield trial (GYT) was conducted on four
promising selecticns to reconfirm their yield potentials over the checi
under the prevailing hot-humid conditions of the lowland tropics. Tho
check. Reyna Elena (Hybrid 62). obtamed the highest vield o1 18 t/ha
and was followed zlosely by entry 82 46 with 17.5 /1, The grand mean
vield for the rive entries was 159 t/ha, The percentage of soft rot
irfection was, low for all the entries exceptfor Hybrd 58 winch had 1%,
infection.

Seed Production of Hybrid 62

In order (o undertaxke Chinese cabbage hybrid seed production in
Baguio City during the coo! scason. the parental imes of Reyna Elena
(Hybrid 62). £-7 and B-18 need a vernalization period of 21 and 14
days, respectively, at 9°C. The optimal tertilizer rate s 150-90-90 NPK
kg/ha. Both under- and over-vernalization have a negatve effect on
flower and seed production,

Mungbean PYT
Eighty-nine mungbean lines were evaluated in thiee sots of PYTs

to identify lines with high yield potential, desirable agronumic characters,
and disease resistance, particularly Cercospora leaf spot (CLS) and
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powdery mildew (PM). In Set |, 16 entries completed the third season
of PYT evaluation. No test lines outyielded the check BPI-Mg5 in either
the dry or wet season of 1987. Of the 23 entries evaluated in Set il,
7 entries had yields ranging from 1,485 to 1,644 kg/ha which
significantly outyielded the check, BPI-Mg5 (1,205 kg/ha). In Set (lI, out
of 50 entries, only line VC 4060-2B-2-B-1-B, with a mean vyield of
1,447.0 kg/ha, significantly cutyielded the check, BPI-Mg5h (1,104
kg/ha). Of the 89 entries evaluated, 8 showed high resistance to CLS.

Mungbean GYT

Three cets of entries were evaluated under the GYT for 1986-87.
Of the 18 entries in Set |, none significantly outyielded tlie highest
yielding ¢heck, BPI-Mg5 (1,616 kg/ha). In Set Il only VC 3821-B-1-1-
1-B with 1,708 kg/ha outyielded the check, BPI-Mg5 (1,629 kg/ha). Of
the 11 entries in Set 1ll, six promising lines with mean yields ranging
from 1,286 to 1,496 kg/ha ottyielded BPI-Mg5 (1,231 kg/ha). These
lines were also rated moderately resistant to CLS and mungbean virus.

Mungbean RYT

RYT is a cooperative endeavor between research institutions and
agencies involved in varietal improvement. For the crop year 1986-87,
line EGM 1973 (VC 1973) performed exceptionally well in all RYT sites
with 1,164 and 1,177 kg/ha in the dry and wet seasons, respectively.
It ranked first among the 12 entries in five locations during the wet
season and in two locations during the dry season. The four other
AVRDC entries in the RYT were all rated moderately to highly resistant
to CLS, PM, rust and virus diseases. They also exhibited high tolerance
to lodging.

IMN

Of the 20 International Mungbean Nursery (IMN) entries evaluated
during the wet season, no lines significantly outyielded the check, Pag-
asa 1(V3476)(1,317 kg/ha). The grand mean yield for the 20 entries
was 1,120 kg/ha. Cercospora leaf spot infection for all entries was
moderate, with a mean rating 2f 2.97.

Soybean PYT

Twenty-two promising lines/accessions from AVRDC and other
sources were evaluated in the PYT during the dry and wet seasons of
1986-87. The study was conducted to identify and evaluate soybean
lines with high bean-yield potential, resistance to common pests and
diseases and other desirable attributes. During the dry season, 4 entries
significantly outyielded the highest-yielding check, BPI-Sy 4. Buring the
wet season, no entry significantly outperformed the check.

Soybean GYT

Low yield was obtained in the dry-season trial due to drought and
severe infestation of mites at R-2. Only GC 50095-7-0-9 gave a highly
significant vield difference over the highest-yielding check. None of the
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entries durmg the wet season significantly outyielded the higher-yielding
check UPL-Sy2 (2.63 t/ha). Until now entry GC 50095-7-0-9 has given
consistently high bean yields during the dry and wet season trials.

Soybean RYT

Pronusing sovbean lines from the GYT were evaluated in the
regional vield (RYT) agemst two standard checks. The study was
designed to venty the performance of the pronmisimg strains/varieties
under the ditferent regions of the Philippmes in terms of yield potential
and reaction to major pests and diseases. Atter a soevccrop-season trial,
EGSY-19 (AGS 19) was recommended for technology adaptation (TA)
testing m d.“ferent regions. The results from the two-season TA/TV
testing form the basis for the future regional recommendations of
varieties.

Sweet Potato Germplasm Collection

A total of 110 sweet potato lines/accessions from local and foreign
sources (mostly AVRDC) are maintained at the station The collection
serves as a source ot research materials for POP and other research
organizatons

Sweet Potato PYT

A total of 25 AVRDC sweet potato lines were evaluated under the
PYT for the sccond vear against the check BNAS to deter:iine their
marketable tuber yield and other agrononnic characters. For the 1986
crop year, two sets of plantmgs were madea; the first set during the wet
and the sccond set durmg the dry season.

Inthe wet-season trial, 10 test entries with marketable tuber yield,
rangmg from 21.3 1o 34.0 t/ha. significantly outyielded the check (9.8
t'hia). The three highest yielding entries. CN 1219-1, CN 942-47 and
CN 1232-9, also produced high yields during the 1985-86 dry season
trial. The dry season set did not produce credible data due to severe
drought.

Sweet Potato GYT

The promising lines/accessions from the PYT are elevated to the
GYT to confirm further their marketable root yield, reaction to major
pests and diseases, and other agronomic characters. Sixteen promising
lines/accessions were evaluated against the check BPI-Sp2 during the
wet and dry scasons of 1986-87. Results of the wet-season trial showed
that none of the test entries outyielded the check (20.1 t/ha). However,
six lines (LS 27-12, CI 551-3, Cl 948-1, Ct 916-46, Cl 951-6 and Cl
916-66 with yields uf 10.6 to 18.8 t/ha) may be considered promising.
In the dry-season trial, entries Cl 946-30, C1 913-6 and Cl 946-25, with
yields of 9.98, 10.56 and 10.88 t/ha, respectively, significantly
outyielded the check (6.48 t/ha). The grand mean yield for the 17 entries
was 6.11 t/ha.

Sweetpotato Weevil Resistance

The study was temporarily suspended for the 1987 crop year
because of the lack of new lines to be evaluated for reactions to

66



AVRODC-Philippines

sweetpotato weevil (Cylas formicarius formicarius F.). Until novr ail the
lines/accessions evaluated have been found to be moderately suscep-
tible to very susceptible.

Tomato Single-Seed Descent Trial

The single-seed descent trial conducted during the dry season
1986-87 was compesed of three sets of plantings. These were: Set 1
with 10 AVRDC OP hines; set 2, with 7 AVRDC F, hybrids, four OP lines,
and 5 East-West Seed Co. Fy hybrids (all fresh-market lines) and; set
3 with 52 AVRDC processing tomato F; hybrids. Most of the OP fresh-
market tomatoes that showed good yield performance were elevated
to the PYT durmg the wet scason 1987,

Tomato PYT

Of the 13 AVRDC OP freshr-market tomato lines evaluated ina PYT
during the dry season (1986-87), only CLL. 5915-222 D6-0-5 obtained
the same yield as the check (23.1 t/ha). Two sets of plantings were
made in the wet season. In Set 1, the check variety, Marikit, outyielded

~

all of the test entries. In Set 2, 6 of the 11 OP hnes outyielded Marikit.

Tomato GYT

CL143-0-1-3-3-1and CL 551-G-0-18-1-1 have completed the four-
season evaluation during the dry season 198G-87. Thesc will be
submitted for regional yield trial (RYT) when enough seeds have been
produced. During the wet season 1987, iour promising selections friam
the PYT were elevated to the GYT.

Tomato RYT

The regional yield trial (RYT) was conducted at 11 stations
throughout the country. AVRDC line CL 1344-48 outyielded the check,
Impreved Pope, by 19.86%. AVRDC line CL 2784-1-1-4. n OP
processing tomato. was approved by the Philippine Seedboard in May
1987 and released for cultivation; its local name is ‘Mapuia’.

AVRDC-THAILAND
OUTREACH PROGRAM (TOP)

Tomato Trials

Of the 10 hybrids and one local check tested in three tomato yield
trials for new breeding lines, FMTT-23 had the highest market fruit yield
(37.7 t/ha) foliowed by FMTT-21 (35.5 i/ha). All 11 AVRDC F, hybrids
tested outyielded the tocal check (?502) by as much as 147%. PT 4148
(54.0 t/ha) was the highest yielding line followed by PT 4030 (51.5 t/ha).
The local check had heavier fruits than the new AVRDC lines. PT 4030,
followed by PT 4C45, were the most susceptible to early blight disease.
All AVRDC F; hybrids were orange colored and not firm.
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In tomato trials for heat tolerance, thie new AVRDC OP lines set
larger fruit during the hot-wet season than the former HT lines. Indeter-
minate type CL 5915-39D4-1-2-0 (26.6 t/ha) and determmate type CL
5915-93D4-1-2-0 (28.3 t/ha) were the highest vyielders among the
eight lines tested.

Chinese Cabbage Evaluation

After seeds were distributed to farmmers for evaluation, question-
naires were sent out to determine practices adapted and problems
encountered. Farmer responses showed that Hybrid 62 had more rapid
growth than any commercial cultivar and matured carlier (42.5 DAS).
The trials showed that Hybrid 62 can be grown well in centra! and
southern Thailand and that 1t15 noted for good head farmation, high
yield in the summer scason and low production cost (due to rapid growth
and early maturity).

Sweet Potato Evaluation

Inan evaluation of mine AVRDC cultivars with one local check, CN
1028-15 was considered best for its quabty, weevil tolerance and good
agronomic characters. Although previous reports classified this cultivar
for animal feed, this studv mdicated 1ts fit for human consumption.

Soybean Trials

In soybean yield tnals. AGS 270 and AGS 208 yielded tipher than
either check cultivars OCB ar SJ5. Seed gquality of the vanetes, however
was rather poor, with AGS 524 (carhest maturing) and AGS 124 (latest
maturing) having the worst quahty.

Fifteen AVRDC lines were tested in the 1987 dry ana ramy seasons.
Results showed that AGS 270 (1.7 t/ha). AGS 208 (1.6 t/ha). AGS 129

Research at Kamphaengsaen Campus.
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Regional Pregrams

Thailand Regional Training and Research Program

Fourteen training scholars from China, Indonesia, the Philippines,
Sri Lanka, Thailand and Vietnam completed the 5th Regional Training
Course on Vegetable Production and Research, bringing to 64 the
number of scholars who have completed the course. The 6th Regional
Training Course, consisting of six Chinese, seven Vietnamese, three Sri
Lankan. two Thais and one Filipino, began in October 1987,

Africa Vitamin A Gardcning Project

The objective of this AID-funded projectis to increase the produc-
tion and consumption of vitamin A garden crops in the Sahelian region
of West Africa. During th.e first year of operation the project’s progress
covered the following activities: site sclection: setting up project
administration: establishing collaborative contacts: hiring, orienting and
placing of project staff; negotiating a Memorandum of Understanding;
getting equipment and supplies ordered and in place in Taiwan and at
the Africa project site; establishing a mechanism for «n independent
project evaluation: setting up a training center: initiating a needs assess-
ment; and establishing reporting procedures. At the end of year one,
land was prepared by the Africa project staff and observation trials were
begun on 14 garden crops at the project’s site near Niamey, Niger.
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GENETIC RESOURCES AND
INFORMATION SERVICES

GENETIC RESOURCES AND SEED UNIT

GRSU Goals

The goals of the GRSU are to promute the utilization of the collec-
tions through cvaluation and comprehensive documentation; butld up
base and active callections of vegetable species nopular in the tropics;
strengthen AVRDC's cooperation within the international network of
genehanhks: and ensuare that incomimg, and outpomg sced samples are
free of pests and discases.

Germplasm intioduction

In 1987 the GRSU acqured a total of 5,954 accessions of 21 crop
genera. The most important batches are the collections of 4,313
Capsicum from USDA, germiplasm fron the Central Institute for Genetics
and Research on Cultivated Plants (German Dem. Rep ), CATIE, MARDI,
the Rural Development Adnunistration (Rep. of Korea), Bruinsma
Selectebedriven Hybrid Secd Company (Netherlands), Research Center
for Agrobotany (USA), and the =13 accessions ol 12 crop genera
collected w Nepal by Prot M hizaka,

Germplasm Conservation

The GRSU maintains 27,599 accessions. Since commission of our
fong-term stores m mid-1985. we have transfered 5,186 accessions

Muitiplying plants in the nethouse.
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into base storage. Efforts are concentrated on the principal crops. Since
pepper was made a principal crop in 1986, 4,313 accessions have been
acquired including accessions trom all the major collections in the USA,
from CATIE, the Fed. Rep. of Germany, Thailand, Malaysia, etc. Batches
of these accessions are heing characterized and evaluated to support
the utilization work. Accessions for base and active collections are
multipled in nethiouses.

Germplasm Characterization

Atotal of 1,250 accessions of tomatoes and 508 of Capsicum have
been characterized.

Germplasm Documentation

The GRS with the assistance of the AVRDC Computer and Statis-
tical Services. 1s developmg an AVRDC genctic resources data base
using the MIMISIS software progran, Presontly, alt passport data has
been entered as well as the characterizat:on data which has been
obtained for mungheans, sweet potatoes, non-UsDA soybeans and OP
Chinese cabbage.,

Seed Distribution

A total ot 12,183 sced samples (germplasm and breeding hines)
were distributed to 205 coaperators in 95 countries and terrtories in
1987. Two big batches of germplasm were previded for our entomolo-
gist to screen against beanflies in soybean and our plant pathologist
to screen against Cercospora teaf spot in tomato.

Germplasm Utilization and Evaiuation

The utihzation and evaluation of mungheans. soybeans and sweet
potatoes since 1972 are summarized. The important parents for the
improvement of these crops at AVRDC are identified. The useful germ-
plasm identificd through years of screening and evaluation are listed.
These summaries form a very useful set of reference information.,

Evaluation in 1987

Tomato. A tntal of 5071 entries from 5031 accessions were
screened for resistance tc Cercospora leaf spot. Only 11 % of the entries
showed certain levels of resistance. The 37 accessions classified as
resistant are listed.

Sweet potato. Tubers of 734 entries from the AVRDC sweet potato
germplasm collection (1985/86 season) were analyzed for dry matter,
fiber, protein, starch and sugar content with a Near-IR analyzer. Wide
variation was found in all the tuber characters studied. Accession | 362
has starch content up to 78%: |1 954 has dry matter content of about
42%; 1 963 has protein content of 11.08%: | 122 has sugar content
of 27.14%; and | 498 has low sugar content of only 8.78%.



Germplasm Reciplents

Germplasm Recipients 1987

Anguilla (UK)
Corito Trading Co., Ltd.
Argentina

Agrotecnica Trebol Sur S.R.L.

Instituto Nacional de Tecnologia
Agropecuaria

Universidad Nac. de Tuc.

Australia

Gatton Redland Hort. Res. Sta-
tion

Horticulture Research Station

Pacific Seeds

Redlands Horticultural Research
Station

Bangladesh

BARI

MCC

Institute of Postgraduate Stu-
dies in Agriculture

Barbados
CARDI
Belize
CARDI
Bhutan

Centre for Agricultural Re-
search and Deveiopment
Department of Agriculture

Brazil

EMBRAPA-CENARGEN

EMBRAPA-UAPNPBS-RIO de
Janeiro

University Federal de Vigosa

Brunei
Ministry of Development
Burma
UNDP

IRRI/Burma Program

Cambodia

Church World Service

Canada

Agriculture Canada

Plant Gene Resources of Canada
University of Guelph

Cape Verde Islands

Instituto Nacional de Investigacao
Agraria (INIA)

Chile

FAO

Colombia

Agrotrading Import & Export
Corp. (ATRIMEXCO)

CIAT

Cook Islands

Totokoitil Research Station

Costa Rica

Centro de Asesoria e Investi-
gacion Biologica y Agricola

Coalicion Costarricense de Inicia-
tivas de Desarrollo (CINDE)

Finca Selvamar

Mision Techica Agricola De
Taiwan

San Joaquin de Flores Heredia

Cuba

instituto Nacional de Ciencias
Agricolas (INCA)

Dominica
Agricultural Technical Mission
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Dominican Republic

Centro Sur de Desariollo Agro-
pecuario (CESDA)
Enda - Carihe

Egypt

Field Crops Research Institute
Minufiya University

El Salvador
Agricultural Technical Mission
Ethiopia

Bako Research Centre

JOCV/Fthiopia

Nazrek Agricultural Research
Station

Fiji Istands

Legalega Research Station
Ministry of Primary Industries
Sigatoka Research Station
Vuda Garden Ltd.

France

Andre RBlondeau Selectionneur-
Obtenteur

Clause Seed Company

Ecole nationale superieure
agronomique

INRA

Germany, Democratic Rep.

Zentralinstitut fur Genetik und
Kulturpflanzenforschurg

Germany, Federal Rep.

Bayer AG

Biologische Bundesanstalt fir
Land und Forstwirtschaft

University of Bonn

Ghana

Agricultural Services Co-
operative Society Ltd.
Nyankpala Agricultural Experi-
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ment Station
Tanyighe Atidze Community
Farms

Guadelouy e (France)

Centre de recherches agronomi-
ques des Antilles et de la
Guvana

Guam (USA)
University of Guam
Honduras

Oficina de la Mision Tecnica del
Japon
La Escuela de Agricultura

India

Aligarh Mushm University

Ankur Agrl. Research Labora-
tory

Assam Agriculttnal University

AT & PO Bonand

Central Agricultural Research
Institute

Central Expoeriment Station

Coromandel Indag Products India
(P) Ltd.

Dept. of Genelics & Plant
Breeding

Family Planning Association of
india

Farm & Home Consultancy
Service

Farm Seeds

Fredrick Institute of Plant Protec-
tion and Toxicology

Haryana Agricultural University

I/C, Scheme for Res. on Veg.
Crops

IARI

Inst. of Advanced Studies, Merrut

ISNAR

Lakhnu Pura Rural Integrated
Project

Nath Seeds Private Ltd.

NBPGR

National Puises Research Centre

PAK-College of Agriculture

Punjab Agricultural University

Reg. Res. Station/TNAU



Rural Leprosy Trust

Sheetal Hybrid Seeds Company

Tagore Socicty tor Rural De-
velopment

The Untversity of Agricultural
Sciences

Indonesia

AARD/ISNAR

Agricultural Technical Mission

Akadenmi Farming Semarang

Balittan Sukamandi (SURIF)

Centre for the Application of
Isotopes and Radhation

Horticulture Research and De-
veiopment Centr L embong

Indonesia/AVRDC Bilateral
Project

Lembang Horticultural Research
Institute (LEHR)

Malang Rescarch In<t. tor Food
Crops (MARIF)

Nutrition Rescarch and Develop
ment Centre

Sub Balar Pasar Mumg,

Universitas Merdeha Madionm

University ot Merdeka

iran

Seed and Plant Improvement
Institute

iraq

Agriculture and Water Re-
sources Research Centre

Israel

NIRIT Co.

Jamaica

FAO

Irwin

University of the West Indies

Japan

Agricultural Research Center

Fukuoka Pref. Federation of
Agrl. Cooperatives

Ibaraki-Ken Horticultural Ex-

Germplasm Recipients

perment Station

Kagome Co., Ltd.

Kagoshiima Agr Exp. Station

Kocht University

Morioka Branch, Vep, & Oroa
mental Crops Res. Sta

Nagano Chushm Agrnceultire
Expernment Station

Nagasakt Agneultural Associa-
tion

Ogasaware sub Tropcal Agricul-
Wral Center

Ohmawa Selkeyu Serser Co,

Sakata Sced Corporation

Tavo Consultants Co, Ltd.
Takarazuka Rescarch Center
e University ot Tolkyo

Tolkyo Agricultural University

Tsukuba International Agricul-
tural Traming Center, JICA

Lud.

Jordan
Eastern Company
Kenya

National Dryland Farming Re-
search Station

Kiribati
Engelhardt Trammg Centre
Korea, Rep. of

Cheju Mational University

Chon-Buk Rural Development
Admimistration

Dongwon Nongsan Sced Co.

Gyecongsang National University

Horticultural Experiment Station,
Rural Developmsnt Adnimistra-
tion

Jeju Provincial Office of Rural
Developmaent

Provincial Rural Development
Administration (PRDA)

The Chonnam Provineial Rural
Development Administration

Lebanon

American University of Beirut
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Liberia

AVSPP/NCRDP

Lowland - NCRDP

NCRDP - Saolepea
Madagascar

Madagascar - IRRI

Malawi

Bvumbwe Research Station
Malaysia

Agriculture Research Centre
MARDI

Universiti Pertanian Malaysia
Maldives

Kandhu Edhuruge

Marshall Istands

Agricultural Technician Mission
in Marshall Island

Mauritius
Farming Society
Mexico

Centro de Investigaciones
Agricolas del Golfo Centro

SARH, Inst. Nacional de Investi-

gaciones Agricolas
Namibia

Ju/wa Bushman Development
Foundation

Nepal

HMG/FAO Vegetable Seed Pro-
duction Prgject

Institute of Agriculture and
Animal Sciences

PADCO

Rural Development Centre

Secretariate of Nationa!l Agricul-

tural Research
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The United States Mission to
Nepal

Tribhuvan University

Vegetable Development Division

Netherlands

Bejo Zaden B.V.

Bruinsma Seeds B.V.

Deruiter Zoren B.V.

Glasshouse Crops Research &
Experiment Station

Royal Sluis B.V.

Sluis & Grcot Research, Zaadunie
B.V.

Niger

Institut pratique de development
rural (IPDR)

Nigeria

Ahmadu Belio University

Anambra State University of
Technology

ITA

M.A.N.R.

Ministry of Agriculture and Na-
tural Resources

Noscmag Farms (Nig.) Ltd.

Okapuala Coop~ratives

Omorogbe Farms Ltd.

Shell Petrot-Dev. Corp. Nig. Ltd.

UNDP/FAOQ Froject NIR/84/014

Niue Islands

[ pt. of Agriculture & Fishery

Pakistan

agricultural Research Institute

National Agricultural Research
Centre

Nuclear Institute for Agriculture
and Biology

STM International

Panama
Nestle Panama, S.A.
Papua New Guinea

Division of Primary Industry



Laloki Agrl. Research Station
Pacific Adventist College (PAC)

Peru

Estacion Experimental Agrop=-
cuaria

Estacion Experimental Banos
del Inca

Philippines

Asian Farming Systems Net-
work/IRRI

AVRDC/PCP

Benguet State University

Bohol Agricultural Promotiona
Center

Jon Mariano Marcos Memorial
State University

v.,stitute of Plant Breeding

IRRI

Maiiano Marcons State Unive:
Sily

Mindanao State University

Ministry of Agriculture and
Food

Negros Forect & Ecological
Foundation Inc.

Nestle Philippines, Inc.

wortherr. Mindanao State Insui-
tute of Science & Technology

Panay State Polytechnic College

Pangasinan State University

Phil-nut Product & Food hdustry

Rizal College of Agriculture &
Technology

Second Laguna de Bay Irrigation
Project, Veg. Component

University of tastern Philippines

University of the Philippines at
Loc Bands

Visayas Stats: Zollege of Agri-
culture

Polynesia, French
CIRAD

Portugal

Universidade de Evora
Saipan

Northern Mariana College

Germplasm Recipients
Samoa, American

American Samoa Community
College

Saudi Arabia

Community Development Consul-
tants (UDC)

Tabuk Agricultural Development
Co. (TADCOY)

Senegal

Institut senegalails de recherches
agricolec

Seychnelles
Grand Anse Experimental Centre
Singapore

Eastreco (Pte.) Ltd.
World Farm Col, Ltd.

South Africa

University of Stellen Bosch

Sri Lanka

Agricultural Research Station
Israel Interests Section

Department of Agricuiture

Development Alternatives, Inc.

Tea Research Institute

Tropical Sunblest Fruit Com-
pany

St. Lucia

CARDI

Swaziland

Agricultural Technical Mission
Univ. of Swaziland

Switzerland
NESTEC - TAGR.
Tahiti (France)
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CIRAD
Taiwan, China

Academia Sinica

Chiayi Agricultural College

Fu Jen University

Hwalien DAIS

Known You Seed Company

National Chiayr Institute of
Agriculture

National Chung Hsmg University

National Taiwan University
Taichung DAIS

Tanzania

llonga Agrl. Res. Institute
Kilombero Sugar Co. Ltd.

Thailand

Northern Regional Agriculture
Development Coitre

Chainat Field Crops Research
Centre

Chia Tar Co., Lt

Chiangmiar University

College of Agricutture

East-West Seed Company

Field Crops Research Institute

Kasctsart University

Magjo Instittite of Agricultural
Technology

Oxfam-Belgique

Prince of Songkhla University

Srisamrong Field Crop Experi-
ment Station

Thailand Institute of Scientific
and Technotogical Research

TOP/AVRDC

Togo
Ecole sup. d'agronomie
Trinidad

Caribbean Chemicals and
Agencies Ltd.

The University of the West Indies

Turkey

Cumhuriyet University
United Kingdom

L.W. Lambourn & Co.
USA
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AID - Wyoming Team
Asgrow Seed Company

Campbell inst. for Research and

Techrolngy
Eagle Seed Co.
Ferry Morse Seed Co.
Harris Moran Seed Co.
Heinz USA
Hort. Science Institute, USDA
Land O'Lakes, Inc.

Mississippi Agr. & Forestry Expt.

Station
Northrup King Company
Oklahcima State University
Oregon State University
Peto Secd Co.. Inc.
Richfield Pactimg Co.. Inc.
Seedcrast, i
University ot California
University of Arizona. Tucson

Uganda

Luweero Rural Development
Coop. Society Linnted

Makerere University

Vanuatu

Matevulu College
Tagbe Agricultural School

Vietnam
University of Cantho
Yemen Arab Rep.

Ministry of Agriculture &
Agrarian Reform

Yugoslavia
University E. Kardel, Ljubljana
Zaire

Agriculture fruits et legumes,
s.p.rl.

Zambia

Mwapula Research Estates
National Irrigation Res. Sta.
Zambia Seed Co., Ltd.

Zimbhabwe

Chiredzi Research Station



Information Services

INFORMATION SERVICES

During 1987 OIS undertook. among others, the following activities:
Publication Activities

o Published 42 622 copes of 29 different pubhcations wnici con-
tained 2,002 camaraready pages,

o Edited 16 mapn docuiments, 3 periodicals, 93 symposium presen-
tations. 5 hrochures and S0 mformal papers: authored one issue
of Conterpomt and compiled the 1986 Progress Report Sum-
maries.

o Printed 3,176,920 pages reqgured by TEGD mternal print re-
GuUEesSts:

¢ Imtiated copublication of AVRDC Entomologist's monograph on
Beanttics of Food Legumes i the Tropics by Wiley Eastern, Ltd.
of Calcutta and aswisted copublishers CTA and ACCT to ready
the French edition of AVRDC s Sweet Potato Proceedings tor press;

e Aided AVRDC screntists tor obtam pubMication of 13 journal papers,
prepare 11 papers for futare pabhcation and prepare 24 sym-
POSILHTY presentations,

Public Relations Activities

s Dosucd Lo press refeases and met with jourralists from four na-
tons: and

° Arranged for AVRDC s mput into the 1ARC Directors’ new "Public
Awareness Committee’

Data Bases

e Established a complimentary library mailing list data base  d con-
tinued to keep the Center's mailing list data base up .o date.

Photographic and Art Services

e Made over 15,000 photographic recoras of the scientific work in
progress during 1987 in over 1,000 separate photographing
sessions in the fields, laboratories or studio.

* The artunit drew 230 figures, tables, posters, bnok covers, etc.
from 116 requests

Symposiuni Activities
s Edited the 83 papers and helped prepare and print all of the 2nd
International Mungbean Symposium materiai, organized u publica-
tion display/sales at the Symposium, provided full photographic
services and issued a press release.

Distribution Activities

* Began implementation of the activities outlined in the 1986 pro-
posal ‘Towards a Cost-effective Publication Policy"
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AVRDC pubfication display
aiosecond International Munghean Symposium.

caretully monitored postage expenditires tor distnibution of poblh
cations:

Subsridized the cost ot comphmentary distribution by estabhigh-
ment of a Publication Distubauon Fond and oblaned an mitial
pledge for 198&:

To evaluate the effectiveness of the AVRDC complimentary hbrary
distribution scheme, 018 surveyed the 571 hbranes to deteninime
the vainie of AVRDC pubhications, avatlabihity, and use of deposited
AVRDC publications, publication exchange and willingpness and
abdity te ;- hase AVRDC publications i the future:

Full utilizat obpostal tanffs through publication design techin-
ques to reduce weight and consolidated mailings: sind
Quadrupled sites over 1986 by extending the commcrcai distribu-
Hon network and more aggressive nromotionii activities mcluding,
boowr reviews and sales/displays at scientific maeetings.



Publications Available

Publications Available

How to Order

All of the publications listed beiow can be ordered from the Office of
Information Services (OIS), AVRDC. The following list of distributors in the highly-
developed countries (HDC) and less-developed countries (LDC) have many of
these publications avadable for sale in loca! currency.

The prices quoted below include surface pcstage. If airmail delivery is
required the additional postal charges will be added to the invoice. All charges
should be paird with a US dollar check (payable by a bank in the USA) made
out to AVRDC, or with Unesco coupons.

HDC Distributors

Seluct Books Pte. Ltd.
19 Tanghn Rd.
Singapore 1024
Repubiic of Singapore

Agribookstore

1611 N. Kent Street, Suite 600
Ari'ngton, VA 22209

USA

(Orgers for North America)

Publishers International Corp.
2nd Flocr, Newfield Building
42-3 Ontsuka 3-chome
Bunkyo-ku, Tokyo 112

Japan

IINFO-LINE

GPO Box 506
Sydney, N.S.W. 2001
Australia

(Orders for Oceania)

LDC Distributors

World Univarsities Press
B-5/132, Safdarjung Enclave
New Delhi - 110 029, India

Africa Book Services, Ltd.
Quran House

Mfangano Strect

P.O. Box. 45245

Nairobi. Kenya

National Book Store, Inc.
9th Floor, NBS Buiiding
701 Rizal Ave.

Manila, Philippines

Publications Section
CGPRT Centre

Jalan Merdeka 99
Bogor 16111, Indonesia

University of Malaya Co-Operative
Bookshop, Ltd.

P. 0. Box 1127

Jalan Pantai Baru, 59.700

Kuala Lumpur, Malaysia

INDEX. Book Promotion &
Service. Ltd.

Ploenchit Road, Pathumwan

Bangkok 10500, Thailand
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Annual Progress Reports

1983 Report. 444 p.
1984 Report. 480 p.
1985 Report. 471 p.
(All issues of Progress Reports cost HDC.$20.00; LDC $15.00)

Progress Report Summaries

1985 Summarnes. 96 p.
1986 Summarnes. 94 p.
1987 Summanes. 98 p.
(All issues of Progress Report Summaries cost HDC $7.50; LDC $4.00)

Symposium Proceedings

AVRDC. 1277 Vegetable Technology i Asia. Proceadings of the worksnop on
pre- and post-ha,vest 156 p (HDC $12.00; LDC $3.00)

Cowell, Robert (ed.). 1975, Tropical tomato: Proceedings of the first international
symposium. 290 p. (HDC $18.00, LDC $10.00)

Taiekar, N. S.and 1. D. Grnigps (eds.). 1981, Chinese cabbage: Proceedings of
the first international symposiunt. 489 p. (HDC $25.00: LDC $15.00)

Villareal, R L and T. 0. Griggs (eds.). 1982, Sweet potato: Proceedings of the
first international symposium. 481 p. (HDC $28.00: LDC $15.00)

Shanmugasundaram, 5., Edward Sulzberger and Bruce T, MclLean (eds.). 19886.
Soybean in Tropical and Subtropieat Cropping Systems, Revised ed. 485 p. (HDC
$25.00: LDC $18.00)

Talekar, N. S and T. D. Griggs (eds 2 1986, Dramondback Moth Management:
Proceedings. 483 p. (HDC $25.07: 1.0C $18.00)

Shanmugasundaram, S.. P, Lastimosa and N. Llent (eds.) 1987. Soybean
Vanetal Improvement: Proceedings of the mternational workshop. 93 p. (HDC
$7.50; LDC $4.00)

Lastimosa, Pura J. and Norm= V. L'enut (eds.) 1987. Gardening Nutritious
Vegetables; Proceedings of the Vegetable Improvement Gardening Workshop.
136 p. iHDC $10.00; LDC $6.00).

Technical Bulletins

81 Menegay, M. R. 1975 Taiwan's specialized vegetable production areas:
An integrated apprcach. 17 p. (HDC $4.00; LDC $3.00)

TB 2 Menegay, M. R. 1976. Farm management research on cropping
systems. 19 p. (HDC $4.00; LDC $3.00)

8 3 Calkins, P. H. 1976. Four approachus to risk and uncertainty for use
in farm management extension. 18 p. (HDC $4.00; LDC $3.00)

™8 4 Calkins, P. H. 1977, Farmers’ viewpoint of sweet potato production
in Taiwan. 44 n. (HDC %$5.00; LDC $3.50)

8BS Calkins, P. H. 1978. Vegetable consumption in five cities of Taiwan.
24 p. (HDC $4.00; LDC $3.00)
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TB 6 Huang, S. Y. and P. H. Calkins. 1978. Summer tomato production in
Taiwan. 29 p. (HDC $5.00; LDC $3.50)

TB7 Huang, K. R. and P. H. Calkins. 1978. Vegetable production in Taiwan,
A survey of 300 farmers. 36 p. (HDC $5.00: LDC £3.5(0

B 8 Calkins, P. H. 1978. Why farmers ptant what they do: A study of
vegetable production technology n Taiwan. 92 p. (HDC $7.50; LDC
$4.00)

TB 9 Calkins, P. H. and H. M. Wanig. 1978, Improving the marketing of
perishable commodities. A case study of selected vegetables in
Taiwan. 65 p. (HDC $6.00; LDC $3.50)

TB 10 Catkins, P. H. and S H Tu. 1978, White potato production 1in Taiwan:
A farm survey. 29 p. (HDC $4.00; LDC $3.00)

TB 11 Calkins, P.H. 1978 Soybean production in Taiwan: A farm survey. 28
p. (HDC $1.00; LDC $3.00)

TB 12 Riley, James J. 1978 Evaluation of environmental parameters in the
humid tropics fer crop schedulng purposes. 31 p. (HDC $4.00, LDC
$3.00)

TB 13  Shanmugasundaram, S. 1979, Vanetal development and germplasm
utitization it o, beans, 36 p. (HDC $5.00; LDC $3.50)

TB 14  Caldwell. John S, and Donald W Newsony. 1984 Vegetable consump-
tion and producuon in two memicipahties in Hocos Norte, Philippines.
24 p. (HDC $4.00; LDC 5.00)

TB 15 Green, S. K. 1984, Guidehnes for diagnostic work in plant virology.
43 p. (HDC $5.00: LDC $3.50)

TB 16 Caldwell, John S. 1987, Assessing rainy season vegetable production
alternatives: A case study in ‘upstreany farming systems research. 50
p. (HDC $5.00: LDC $3.79)

TB 17 Opena. RT. C.G. Kue nd JY. Yoon. 1988. Breeding and Seed

Production ot Chineso vabbage in the Tropics and Subtropics. 92 p.
(HDC $7.50: LDC $£4.0%)

Bibiiogranhies

Talekar. N. S, H. C. Yang. S. T. Lee. B.S. Chen and L. Y Sun (comps.). 1985.
Annotated bibhography of diatnondback moth, 469 p. (Graus, limited stock
distributed sclectively)

Hwang. P. L. F. C. Chenand O € Wet (compe ), Saacaou, M., A, T. Tschanz
and J. W. Sodertund (eds ) 1987 Soybean Rust Biblhiography. 103 p. (HDC $7.50;
LDC $5.00).

AVRDC. 1988, Discase and Insect Pests of Mungbean and Black Gram: A
Bibliography 254 p. (HDC $17.50. LDC $10.00)
Monographs

ssani, Ricardo. 1982, World needs for nutrition and the role of vegetables
and legumes. 22 p (HOC $4.00: LDC $3.00)
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Chandler, Robert F. 1983. The potential for breeding heat tolerant vegetables
for the tropics. 10 p. (HDC $3.00; LDC $2.00)

Choudury, B. 1934. Vegetables and the quality of life in the year 2000. 7 p.
(HDC $3.00; LDC $2.00)

Innes, N. L 1983. Breeding field vegetables. 34 p. (HDC $5.00: LDC 3.50)

Liu, M. S, and Paul C. Ma. 1983. Postharvest problems of vegetables and fruits
in the tropics and subtropies. 14 p. (HDC $3.00; LDC 2.00)

Wittwer, Sylvan H. 19832, Frontiers for science and technology in vegetable
production. 19 p. (HDC $4 .00, LDC $3.00)

Miscellaneous
AVRDC. 1987. fAccompiishments, Goals and Structure, 23 p. {Gratis)

Van der Goot, P 1930 Itranslated 1984]. Agromyzid Flies of Some Native
Legume Crops in Java. 102 p {HDEC $7.50: LDC $4.50)

Franssen, C.J H 1934 [translated 19871 insect Pests of Sweet Potato Crop
in Java. 24 p. (HOC $1.00. LDC $3.00)

Shanmugasundaram, S TS Toung and L. F. Chen. 1985, AVRDC Soybean
Evaluation Trial (ASET) 1950 & 1981 672 . (Grats, hmited stock distributed
sclectively)

Ahn, Chang-Soon. Jin-Hu Chen and Haokoan Chen. 1985, International
Mungnean Nursery (IMN) 1981 & 1953, 86 p. (Gratis, lnted stock distributed
selectively)
Shanmugasundaram, S. 1988. A Catatog of Munghean Cultivars Released
Around the World. 20 p. (HDC %4 00: LDC $3.00)

International Guide Sheets
78-63 Park, H.G. 1978. Suggested cultural practices for mungbean. 2 p. (Gratis)
78-64 Park, H.G. 1978. Proceduras for mungbean evaluation tials. 4 p. (Gratis)
78-65 Vilareal, Ruben L and S.H. Lai. 1978 Pollen Collector. 2 p. (Grats)
78-66 Rifey. James 1. 1978, AVRDC crop environment. 2 p. (Grats)

78-101 Villareal, Ruben L. and S H. Lir. 1978, Procedures for tomato evaluation
tnals 4 p. (Gratis)

79-112 Shanmugasundaram, S 1979, Sugpgested cultural practices for
soybean. 2 p. (Gratis)

79-121 Hubbell, John N. 1979 Suggested cultural practices for sweet potato
experiments. 2 n. (Gratis)

79-125 Shanmugasundaram, S. 1979 Evaluating AVRDC soybeans. 4 p. (Gratis)
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79-127 Kuo. C.G.and S H. Lai. 1979 Suggested cultural practices for tomato.
3 p. (Grats)

80-134 Villareal, Ruben L 1980 Procedures for sweet potato evaluation trials.
A p. (Grats)

80-144 Opena, Romeo Tand S.H. Lo, 1980 Procedures for Chinese cabbage
evaluation trials. B p (Grats)

85-234 Kuo, Georpe G 1985 Handlmg ot sweet potato germplasmy. 2 p. (Gratis)

85-238 Kuo, Georpe C oS binand S Green. 1985 Sweet potato germplasm
for mternational cooprerators 3 p (Gratis)

87-272 Yoon hnYoung, Romec T Opena and Licn-chung Chang. 1987, Cultural
practices tor Crhanese cabbage at AVRDC. 6 p (Grates)

88292 Talckar, NS 1988, How to Control Sweetpotato Weevil: A practical
IPM approach 6 po (Grats)  Chinese cdition also availlable.

Newsletters

Centerpoint - This newsletter of AVRDC provides up-to date information on
research, traming. pubhcations, 1o (Gratis)

TVIS News - Thes joarnal s prepared by the Tropical Vegetable information
Service (TVIS) through AVRDC and published twice a year. It provides a platform
of exchange chinformation for scrientists workmg with munghean, soybean and
Chinese cabbage (HDC $.1.00/ssue; LDC $2.00/M1ssue)

Soybean rust newsletter - This annual newsletter 1s published by the International
Working Group on Soybean Rust through the TVIS project of AVRDC. (HDC
US55 000ssue .DC USE2.000s5u¢)

-wnal Paper Reprints

JP1 Mackenzie, D. R.. L. Ho, T. . Liu, Henry B. F. Wu and E. B. Oyer. 1975.
Photoperiodisim of mung bean and four related species. Hort Science
10(5):486-487.

JP 3 Wu, Henry B. F., T. T. Yu and T. D. Liou. 1974. Physiological and
biochemical comparisons of sweet potato varieties sensitive (Tai-Lung
57)and insensitive (Red-Tuber-Tail) to chilling temperatures. Bull. 12,
Roy. Suc. of New Zealand, p. 483-486.

JP5 Mew, l-pin C.. T. C. Wang and T. W. Mew. 1975. Inoculum production
and evaluation of mungbean varieties for resistance to Cercospora
canescens. Plant Dis. Reptr. 59:397-401.

P e Mew, T. W. and W. C. Ho. 1976. Varictal resistance to bacterial wilt
in tomato. Plant Dis. Reptr. 60:264-26G8.

JP7 Mew, T.W.,W. C. Ho and L. Chu. 19786. infectivity end survival of soft-
rot bacteria in Chinese cabbage. Phytopathology 66:1325-1327.

P9 Mew, T.W. and W.C. Ho. 1977. Effect of soil temperature on resistance
of tomato cultivars to bacterial wilt. Phytopathology 67:909-911.
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JP 65

JP 66

JP 67

JP 68

JP 69

JP 70

JP71

JP 72

JP73

JP 74

JP 75

JP76

P77

JP 78

JP 80

JP 82

88

Entom. 74(5):639-642.

Shanmugasundaram. S. 1981. Varietal differences and genetic behavior
for the photoperiodic responses in soybeans. Bull. Inst. Trop. Agr.
Kyushu Univ. 4:1-61.

Kuo, C.G., J.S. Tsay, B.W. Chen and P.Y. Lin. 1982 Screening for
flooding tolerance in the genus Lycopersicorn HortScience 17(1).76-
78.

Shanmugasundaram, S., C.R. Yen and T.5. Toung. 1982. Genotypic
response to maximum and minimum wput in soybean. In: Proc. of the
pit. breeding symp., ROC Reg. Soc. of SABRAO and the Agric. Assoc.
of China.

Kuo, C.G. and R.S. Huang. 1982. Effect of vesicular-arbuscular
mycorrhizae on the growth and yicld of rice stubble cultured soybeans.
Pit. and Soil 64:325-330.

Talekar, N.S. 1982. Effects of sweet potato weewvil (Coleoptera: Curcu-
lionidae) infestation on sweet potate i oot yields. J. Econ. Entom. 75(6):
1042-1044.

Talekar, N.S. 1983. Infestation of sweet potato weevil (Coleoptera:
Curculionidae) as influenced by pest management techiiques. J. Econ.
Entom. 76(2):342-344.

Tsay, J.S., W.L. Kuo and € G. Kuo. 1983. Enzymes mnvolved in starch
synthesis in the developimg mungbean seed. Phytochemistry 22(7):
1573-1576.

Talekar, N.S., J.S. Chen and H.T. Kao. 1983, Lung-term persistence
of selected insecticides in subtropical soil: Their absorption by crop
plants. J. Econ. Entom. 76:207-214.

Talekar, N.S., J.S. Chen and H.T. Kao. 1983. Persistence of fenvalerate
in subtropical soil aitel repeated biweekly applications over two years.
J. Econ. Entom. 76:711-716.

Talekar, N.S., H.T. Kao and 1.8, Chen. 1983, Persistence of selected
insecticides in subtropical <ol after repeated biweckiy applications over
two years. J. Econ. Entom. 75:711-7186.

Sajjapongse, A. ar.d Y.C. Roan. 1983. Effect of shadimg and leaf tymg
on summer Chinese cabbage. HortScience 18(4):464-465,

Talekar, N.S. and B.S. Chen. 1983. Seasonality of inscct nests of soy-
bean and mungbean in Taiwan. J. Econ. Entom. 76 34.27

Talekar, N.S. and '..S. Chen. 1983. Identification of sources of 1esis-
tance to limabean podborer (Lepidoptera:Pyralidae) n soybean. 4. Econ.
Entom. 76:38-39.

Ruelo, J.S. 1983. Integrated control of Meloidogyne incognita on
tormato using organic amendmeni- marigolds, and a nematicide 2t
Dis. 67:671-673.

Kuo, C.G.und C T. Tsai. 1984. Alternation by high temperature of auxin
and gibberellin concentrations in the floral buds, flowers, and young,
fruit of tomato. HortScience 19(5):870-872.

Talekar, N.S., and Ko Wen Cheng. 1987. Nature of damage and sources
of resistance to sweetpotato vine borer (Lepidoptera:Pyralidae) in sweet
potato Journal of Economic Entomology. 80:788-791.



JP 84
Jp 87
Jp 88
JP 89
JP 390
JP 91
P 92
JP 93
JP B4
JP 95
JP 96
Jp 97
JP 98
JP 99
JP 100
JP 101

Publications Available

Green, S.K. 1985, Turnip mosaic virus strains in cruciferous hosts
in Taiwan. PIt. Dis. 69(1):28-31.

Kuo, C.G.. H.M. Chen andt L H. Mas TasS b ttect of ngh temperatur e
on proline content in tomato hiotal buds and leaves. . Amer. Soc.
Hort. Sci. 1L 1(5) 746750

Selleck, GW. and BT, Opena. 1985, National Programs: the need
for increased emphasis an the development of vegetables and
legumes FFTC Baok Senes No. 30, p. 54-66

Talckar NS 1987, Host plant resistance to msects attacking soy-
bean and mungbean in the tropics. Insect Science and 1ts Appli-
cauor.

Talekar, N S, 1987 nfluence of cultural pest management techniques
on the infestation of sweetpotato weevii. lnsect Science and its Apphi-
cation.

Talekar, NS, 1987 Resstance i swiel potato to sweetpotato weevil,
Insect Science and 1its Apphication

Talekar, N.S 1987 Feasihility of the tae of resistant cultivar an
sweetpotato weevil controb Insect Science and s Apphcation,

Green, SKoand DR Lee 1986, Occiarence of on anidentfied
potyvirus of soybean my Tawan. In Tropical Agncalture Research
Seres No. 19,

Green, S K. 19806, Virus discases of tomato and Chinese cabbage
N Taiwan and sources of resistance. In- Plant Virus Diseases of
Horticultural € ~ps i the Tropies and Subtropics, FETC Book Senes
No. 33.

Kuo. C.G.. B.J. Shen. HM. Chen, H.C. Chen and BT, Opena. 1987,
Associations between heat tolerance. water coasumption. and
morphological characters i Chinesc cabbege. Euphiytica.

Green, SK. 1987 Two poty viruses in sweet potato. Tropical Pest
Management,

Green. S K. L.L Hwang and Y J. Kuo. 1986. Epidemiology ot tomato
mosaic virus in Taiwan and dentification of strams. Journal of Plant
Diseases and Protection,

Kratky, B.A. and Y.C. Roan. 1987 A steel reintorced, concrete filled
PVC pipe shelter for vegetable scedhings. p. 140-145. tn: Hemphill,
D.D. Jr. and N.S. Mansour, eds. Proceedings of the Twentieth Na-
tional Agricultural Plastics Congress.

Talekar, N.S. and H.R. Lec. Response of soybean to foliage 1oss in
Taiwan. J. of Econ. Entomology.

Talekar, N.S., H.C. Yang and Y.H. Lee. Study of morphological and
physiological traits associated with agromyzd (Diptera: Agrom-
zidae) resistance in mungbean.

Talekar, N.S. Resistance of soybean to four defoliator species in
Taiwan.
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JP 102

JP 103

JP 104

JP 105

JP 106

JP 107

JP 108

90

Yoon, J.Y. 198/. Peppers and Chinese cabbage adaptation to the
tropics. Span 39(2):64-66.

Characteristics of Melanagrorayza scjae (Diptera: Agromyzidae)
damage in soybean. J. Econ. Entomol.

Ota. Yasuo. 1988. Introduction o the Asian Vegetable Research and
Development Center. Agriculture Technigues 42(2):29-32. (In Japa-
nese.)

fmai, Ho CH Mo, 1S Tow and S Shanmugasundaram. 1987,
Soybean yields ceer 4 5 mtha achinved i Asia with maximum yields

Talekar, N.S. and Y H. Lee. A procedurs tor mass-reaning of bean fly
(Diptera: Agromyziuae).

Talekar, N.S. and Y.id. Lee, 1988, Bislogy of Ophiomyia cer:trose-
matis (Diptera: Agromiyzidae), a pest of soybean. Annual of Entomo-
logical Society of Americe.

Sajjapongse, Awsak, Merrhuey Wu and Yu-chi Roan. 1988. Effect of
planting date on growl. and yield f sweet potato. HortScience.
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Board of Directors

Dr. Paul C. Ma, Chairman

Director, Food Industry Research and Development Instituie (FIRDI)
P.0O. Box 246

Hsin-Chu, Taiwan. ROC

Dr. Yoshiaki Ishizuka, Vice Chairman
Professor Emeritus, Hokhaido University
3-4, Kotoni

Sapporo, Japan 063

Prof. Dr. Sutharm Areekul
Director, Kasetsart University
Bangkhen, Bangkok 10900
Thailand

Mr. C. H. Huang

Director, Department of Agriculture and Food
Council of Agriculiure (COA)

Taipei, Taiwan, ROC

Cr. Jung-Ho Kim

Director General, Horticultural Expermment Station
Rural Development Administration

No. 475 Yeemock-Dong

Suweon 170. Republic of Karea

Dr. Tetsun M. Koyama
Director of Asiatic Program

The New York Betanical Garden
Bronx, New York 10458

USA

Dr. Klaus Lampe

Head, Dept. of Agriculture, Health and Rurai Development
German Agency for Technical Cooperation (GT7)
Dag-Hammarskjold-Weg 1

C-6236 Eschborn 1

Federal Republic of Germany

Dr. Marnwuel M. Lantin

Assistant Secretary, Dept. of Agriculture
Elliptical Road, Diliman

Quezon City, Metro Manila

~hilippines
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Dr. Shu-Huang Ou
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San Jose, California 95129-1455, USA
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Australian Centre for Irit. Agr. Res.
G.P.O. Box 1571

Canberra, A.C.T 2601, Australia

Dr. Allan K. Stoner

Agricultural Consultar:t 1o AVRDC
(US Department of Agriculture)
American institute in Taiwan (AIT)
7, Lane 134, Hsinyi Road. Sec. 3
Taipei, Taiwan, ROC

Dr. George A. Marlowe, Jr.
Director General, AVRDC
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Taipei
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Council of Agriculture (COA)
37 Nan-Hai Road

Taipei, Taiwan, ROC
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American Institute in Taiwan (AIT)
7, Lane 124, Hsinyi Road, Sec. 3
Taipei, Taiwan, ROC
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Agricultural Consultant tc AVRDC
(US Department of Agriculture)
American Institute in Taiwan (AIT)
7, Lane 134, Hsinyi Road, Sec. 3
Taipei, Taiwan, ROC
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Taipei, Taiwan, ROC
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Senior Scientific Personnel

Administration

George A. Marlowe, Jr.. Ph.D., Director General

Paul M. H. Sun. Ph.D., Deputy Director Generat

Michael Chin, B.S.. Director of Administration

David I. K. Chi, G.A.. C.P.A., Comptroller

Jeng-hua Chen, B.S.. Superintendent, Building and Maintenance
Ann Hwa, Manager, Food and Dormitory Services

Crop Improvement Program

Program Director: Romeo 7. Opena

Breeding, Chinese Cabbage

Jin-Young Yoon. Ph.D., Associate Plant Breeder
Lien-chung Chang, B.S., Assistant Specialist

Breeding, Mungbean

George C. J. Fernandez. Ph.D., Research Associate
Hao-koan Chen., M.S., Principal Research Assistant*
King-ruth Jeng, B.S., Research Assistant (Nov.-Dec, 1987)

Breeding, Pepper

Jin-Young Yoon, Ph.D., Associate Plant Breeder
Lien-chung Chang, B.S., Assistant Specialist

Breeding, Soybean

S. Shanmugasundaram, Ph.D., Plant Breeder
Li-fen Chen. M.S., Principal Research Assistant*
Kun-te Lee, Senior Research Assistant?

Breeding, Sweet Potato

Hiroko Takagi, Ph.D., Research Associate
Takao Ando, M.S., Visiting Senior Sweet Potato Breeder
Liang-yu Chien, B.S., Research Assistant

Breeding, Tomato

Romeo T. Opena, Ph.D., Plant Breeder
Jen-tzu Chen, Assistant Specialist
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Senlor Scientific Personnel
Entomology

N. S. Talekar, Ph.D., Entomolcgist
Ying-huey Lee. M.S., Principa!l Rescarch Assistant?
Song-tay Lee, M.S., Principal Research Assistant’?
Jer-chyuan Yang, M.S., Principal Research Assistant
Crih-pin Lin, B.S.. Senior Research Assistant
Jen-wang Hou, B.S.. Resecarch Assistant’
Chi-chung Huang. B.S., Research Assistant’

Plant Pathology
Arnold T. Tschanz, Ph.D., Plant Pathologist. Hedrd, Plant Pathology
Tien-cheng Wang, B.S., Associate Specralist
Chao-feng Wang, M.S., Principal Research Assistant
Hao-jan Lin. .S., Senior Research Assistant?
Yao-hua Cheng, T.5.. Senior Research Assistant’
Jung-chih Cheng. Rescarch Assistant
Sylvia K. Green. Ph.D.. Associate Plant Pathologist (Virology)
Dar-ren Lee, M.S.. Principal Research Assistant®
Yen-jen Kuo, M.S.. Principal Research Assistant’
Ying-maw Chen. M.S., Principal Research Assistant’
Feng-yi Bie. M.S., Principal Research Assistant (June-Oct., 1987)
Shiow-fang Wu. Rescarch Assistant’
Plant Physiology
George C. Kuo. Ph.D.. Plant Physiologist

Huel-mei Chen, M.S. Assistant Speciahist
Hsiu-chu Chen, M.S., Principal Research Assistant

Production Systems Program

Program Director: San:son C.S. Tsou

Crop Management

Adisak Sajjapongse. Ph.D.. Associate Scientist in Crop Management
Yu-chi Roan, B.S., Associate Speciahst
Mei-huey Wu, B.S., Senior Research Assistant

Cropping Systems

James J. S. Tsay. Ph.D.. Rescarch Associate

Nutriticn/Vegetable Gardens

Jack Gershon. Ph.D., Nutritionist
Shoai-tzy Yang, M.S.. Principal Research Assistant

On-Station Testing
Sen-hsiung Lai, B.S., Associate Development Officer
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Senlor Scientific Personnei

Kuang-kung Kan, M.S.. Assistant Specialist
shu-jen Wang, M.S . Primcipal Research Assistant!

Computer and Statistical Services

Hsien-vang Twen, B.S. Princmpal Computer Assistant
Yuh-ing Chen, BS.. Computer Assistant
Ke-lung Shih. B.S.. Statistical Assistant?

Experimental Farm
Teng-sheng Tu. B.S. Farm Supermtendent
Genetic Resources and Seed Unit (GRSU)

Chong-seng Tav. PhD. Associate Seed Technologist (on leave Oct.
‘86-July 87}
George C.J. Fernandes, PhD . Acting Head. GRSU. (Oct. ‘BG-July "87)
Jinhuer Lo, MS | Principal Rescarch Assistant?
Yung-kuang Huang, B.S.. Rescarch Assistant
Chew-ann Chen, 3.5 Research Assistant
Huerlung Chiou, 3% Rescarch Assistant”

Information Services

Bruce T Mchean. B.AL Associate Information Specialist
Norma Vo Licnut, MoAL Assistant Information Specialist”
John W. Saderlund, B.S., Editorial Assistant!

Library

Teng-hur Hwang. B A Senior Libraran
Perling Hwang, M.S.. Documentalist?
Ying-jlen Wong, M.S.. Documentalist”

Arrived during TO%/

Lett during 1us

Advanced study leave

P Remnstated after advanced study leave.
* Promoted in 1987
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Appendix HI

Finances

AVRDC's projected budget for 1987 was US$5.400.000 com-
pared with an actual income of US$6.466.535 and expenditures of
US$5,944.984. In 1987 AVRDUC received support from the following
governments:

the Repubhc of China

the United States of America
Japan

the Kingdom of Thalland

the Repubhc of Korea

the Federal Repuhlic of Germany
the Republic of the Phihppines
The French Republic

Grants and other torms of assistance were also recewved from, the
Asian Developmoent bank (ADB). the Swics Development Corporation,
the international Development Research Centre (IDRC). the Agency for
International Development (AID). the t ernational Board tor Flant Goene
tic Resources (IBPGR). Council of Azricutture (ROG), the Sasakawa Peace
Foundation. the Techrical Conter for Agricultuvral and Rural Cooperation
(CTA). the Austrahan Coentre for International Agnculture Researci
(ACIAR), the United Nations ESCAR CGPRT Coentre, the Germean Ministry
for Economic Cooperation (BMZ), and the GeneralAdiministiation tor
Development Coopceration (Belgiimi

o
e e - - » P 64/
AV DT R ENGE T 9T 0BT 1 US S millions ) ]
6 L1 ol Projects
{723 Core Budget
L) Jo

YUS § 42 million for capta! eaperd tures 37174
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