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AVRDC is the international center 
responsible for vegetable crop research in 
the humid and subhumid tropics. Estab­
lished in 1971, its activities include crop
improvement, environmental and nutri­
tional studies, germplasm deposition, and 
training for national program personnel. 

AVRDC's -esearch and support staff 
is made up of some 380 people from a 
dozen countries. The Center's core 
budget, which totaled US $4.3 million in 
1984, is provided by the governments of 
the Republic of China, the United States, 
the Republic of Korea, Japan, the Philip­
pines, Thailand, and the Federal Republic
of Germany. Special project funds are 
provided by a variety of international do­
nors, including the Asian Development
Bank, IDRC of Canada and the Interna­
tional Board for Plant Genetic Resources. 
The Center is governed by an interna­
tional board renresenting the various 
donor countries and experts from collabo­
rating organizations. 

about the cover: Detail from mural paint­
ing by Cheng Lei Sun. 
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About this Report
 
This report provides an overview of AVRDC research in 1984. 

Readers who would like more detailed information are asked to consult 
the Center's 1984 Progress Report. The Progress Report, which 
should be available by the end of 1985, describes in detail all oi the 
research conducted at AVRDC in 1984. Personal copies can be pur­
chased for LIS $10.00 (see Publications section). Complimentary re­
prints of up to eight sections of the report can also be requested by 
sending the attached postcard to AVRDC's Office of Information Ser­
vices. The reprints are grouL)ed according to crop and discipline and 
correspond to the summaries found on the following pages. 

This report was printed on a new Heidelberg press donated to AVRDC 
by GTZ. 

Correct Citation: 

Asian Vegetable Research and Development Center. 
1985. Progress Report Summaries 1984. Shanhua, 
Taiwan, ROC. 

AVRDC Publication 85-241 
ISBN 95-9058-0018-8 

AVRDC, P.O. Box 142Shanhua, Tainan 741, Taiwan, ROC 
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Foreword 

The following pages will reveal consistent progress by
AVRDC staff during 1984. Improved varieties of the five 
mandate crops performed well in international trials, resulting
in 15 new official releases of AVRDC crops in five countries. 
These include new releases of mungbean in Fiji and the 
Philippines and Chinese cabbage and tomato in Indonesia. 

The year 1984 has been informally designated the "Year 
of the Sweet Potato" at .AVRDC since after years of work the 
sweet potato improvement program has led to fruition with 
release of a total of nine cUltivars in Bangladesh and French 
Polynesia. 

At this writing improved cultivars from AVRDC have 
been officially released on almost 100 occasions in 30 coun­
tries. AVRDC's improved varieties oftei become popular with 
farming communities irvolved in their trials, before they are 
formally released by national programs. This is the case in 
Taiwan with AVRDC's improved soybean cultivar AGS 66. 
Since official trials began three years ago, the farmers have 
slowly increased the land under cultivation to about 100 ha. 

In areas of research, considerable progress has been 
made in the Understanding of heat tolerance physiology in the 
tomato. There is improverent in resistance of Chinese 
cabbage to soft rot and downy mildew through two breeding 
approachs: the conventional method using resistant 
accessions, and interspecific hybridizati( n Lsing Ilakuran, a 
Chinese cabbage x common cabbage cross, as one of the 
parents. 

A laboratory method has been deveioped using water 
absorbent polyvinyl formale sheets to assess toleranceheat 
and/or drought resistance in Chinese cabbage and sweet 
potato. This represents an important step in identifying or 
developing appropriate cultivars for confirmation of good
performance in the field. 
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The garden program is beginning to have an impact on 
farmers in Thailand, both as a source of vegetables for home 
use and as a source of additional income. 

The highlight of the year was the External Review which 
assessed AVRDC programs and performance. The Committee 
identified AVRDC as a good investment with a high level of 
output per unit of input. A number of very useful recom­
mendations were made by the Committee which will be adopted 
by AVRDC programs in due course. 

AVRDC has responded very positively to its responsibili­
ty for the world's [Lngbean and the Asia and Pacific sweet 
potato germplasm collections by constructing a new germplasm 
resources and storage unit. The facility houses AVRDC's 
2,300-sample germplasm collection of five species and has the 
capacity for additional vegetable species in the future. The 
unit has short- meditim- and long-term storage facilities for 
seed and laboratories :or research and training. 

;3y press time there had been considerable discussion in 
the i,,ternational agricultural research community about vege­
tables. TAC has been considering - for CGIAR deliberation ­
the elevation of the priority given internationally to vege­
tables in the next decade with AVRDC to play a leading role. 
AVRDC stands ready, as the on'ly IARC dedicated solely to 
the improvement of vegetables, t. meet any new challenge for 
the future. 

G. W. Selleck 
Director General 

V 



Abbreviations and Acronyms
 

a.i. - active ingredient g - gram 
ARRT - advanced rust toler- ha - hectare 

ance trial tOR - height growth rate 
ASET - AVRDC soybean evalua- HI - harvest index 

tion trial HR - highly resistant 
AVRDC - Asian Vegetable HS - highly susceptible 

Research and Develop- IAAS - Institute of Agricul­
irent Center ture and Animal Science 

AYT - advanced yield trial TARI - Indian Agriculture 
AzMV - adzuki bean mosaic Research Institute 

virus IBPGR - International Board for 
BARI - Bangladesh Agricultural Plant Genetic Resources 

Research Institute ICA - Instituto Colombiano 
BCMV - bean common mosaic Agropecuarlo 

virus i.d. - inside diameter 
BGMV - bean golden mosaic IITA - International Institute 

virus of Tropical Agriculture 
BICMV - blackeye cowpea mosaic IN - International Mungbean 

virus Nursery 
BIMV - blackgram mottle virus INRA - Institute national de 
BLS - bacterial leafspot la recherche agronomi-
BV - biological value que 
BW - bacterial wilt INTSOY - International Soybean 
BYMV - bean yellow mosaic Program 

virus IRAT - Institut de recherches 
CAMV - cowpea aphid-borne agronomiques tropicales 

mosaic virus et des cultures vivrie-
CAT - combining ability trial res 
cc - cubic centimeter IRRI - International Rice 
CCMV - cowpea chlorotic mottle Research Institute 

virus IRTT - intermediate rust 
CFU - colony forming units tolerance trial 
CGR - crop growth rate ISEM - immunosorbent electron 
CLS - Cercospora leaf spot microscopy 
cm - centimeter IYT - intermediate yield 
2Wv - cucumber mosaic virus trial 
CMV-Y - cucumber mosaic virus-'L* kg - kilogram 
CPATU - Centro de Pesquisa LAD - leaf area duration 

Agropecuaria Tropico LAI - leaf area index 
Umido LER - leaf area expansion 

CPA - 4-chlorophenooxyacetic rate 
acid m - meter 

CPMV-S - cowpea mosaic virus S min - minute 
CPMV-Y - cowpea mosaic virus Y ml - milliliter 
CV - coefficient of variance mm - millimeter 
cv - cultivar MR - moderately resistant 
CMS - cytoplasmic male MS - moderately susceptible 

sterility NAR - net assimilation rate 
DAE - days afte: emergence NIAS - National Institute of 
DAG - days after germination Agricultural Sciences 
DAP - days after planting NIRS - near infrared reflec-
DAT - days after transplant- tance spectroscopy 

ing NSC - National Science 
DNP - dinitrophenol Council 
ELISA - enzyme-linked immuno- NSSL - National Seed Storage 

sorbent assay Laboratory 
EMBRAPA - Empresa Brasileira de NT$ - New Taiwan Dollar 

Pesquisa Agropecuaria NTU - National Taiwan Univer-

EYT - elite yield trial sity 
FAD - UN Food and Agr'cjlture OYT - observitional yield 

Organization trial 
FE - feeding efficiency PER - protein efficiency 
FMV - feathery mottle virus ratio 
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SPD 

SPV-A 

SPV-N 


SSV 

t 
TARI 


TEV 
TlCV 
ToMV 
TOP 

TSWV 

TYDV 

TuMV 
TYLCV 

USAID 

IISDA 

VAM 

VISCA 

WAII 
WAT 

WP 

- split plot design
 
- sweet potato virus A
 
- sweet potato virus N
 
- soybean stunt virus
 
- metric too
 
- Taiwan Agricultural
 

Research Institute 
- tobacco etch virus 
- tomato leafcurl virus 
- tomato mosaic virus 
- Thailand Outreach 

Program 
- tomato spotted wilt 

virus 
- tomato yellow dwarf 

virus 
- turnip mosaic virus 
- tomato yellow leafcurl 

virus 

- United States Agency 
for International 
levelopment 

- United St tes Depart­
ent of Agricul ture 

- vesicular arbuscular 
mychorrhizae 

- Visavas State College 
of Agriculture 

- weeks after plant ing 
- weeks after transplant­

ilog 
- wettable powder 

PDA - potato dextrose agar 

PM - powdery mildew 

PMV - peanut mosaic virus 

ppm - parts per million 
PRTT - preliminary rust 

tolerance trial 
psi - pounds per square 
PSV - peanut stunt virus 
PSV-B - peanut stunt virus 
PvF - polyvinyl formate 
PVX - potato virus X 
PVY - potato virus Y 
PVT - preliminary yield trial 
PeMV - pepper mottle virus 
R - resistant 
RB - reddish-brown 
RCB - randomized complete 

block 
RDA - recommended dietary 

allowance 
RDW - root dry weight 
RGR - relative growth rate 
RH - relative humidity 
S - suaceptible 
SARIF - Sumatra Agricultural 

Research Institute for 
Food Crops 

SBMV - southern bean mosaic 
virus 

SHAM - hydroxamic acid 

SLW - specific leaf weight 
SMV - soybean mosaic virus 
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Tomato 

INTERNATIONAL COOPERATION 

Seed Distribution 

The tomato program distributed 4,729 seed packets 
to 304 cooperators ini 77 countries in 1984. 

Crop Release 

The Central Research Institute for Horticultural 
Crops, Bogor, Indonesia officially released AVRDC 
accession L15 under the name "Berlian" which is highly 
resistant to bacterial wilt and can be grown In the 
lowlands. 

International Trials 

Brazil - EMBRAPA-CPATU found CL 1131-38-4 the best 
line for the wet, low-light-intensity season of the Ama­
zons. 

Indonesia - The ROC Agricultural Technical Mission to 
Central Java tested 10 lines from the CL 1131 and 5915 
series. Four lines stood out in terms of overall pro­
ductivity and wilt resistance. 

Liberia - The Central Agricultural Research Institute, 
Suakoko tested 10 AVRDC lines and found CL 1131-7-2-0 
yielding substantially more than the local check during 
the hot season. 

Malaysia - CL 9-1-3 was considered more acceptable than 
the local check cultivar in terms of wilt resistance, fruit 
size, shape, and color. Two AVRDC germplasm carrying
Tml and Tm2a genes for ToMV resistance are being used 
in the Universlti Kebangsaan, Malbysia. 

Nepal - IAAS, Rampur tested 16 AVRDC lines and asses­
sed the potential of the tropical lines to be very good
for production in the plains during the hot season. 

Reunion (France) - IRAT screened AVRDC lines for wilt 
resistance. MST 25-7 showed the least wilt infection and 
was one of the two highest yielders. 

Zimbabwe - The Chidrezi Research Station found that the 
commercial cultivars performed better than the 16 AVRDC 
lines tested. 

3 
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BREEDING 

Breeding Program 

Breeding achieved the incorporation of resistance to 
tomato mosaic virus (ToMV) in neariy 100% of the new tropical 
lines, continued work for nematode resistance, and started 
focusing on fruit size and firmness and resistance to bacterial 
wilt. 

A total of 1 ,12 segregating families were planted for 
selection, and 1 427 line selections/plants were derived for 
further tests. The breeding p'ogram received 53 new 
introductions which are undergoing evaluation and proper 
cataloguing. 

Germplasm Evaluation 

None of the 82 accessions evaluated against two 
heat-tolerant lines equaled the fruit-setting ability of these 
two superior check cultivars. However, three lines T97 (Sri 
Lanka), L-12 (Panama), and Saladette (USA) were rated 
medium-to-high set. 

Diallel Analysis of Heat-Tolerant Parental Stocks 
The seven-parent diallel analysis indicated that the trait 

(expressed as percentage of fruit set) is conditioned by both 
additive and non-additive acting genes. Similar results were 
obtained for artheridial cone splitting, an important 
component of heat tolerance. This congruence in results is 
interesting and is partly supported by the highly significant 
correlation (r = -0.67, clf = 26) between fruit set and 
anth~ridial cone splitting tendency in the experiment. The 
results imply that either conventional or hybrid breeding 
methods would be effective in improving the trait. 



Tomato Breeding 

Evaluation o New Tropical Breeding Lines 
FoUr sets of hot-season trials identified ne, 

incleterminate tropical lines with better yields than the fresh 
market cilatiVa rs ((checks) or with comparable performance to 
the best heat-tolerant determinate tropical lines. In several 
cases, fruit size of tie new lines were twice that of the check 
(especially in the deteriniate gjroup) and had better, if not 
equal, vigor than the check. The largest fruit size armong 
the indeterminate lines was only comparable to one check 
cultivar, hUt it yielde at least seven times more. The main 
advantage of ti,, tropical indleterminiate lines over the check 
was in the level of heat tolerance. 

All new lines tested carried ToMV resistance and 
represented )nfe of the major improvemenits over the old 
tropical ones. Better fruit size was also apparent especially 
in the new er Single seed descernt lines. 

Yield under Improved Drainage 
Bed h ight (iO ci) did inot affect the yield of the 

tropical lines dokriin the humid summer seasol. Ne'ther did 
it significint ly illfluence lMost every chara(cter IleasUred, 
except fruit size (which occurred (-onsistent ly inl both 
determinate aid icleterainate lines I, BLS infection 
(determinate), and dlays to flowering (ilideterminiate). 

Regardless of tIne h( system, tihe highest marketable 
yield was 33 t!ha in) the hest determiiate line and 18 t/ha in 
the best inrdeterniiriite ciltivi'rs. 

PATHOLOGY 

CMV Resistance 
Forty-one accessions were screened for resistance to 

CLCUml er mosjin vilruIs ICMV). All were susceptible except 
accessiorl L 5339 wh ich shows promise as a sotirce of resist­
ance to this dise ire. 

Hairy Tomato for CMV 
Resist,!i t, o)r even toleranMce to CMV is not easily found 

in tomato or its wild relatives. A study with hairy toniato 
showed thaf 30 day; after trarsplanting (end of the growing 
season) , CMV iucileilce rane(jd only from 33.8'' to 76.3" in 
these lines hUt reached 100 ill tlre imor-hairy checks. 

Screening for Resistance to PVY 
A screenirgl methid was developed by which syip toIms 

could be exl)ressedl More distinctly. Six ty-onne rachmlridly 
chosen accessions comprising mainIly wild type tomato lines 
and 14 reportedlIy resi stan t accessions were screened. Among 
these, only two accessions of L. hi rsutunM were found with 
resistance. 



Horticultural Crops Program 

Characterization of Four Poty Virus Isolates 
Four poty virus isolates (T-697, T-1077, T-1082 and 

T-704) recovered in previous surveys for tomato viruses, 
were partially characterized. They reacted identically in 
transmission, host range, physical properties and serology. 
Their host range was confined to the Solanaceae but 
apparently excluded Capsicum sp. They were transmitted by 
aphids in a non-persistant manner. In ISEM tests they were 
not trapped by 10 antisera of poty viruses known to infect 
toma to. 

It is assumed that the isolates represent a new virus not 
described previously. This virus does not appear important 
in terms of distribution on tomato in Taiwan. 

Investigation of a Severe Necrotic Disease 

More than 50V of the necrotic plants were found to be 
infected with PVY. There are reasons to believe that the 
necrotic disease is caused by a synergistic reaction of PVY 
with other viruses, notably CMV or ToMV, which were also 
recovered in these samples. Simultaneous artificial 
inoculations with PVY and CMIV isolates, recovered from 
necrotic samples, were abie to produce severe iecrotic 
symptoms similar to those observed in the f-ic.-j. The 
possibility of involvement of other viruses, however, cannot 
be excluded. 

Tomato Leaf Mold 

Growth of the tomato leaf mold fungus (Cladosporium 
fulvum) was slow on all artificial media tested. Therefore, 
another method was used to speed up inoculum production 
which consists of flooding the Petri dish with a water spore 
suspension to obtain many colonies seattered over the whole 
surface of the solid medium. 

The fungus isolate used in this study was identified as 
race 7, according to the original race nomenclature system, or 
as race 2-3-6 by another system which is gaining wider 
acceptance. 

All AVRDC accessions previously reported resistant to 
C. fulvum were found susceptible to the isolate used in this 
study. 

Testing for Disease Resistance 

All 29 of the AVRDC advanced tomato lines tested were 
found susceptible to leaf mold (Cladosporium fulvum), early 
blight (Alternaria solani), and bacterial spot--(3anthomonas 
vesicatoria).An ad-dtonal 10 lines from the USA reported to 
be resistant to bacterial spot were tested and found 
susceptible, except Hawaii 7998. 

Comparative Vi:ulence of Corynespora cassiicola 
In general, cultivars of C. Cassiicola were most 

pathogenic on the host (tomato, sweet pepper, soybean, and 
tobacco) from which they were isolated, indicating a pattern 
of host specificit''. This indicates that care should be 
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Tomato Pathology 

exercised in selecting isolatcs for resistance screening and in 
characterizing the nature of host resistance. 

Bacterial Wilt 
Efforts to find reliable methods of quantifying bacteria! 

wilt resistance continued this year. The linear component of 
quadratic fit provided a good measure of wilt resistance. 
Root-dip inoculation was a very harsh treatment and might 
have accounted for the increased wilt severity in this year's 
experiment. 

Infectivity Titrations 
The general method for stem-inoculation infectivity 

titrations was to grow seedlings, inoculate them with bacteria, 
and then record the number of wilted plants at several 
intervals. Infectivity titration provided a satisfactory method 
of determining relative resistance and susceptibility of tomato 
to bacterial wilt. Within a given test set, the materials 
considered resistant based on field tests showed a higher ED 
50 than material reported as susceptible. Lines intermediate 
in their resistance also indicated ED 50 values intermediate 
between resistant and susceptible. 

Interaction Between Root-Knot Nematodes and 
Bacterial Wilt 

Root-knot nematodes exerted little influence on bacterial 
wilt deveiopment when the bacteria were applied to the stem. 
In root inoculations, ',owever, the presence of nematodes 
caused the rapid development of wilt. With reqard to the 
final amount of wilt present, there was a difference in 
response among lines. This suggested that there were more 
'han one type of bacterial wilt resistance and that the 
,resence or absence of nematodes would drastically affect 
certain types of resistance. 

Late Blight 

During an artificial late blight (Phytophthora infestans) 
epidemic, line L 1197 did not develop ary disease despite the 
presence of the inoculated plants and the overhead, sprinkler 
irrigation. Although L 1197 displays excellent resistance 
under field conditions, screening will have to be continued 
because !le actual reasons for resistance are still unknown. 

ENTOMOLOGY 

Fruitworm (Heliothis ormigera) Resistance 

After two years of backcrossing by plant breeders and 
resistance screening by entomologists, a fruitworm-resistant 
tomato progeny with bigger fruits than the resistant parents 
was chosen. However, further backcrossing and selection are 

7 



Horticultural Crops Program 

Frui two rm 

necessary to improve fruit size which is still smaller than that 
of conventional ctiltivars. 

Tomato Fruitworm Studies 

A technique to mass-rear fruitworm for the production of 
female sex pheromones to combat this insect was developed as 
part of a NSC project. The artificial Bio-Serv diet gave 
better rearing results: minimum abnormalities ard mortality, 
greater pupal weight, and relatively short larval period. 
This diet is now the standard food source for raising tomato 
fruitworm. Over 17,000 insect pupae have been supplied to 
three organizations involved in this NSC-supported project. 

Aphid Resistance 

A hairy wi Id tomato (Lycopersicon hi rsutuoi sIUbsp. 
glabratum) entry 76W-PI 13I1 7-A had tie lowest number of 
apids among the entries. All hairy L. escIilentum varieties 
had significantly lower aphids than the-standard high-yielding 
susceptible cLutivar, TK-70, which does not have hairy leaves 
or stems. In general, certain hairy entries of the above two 
varieties showed moderate levels of resistance to cotton 
aphids. 

PHYSIOLOGY
 

Effect of Temperature on Flower Membrane Stability 
H[gh temperature increased the membrane permeability of 

both the tomato leaf and floral organs. The pistil and anther 
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Tomato Physiology 

of various varieties demonstrated different responses to 
temperature. Pistil damage was the highest regardless of 
development stage anrd growing tempera-ture. Anthers were 
particularly sensitive to temperatures between 45'' and 50"C at 
anthesis. The comparative repnsoes of membrane 
permeability offers one method to stuty heat stress on the 
reproductive process nowl screening for heat tolerance. 

Effect of Temperature on Proline Content 

Proline concentration in the tomato anther increased with 
advanciniq developmental stage, but free proline decreased 
with ircreasing temperature. In tihe leaf tissue, it 
accumulated as the temperature increased, but its 
concentration was lower than that in anthers and pistils. The 
addition of proitne to the ge"iination neditrm made pollen 
more resistant to high terperature. These results suggest 
that the high jiruline concentrations in the anther may confer 
resistance to the anther at tnfavorably high tempteratures. 

Pollen Respiration 

Germinatingt pollens of two lines exhibited high rates of 
respiration at 20" and 26C. Higher temperatures (32" and 
38'C) clearly inhibited pollen respiration and germinalion. In 
general, CL 5915-153D.-3-3-0 had lower pollen respiration and 
(Jernfination than L 387; hut the addition of proline or hetaine 
to its mediuitir enhanced tehose processes. These resUIts 
reinforce earlier assumptions that proliee is irmportant to the 
tomato repltictive I rss-,; at higjh terpl)erat tire. 

Floral Bud Development In Vitro 

An in vitro study ohtaied satisfactory results with a 
modified MS mediu11ir for tihe culture of tomuato buds at 6, 4, 
and 2 days before antlIesis. In general, rod opening was at 
a satisfactory level, )rowItirr ; was not severe and pollen 
staining was hih. Plen qemivoiti, oweer, was low and 
was reduIced 1)y h)i ghI t e II1)erItLIre . C L 59115 hadt more 

gerriinating puollerus , opened irds, and stained pollens, but 
less hrowning thi L 387. The achlitiorn rif proline to the 
mediurn slightly re(ic(l hroMin . In %itr() floral brd culture 
may he a- good tool for ficilititi -j-l ysiflogical studies of 
gametoolenesis. 

Heat-Tolerant Characters 

An inventory r, 25 entries t)reviorslv irlentified as 
heat-tolerant anid two entries as heat-sensitive vis made to 
identify genetic var;atiiin in ft, it set and frtuit vield, together 
with their assrciatdl mnnrphoqli(:,cal chinractors arnd physirlogji­
cal processes U1i22 hot, wet cun(titiouns. 

CL 5915-153D,-3-3 was fnir d the mst tolerant entry 
having high fruit set with the leat strrma exscrtipor, antheral 
cone splitting, and anther heat Nj-y at 50 (7. L 3958 
(Salaclette) had comparable fruit yied hut lower fruit set 
percentage and frtit nutimber . IHowever, it had a rge fruits 
and a high SLW which may facilitate high dry natter accumnu­
lation in the fruit. 

9 
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Tomato fruit set through 
in vitro pollination 

Endogenous Plant Hormones in Tomato Fruit-Setting 

Results supported the assumption that temperature plays 
an important role in controlling the levels of endogenous lplant 
hormones in tomato. Furthermore, it showed an obvious 
relationship letween fruit set or early ovary growth and the 
changes in hormone levels in the ovary Under favorable and 
unfavorable environments. 

High levels of extractable IAA and GA3 and low levels of 
extractable ABA in pistils were associated with plants having 
favorable growth conditions; and vice versa with plants 
having unfavorable growth environments. For parthenocar­
pic fruits, it was suggested that a threshold concentration of 
endogenous IAA was necess',.y for fruit development. The 
level of GA, may hold the key to controlling fruit set at high 
temperature. 

Pollination 

CL 1131-0-0-43 and BL. 6807 were abe to produce viable 
pollen under high temperature conditions, and to pollinate and 
set fruits by themslves. Emasculation with artificial pollina­
tion substantially improved fruit set of these lines but not of 
Severianin. 

The results suggest that either ovules/pistils of Seve­
rianin may be damaged by high temperature, or that the 
spontaneous fruit set ability under high temperature may be 
so overriding that pollination with viable pollen is not effec­
tive. 

Heat Tolerance 
Fruit set and fruit yield were lower in parthenocarpic 

tomato than in the seeded, heat-tolerant tomato. However, 
parthenocarpic PT 1461 was comparable to seeded, inter­
mediate, heat-tolerant tomatoes on these characters, 
suggesting that it possesses heat tolerance to some extent. 

10 



Processing Tomato 

Fruit set: !artherocirpic (left); Normal (right) 

Fruit sizes of parthenocarpic PT 101411, PT 11161, and Seve­
rianin were generally larger than those of the other entries, 
which compensated for their low fruit set. This study con­

firms the finding that the AVRDC improved seeded, heat­
tolerant tomatoes have higher yields and hetter fruit set than 
parthenocarpic tomatoes at high tempert tires. 

Parthenocarpy Inheritance 

Plants with fLuits COntiii ni(j Matijre Or irnrniattire seeds 
performed much better in terms of fruit yield tinder high 
temperature. Althogucih there was some level of heat-tolerarice 
in fruit setting of parthenoccarpic tormatoes, their yield did not 
match that of seeded plants. SeededC plantIs with matUre or 
immature seeds had larger fruits than seedless ones. 

PROCESSING TOMATO 

Heat-Tolerance and Disease-Resistance 

Some F, selections (PT 3023, PT 3025, PT 3026, PT 
3027, TM 103, PT 83518 p rodticed two to th ree t iles more 

fruits than the stlperior c(ntrol ctltivars. Most of the entries 
showed a good level of risistaice to high teMlI)eratUre bt:t had 
relatively small frulits. P1 3025, PT 3027, and PT 600 har' the 
best overall rating ii, terms Of fruit setting under high tem-­

perature, size, firmness, incd color )f fruits. 

Verifying Disease Resistance 

A series of seedling inoculation tests showed that most of 
the 24 cultivars tested were resistant to root-knot riema tode 
arld all but one were resistant to fusaritim wilt anid TMV 
(strain 1). 

11 



Horticultural Crops Program 

( lIlning process i lg tnlr;itoes 

Regional Yield Trials 
The hybrid selection TM 103 produLced up to 78 t/ha of 

marketable fruits - 714', higher than that of the most commonly 
Used local ciltivar" or 118, higher than that of the newly 
released processinq tornato cultivar, Tainan Selection No. 2. 
The overall nrean yield in nine trials was 77 to 84 t/ha in 
comparison with 62 to 63 t/ha of the control cuIitivars. 

Heat Tolerance of Parthenocarpic Tomato 
AlthogIU1h parthenocarpy in torna to is controlled by a 

single recessive gene, there are differences it) the expression 
of seeclessness itndifferent families, and the intermediate 
type (partial seed lessiness) seemed to hive the hest ability to 
set rruit ill high ternperatUre. li the completely partheno­
carpic lines, there were also differences in the ability to set 
fruit under high temperature. 
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Chinese Cabbage 

INTERNATIONAL COOPERATION 

Seed Distribution 
The Chinese cabbage program distributed 1,525 

seed packets to 174 cooperators in 68 countries. 

Crop Release 
The Central Research Institute for Horticultural 

Crops, Bogor, Indonesia officially released AVRDC-bred 
77M (3)--26 and 77M (3)-40 as "Sanguih.e" and "Talaud", 
respectively. 

International Trials 
Australia - In the semi-arid subtropical areas in the 
north, AVRDC ASVEG I performed well in a trial con­
ducted by the D-partment of Primary Production, Dar­
win. 

Brunei - The Sinaut A!,ricultural Research and Training 
Center reported two AVRDC entries with commercial 
potential for the dry and wet seasons: 77M (3)-35 and 
77M (2/3)-41. Both were most tolerant to soft rot. 

Indonesia - A number of AVRDC hybrids and open­
pollinated cultivars showed excellent performance in a 
preliminary trial at the Australian Livestock Development 
Project at Kupang. The best entries yielded 36 to 38 
t/ha in 61 to 65 days, averaged more than 1 kg/head, 
showed nearly 100% heading harvest rates and had 'no 
soft rot infection. 

The ROC Agricultural Technical Mission in Central Java 
tested Hybrid 58 and ASVEG 1 against two commercial 
hybrids. ASVEG 1 outylelded the check cultivar at 
higher elevation. 

Philippines - The Director of the Institute of Small Farms 
and Industries of the Ateneo de Davao University recom­
mended Hybrid 58 and B 189 for use in the area. These 
entries did not suffer any soft rot damage, averaged 1.5 
kg head weight and obtained nearly 100% heading. 

USA - Reports from cooperators in temperate regions 
indicated a surprisingly acceptable preformance of the 
AVRDC cuttivars bred especially for the tropics. Head­
ing ability, however, depended on planting season. 

At Michigan State University, East Lansing, ASVEG 1 
performed well and was highly preferred over other 
Asian cultivars because of the prevailing market demand 
for 2- to 3-lb heads. 
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Horticultural Crops Program 

BREEDING 

Germplasm Evaluation 

Of the 15 newly accIuired accessions tested, three (B
808, B 812, Summer Sun) were found heat tolerant. Summer 
Sun yielded well and had 1007, heading and harvest rates. 
These accessions had heading rates comparable 'Lo ASVEG 1, 
but were late maturing and more prone to soft rot attack. 

Combining Ability Trials 

A total of 165 new cnmbinations were tested against the 
standard check, ASVEG 1 , in five different sets of combining 
ability trials. None of the new hybrids in the first set was 
clearly superior to ASVEG 1 . ilowever, some were selected 
for further tests based on t heir overall appearance. A 
number of superior hybrid corobinations derived from tie 
TuMV backcross program and crossed with the older tropical 
inbreds proved marlkedly better than ASVEG I in a series of 
related tes s. The best new combinations will be retested in 
1985. 

Stability in Yield Performance 

A series of advanced yield tests identified two new 
hybrids (82-156 and 82-157) as having a relatively more stable 
performance over a wide range of environments than the 
others. ASVEG 1, the standard check, was also fairly 
stable. The main advantage of the two hybrids over ASVEG 
1 was in overall appearance: smoother leaf texture, 
hairlessness , anid a more erect growth habit. They were also 
more turgid in severe summer heat arid moistUre stress than 
the others, including ASVEG 1. 

Improving ASVEG 1 

Further intercrosses of sibs within ASVEG 1 did riot 
alter the general morphology of the hybrid. Slight changes 
among them did not warrant replacinq ASVEG 1. Although 
the present form has the disadlvantage of puckered leaves, 
the possibility of economically producing its seeds and the 
stability of its performance througlIov It the summer more than 
make up for this limitation. 

Seed Blending of ASVEG 1 

Seed blending is a real possibility for ASVEG I. The 
blended seeds did not differ from either the direct and 
reciprocal cross in all traits measured. Seed blending makes 
seed production more economical and easier. 
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Chinese Cabbage Breeding 

Disease Resistance Breeding: Hakuran Bickcross 
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Horticultural Crops Program 

PATHOLOGY
 

Downy Mildew 
Resistance to downy mildew in Chinese cabbage is ex­

pressed in the seedling stage. In vitro studies with arti­
ficially inoculated, detached cotyledons ofT77M(3)-27, 77M(3)­
35, and Hybrids 62, 58, and 59 showed lower rates of spore 
production when compared with the susceptible check, Pin­
lulh. The inbred lines used as parents for the hybrids were 
also tested in this manner, and the regression line of each of 
the F1 hybrids was the average of its parents, suggesting 
that downy mildew resistance is an additive trait, and that 
the resistance of a hybrid may be estimated from the relative 
performance of its parents. 

Soft Rot 
Experiments with soft rot caused by Erwinia carotovora 

continue to examine cifferent methods of inoculation and 
environmental factors leading to disease increase. 

In a 2 by L factorial experiment, the effect of break ing 
leaves was greatest in tie spray-inculated l)lt s. Leaf 
breaking had a minimal effect in the irljection-inocntlated and 
non-inoculated treatments. Overhead spray inoculation l)r0­
ducecl high evIs of soft rot wh en combined with leaf­
breaking by the sterns. 

In a plant density e,,eriment with three different intra­
row spacings, and 1, 2 or 3 rows per bedl, no effect of plant 
density on the incidence of soft rot was observed. 

Screening for Resistance to TuMV 
Fifty-eight accessions were screened for resistance to 

strains CL and C5. Accessions B 319 and B 820 were found 
resistant to C'4. None of the accessions were resistant to C5. 

ti 

Soft rot 
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Chinese Cabbage Entomology 

Sp1)1i Ik 1e r ri-- ,clt ioll 1-,)I (I i m m b ITWthI (111t I-( 

ENTOMOLOGY 

Sprinkler Irrigation for Diamondback Moth Control 
Nine years iof (iatwiorl-Id +ck r:i)ti rmo ittlior-irt.l has de'on­

strited it, prov\,'eitce tlldirin( the iry -eas1n. 10831n it was 
found thalt ,pr'irfldehr irri(J Iti<>tl sio-11ific:;intl\, 'edlti(ed (fillf(wrd-
Ick mo+th' infec'tIti +l). 

In r hI t t ( v,1'i i11i I( ffwit I , II (. or t r t t t(1il +n 
c 1Al);I( irn tlli- yer-"< - e v,; ( li',+'-ti tlw dr1(trltrirwtlt JIm" 

of ,.litr tlhrtIi ll ,Irit ) irri(ltity ,* t] t irrijtitedt Ii' pritk-­
et. 0 ver heo, q wri tle ir ri'J, t ioll '-.iitt~ fi(,III1Y reduJCed-t r Iy 

ii+ e wit :P',, I )rk.et tf , t a , ml eldh 1(t \,iold o+f c(1111111()1 

Cabbage Webworm Resistance 

YOu11)1 ,1 e o f ( hi , wo twilir I t(11ll i uLdI lis) feed 
o the (JrI..i, I(; ;itrtt ,f Chinli( riuho o 'eedlinqs. This 
provok(,s either Ihe tiit'. tfith (tr failutie to fowru I head. 
Seeullrics, iof 1 3-) itr w re sihiu i Ilhe fjt'Ihi,vaS ti i 111i 
exI)ts(Il tIt thu ,Iftlient level of irise(t pipruhIti)tIt, mIT the 

A It hout fi ,II I( (-,,,titiis v.v e o, 1rIrIriIu e(j I\y .' I , , \ ,J(d)w(wi1 
larvae, I ii t :t t w,.er(, relaitively' less Ied.(issirs tiinij 
The\' v ill 1 res1 e d in 1)15 to select :nsiste tlV lezisthue 
ciam.l(joci trics fo)r Ii)osciuhI use ini the r(ist-n(-e Ihreed i1(i 

19 



Horticultural Crops Program 

Chemical Control of Cabbage Webworm, Aphids and 
Diamondback Moth 

Three insecticide scre­
enings, each involving 
nine insecticides and one 

41untreated check, were 

conducted during 19811 to ,
 
investigate the effective- A,

ness of various conven­

tional, as well as new 
chemicals in controlling 
insect pests of Chinese 
cabbage.
 

In the first trial, 
profenofos, EPN, and tria­
zcphos sprayed at weekly 
intervals gave equal or 
better control of cabbage 
webworm than did the 
standard chemical, para­
thion. These insecticides 
also gave superior yields
than control plots which "0" , ,
received no insecticide. 

In the second trial 
aimed mainly at controlling 
aphids, pirimicarh and 
profenofos sprayed at 
weekly intervals gave 
superior control and 
doubled the yield compared 
to control plots which Aphid infestation of Chinese 
received no insecticide cabbage during seed production 
spray. 

In the third trial, aimed primarily at diamondback moth 
control, MK936 (18 g Al/ha), bendiocarb, and profenofos 
sprayed at weekly intervals gave excellent control of diamond­
back moth and significantly increased cabbage yields. 

Tomato Leaf Extract Deters Diamondback Moth 
Oviposition 

As a consequence of the intercropping experiment, the 
effect of tomato leaf extract on the _.iposition oF diamondback 
moth on common and Chinese cabbage was studied. The 
seedlings sprayed with tomato (wild or cultivated) leaf extract 
had significantly reduced numbers of eggs compared to 
seedlings sprayed with water only. Apparently, the tomato 
leaf extract deters the diamondback moth from laying eggs on 
treated leaf surfaces. 

Intercropping for Diamondback Moth Control 
As a result of the larvae of diamondback moth (Plutella 

xylostella) feeding on foliage, the yield and quality o- tFe 
produce is reduced. To assess the possibility of controlling 
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Chinese Cabbage Physiology 

infestation through intercropping instead of insecticides, 
common cabbage was grown together with 99 different crops 
from India, Taiwan, Thailand and the U'A. Although barley, 
oat and safflower hinder access of comnor cabbage to insect 
infestation, they also drastically reduce cabbage yields be­
cause they completely cover the cabbage. Since dill, garlic 
and tomato reduce insect infestation without covering the 
cabbage plant, they will be further investigated during 1985. 

Oviposition Behavior in Daimondback Moth 

Since diamoncibaclk moth larvae do not migrate but in­
stead feed and pupate on the host plant on which the female 
lays eggs, host plant selection by the adult female is crucial. 
The diamondback m(th laid significantly greater numbers of 
eggs on two Chinese cabbage cultivars than on common cab­
bage. A future study will examine the relationship between 
this insect's oviposition and the trichome density on the 
Chinese cabbage leaf surface (common cabbage is essentially 
glabrous). 

PHYSIOLOGY 

Water Usage Studies 
A method of measuring water consumption daily by use 

of PvF strips was devised to study water use efficiency. 
Heat-tolerant Hybrid 62 utilized water more efficiently under 
high temperature conditions during the growth period and 
produced more heads and dry weight than heat-sensitive 
B-33. The results support the fiiding that heat tolerance 
depends not only on a plentiful supply of water, but more 
importantly, on the plant's ability to uptake water and pre­
serve it. 
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SWEET POTATO
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Sweet Potato 

INTERNATIONAL COOPERATION 

Distribution 

A total of 110 sets of sweet potato breeding lines 
and accessions was sent to 99 cooperators in 44 coun­
tries. A safer, reliable, and more efficient distribution 
system using small virus-free storage roots was devel­
oped to replace the tissue culture method in which 
survival rate is low. 

Crop Releases 

Bangladesh - After extensive trials three AVRDC culti­
vars, BNAS-white, AIS 0122 and Tinirining, were recom­
mended for release by BARI because of their high yield, 
shape and size of roots, chemical composition, keeping 
quality and weevil resistence. 

Tahiti (French Polynesia) - Five AVRDC selections were 
released - CN 942-47, CN 1038-16, CN 1038-15, Cl 
590-33 and Cl 591-14 - which were especially recom­
mended for their superior yield, early maturity, and 
better eating quality. 

IRAT scientists have successfully used AVRDC germ­
plasm as parental stocks to improve local cultivars; 
seven breeding lines were being selected for release. 

International Trials 

Indonesia - Four AVRDC selections significantly out­
yielded the local check and were used for regional trials 
by SARIF, Padang. 

Philippines - Three AVRDC cuitivars outyielded the best 
check line. CN 1232-9 is suitable for human consumption 
because of its taste and appearance, and for feed with­
out cooking because of better starch digestibility. 

Thailand - In trials conducted by TOP, Kamphaeng 
Saen, AVRDC selection CN 1028-5 significantly outyielded 
local cultivars; however, it was reported as being un­
acceptably soggy. 
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Horticultural Crops Program 

BREEDING 

Germplasm Evaluation 

In 1984, eight sweet potato cultivars and 4,050 true 
seeds were introduced from Indonesia, the Philippines, 
Taiwan, Thailand and the USA. The AVRDC sweet potato 
collection now totals 1,208 accessions. 

Of the 396 accessions evaluated, 21 cultivars showed 
considerable dry-miatter content (35 to 42.7,) , 22 had 
superior dry matter yield potential, 28 cultivars displayed
high protein content (9.1 to 130 ) , and 17 indicated 
substantial total biological yield (vine plus root). These 
materials will he further evaluated in i985. 

Hybridization 

A total of 94,717 sweet potato seeds were collected 
during the 1983-84 cool season. Three types of hybridization 
were conducted: hand crosses, open-pair pollination and 
polycrosses. Hybridization concentrated on raising 
dry-matter yield for feed! industrial uses and on improving 
eating (tIality and flavor for human consumption. 

Seedling Screening 

Of the 68,170 seeds sown, 6,557 seedlings were selected 
based on the qualitative characteristics of the plants, e.g. 
flesh and skin colors, appearance and shape of storage roots, 
and plant types, and the results of the rapid determination 
method for d ry matter and protein. Excpt for a few 
non-flowering cultivars , 'tIfficient hybrid seeds were 
successfully produced through controlled crosses, open-pair 
crosses and polycrosses. Application of multiple selection 
criteria at variouis stacges of breeding resulted in substantial 
narrowing clown of total populatiorl size. Considerable 
improvement in percentage of dry matter and dry matter yield 
was ohserved over previous trials. 

Yield Trials 

Preliminary and advanced yield trials were conducted in 
the favorable (cool-dry) and unfavorable (hot-wet) seasons ­
initially AVRDC and later in multi-locational trials in Taiwan ­
before shipment to international cooperators for trials. 

Clones selected this year were less promising than in the 
previous year. It appeared that the population is 
approaching a yield plateau of 20-30 t/ha in the unfavorable 
and 30-40 t/ha in the favorable seasons. Selection CN 
1309-18 was the only cultivar which yielded significantly 
higher than the control. 

Yield Stability Trials 

Multilocational trials were conducted during the dry and 
wet seasons under nine different environments to better 
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Sweet Potato Breeding 
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Understand the nature of yield sta.hilitv ! t i 1 5 A\'RDC 
advanced cultivars, selections CN 1028 -15, CN 1108-13, CN 
1232-9 and CN 9'11--32 werec identi fied ats su~perior cult iVars for 
yield stability, with an ,verage marketable yield nf 24 t /ha. 
The per fornmance of h I( h-y'iC ldij CciiVa S, noweve r, was loss 
stable thani that nf Inw-yieldinq ones. 

Hot-Wet Season Yield Trials 

In order to redni e the ovr-ierodictio of rice dAUring 
the wet-hot sei1t , iiec a egun1 with PDAF artid TARI 
to identiify ueerior sweet astticult ivivrsfo r this 
unfavorae Season1. hi hnt-wet season trials, electioni CN 

-
1108-13, C(N 123)2 ()and CN 912--47 were foLund superior tn the 
control clt tivir TN 64 md exhibited i similar level of 
aclaptabhility to the other controtl c-tltivar TiN 66. The first 
two stjerior citltivat-s -inI TN 66 showed relative stable ,-ields 
Llnder )1th .,et-hot ind cool --dr' seasons. 

Selection for Animal Feed and Industrial Uses 

This )iject aim,, it dtevelopinq troi ,il tiltivot with 
superior Iry matter amtil -tlrch yields, amid better feeding 
efficiency "(r animals til for rihltistrial uses. Two ultivars, 
CN 1232-) tl CN 1219--1, were idlentified i,ish vintq excellent 
adaptaibility .11(I starch yield tindot wet-li t eivironietn nts. 
( See Chemistry uider N 1:. for restlts of the feedigi­
efficienlcy tests. 
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Horticultural Crops Program 

PATHOLOGY
 

Distribution of SPV-A and SPV-N 

These two viruses were found to be very unevenly
distributed within mature sweet potato plants. Neither SPV-A 
nor SPV--N were detected in all leaves with symptoms and 
both viruses were also found to be present in symptomless
leaves. No spatial pattern was recognized for the presence of 
the two viruses in the leaves. They were, however, detected 
with more consistency in the proximal stem and branch sec­
tions than in the distj! sections. 

Virus Indexing of Meristem-Derived Plantlets 

A high percentage of SPV-N (11.8'D) was detected by 
ELISA in meristem-clerived plantlets. SPV-A was found in 
only 3.8% of the plantlets. To assure absence of virus, it is 
recommended that vines or tubers be subjected to heat treat­
ment prior to meristem excision and that all the leaves of the 
meristem plantlets instead of only one or two, as in past
practice, be virus-tested. Additional testing of mature 
meristem-derived plants by grafting to susceptible indicator 
plants shouid also be done to assure absence of viruses. 

ENTOMOLOGY
 

Weevil Resistance 

In order to control sweet potato weevil (Cylas formi­
carius F.) cheaply and effectively, weevil resistance screen­
ing has been conducted at AVRDC since 1975. In 1984 
screening tests, the number of weevil varied from 0 to 87.6 
insects/kg roots and damaged roots 0 to 33.6'-. The low 
damage rates, however, may not be CLue genetic resist­
ance; they could be due to environmental factors since wide 
variation was observed among replicates. A reliable source of 
resistance has yet to be identified. 

Sweet potato weevil
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Sweet Potato Physiology 

V;neborer Resistance Screening 
Thirty-seven less damaged accessions from the 1983 

testing were screened for the third time at Pe ghu Island for 
resistance to sweet potato vineborer (Omphisa anastomasalis). 
Accessions 1582, 1656, 1708, 1780, 1789 and standard resistant 
192 were free of vineborer damage. These accessions' resist­
ance mechanism will be characterized before utilization in the 
breeding program. 

PHYSIOLOGY 

Small Virus-Free Roots for International Germplasm 
Exchange
 

Because of its susceptibility to extreme temperature, 
rough handling and lack of facilities/personnel, germplasm 
exchange in test tubes has a low viability record in surviving 
international transfer. 

'.n alternative method of producing storage roots from 
leaf-cuttings of virus-free plantlets obtained through meris­
tem-tip culture was examined. These plantlets were trans­
plantedt under insect-free conditions in a sterilized soil me­
cHum. The c <panded leaves derived from the mature plants 
were then cut at the base of the petiole and were planted in 
a new sterili :ed soil medium where t hey develop storage 
roots. The expanded leaf was then subjected to virus index­
ing by ELISA. 

Four to five virus-free plantlets per month can be grown 
from the in vitro single-node cuttings used to obtain the 
mature plants. The plants, in turn, produce an average of 
15 leaves per month, and of these, ajproximately 50', produce 
sniall storage roots. An average of ?2 virus-free roots were 
produced by each plant in six months. 

This method represents better means of obtaining 
virus-free sweet potato germplasm; storage roots are easier to 
ship, handle t(d store than plantlet: in test tubes. 

Factors Inhibiting Storage Root Formation 
Petiole leigith and leaf age were examined to determine 

influence on the ability of storage-root formation from leaf 
cuttings. Newly expanded leaves had better chances of 
survival, thereby increasing the chance of storage--root 
forination, but petiole leng t h did not sig iii ficaii thy affect 
storage-root format ion , al thoUCh leaf Cuttings wit 1h short 
petiole lengths did form more storagje roots. 

Leaf-cuttings Response to Drought 

Polyvinyl formate (PvF) strips were used as water 
carriers to maintain soil-water status in screening for drought 
tolerance. Using three accessions and seven breeding lines, 
the fourth, fifth and sixth leaves ftora the vine tip were cut 
at the petiole base and planted in sand and soil mixture with 
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coitrolled water by PvF ;iheets to create four levels of 
drought stress. A\'RDC's high yielding line, CN 1028-15, 
was consistently the highest storage root yielder under the 
four levels of drougCht stress in both tests. The leaf-cutting
technique cooUl1( be an easier method for screening drought 
tolerance in sweet potato. AlthoUgh the PvF strip technique 
needs further improvement, it is potentially useful for 
drought-stress studies and screening. 
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Mungbean 

INTERNATIONAL COOPERATION
 

Distribution 

A total of 108 
ators in 29 
accessions. 

seed pack
countries: 

ets 
824 

was 
b

distribu
reeding 

ted 
lines 

to 90 
and 

cooper­
1,507 

Crop Releases 

Australia - The newly released cultivar "King", which 
has an AVRDC accession as a parent, has been extended 
to nearly 7,000 ha in the Northern Territories, Central 
and SE Queensland. 

Fiji - Mungbean breeding lines VC 1007-14-1-5B and VC 
1160-1-1-2B have been released as Station 25 and Station 
27. Seeds have been distributed to the farmers. 

Philippines - AVRDC breeding line VC 1163-2-3-4-2B was 
released as BPI-MG 1 by the Philippines Outreach Pro­
gram. It is recommended for dry (1.1 t/ha) and wet 
(1.4 t/ha) seasons. 

International Trials 

Fiji - Trials indicated that VC 1560 D appeared
promising. 

Indonesia - Newly released "Manyar", AVRDC selection 
VC 1089 A continues to be the highest yielder. 

Israel - Preliminary reports indicated that VC 1973 A 
was promising with high yield potential. 

Nepal - In tests by the Agriculture Section of the Tinau 
Watershed Project, Lalpati, VC 1647 B yielded 0.9 t/ha 
compared to 0.7 t/ha for the check. 

Pakistan - AVRDC accession V 4800 (cv. Type 1 from 
India) was rated to have better level of mungbean yellow 
mosaic virus resistance. 

Swaziland - VC 2768 A yielded of 3.5 t/ha in trials from 
the 11th International Mungbean Nursery (IMN). 
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Legume Crops Program 

BREEDING 

Gerrnplasm Evaluation 
One hundred and forty-three new mungbean accessions 

were added to AVRDC's collection, bringing the total to 
5,263. In addition 144 accessions of other related Vigna sp. 
were also collected from Pakistan and Laos. 

in preliminary evaluation, Pakistan entries 40528 and 
40549 had 1000-seed weights of 58 and 61 g, respectively. 
Entry 40576 had the lowest CLS and PM rating. The screen­
ing of AVRDC germplasm in Pakistan identified several acces­
sions with multiple disease resistance useful for their breed­
ing program. An exchange )f germplasm between Pakistan 
and AVRDC is mutually beneficial. 

Hybridization 
The majority of the 227 crosses made were to combine 

high yield, resistance to diseases and insects, photoperiod 
insensitivity and incorporate synchronous maturity. All 
crosses will be evaluated in 1985. 

Yield Trials 
In 1984 preliminary yield trials, breeding line VC 3689-1­

1-B-1 had negligible CLS symptoms in July planting. Entries 
VC 3743-2B-1-1-B and VC 3738-2B-2--1-B gave more than 3 
t/ha in February planting and had moderate to high levels of 
resistance to CLS and PM. 

In intermediate yield trials, eight entries yielded from 3 
to 3.3 t/ha while the check cultivar, V 3476, gave 2.6 t/ha. 
In advanced yield trials, VC 3117-7-21B-2-B produced 2.9 and 
1.9 t/ha in the February and July plantings. 

In elite yield trials and IMN trials the outstanding en­
tries were VC 2768 A, VC 2764 A and VC 2768 B. The 
average yield of February and July plantings was around 2 
t/ha. 

New selections with a yield potential up to 3 t/ha com­
bining different levels of disease resistance, varying seed 
sizes and different seed coat lustre have been identified. 

Disease Resistance 
Three hundred and six breeding lines were evaluated for 

disease resistance across three seasons under natural disease 
epidemic. Six breeding lines were highly resistant to both 
CLS and PM; among them four gave more than 2 t/ha yields
in March planting. Three breeding lines which appeared su­
perior to VC 1560 D are: VC 3528-2B-3-B-2, VC 2719-B-18-B-
3-B, and VC 3748-3-B-1-2-B. 

Performance Under Minimum Management 
Optimum and minimum management input elite yield trials 

reported in 1983 were repeated in 1984. The mean yield 
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under minimum input was 1.0 t/ha compared to 1 .5 t/ha for 
optimum input. Results in 1984 confirm the 1983 findings that 
selections with an average yield of I t/ha or more under 
minimum input are available at AVRDC. For example, VC 
2771 A yielded 1.3 t/ha while VC 27514 A, VC 3061 A and VC 
3031 A each yielded 1.2 t/ha under minimum input. Such 
cultivars may be valuable considering that mungbean is usu­
ally grown with minimum input. 

Photoperiodic Response 

The yield trial entries ace routinely evaluated in order 
that promising lines with photoperiod insensitivity can be 
selected. 

In 19811, 229 breeding lines were evaluated under both 
natural and artificially-extended 16 hour photoperiods.
Among them 16' , were insensitive to photoperiod (sensitivity 
score 0-14). Five of the photoperiod insensitive lines had an 
average yield potential of more than 2 t/ha (March and July
plantings combined) and combined moderate to high levels of 
resistance to either CLS, PM or both. 

PATHOLOGY 

Virus Resistance Screening 
Ten accessions representing most of the parents of the 

elite breeding lines and nine accessions reportedly resistant 
to the mungbean strain of bean common mosaic virus 
(M-BCMV) were screened for resistmnce to the unknown virus 
isolates M2, Mil and M25. Twenty-two elite breeding lines 
were screened for resistance to M25 and CMV. All of the 19 
accessions tested were susceptible to the three unknown virus 
isolates. Seven of the 22 elite breeding lines were immune to 
CMV and two were immune to M25. No line showed resistance 
to both CMV and M25. 

Characterization of Three Poty Virus Isolates 

For the charac arization of virus isolates M2, M4 and 
M25, which were obtained in earlier virus surveys, additional 
hosts were tested. The host range appeared to be restricted 
to leguminous crops; besides muonghean the isolates also 
infected French bean, Azuki bean and cowpea. In host range
and serological reactions, these isolates closely resembled the 
unknown soybean virus isolates, even though they were not 
able to infect soybean. The unknown soybean virus isolates, 
on the other hand, did not infect munghean which may reflect 
host specialization of these two groups of isolates. 

Powdery Mildew Resistance 

Results of screening seedlings for resistance to 
mungbean powdery mildew (Erysiphe polygoni) in the 
greenhouse through artificial inoculation were similar to those 
of previous field screenings. 
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Powdery mildew 

Longevity tests of powdery mildew spores in cold stotage
showed that storage for several months did not adversely
affect longevity and infectivity of the spores. In periods of 
interrupted screening, spores can thus be stored and used 
whenever needed to start new infections. 

ENTOMOLOGY 

Beanfly Resistance Screening 

Eight new accessions that proved to be moderately
resistant to beanflies (Ophiomyia phaseoli, 0. centrosematis, 
and Melanagromyza sojae) in a second screetinginIndontesia 
were screened with resistant checks for the third time at 
AVRDC. Three accessions, V 1160, V 5784 and V 5973 
showed comparable resistance as our moderately resistant 
entry V 4281 . These three accessions represent additional 
sources of resistance to beanflies. 

Screening for Beanfly Resistance in Segregating 
Populations 

Since beanfly infestation rarely kills susceptible
mungbean plants and the insect feeding is concealed within 
the stems, it is difficult to select segregating materials 
carrying beanfly resistance and high yield. The populations 
are bulked until F6 and selections are then made at this stage
for high yield. The F7 plants thus selected are individually
bulked and their harvest is divided in two eclual lots: one lot 
is planted in the field and screened for beanfly resistance 
and the second lot is saved in storage. Seeds of those 
entries that showed high levels of resistance to beanflies are 
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then mldtiplied and sent to cooperators for screening in 
various parts of the world. 

Using this method 8488lone F6 population was 
screened and several F7 high yield entries were selected 
which will be tested for final beanfly resistance in 1985. 
Three other populations were bulked and advanced through 
two generations. One of these populations will be selected 
for high yield in 1985. 

Beanfly Resistance Mechanism Study 

In 1980 three mungbean accessions were found with 
moderate levels of resistance to beanflies and since then the 
most resistant accession, V 4281 , has been used in the 
breeding program. In 19814 the mechanism of beanfly
resistance of three accessions was studied. Since unifoliate 
leaf stage is the most vulnerable for bean"!,' damage, unifo­
liate leaves were investigated for possible antibiosis. Larvae 
of two polyphagous insects, Porthesia taiwana and Heliothis 
armigera, were reared on the Lnifoliate leaves othree 
resistant and two susceptible accessions. At intervals insect 
mortality and the percent larvae becoming pupae at piupation 
were recorded. The insects fed on unifoliate leaves of the 
resistant entries suffered significantly greater mortality and 
reduced, practically zero, pupation compared to those fed on 
unifoliate leaves of susceptible entries. This finding indicates 
that there are certain principles in unifoliate leaves of 
resistant accessions which are antibiotic to beanflies. 

Screening for Bruchid Resistance in Interspecific 
Cross Segregating Materials 

In 1979-80 two blackgram accessions were found to be 
moderately resistant to bruchid (Callosobruchus chinensis). 
During 1981-82 the technique for making crosses was 
perfected, leading to their successful crossing with several 
advanced breeding lines of mungbean. The resultant F's and 
backcross progeny totalling 113 lines (105 int rspecific
hybrids and eight parents) were screened for resistance to 
C. chinensis :n 1984. Forty entries (20 free of insects and 
To withl some Undamaged seeds) showing some degree of 
bruchid resistance will be backcrossed to alvanced mungbean 
lines to obtain bruchid resistance. 
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INTERNATIONAL COOPERATION 

Seed Distribution 

The soybean program distributed 5,892 seed packets 
to 121 cooperators in 39 countries: 58 Asian soybean 
evaluation trials (ASET), 796 breeding lines, 914 acces­
sions and 28 others. 

Unofficial Crop Releases 

St. Lucia - PLENTY in the West Indies identified AGS 8 
as promising and is extending it to farmers. 

Taiwan - After three years of testing by the Tainat, 
District Agricultural Improvement Station, the local 
farmers had slowly increased AVRDC cultivar AGS 66 
under cultivation to about 100 ha. 

Thailand - A narrow leaflet AVRDC selection, 16-4, 
gained popularity in the Sukothai and Chiang Mai area. 
Since its leaves resemble the leaves of Kang Kong, Thai 
farmers named it "Pakboon" soybean (Pakboon is Kang 
Kong in Thai). 

International Trials 

ASET - In AVRDC Soybean Evaluation Trials, AGS 129, 
a narrow leaflet selection, performed well across a 
number of countries. It is resistant to bacterial 
pustule, moderately tolerant to soybean rust, resistant 
to downy mildew, immune to soybean mosaic virus and 
black eye cowpea mosaic virus. 

Colombia - A number of AVRDC soybeans were selected 
as high yielding and multiple disease resistant by ICA, 
Palmira. AGS 79 produced 3.8 t/ha in 90 days. 

Indonesia - A mutant of G 2120 gave 2.6 t/ha in 99 days 
while the local check gave 1.6 t/ha in 98 days. 

Philippines - AVRDC soybeans were screened at IRRI by 
an IITA scientist for drought resistance. AGS 155, 163 
and 170 appea;" to be drought tolerant with 1.2 t/ha 
without irrigation. 

Saudi Arabia - In trials by the ROC Agricultural Techni­
cal Mission for photoperiod insensitive selections, AVRDC 
cultivars AGS 29, AGS 129, AGS 130 and AGS 66 ma­
tured on average 20 days quicker than control check 
Davis. 
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BREEDING 

Germplasm Evaluation 
Through the assistance of USDA and the IBPGR, 1 807 

new accessions were added to bring the total collection to 
12,330. Useful mutants and new entries from Vietnam and 
Laos are considered especially valuable additions. 

With IBPGR assistance 2,648 non-USDA accessions were 
characterized using IBPGR descriptors. Among them 26 had 
characteristics required for vegetable soybeans: large seed 
size, gray pubescence, large pods and more two-seeded pods. 

Hybridization 
Thirty-three promising breeding lines were crossed with 

30 new accessions to combine multiple disease and insect 
resistance with high yield. A total of 184 crosses was made 
to develop improved vegetable and grain soybeans. 

Yield Trials 
In preliminary (PYT) and intermediate yield trials (IYT)

conducted using a split plot design to detect yield differences 
between treatments with and without fungicide and their 
interaction, only genotypic differences proved significant.
The results suggested that more frequent fungicide treatment 
is required to contain the disease in order to detect tolerance 
to soybean rust. 

In the February planting, ten breeding lines in PYT 
yielded 4 t/ha or more with GC 60002..2-10-8 giving 4.6 t/ha
in 110 days and the check cultivar Shih Shih 3.0 t/ha in 107 
days. In IYT four entries produced more than 3 t/ha in 
February planting. 
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Several entries, from both PYT AND IYT, gave more 
than 3 t/ha yield in abouL 80 days and many have resistance 
to bacterial pustule. 

Advanced Yield Trials (AYT) 

Eight entries (AGS 239, 243, 215, 248, 253, 261 , 270 and 
272) significantly outyielded the check cultivar in February 
planting with about 3 t/ha yield. In July planting AGS 283, 
288 and 290 were higher yielding (2.4 to 2.7 t/ha) than the 
check (2.2 t/ha). Several high-yielding resistant lines have 
been selected for the next ASET trial. Although preliminary 
results indicate a good correlation between yields in no-tillage 
and tillage treatments, additional testing in 1985 is necessary 
to confirm results. 

Vegetable Soybean 

PYT was conducted with 56 accessions. Four cultivars 
(G 4035, G 2246, G 10139 and G 6852) outyielded the check G 
9053 for pod weight t/ha. G 1035 gave a whole plant yield of 
31 .3 t/ha compared to 22.2 t/ha for check G 9053. Six new 
accessions were selected for AYT and possible inclusion in the 
new ASET trial. 

Photoperiod Insensitivity 

Yield potential of 101 photoperiod insensitive accessions 
were evaluated in the hot-wet and cool-dry seasons. The 
mean days to maturity were 81 clays in the hot-wet and 98 in 
the cool-dry season. Results indicate that either the 
temperature or photoperiod x temperature appear to influence 
the days to matUrity of photoperiod-insensitive entries in 
different seasons. G 386 was the highest yielder in the 
cool-dry planting with 3.9 t/ha in 106 days compared to AGS 
129's 3.6 t/ha in 111 clays. G 782 and G 180 appear to be 
high yielding with early matUi'ity. 

Mutation 3reeding 

The selected lines from the AGS 2 mutant were entered 
in IYT. The mean yields of mutant lines were 2.8 +0.26 and 
2. 10.16 t/ha in February and July plantings and did not 
differ significintly from the AGS 2 check. However, mutants 
matured 18 to 24 clays earlier than the parent. Late maturing 
genotypes yielotd well (r = 0.8111**), and as the seed size 
decreased yield increased (r = 0.78**). Thirteen mutants 
were selected for inclusion in advanced yield trials in 1985. 

Rust Resistance 

In spite of severe rust infection, several mutant lines 
from AGS 2 had very high yield (up to 2.8 t/ha) , and the 
yield reduction relative to fungicide sprayed plots and 
unsprayed plots was minimum. These entries will be 
reevaluated in 1985.
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Continuous Cropping 
A three-season experiment was initiated in 1982 and

continued in 1983 and 1984 to determine the effects of
continuous cropping. For the seventh, eighth and ninth 
consecutive seasons soybean crops were harvested from the 
same piece of land in 1984. A total of 6.6 t/ha yield was
obtained over three seasons in about 290 days for both AGS 
129 and AGS 154. The slightly lower yield in 1984 was 
attributed to a significantly higher rainfall in 1984 (971 mm)
compared to 1983 (8114 mm). 

Shade Tolerance 

Six AGS entries were evaluated with and without 
shading. The netting for shading reduced the light intensity
by 52 to 53%. The difference between genotypes for shade 
tolerance was significant. Shading reduced yield from 31 to
60% in the February planting and 24 to 51% in the July
planting. AGS 129 and AGS 80 appear to be shade- tolerant 
in both seasons. Since results obtained in 1984 conflicted 
with those obtained in 1983, further verification is necessary 
in 1985. 

Sole Cropping vs Intercropping 

Fourteen AGS entries were further evaluated under both 
sole cropping and intercropping. In intercropping one row of
soybean was alternated with one row of corn. AGS 89, AGS 
34, AGS 67 and AGS 158 gave the highest yield of about 1
t/ha under intercropping in February planting. AGS 67, AGS 
89, AGS 91, AGS 93 and AGS 914gave 2.2 to 2.14 t/ha in July
planting under intercropping. Results indicate that 
genotypes with high yield potential under intercropping for
 
specific seasons can be selected.
 

Management Input Response 

Eleven AGS entries and Shih-shih were evaluated in a 
minimum and maximum management input trial at Phitsanuloke 
and Nakon Sawan, Thailand. At Phitsanuloke the yield
between maximum and minimum input was 114%while 

gap 
in Nakon 

Sawan there was practically no difference between the two 
treatments. Based on experiments at AVRDC and in 
Thailand, it may )e concluded that the yield gap between 
maximum input and minimUm input vary with location. 

PATHOLOGY 

Advanced Rust Tolerance Trials 
Three advanced trials with seven to eight advanced lines 

each were conducted, one each at AVRDC, Hualien District 
Agricultural Improvement Station (ROC), and Chiang Mai Field 
Crops Research Station (Thailand). Three checks were used: 
AGS 129, high yielding with low rust tolerance; G 38 
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f'Shih-shih), moderate yielding with moderate toleranre; and 
AGS 181 ('SRE-Z-1IIA) , moderate yielding with high tolerance. 
A local check cultivar was included at Hualien and Chiangj 
Mai. 

At AVRDC five of the seven tested lines possess 
tolerance levels similar to AGS 181 . They were significantly 
higher yielding than AGS 181 in both the fungicide and 
non-fungicide protected treatments. 

Five of the eight lines tested at Hualien yielded equal to 
or higher than the highest yielding check cultivar in both 
fungicide and non-fungicide treatments. Yield losses of these 
five lines were less than G 38 and in two lines losses were 
similar to AGS 181 

The yield of one of the six lines tested in Thailand 
during both the fungicide and non-fungicicde treatments was 
similar to the highest check in each of these treatments. 

At all three locations, the yields of GC 60082-8-1L4-G-7-68 
were similar to cr significantly higher than AGS 181 in both 
the funglicide and non-fungicide tre,'_trents . Also the yield 
lo'sses were, similar to or less than AGS 181 at all locations. 
At two locations, this line was one of the highest yielding 
cultivars in both treatments. 

Intermediate Rust Tolerance Trials 

Three trials were conducted, altogether testing 107 
lines. The lines were compared with five check cultivars 
representing the range from highrtst yield with low 
tolerance (AGS 129 and KS 8) to moderate yield with high 

rust tolerance (AGS 181).
Fourteen lines showed higher levels of tolerance and 

significantly higher yields in the non-fungicide treatment than 
the highly tolerant check (AGS 181). Without fungicide 
protecton, these lines outyielded AGS 129 and KS 8, the high 
yielding checks, by 33-67. Their yields with fungicide 
protection were similar or than AGS 1811;81her to 
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Six lines have fungicide-protected yields that are similar 
to the high yielding checks (AGS 129 and KS 8). They
outyielded the checks in the non-fungicide protected 
tleatment by 23-32%. 

Biocontrol of Soybean Rust 
Previous greenhouse and laboratory studies identified 

two fungi, Gliomastix sp. and Trichothecium, as potential
biological control agents for Phakopsora pachyrhizi. These 
studies showed that both fungi reduced the reproductive
capacity of the rust fungus, thereby theoretically resulting in 
reductions in the rust severity and yield loss during rust 
epidemics.

This study evaluated the effectiveness of these two 
biocontrol organisms for reducing the r-te of rust develop­
ment in the field. The failure of these organisms to cause a 
reduction in the rate of rust development appear to be the 
rapid rate of rust development and high inoculum pressure
during this experiment. Although these fungi can shorten 
the reproductive duration of a rust lesion by 60-80%, the rust 
lesion is active for approximately two weeks after initial 
infection by the biocontrol agents. Consequently, these 
biological agents were not effective where conditions permit
rapid rust development with completion of the epidemic in 3-11 
weeks or in locations with a high inoculum pressure. 

Fungicide Spray Schedules and Yield Loss 
While fungicide protection is still necessary to prevent

yield loss from rust, the incorporation of increasing levels of 
tolerance into soybean cultivars should reduce the frequcncy 
of fungicide application. 

Two cultivars, AGS 181 (high tolerance to rust) and 
Shih-shih (moderate tolerance), received fungicide (Dithane
M-45) protection starting from the 3rd, 5th, 7th and 9th 
weeks after planting. Soybeans protected by the spray
schedule initiated at the 5th week after planting had the 
highest yield. Although in this treatment Shih-shih out­
yielded AGS 181 by 252 kg/ha, AGS 181 out-yielded Shih-shih 
by 248 kg/ha when he protective sprays were initiated two 
weeks later. For each two weeks delay in the initiation of 
the spray schedule after the 5th week, AGS 181 lost an 
estimated 299 kg/ha while Shih-shih lost an estimated 485 
kg/ha. The yield of the more tolerant cultivar was less 
affected by the different spray schedules. Therefore, the 
timing of the first protective spray on more tolerant cultivars 
is less critical than for the less tolerant cultivars. The 
higher the level of tolerance to rust in a cultivar, the greater 
is the farmer's flexibility in fungicide application. 

Bacterial Pustule Resistance Screening 
This trial screened and evaluated 125 AGS lines and 

germplasm accessions previously reported as having resistance 
to bacterial pustule, as well as all AGS lines from 181 to 290 
which had not previously been evaluated for resistance. 

Eighteen of the 63 accessions were rated as highly
resistant (disease severity distinctly less than for the cultivar 
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Benomyl Spray Schedules and Seed Quality 
The use of benomyl as a pre-harvest fungicide spray has 

been frequently reported as a means of reducing the presence 
of seed-borne pathogens in the harvested seed and therefore 
improve seed quality. In this study benomyl spray schedules 
were evaluated in two seasons, spring and summer. In the 
spring soybeans were planted in the dry and harvested in the 
rainy season and vice versa in the summer planting. The 
benomyl spray schedules were started at the RI , R3 and R5 
growth stages. Once the spray schedule was initiated, the 
fungicide was applied at two-week intervals. 

In both seasons, the fungicide sprays increased the 
yield, days to maturity, 100-seed weight, percent disease-free 
seed and seed germination. However, all ot these parameters 
were lower in the spring season. Even the most frequently
sprayed treatment (initiated at RI ) was poorer than the 
non-fungicide sprayed treatment in the summer planting. 
Seed quality was improved both by growing the soybeans in 
the be~ter season and by treating the plants with benomyl. 

Seed Treatment and Germination 

Frequently in the tropics only fungal-infected, poor
quality seed is available for planting. Proper fungicide seed 
treatment should improve the germination potential of these 
seeds. In this experiment three cultivars received six 
fungicide seed treatments and were then planted in three 
different environments; greenhouse (211-351C) , growth room 
(16-201C), and outdoors (23-331C) during the summer rainy 
season. Three fungicide treatments, Arasan, Captan and 
PCNP+Captan, were most effective as seed treatments under 
all three environmental conditions. 

Infection of Rice Seedlings by VAM Fungi 
Infection of rice seedlings by VAM fungi benefical to 

soybean prior to transplanting could be a feasible method for 
altering the field population of VAM funqi to benefit the 
subsequent soybean crops. This study determined the 
infectivity of soybean-compatible VAM fungi on rice, 
determined the effect of phosphate on infectivity, and 
evaluated the inoculation technique that allows greatest
infectivity. 

Only Glomus mosseae was mycorrhizal on rice seedlings 
as evidenced by -th presence of internal hyphae and 
arbuscula. Percent root infection by VAM fungi increased 
with increasing levels of phosphate fertilization. The 
inoculation method had little effect on the infection percent. 

Characterization of Three Poty Virus Isolates 
In previous surveys, three poty virus isolates were 

recovered which were not identified. In ELISA they reacted 
positively with BCMV, AzMV and BICMV antisera. Further 
tests were conducted in 1984 with additional hosts commonly 
used for identification of BCMV and BICMV. 

Based on the results of the host range and serological 
tests it is assumed that the unknown soybean virus isolates 
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are neither SMV or BCMV. Host range and serological tests 
strongly indicate that they are closely related to AzMV and 
BICMV. 

Screening for Resistance to Unidentified Virus 
Because of the wide host range and the seed-transmitted 

nature of this virus, it is considered a potentially serious 
pathogen whose resistance merits inclusion in AVRDC's 
improvement program. Initially 52 AGS lines were screened 
for resistance to the three unidentified virus isolates. 
Twelve lines were found with resistance to the three isolates. 
Interestingly, all but one of these lines were also resistant to 
SMV-1 . Line AGS 218, however, was found to be susceptible 
to SMV-1. 

Survey for SMV and the Unknown Isolate 

To further isolate additioral strains of SMV and to 
determine the importance of the unknown virus, 458 samples 
showing typical virus symptoms were collected from all 
soybean-growing areas of Taiwan. Twenty-seven samples 
were found to be infected with SMV, 1t4 contained the 
unknown virus and four were doubly infected with both. The 
results of the 1983 and 1984 surveys indicate that the 
unknown virus occurs in all major soybean-growing areas and 
occurs almost as frequently as SMV. 

SMV Strain Detection 
An attempt was made to strain-type SMV isolates 

recovered from previous surveys by Cho and Goodman's 
classification scheme. Three isolates were preliminarily 
identified as SMV G-1, G-5 and G-LI. 

ENTOMOLOGY 

Beanfly ( Ophiomyia phaseoli) Resistance Screening 

Three hundred and eight accessions of the initial 1,000 
screened, were evaluated for beanfly (Ophiomyia phaseoli) 
resistance in Indonesia. Plant mortality ranged from 7.7 to 
100% with a mean of 69?,. Twelve accessions with mortality 
between 7.7 and 31F, were selected for further evaluation in 
1985 to confirm the resistance. 

Beanfly (Melanagromyza sojae) Resistance Screening 

A total of 344 newly received accessions was screened 
for resistance to a beanfly species, Melanagromyza sojae, at 
AVRDC. All accessions were damaged by the beanfly. The 
number of larvae and pupae varied from 0 to 26/10 plants and 
damaged plants from 20 to 100%. Twelve accessions, all 
belonging to various wild soybean species, were the least 
damaged. The level of resistance of these accessions is 
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comparable or lower than four wild soybean (Glycine soja)
accessions that were found to be resistant to M. sojae.

In yet another test 'i3 soybean accessionsw--Fich were 
least damaged by 0. phaseoli in early 1983 in Indonesia werescreened for M. sojae resistance at AVRDC. All 13 
accessions, belongin6 towild species G.soybean javanica or 
G. soja, had the lowest number of M. sojae larv-TiTcae pupae,
0 to 2.3/20 plant; and plant clamage, 21lto 86?, compared to 
42.7 larvae + pupae/20 plants and 100?, plant damage in 
susceptible 	G. max check.
 

Because oFtle close link 
between small stem diameter of 
wild soybean and M. sojae resistance, research emphasis has
been shifted to d-ev(.l-inq vigorous growing cultivars in
which, despite beanfly infestation, grain yield loss is minimal. 

Photoperiod Effect on Beanfly Infestation and Yield
 
Loss
 

Although beanflies infest the crop throughout the year,
only 	 their infestation in autumn results in significant yield
loss. In a study to understand this phenomenon, soybean 
was grown in the autumn season under natural and extended
photoperiod of 13.5 hours (by installing lights), and were 
exposed to beanfly infestation under untreated and insecticide 
(omethoate) treated regimes. 

There was no significant difference in the number Of
plants damaged under either photoperiocls, and insecticide 
treatment reduced fly infestation under both photoperiods.
However, the leaf area, dry matter accumulation and yield 
was reduced significantly by beanfly infestation under the
natural photoperiod, whereas these parameter were unaffected 
by beanfly infestation under extended photoperiocl. The 
plants under extended photoperiocd matured late and this
seemed to have compensated for the heanfly damage to the 
plants. This implies 'hat relatively late maturing cultivars 
could be tolerant to beinfly damage. 

% er 

Scarabid beetle damage
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Defoliators Resistance Mechanism 
Three soybean accessions, PI 171451 , PI 227687 and PI 

229358 demonstrated resistance to Spodoptera exigna,
Porthesia taiwana and Anomala cupripes atVRD- and have 
been repor tedto b 'resistant to arious defoliator insects 
elsewhere. In 19811 the mechanism of resistance of these 
accessions to P. taiwana and A. cupripes was investigated.
The larvae of -. -aiwa and adultsTFAT cupripes were fed 
on the foliage of the t iree resistant andone susceptible (cv.
TK5) accessions and insect development and longevity were 
recorded, as well as the amount of leaf consumption. It was 
found that these accessions, in particular PI 171451 , had 
strong antibiosis to P. taiwana. Most larvae failed to pupate 
an died in last instar prior to pupation. A. cupripes adults 
consuned significantly less foliage of PI 229358 anTd survived 
for only 9.11 days as against 37 days on TK5 foliage. Higher 
temperatui re increased the antibiosis effect. 

Scarabid Beetle Antibiosis 
Two species of scarabid beetles, Anomala cupripes and 

A. expansa, infest soybean and otherF lrries at AVRDC 
during the spring season. A preliminary trial in 1983 
indicated that A. cUpri pes constmed much less foliage of Pt 
229358 and that higher temperatjres during foliage feeding
reduced consLUmp tion much more dtrastically in PI entries than 
in check cultivar TKS. 

In 19C4 the three PI access ions from the previous
experiment were sown at monthly intervals and feed to adult 
scarabidl beetles. Accession PI 229358 con ferred a strong
antibiosis effect scarahid A. cupripes. Theto beetle insects 
reared on foliage of this accession had significantly reduced 
longevity and consurned much less foliage than the insects 
rearc:d on PI accessions or on check TK 5. 

Screening for Limabean Podborer Resistance 
An earlier study of the mechanism of resistance anlong

the Liimabearn podho relr (EtiellIa zinckenella) resistant 
accessions showed that the resistant access ions latemature 
and thereby escape podblorer damacle. These accessions 
were, therefore, of limited Utility in breeding for­
podborer- resistant curltivars with wide adaptability. Fresh 
screening was initiatecl using 1,000 accessions planted twice: 
once in September and once in October. The anibient 
podborer popiulation was enhanced by frequent release of 
laboratory-reared insects inl the field and the damaged pods 
were countedl and compared with accessions at both plantings
and a sLIsceptible check. Accessions G 98, C 111 , G 584 arid 
G 909 showed a moderate level of resistance at both 
plantings. These accessions will be further- evaluated before 
Utilization in the breeding program. 
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AGRICULTURAL ECONOMICS 

Processing Tomato Production in Taiwan 
Processing tomato production is concentrated in three 

south-central counties in Taiwan. A study was conducted by
interviewing randomly choosen farmers to understand the 
problems and the economic significance of this crop's prodLic­
tion. 

Processing tomato was considered an important crop 
because it was profitable, had a higher expected income than 
competing crops, made better use of family labor, reduced 
risks by diversifying farming and provided a guaranteed 
market outlet and income. 

Constraints to processinc tomato production included: 
institutional malpractice in the contract farming systems; need 
for more heat tolerant varieties in order to extend cultivation 
period; less perishable cultivars capable of longer periods of 
field storage, and larger fruit size to reduce labor in the 
harvesting stage. 

Farmers' Responses to Two Processing Tomato 

In 1983 the Tainan District Agriculture Improvement 
Station introduced AVRDC's improved processing tomato 
Tainan Selection No. 2 (TS 2) to two townships: Tungshih 
and Shuilin. This case study was conducted in the two 
townships to evaluate farmers' responses to TS 2 and the 
popular TK 70 cultivar. 

TS 2 was better accepted in Shuilin become it was less 
perishable, had satisfactory yield and had better market 
outlets. 
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Factories' Responses to Tainan Selection No. 2 
Telephone interviews were conducted in October 1984 

with 21 factories in Taiwan which processed tomatoes to 
determine the processing quality of Tainan Selection No. 2 
(TS 2), its volume and the need for a better control of 
seasonal supply.

Forty-eight percent of the factories interviewed pro­
cessed TS 2. It was used for peeled whole tomato, sliced 
tomato and assorted vegetables because of its firm flesh, ease 
of peeling, good shape, small stem and fewer seeds. An 
improvement in fruit color and resi-tance diseasesto of the 
fruit top could enhance its processing quality.

The volume of TS 2 largely depends on such economic 
factors of Taiwan's share in the international market, the 
proportion dedicated to processing tomato in a canning factory
and a reasonable solution to the competition between factories 
and fresh markets for the cultivar. 

The improvement in heat tolerance would facilitate provi­
sion of processing tomatoes to factories throughout the entire 
year, thereby improving production scheduling. 

Farmers' Representatives Role in Processing Tomato
 
Production
 

Farmers' represertatives were found to be active partici­
pants in the rural community in Taiwan because of their role 
in the processing tomato contractual production system.
Their major work was to cultivate processing tomato seedlings
provided by the canning factories and to assist the farmers in 
post-harvest handling. These representatives received a 
substantial income for their services. 

Agroeconomic Factors of Summer Chinese Cabbage
 
Production
 

In order to understand the agroeconomic factors involved 
in the summer production of AVRDC and Chang-pu Chinese 
cabbage, 52 farmers from the lowland production area in 
Taiwan were interviewed. 

From the farmers' standpoint, the ideal characteristics 
for summer Chinese cabbage are good appearance, high yield,
resistance to disease and heat tolerance. In rhe survey
soft rot and rotting were the most severe diseases in the 
production of summer Chinese cabbage. Chang-pu was better 
accepted by farmers than the AVRDC Chinese cabbage 
because of higher market demand. 

Market Price for Chinese Cabbage 
Daily prices for summer AVRDC and Chang-pu Chinese 

cabbage were recorded at the Taipei Agricultural Products 
Marketing Company from August to November to understand 
seasonal price changes. Results indicated that AVRDC Chi­
nese cabbage received a high market price only at the begin­
ning of the summer season. When Chang-pu became 
available, the price for AVRDC Chinese cabbage was 
substantially lower. 
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In another study to determine the preference for Chang­
pu over AVRDC Chinese cabbage in the wholesale and retail 
markets, AVRDC's Chinese cabbage had loose and sometimes 
detached leaves compared to Chang-pu which stayed fresh 
and firm for a longer period of time. 

Consumer Preference for Chinese Cabbage 
Two hundred and eighty shoppers in a supermarket were 

interviewed to learn the reasons behind their choice of low­
land or highland summer Chinese cabbage. Although more 
expensive, lowland Chinese cabbage was more popular for its 
good taste when sauteed but when consumers planned to boil, 
highland Chinese cabbage was preferred in most cases. 

CHEMISTRY 

Sprouting Properties of Small-Seeded Soybean 
Sprouting properties of small-seeded soybean (AGS 2) 

were tested under laboratory conditions. It was found that 
small-seeded soybean had potential for higher sprout yield
and softer cotyledon texture. The addition of calcium chlo­
rate improved its texture and vitamin content without affect­
ing yield. The sprouts produced were too long, however, 
and needed further improvement. 

Sweet Potato Starch Digestibility 
A feeding experiment using laboratory rats was con­

ducted to confirm the previous finding on the superior
digestibility of CN 1232-9 and C63-74 sweet potato lines. 

Prepar3tion of sweet potato for animal feed study
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Digestibility and biological value (BV) olserved with isolated 
sweet potato starch as carbohydrate source and casein as 
protein source supported previous findings that starch of CN 
1232-9 and C63-74 were easily digestible. Protein efficiency
ratio (PER) and feeding efficiency (FE) experiments using
sweet potato flour and casein indicated, however, that the 
control, corn starch, was superior 'o CN 1232-9 and C73-74 
although these two line were significantly better than the two 
check lines. 

Analysis of Soybean, Mungbean and Sweet Potato 
Composition 

A near infrared reflectance spectroscopy (NIRS) was 
used for compositional analysis of soybean, mungbean and 
sweet potato. Satisfactory results were obtained on moisture, 
protein fiber, sugar and starch content of sweet potato flour; 
moisture, protein and fat content of soybean; and moisture,
protein arid starch content of mungbean. The correlation 
coefficients (R 2 ) of calibration curves varied from 0.92 to 
0.99. Constituents which have relatively lower R 2 are mung­
bean starch (R 2 =0.92), sweet potato sugar (R 2 =0 .93) and 
sweet potato fiber (R 2=0.93). The lower correlation coeffi­
cient was partialy Clue to the high coefficient of variance 
(CV) of the conventional method used for calibration. 

Results suggested that checking with the conventional 
method was still necessary to ensure the accuracy of NIRS. 

Preliminary Studies on Topie Processing C2ondition 

Topie is a traditional oriental food, rich in protein and 
fat and without strong flavor. It can be stored for long 
periods of time without refrigeration due to its low moisture 
content.
 

In this experiment, conditions for topie processing with 
village-level technology were studied. Results indicated that 
carefully selected fresh seed ground with a bean-to-water 
ratio of 1:8, gently heated under 901C with soybean milk 
depth of 2.0-2.5 cm should provide the basic condition neces­
sary for making topie. 

Scholars undertaking a sweet potato taste test
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Sweet Potato Flatulence 
Sweet potato-induced flatulence is a major cause of 

consumer resistance. The flatus-inducing property of sweet 
potato was further investigated in 19814. Starches isolated 
from rice, wheat, casein, sweet potato and potato were tested 
once again with laboratory rats for their flatus-inducing 
property. Sweet potato and potato starch founc to 1,ewere 
strong flatulence inducers. Results of carbohydrate composi­
tion analysis were unable to correlate the flatulence property 
of sweet potato lines. 

CROP MANAGEMENT 

Chinese Cabbage Leaf-tying and Chemical Spraying 
Leaf-tying in summer greatly increased heading rate of
 

all moderate heat tolerant cultivars tested. Daminozide appli­
cation of 2000 and 4000 ppm also greatly increased heading
 
rate of Ping-Luh. Marketable yield and head weight 
 were 
higher in 2000 ppm daminozine application than in the 4000 
ppm. The opt imtIMr time of leaf-tying laid betweenl 35 and 110 
DAT, however, it shoi Id be decided according to plant 
g'owth. 

Chinese Cabbage Herbicide Evaluation 
Additional grass herbicides were tested. Pendimethalin 

(stomp) at the rate of 1 .00 kg ai/ha satisfactorily controled 
grass and broadleaf weed- in the spring and autumn. In 
summer, however, it should be used together with grass
tkilling herbicides sLch as furore, illoxan, onecide and nabu. 

Tomato Plant Spacing 
After the release of AVRDC's improved cultivar Tainan 

No. 2, farmers adapted narrower spacing than AVRDC recom­
mended. This project was condlLIcted to determine the best 
planting space. The population density for the Tainan No. 2 
processing tomato should be more thin 16,600 plants/ha and 
1.2 x 0.4 m is recommended for spacing. 

Tomato Herbicide Screening 
Although metribuzin had been confirmed as the most 

effective herbicide, additional grass herbicides were tested 
for effectiveness in the latter growth stages of tomato. In 
the spring metribuzin should be combined with any of the 
grass herbicides: furore, illoxan, onecide and nabu . In 
summer, the heavy rains washed away the herbicides necessi­
tating a herbicide stability study for this hot-wet season. 

Soybean Plant Spacing 
Recent studies on row width and plant density have 

generally shown that soybean has a remarkable ability to 
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Metribuzin (above) controlled broadleaf weeds,
 

Nabu (below) did not
 

67 DAT 

compensate for wide differences in seeding rates, and that 
yield increases can be achieved by narrowing row width. 
This study attempted to clarify the rffects of row spacing and 
plant population density on AVRDC soybean selection AGS 19. 

Row spacing and low plant density had no significant 
effect on grain yield. However, a plant density of 400,000 
plants/ha was recommended to avoid a decrease in plant 
number in case of unfavorable climate during the growing 
season. Plant spacing of 25 cm between rows was most 
appropriate for AGS 19. 

Soybean Herbicide Trial 

Post-emergence herbicides furore, illoxan, onecide and 
nabu were compared with pre-emergence herbicides metolach-
Ior and oxyfluc rfen. Either post-emergence application of 
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furore (0.5 - 1.5 kg a.i./ha), nabu (0.2 - 0.4 kg a.i./ha), 
illoxan (1.08 kg a.i./ha) and onecide (0.45 kg a.i.Iha); or 
pre-emergence application of metolachlor (2.0 kg ai/ha) con­
trolled grass weeds in the summer season and increased 
soybean yield by 149% when the infestation of broadleaf weeds 
was relatively low. 

Mungbean Herbicide Evaluation 

Post-emergence herbicides furore, illoxan, onecide and 
nabu were compared with pre-emergence herbicides metolach­
lor and oxyfluorfen. 

Post-emergence application of furore, or a high rate of 
illoxan, onecide or nabu, as well as pre-emergence application 
of metolachlor were effective in controlling heavy grass infes­
tations in mungbean during the summer season. 

GARDEN PROGRAM 

School Gardens 
The school garden concept is based on the idea that 

small gardens grown by students can add vitamins, minerals, 
and proteins to the students' school lunches, as well as teach 
gardening skills that the students can use at home. The 
specific objectives of the AVRDC school garden program are 
to assess the feasibility of developing these types of gardens 
in Southeast Asia and to determine their ability to provide 100 
school children with 113 g (I cup) of cooked vegetables, five 
days per week, throughout a 260-day school year. 

In 1984 trials, the school gardens grown at AVRDC 
produced a daily average yield of 16.09 kg of vegetables, 
enough to supply 142 children with 113 g of cooked vegeta­
bles throughout a 260-day school year. This figure also 
represents substantial quantities of an adolescent's recom­
mended daily nutrient (RDA) allowance for protein (8.5%), 
iron (88%), Vitamin A (58%), Vitamin C (100%) and calcium 
(30%). 

Home Gardens 
The AVRDC home garden program is dusigned to provide 

the urban and rural poor with a method of supplementing 
their diets with nutritious vegetable crops. Such gardens 
have been developed for the cultural requirements and grow­
ing conditions found in Indonesia, the Philippines and Thai­
land, and have been tested at AVRDC since 1981. 

In 1984 the year-round average yield of all three na­
tional gardens ranged from 0.914 to 1.03 kg/day. Garden 
output contributed significantly to the daily nutrient require­
ments of a family of five in all seasons. Nutrient production 
targets for all gardens in all seasons were met. A family of 
five's RDA ranged from 11-18% for protein, 55- 82% for iron, 
100% for Vitamins A and C, and 32-41% for calcium. 

The AVRDC home gardening technologies and methodo­
logy for assessing their on-farm impact, were transferred this 
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year to Thailand, where gardens were established in small­
family farming systems in a three-village pilot project 100 km 
from Bangkok. The project is being carried out in collabora­
tion with Kasetsart University. 

An urban home garden was also established this year, 
growing green leafy vegetables in eight wooden boxes totaling

23 m . Daily edible output was 0.24 kg 326 clays of the year, 
providing small amounts of essential micronutrients to urban 
families. 

Market Gardens 
The objective of the market garden is to increase the 

income of small-farm families in developing countries by 
developing small-income generating gardens. These gardens 
are designed to grow vegetable crops that are in demand at 
local markets and that can be sold by family members who 
have no other opportunity for employment. 

The market garden demonstrated that it could increase 
the annual met income of a small-farm family by more than 
30%. This percentage could be increased by selling produce 
directly to the consumer instead of to wholesalers. This type 
of garden is viable in developing countries where availability 
of vegetables at local markets is low, an unemployed rural 
labor pool exists, and certain mulnutrition problems persist. 

New Gardens 
A mandate crop garden was added in 1984 to take 

advantage of planting materials such as indeterminate tomato 
varieties, small-headed open-pollinated Chinese cabbage, 
vegetable soybean, sweet potato for nutritious leaf production 
and mungbean for sprouts which are unsuited for commercial 
farming but are desirable for garden production in the hot­
wet season.
 

A dryland garden was also initiated in 1984 in which 
AVRDC's 52 garden crops were subjected to water-stress 
conditions to find vegetables tolerant to semi-arid conditions. 
Although few crops produced reasonable yields, the unique 
design of a new composting garden allows for a minimum use 
of water (see Soil Microbiology report) and may provide the 
opportunity to develop this concept in 1985. 
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Organic Composting for Garden Vegetable Production 
Realizing the importance of maintaining organic matter in 

the soil in the tropics, AVRDC designed a modified sheet 
composting method in which beds were constructed once and 
then maintained with the addition of household organic 
wastes, in order to eliminate the intensive labor requirements 
which caused abandment of earlier efforts. 

Altl"Auiil resuits were tentative, this composting bed 
concept appeared viable. It reduced labor and water require­
ments and could be planted to high density crops throughout 
the year. Potential problems which must be addressed in 
transferring this technology are: the availability of enough 
organic material to build growing beds; provision of enough 
water initially for proper breakdown of organic material; and 
analysis of raw materials within a country to determine 
meaningful carbon to nitrogen ratios. 

Inexpensive Production Method for Small Quantities
 
of Legume Inoculant
 

Since legume inoculant imports are costly in developed 
countries, an inexpensive production method for small quanti­
ties was developed. The experiment proved unsuccessful 
until a standard air pump was used to provide adequate 
oxygen for maximal growth. Although requiring refinement 
this method produced small batches of inoculant. 

Soybean: Fast-growing Rhizobium Japonicum 

Isolates of Rhizobium japonicum made from reportedly fast­
growing nodules collctecl in Vietnam by INTSOY, were tested 
on the pouch method to verify their fast-growing characteris­
tic. Results were inconclusive. Additional tests will be 
conducted to determine the status of the Vietnam isolates. 

Soybean: Rhizobium Japonicum and Azotobacter Spp. 

Using the pouch method, a search for strains of 
Azotobacter spp. which would enhance nodulation and plant 
growth in interaction with Rhizobium japonicum was 
undertaken. Results of the experiment were too variable to 
draw conclusions. The pouch technique was not appropriate 
for this type of study. 

SOIL SCIENCE 

Effect of Nitrogen Fertilization on Soybean Growth 
This experiment was designed to determine the nitrogen 

concentration for both optimum and maximum soybean yield. 
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The amount of nitrogen fixed by nodule bacteria is not large
enough to support the healthy growth of soyban. Although
nitrogen application supressed nodule formation, an adequate 
application of nitrogen is requirecl for high yield, as well as 
the healthy growth of soybean. The optimal nitrocen concen­
tration for economical high yield lies at ahout 110 ppm. 

Symbiotic Nitrogen Fixation Evaluation of Soybean 
To evaluate quantitatively the contribution ratio of 

symbiotic nitrogen fixation to total nitrogen uptake by soy­
bean with isolines, an experiment was conducted in spring of 
1984. 

Logistic curves gave the best fit to each experimental
point in the seed l)roduction and nitrogen uptake by isoline 
T201 and T202. For T202, nodulatilig genotype, potential
yield and nitrogen uptake to attain this yield were estimated 
to be 8.50 t/ha and 710 kg N/ha, respectively. Nearly 60?, of 
total N ulptake was accumulated in the seed. 

The addition of In ,, level Ilitrogen resulted in vigorous
nodulation and nitrogen fixation, hut contriluItion ratio of 
symbiotic nitrogen fixation to total nitrogen tlptake sharply 
decreased with increasinig nitrogen a pplicatiol. The propor­
tion of 35 ppm N gave the economical rnaximurn yield of soy­
bean and the contribUtion ratio exceeded 50'. 

Rational Nitrogen Fertilization for Soybean 
Both basal aind top dressirig of nitrogen at 30 clays 

after germination (DAG) are very important greatly in­to 
crease pod nmrnber of soybean. Ilunidrect seed weight is 
governed mainly by mmitrogen statLis at a later growth stage, 
i.e., pod initiation stage. 

To obtain high soybean yields, the combination of a 
relatively high rate of nitrogen application of both basal and 
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top 	 dressing at 30 DAG, or application of relatively low rate
of nitrogen at each critical time, i.e. basal, flower initiation 
(30 DAG) and pod initiation (45 DAG), is highly recommend­
ed. 

Chinese Cabbage Tipburn 
Soil 	 science research at AVRDC confirmed that ammonium 

toxicity was a primary factor in* the cause of Chinese cabbage
tipburn. This phenomenon was further studied to find a
rational soil and fertilizer management for Chinese cabbage
cultivation in the wet-hot season. 

The 	 head formation stage is most sensitive to tipburn,
hence application of NI-l 4-N should he avoided at this stage.
Countermeasures to decrease transpiration from outer leaves 
were effective for minimizing tipburn, lut less effective to 
combat marginal rot and absolutely ineffective against internal 
rot. Foliar spray of Ca-citrate and CaCI, did not cure 
marginal and internal rot, but citrate spray had some effect 
on yield increase and in the clecrease of hazards. Split
application of liquid nitrogen gave the heaviest head without 
any 	tipburn symptoms. 

To avoid tipburn and internal rot hazard in summer, an 
adeCa te cultural practice to meet the following requirements 
should be taken: 

1. 	 Secure enough soi! volume for each plant; 

2. 	 Increase water holding capacity of the cultivated 
soil; 

3. 	 Avoid vigorous initial growth of plant in terms of 
split nitrogen application and water management; 

/I. 	 Eliminate excess soil moisture in terms of high bed 
or high pot; and 

5. 	 Avoid increasing salt concentration in soils due to 
fertilizer application. 

High Bed Cultivation of Tomato and Chinese Cabbage 
The practice of cultivating Chinese cabbage and tomato 

on higher than normal beds in the rainy season was evaluat­
ed. Seventy cm raised beds with clear plastic roofs were 
very effective in minimizing tomato diseases, such as southern 
blight and bacterial wilt. Fruit weight on the high bed was 
four times as much as that of the low bed. It was also 
confirmed that a cultural practice using 12-15 cm long seed­
ling pot exerted a similar effect on the high bed cultivation. 
The high bed also dramatically decreased soft rot infection of 
Chinese cabbage in the summer cultivation. 

Yield Potential of Major Soil Groups in Tropics 
Tolerance and high yielding abilities are dependent on 

soil conditions, therefore, the characterization of soil groups
in the tropics according to their yield potential was under­
taken. It was confirmed that acid and alkalimetric curves of 
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soils could be used for the chara."terization of tropical soils 
according to their yield potential. 

Effect of pH, EC and Nutrient Status in AVRDC Soil 
on Crop Yield 

Initial results indicated that soil pH arwl EC had a great 
effect on soybean yield with increases of 0.5 and 0.14 t/ha per 
unit increase in pH value for AGS 129 and KS G3, respective­
ly. Experiments on physical properties and chemico; inalysis 
of soils and plant tissues are not yet completed and will be 
reported in 1985. 

NEW VEGETABLE PROJECT 

Of the 400 vegetables consumed in Southeast Asia, only 
about 115 are routinely cultivated. Fewer than 140 of these 
are suitable for commercial production. Most modern cultivars 
of these vegetables were developed in temperate countries and 
can only be produced in the limited highland areas or during 
the cool-dry monthc ,',o-ntheast Asia. 

AVRDC's New Vegetable Program was established in 1981 
with the objectives of (1) screening commercial varieties of 
selected vegetables prior to their use by national programs 
and (2) identifying crops that might warrant future research 
at AVRDC. By the end of 1984, 62 separate trials, including 
45 observational and 17 replicated trials, had been conducted 
since the beginning of the project. Of the five crops tested, 
cauliflower (Brassica oleracea var. botrytis) and hot pepper 
seemed to have the most potential. 

Cauliflower 

The outstanding cauliflower lines included "Chia Thai 
No. 1" from Thailand, "F 1 151" from Taiwan and "Mikado 40 
Days" from Japan. The cultivars tested were, however, 
susceptible to black rot and soft rot. 

Hot Pepper (Capsicum annuum L.) 
The best cultivars were a Taiwanese hybrid known as 

"Passion", the American variety "Hungarian Yellow Wax", and 
the Korean cultivars "Twist Hot" and "Hong Shan Ho." Viral 
diseases, southern blight and bacterial wilt were the major 
constraints. 

Mustard (Brassica juncea) 

Musta:d in its leafy form was more promising than the 
heading type for lowland production in the tropics because it 
was less susceptible to bolting. Turnip mosaic virus, soft 
rot, and bolting seemed to be the major constraints of this 
crop. 
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Radish (Raphunus sativus) 
Several useful Chinese cultivars had adequate heat 

resistance, but the right management practices and soil type 
are needed for them to perform normally in the wet season. 

Snap bean (Phaseolus vulgaris) 

This vegetable did not perform well as a bush type. 
The pole bean performed slightly better, however, the major 
problems were rust and the difficulty of maintaining seed 
viability. 

Sweet Pepper (Capsicum annuum) 
This type of pepper was less promising. Most test 

cultivars lacked heat tolerance, althouigh "Gypsv," an Ameri­
can cultivar yielded high. Viruses seemed to be the foremost 
problem for production in the tropics. 
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AVRDC provided an articulated training program in 1984 
with 64 scholars trained at Headquarters and 19 trained 
through the TOP/AVRDC program in Thailand. 

At AVRDC Headquarters trainees from the Federal Re­
public of Germany, Guatemala, Indonesia, Republic of Korea,
Liberia, Malaysia, Nepal, the Philippines, Sierra Leone,
Taiwan, Thailand and the United States underwent training in 
two five-month courses and one two-month summer course. 
Table 1 provides a breakdown of the areas studied by crop.

Training sponsors in 1984 included: the MARDI/AVRDC
Research Program, the USAID Garden Program, the Univer­
sity of Illinois, the Heung Nung Seed Company, the Bayer
Thai Company, Ltd., the ROC Ministry of Foreign Affairs,
the ROC Vocational Assistance Commission for Retired Ser­
vicemen, the German Agency for Technical Cooperation (GTZ)
and the FELDA Agricultural Services Corporation.

At the TOP/AVRDC training program 19 scholars from 
Bangladesh, China, Indonesia, Pakistan, Sri Lanka and 
Thailand were trained in Thailand (see Table 1) during 1984. 

Table I. 1984 training by crop. 

Crop Headquarters TOP/AVRDC 

Chinese cabbage 11 3 
Sweet potato 5 4 
Tomato 12 4 
Mungbean 4 4 
Soybean 6 2 
Others 28 2 

'Total 66 19
 

Scholar (right) learning about nematode resistance in tomato
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Packaging seeds in the new f1cilitv 

Genetic Conservation 

The responsibilities of the Genetic Resources and Seed 
Unit include the characterization, maintenance, regeneration 
and distribution of AVRDC's five mandate crops. 

• 	 New Facilities - During 1981 a new structure was built to 
house 'he Genetic Resources and Seed Unit. The entire 

3facility - which provides 115 m of lonq-term (-20'C
frost-free), 193 ml of medium-term (2-5"C, 10-45, RI-), 
254 m 3 of short-term (15'C, 10?" Rt-1, and 87 il of tuber 
(150 C, 80-95'? RH) cold store, 399 ro' of laboratories, 
600 rnm of seed conditioning iooms, 49 nil of seed drying 
chambers, and 106 m of germination arid preparation 
rooms - was constructed with a capital outlay of just 
over US$500,000; $275,000 for building and $229,000 for 
equipment. 

" 	 Germplasm Collections - AVRDC holds the world's base 
collection for mungbean and the Asia and the Pacific 
regional collection for swee; potato in the IBPGR's 
international conservation network. Table 2 provides 
specific information on the holdings on a crop basis. 

• 	 Gerrnplasm Regeneration - A total of 84 accessions of 
Chinese cabbage, 177 accessions of mungbean, 27 
accessions of rice bean, 202 accessions of soybean and 
41 accessions of tomato were regenerated. 

" 	 Germplasm Distribution - A total of 20,572 seed samples 
were distributed to cooperators i:, 107 countries/terri­
tories (see Table 2 and following listing of "Germplasm 
Recipients") 
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" 	 Germplasm Duplication - In 1984, 63 accessions of the 
Chinese cabbage collection were multiplied and sent to 
the IBPGR-designated base collection at NVRS,
Wellesbourne, UK. An additional 188 accessions remain 
to be regenerated. 

" 	 Germplasm Characterization - Chinese cabbage: By the 
end of 1984, 23 accessions had been characterized for 
both vegetative and reproductive characters, 123 
accessions for vegetative characters and 40 for 
reproductive characters. 

Mungbean - After considerable adverse weather, the 
collection was multiplied and characterized for 24 
characters using the IBPGR descriptor list. 

* 	 Germplasm Purification - It was ascertained that the 
AVRDC soybean collection contains 2,672 accessions not 
of USDA origin. Before duplicates of these accessions 
can be deposited in the IBPGR-designated collections 
(NSSL, Colorado, USA and NIAR, Tsukuba, Japan), it 
was determined that only five percent of the accessions 
contained more than one type. 

Purification of the mungbean collection has proceeded 
during 1984. Accessions with mixed seeds have been 
sorted into four characters: lustre, color, size and 
shape. 

" 	 Germplasm Introduction - In conjunction with the 
construction of the new facilities, a new scheme for 
germplasm introduction was developed. This will serve 
to centralize germplasm work. 

Table 2. AVRDC germplasm collections and distribution ir 1984.
 

Acces- Suspected Missing* Samples
 
sions duplicates distributed
 

Soybean 10,544 2,111 1,180 7,254
 
Mungbean 5,112 983 165 
 3,665
 
Tomato 5,350 138
40 7,052
 
Sweet potato 1,200 9 31 832
 
Chinese cabbage 822 - 42 1,769
 

Total 23,028 3,143 1,556 20,572
 

* Missing accessions are being sought from original sources.
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Germplasm Recipients 

Germplasm Recipients 1984 

Anguilla, British Brunei
 

Corito Trading Company, Ltd. Pusat Latihan Pertanian Sinaut
 
Sinaut Agricultural Training
 

Antigua Center
 

Caribbean Agricultural Research & Burkina Faso 
Development Institute 

Institut de recherche pour les 
Arentina huiles et ol6agineux 

Ce,.tre d'experimentation du riz 
Facultad de Clencias Agrarias de et des cultures irriguees 
Rosario 

Bu :ma 
Australia 

IRRI - Burma 
Commonwealth Scientific and 
Industrial Research Organization Cameroon
 

Department of Agriculture
 
Department of Primary Production IRA Nkolbisson Center
 
Redlands Horticultural Research
 
Station Canada
 

Seed Testing Station
 
Agriculture Canada
 

Bahamas King Grain, Ltd.
 
Ridgetown College of Agricultural
 

Department of Agriculture Technology
 
Smithfield Experimental Farm
 

Bangladesh Stocks Seed, Ltd.
 
University of Cuelph
 

Bangladesh Agricultural Research
 
Institute Carolinc Islands
 

Institute of Nuclear Agriculture
 
International Agricultural Agriculture Division, Truk
 
Development Service OISCA I.D.M.
 

Barbados Colombia
 

Hi-GRO Gardens, ltd. Centro Internacional de Agricul­
tura Tropical
 

Belgium Coordinador Nal. Leguminosas de
 

Grano y Oleaginosas AnualesUniversity of Client Federacion Nacional de Cafeteros 
de Colombia 

Belize 
 Institute Colombiano Agropecuario 
Instituto Linguistico de Verano 

Carribean Agricultural Research &
 
Development Institute Comoros
 

Bolivia CEFAI)ER
 

Comite Central enonita
 
Est Experimental "Green Chaco" Universite Marlen Ngoucui
 
Moxos Experimental Station
 

Cook Islands
Brazil 


Ministry of Agriculture and
Centro de Pesquisa Agropecuaria Fisher ies 
Tropico Umido FiheRes 
Centro Nacional de Recursos Tokoitoku Research Station 
Gendticoc Costa Rica
 
CEPLAC
 
Programa De Pesquisa, OCEPAR Centro Regional UCR
 

65 



Genetic Conservation 

Macap, S. A. 


Ministerio De Agricultura y
 
Ganaderia 


Palm Research Program 


Proyecto Agroforestal
 
ROC Technical Mission 

Universidad de Costa Rica
 

Cyprus
 

Agricultural Research Institute
 

Denmark 


J. E. OhIsens Enke A/S 

Dominican Republic 

Centro de Desarrullo Agropecuarlo 

ROC Technical Mission 


Egypt 

Agricultural Research Center
 
Ministry of Agriculture 


El Salvador 


Centro Nacional de Tecnologia 

Agricola
 

Ethiopia 


International Livestock Centre 

for Africa
 

Ministry of Agriculture (Add) 


Nazareth Agricultural Research 

Station 


UNDP/FAO 


Fiji 


Legalega Research Station 

Sigatoka Research Station 


France 


Union des cooperatives agricoles 

Armagnac - Bigorre 


Gambia 


St. Augustines High School 


Ghana 


Crops Research Institute 

Dodowa Cooperative Multi-Purpose 

Society, Ltd. 


Guatemala 


Instituto de Cinecia y Tecnologia 


Agricolas 

Personero del Jefe de Estado 

ROC Technical Mission 


Guadeloupe (France)
 

Instituc national de la recherche
 

agronomique
 

Guam (USA)
 

University of Guam
 

Guinea
 

United Nations Development
 
Program
 

Haiti 

A Christian Olitreach of the 
Baptist Haiti Mission 

Catholic Relief Services H1aiti
 
Program
 
Instituto Internmericano de
 

Cooperac!6n para la Agricultura
 
ROC Technical Mission
 

Kampuchea
 

Mr. Ed Motzenbocker, Phonom Penh
 

Honduras
 

Ministerie de Re Cursos, Natural­

es Honduras
 

India
 

Andhra Pradesh Agricultural
 

University
 
Ankur Agricultural Research
 
Laboratory
 
Bhabha Atomic Research Centre
 
Central Agricultural Research
 
Institute
 

College of Agriculture & Techno­
logy
 

CYB Institute
 
FIPPAT 
G. B. Pant University of Agricul­
tural and Technology


Haryana Agricultural University
 
ICAR Research Complex for N.E.H.
 

Region
 
IFFCO
 

India Institute of Horticultural
 
Research
 

Indian Agricultural Research
 
Institute
 

J. N. Agricultural University
 
Kerala Agricultural University
 
Khedut Samakari Jin, Ltd.
 
Merryweather Food Products, Ltd.
 

National Bureau of Plant Genetic
 

Resources
 
National Pulse Research Station
 

Nimbkar Agricultural Research
 
Institute
 

Orissa 	University of Agriculture
 
& Technology
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Punjab Agricultural Univers>% 

Soya Production and Research
 
Association 


Tamil Nadu Agricultural Univer­
sity 


The Atul Products, Ltd.
 
The Cochin Malabar Estates and 

Industries, Ltd. 


University of Agricultural 

Science 


University of Agricultural

Sciene &
Science echn~ogyKirin& Technology
 

Yantra Vioyalay Punjab Agricul-

rural Univ. 


Indonesia 


Agricultural Training Center 

Akademi Farming Semarang 

Bali Ganti Sena Foundation 

Bogor Agricultural University 

Bogor Central Research Institute 

for 	Food Crops 


Central Research Institute for 
Food Crops 


Central Research Institute for 

Horticulture
 

Dinas Pertanian Tanaman Pangan 

Lembang Reaearch Inst.
 
M. A. C. S. Research Institute 

MARIF 

Maros Research institute for Food 
Crops 


NAFA, Pasar Jumat Research CentreNT T iv e s t oc k IDe v e lo p me n t P ro e cANTTilivt k P _ ect 
Pilot Project on Integrated Soya 
and 	Food crop Production 


P. T. Melati Cambir Mas 
P. T. Uniroyal Sumatra Planta-

tionsInstitute 

oeni MInternational


ROC Technical Mission 
Subbalal Penelitian Tanainan 
Pangan Sumani 

Sukamandi Research Institute for 
Food Crops 

Sukarami Research Institute for 
Food Crops 


SURIF
 
TAD Seed Improvement 
Transmigration Area Development 
Project 


Universitas Jamhi 
Universitas SriwiJaya 

Iran
rnBreeding 

Seed & Plant Improvement Insti-


tute 

University of Isfahan 

University of Tabriz 


Italy 


Consiglio Nazionele delle 

Ricerche 


UN Food and Agricultural Organi­
zation 


Germplasm Reciplents 

Jamaica
 

Ministry of Agriculture
 

Japan
 

As'jociation for International
 
Cooperation of Agriculture &
 
Forestry
 
Chiba University
 

Kikko Foods Corporation

Brewery Co., Ltd.
 

Kyushu University
 
Nagasaki Agricultural & Forest
 
Experiment Station
 
Nagoya University
 
Okinawa Tropical Agriculture
 
Research Center
 

Okinawa Federation of Agricul­
tural Crops
 
Shizuoka Agricultural Experimen­
tal Station
 

Takii and Company, Ltd.
 
T. Sakata & Company
 
Tsukuba 	International Agricul­
tural Training Center
 

Jordan 

Jordan Valley Agricultural
 
Project
 

Kenya
 

Agricultural office Dept.
g c u t r l O i e D p .
Bombolulu Coast Workshop for the
 
Handicapped
 

Dryland Farn.*ng Research and
 
Development Project 

Development

for 	Rural Development
 

Centre for Insect
P y 	i l g n c l g

Physiology and Ecology
 
KaramoJa Development Programme,
 
Moroto Headquarters
 

Ministry of and
Livestock Agriculture 

National Horticultural Research
 
Station
 

Klrbati 

Kiribati Field office
 

Korea, Republic. of 

AVRDC Korean Sub-Center

institute of Iloung Nong 

S-ed Co.
 

Cyeongsang National University
 
Jeonnam National University 
Korean Advanced Energy Research
 
Institute
 
National Agricultural Cooperative

Federat ion
 

Office of Rural Development
 

Lesotho
 

Plenty Agriculture Project 
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Genetic Conservation 

Liberia 


Central Agricultural Research 

Institute 


Ministry of Agriculture NCRDP 

United States Aid for Interns-

tional Development 


Malawi
 

Bumbwe Research Station
 
Chitedze Research Station 


Lilongwe Agricultural Development 

Division 

Smallholder Sugar Authority 


Malavsia
 

Agriculture Research Centre 

AVRDC Malaysian Outreach Program
 
Felcra In-Situ Ulu Berang
 
Malaysian Agricultural Research
 
and Development Institute 

National University of Malaysia 

Tarat Experiment Station 

Universiti ertanian 

Westech Sdn. lid. 

Martinique (France) 


Institute du recherches 

agronomIques tropicales et des 

cultures viviZres 


Mauritius 


Ministry of Agriculture, 

Fisheries, and Natural Resources
 

Sugar Industry Research Institute 

Union Sugar Estate, Ltd.
 
University of Mauritius 


Mexicu 


Alimentos del Fuerte, S. A. de 

C. V. 

Jefe Del Depto Agronomico 

National Institute for Agricul-

tural Research
 

The Rockefeller Foundation 


Morocco 


Institute of Agronomy Hassan I 

Institut national de la research 

agronomique 


Nepal
 

Institute of Agriculture 
and
 

Animal Science 


Vegetable Development Divison 


Netherlands 


Bruninsma Selectiebedrijvan B. V. 


Deruiter Zonen B. V. 


Enza Zaden de Enkhuizer Zaadhan­

del B. V.
 
International Service for Na­
tional Agricultural Research
 

Nickerson - Zwann B. V.
 
Nunhems Zaden B. V.
 
Royal Sluis Seed Company
 

Sluis & Groot
 

New Zealand
 

Hastings Horticultural Research
 

Station
 
Horticultural Research Centre
 
Ministry of Agriculture & Fisher­

ies
 

Nicaragua
 
ROC Technical Mission
 

Ahmadu Bello University
 
Ekiti-Akoko Agricultural Develop­
ment Project
 

International Institute of
 
Tropical Agriculture
 

Koroknrosei P/A 
Ministry of Agricultural &
 

Natural Resources
 
National Horticultural Research
 
Institute
 

Oloro Propertioca Limited
 

Oman
 

Oman Modern Farm
 

Pakista,,
 

Agricultural Research Institute
 

Atomic Energy Agricultural
 

Research Centre
 
National Agricultural Research
 

Center
 
Nuclear Institute for Agriculture
 
and Biology
 

Technical Services Assoc.
 

Panama
 

Barro Colorado National Monument
 
ISTRI
 
Instituto de Investigacion
 
Agropecuaria de Panama
 

Smithsonian Tropical Research
 
Institute
 

Department of Primary Industry,
 

Laloki
 

Paraguay
 

Servicio Agropecuario, Chaco
 

Central
 

68 



Germplasm Recipients 

Peru Reunion (France) 

Exportadora Pumas S. A. Institut de recherches agronoi-

Nacionjal l.e (, Ininosa s de Grano ques tropicals et des cultures
 
liversidid Nacional ,l ,rarla vivrleres
 

Phil ippines Saipan (Marlana Islands) 

Abra Irrigation Proj ct Commonwealth of the Northern 

Atcneo ti Davao University Marianas Islands
 
AVRI)C Phili ppine Outreach Project
 
Betinan Re.;search Station Samoa, West
 
Botanique Philippines Inc.
 
uinreau of Plant Indus t rv American Samoa Community College
 

Cagavan State Iniversitv Pacific Agricultural Consultancy
 
Carcon hevelOpmient Corporation Service Limited
 
I)iocesan Adult Training Center Samoan-German Crop Protection
 
IRN Agricultural Services (Phil.) Project
 

I nc.
 
Institute of Plant Breeding Saudt Arabia
 
International Rice Research
 

Institte Department of Agriculture and
 
Isabela State Universitv Water
 
Mountain State Agricultural King Saud University
 

ColIege Ministry of Agriculture and Water
 
Ministry of Agriculture QassIn Agriculture Research
 
Mindanao State University Center
 
Mariano a,-ircos State University 1'. S.-S1udi ArabIan Joint Commis-

Negros Magnesium Co., L.td. sIon on Economic Cooperation
 
Northern Mindanao State Institute
 
of Technology Senegal
 

Palawan National AgriciiIturaI
 
College Institute senegalaid de
 

Philippines Council for Agricuil- rechierches agricoles
 
tural and Resources Research and
 
Development Sevclie Ies
 

Philippine Packing Corporatjion 
Phi ippine Rot Crop Research grand Anse Fxptal Food Production 
Training (enter (enter
 

Phil ippine Rural L.ife Center Ini. Mlinistrv of National Development
 
Pure Food Coiporation Sierra L.eone
 
Ramon \ragsaysay (onda
Award t ion
 
RAMFmod Products, Inc. Agri cu Itural Synd Icates lieve lop-

Regional Crop Prot ection Center ment Project
 
River, Land & Sea (evelopment Ministrv of Agriculture & Fores-

Coirporat i OIl t ry 

Sail (arlos 'lanters Association Tikonko Agricultural Extension 
Soutlhern Samar Agriculltlral Center 
College ;'niversitv of Sierra Leone 

Tarlac Development (orporation 
Technology Resources (.enter Singapore 
1niverstt of tie Phi I ippines at 

Los 1afios Coleman Transport Corporation 
Univers i ty of Southeastern Primary Production Dept. 
Philippines Sembawang Field Experimental
 

Visavas State College of Agricul- Station
 
ture
 

Solomon Islands 
Puerto Rico 

ROC Technical Mission
 
Tropical Agriculture Research 
Station South Africa 

atar Grain Crops Research Institute
 

Horticultural Research Institute 
Industrial Development Technical SARCCS
 
Center Ulniversitv if Fort Hare 
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Genetic Conservation 

University of Stelienbosch 


Sri Lanka 


Agricultural Research Station 

Agricultural Settlement Project 

Central Agricultural Research 
Inst itute 


Department of Agriculture 
East Coast Rehabilitation Project 
tlalgashena Estate &SDairy 
Lanken Ceylon limited 
Regional Agri cui tural Research 
Centre 


Soybean Food Research Centre 

University of Peradeniva
 
Yahapath Endera Farming (?entre 


St. Kitts & Nevis 

Department of Agriitore 

ROC Technical Miss iin
 

St. Lucia 

Carihhean Agricultural Research 

and Deve lopMtt Institute 

ROC Technical ission 


Sudan 

Ministry of Agriculture and 

Natural Resources 


Voluntary Service Group 

Surinam 


Corantijnpolder Serie A. No. It 

Swaziland 


Malkerns Research Station 
Nestole Product Technical Assis-
tance Co., ltd. 

ROC Technical Mission
 
Sentler des leppes 


University of Swaziland
 

Tahiti (France) 


de

Groupement d'6tudes et 


recherches pour le dnveloppement 

de l'agrinomie tropicale
 

Taiwan, ROC
 

ACE Seed Company 
Asian Exchange Center, Inc. 
Chiayi Agricultural College 
Formosa Seed Company 


Fu Jen University
 
FFTC/ASPAC 

flualien District Agricultural 

Improvement Station 


I-Chang Food Company
 
Kaohsiung District Agricultural 

Improvement Station
 

National Chung tsing University 


National Taiwan Univ.
 
Tainan District Agricultural
 
Improvement Station 

Taiwan Seed Improvement Station 
Taiwan Pineapple Corp. 
Taiwan Sugar Research Institute 

Tanzania
 

Ilonga Agricultural Research 
Institute 

Ministry of Agriculture 
Regional Agricultural Development 
Office, Tanga
 

University of Dar Vs Salaam
 

Tha iland 

AVRDC Thai land Outreach Program 

D )AVS International, I.rd. 
Agricultural Cooperative Assocla­
tion
 

Bayer Thai Co., l td.
 
Chiang Mal Field Crops Research
 

Center
 
Chiang Mai Universitv
 
Department of Agriculture
 

ilangchart Horticultural ::iperi­
ment Stat ion
 
ICRC
 
Kasetsart i'niversitv 
Khon Kaen iniversitv 
Mae ,oe Institote of Ag ric ltural 

Tech.
 
Ministry of Agriculture & Co­
operative of Tha i land
 

Phitsanrlok Field Crops Fxpt.
 

Stat ion
 
Prince Songkhla University
 

Puwin % John ILimited I'artnership
 
Royal Food Processing Factory
 
Universal Food Co., I.td.
 
Watershed Development Project
 

Trinidad and Tobago 

Caribbean Cihemicals and Agencies,
 
ltd.
 

Sanitana Services, Ltd.
 

Tunisia 

Ministry of Agriculture
 

Turkey
 

Zlraat FakFi'tesi
 

TuvalIu 

Agricultural Station
 
Ministry of Commerce & Natural
 
Resources
 

t1nited Kingdom
 

Charles Sharpe & Co. Plc.
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Germplasm Recipients 

(unsan's Sorte::, I.td. University of Florida 
Kasaka Limited University of Georg ia 
National Vegetable Research University of lawa II, lI lo 

Stat!lon University of llanwa ii, anoa 
nIve r, i tv of Illinois 

UYSA._L University of Missouri, Columbia 
University of Wisconsin, Madison 

A. I_. (astle, Inc. 
Agrichem Industries, Inc. Uruguay 
Agrigenetics Corporation 
Alf. Christ ianson Seed. Co. Centro de Invest igaciones Agrico-
Asgrown Seed ('or1pany las "Alberto Boerger" 
MIN Research ROC Technical ission 
Brigham You111 I'niyers it, 
Calgene, Inc. Virgin Islands 
Education Concerns for ECHO 
Incorporation Hunger Organizairtion Virgin Island Cooperative Exten-
Ferry Morse Seed Company sion Service 
(;ol smitlh Seeds, Inc. Water Isle Botanical Garden 
If. J. Hleinz Co. 
IPDO Graduaite School Yemen Arab Republ i c 
Joseph Harris Co., Inc. 
Kansas State University El kod Research (:enter 
Keystone International Seed Co. Ministry of Agriculture & Fisher-
Land O'l.akes, Inc. les 
l.ou is iana State Universitv Se iyun Research Cent re 
Michigan State University 
Mississippi State University Zambia 
Moran Seeds Inc. 
Nickerson IPB Seeds National Irrigation Research 
Ohio State Itniveristy Stat ion 
Oklahoma State Inversity The National Food and Nutrition 
Peto Seed Co., Inc. Commission
 
Purdue University
 
Smithsonian TropicaI Research Zimbabwe
 
Inst itute
 

Texas A & N IMniversity Chiredzi Research Station 
US Department of Agric. United Department of Agricultural, 
States Aid for International Technical , Extension Services 
Development Ilorticul tural Research Centre 

University of Arizona Rattray Arnold Research Station 
University of California 
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Seminars
 

The following seminars were presented in 1984 by Center staff 
and guest speakers. Please note that seminar papers are not 
available for distribution. 

January 6 - Vegetable Industry in the Netherla:ids, D. V. 
Castro, Training Specialist, AVRDC. 

January 12 - The Improvement of Tropical Tomato through 
Backcrossing, Kozo Toshimitsu, Research Fellow, AVRDC. 

February 9 - Breeding Goals for Sweet Potato in Asia and the 
Pacific, Steve Lin, Sweet Potato Breeder, AVRDC. 

February 19 - The Relationship between NH1,-N and Chinese 
Cabbage Tipburn, Chin-H-ua Ma, Principal Research Assistant, 
AVRDC. 

March 15 - INTSOY Microbiology: The Past, Present, and 
Future, Chris Stearn, AVRDC Soil Microbiologist, AVRDC. 

March 22 - Plant-Plant Interaction in Taiwan Agro-ecosystems, 
C. H. Chou, Institute of Botany, Academica Sinica. 

April 12 - The Effect of Leaf Tying and Shading on Summer
 
Chinese Cabbage, Adisak Sajjapongse, Crop Management
 
Specialist, AVRDC.
 

April 19 - Plant Tissue Applications in Agriculture, Huang
 

Li-chun, Academia Sinica.
 

May 3 - Farming System Research, Linnea Karlsson, AVRDC.
 

May 31 Action of Clostidium perfringens phospholipase C on
 
tumor cell membranes, M. H. Lee, National Taiwan University.
 

June 7 - A Computerized System for Field Experiments, M.
 
Nagai, Biometrician, AVRDC.
 

June 14 - Seed Production and Storage of Some Brassica
 
campestris Subspecies at AVRDC, A. M. Dourado, AVR-D-C.
 

July 2 - Vegetable Production and Managenert in Western
 
Australia, Terry lill.
 

August 16 - Chemical & Nutritional/Agricultural Studies of 
Sweet Potato and Other Root Crops in the South Pacific, J. 
Howard Bradbury. 

September 4 - Theoretical Research and Applied Research - A
 
Review of My Research Method, Chang-chi Chu.
 

October 18 - Nematodes Predispose Plants to Bacteria, Niramit
 

Pratoomrat.
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Seminars
 

November 1 - Vegetable Research and Production in West 
Malaysia, Chang-Chi Chu. 

November 6 - Incorporation of Multiple Disease Resistance in 
Mungbean through Interspecific Hybridization, B. A. Satyan. 

November 8 - Hormonal Studies on the Bud Dormancy 
Problems in Subtropical Viticulture, Cheng-Yung Cheng, 
National Taiwan University. 

November 22 - Down on the Farm. A Documentary on 
Farming Practices in the US, Chris Stearn, AVRDC. 

December 13 - Sexual Barrier of Crops in Post-Pollination, 
Chou-Tou Shii, Associate Professor, National Taiwan 
University. 

December 17 - Physico-Chemical Properties of Volcanic Ash 
Soils in Japan, Shingo Iwata. 
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Publications Available 

How to Order 

The publications listed below can be ordered from the 
AVRDC Office of Information Services (OIS). Most are avai­
lable free of charge and will be posted upon request via 
surface mail. If airmail delivery or multiple copies are re­
quired, please check the price list located below. 

Some charge is required for publications marked with an 
asterisk (*), i.e., symposium proceedings and progress re­
ports (starting 1983). Again, please consult the price list. 
All charges should be paid with a US dollar check (payable 
by a bank in the US) made out to AVRDC. 

Notice to Librarians 

Single copies of all AVRDC publications are available to 
libraries free of charge. If more than one copy is required, 
or if our records show that your library received a free copy
in the past, you will be charged for the publication at the
"additional copies" price listed below. All library copies will 
be sent by surface mail unless otherwise indicated in your 
request. Please consult the price list for airmail charges. 

Price and Postage 

Iu I at hl St andard Add It Iona Airmail Postage 
Pr i (I i -- - - ­--....... (per copy)------


Asia Africa Americas 
nciltlde sur ac,. potl a, Oceania Europe 

Pr- , Ist-h;rvest Veetable 6.l. $2.00 $ 3.00 

Iunthan 
Iro -edIn , S 10. M) H.()0 $3.75 $ 6.00 

Tomat(, 'r...e.I: s $ l (1.1)() -8.00 $4.50 $ 7.25 

Chines i" ,e Pr I ig... . 11. ) $12.00 $7.50 $;3.00
 

Sweer ,Iti , 
0 

r iWIiip .I5. $12 .(0 $13.0050 $8.20 

S( ,,r-, i i,,pcal";i $18.00 S.1I. 001 $8.20 $13.00 
Cr'pp ir, 

lrogres Rlprt (bef re '14i Free .1 00 $2.00 $ 3.00 

P'rogress Report (after '8) 1().110 . 1.00 $7.50 $11.50 

Aromvzil I lava S.01le,; In $ *..0 $2.00 $ 3.00
 

on,griphs Free $ 2.00} $1.00 $ 1.00 

* lItr,r, copls- fr'e Ilfsted thet- maling rective allI rarfs on AV.R list AVRIIC 
puhl fcat Ions ;ItDmt ical IV. 
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Publications Available 

Journal Paper Reprints 

JP 1 	 Mackenzie, D. R., L. Ho, T. D. Liu, Henry B. F. Wu 
and E. B. Oyer. 1975. Photoperiodism of muig bean 
and four related species. HortScience 10(5):486-187. 

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. Soc. of New Zealand, pp. 1183-1186. 

JP 5 	 Mew, I-pin C., T. C. Wang, and T. W. Mew. 1975. 
Inoculum production and evaluation of mungbean varie­
ties for resistance to Cercospora canescens. Plant 
Dis. Reptr. 59:397-401. 

JP 6 Mew, T. W. and W. C. Ho. 1976. Varietal resistance 
to bacterial wilt in tomato. Plant Dis. Reptr. 60:264­
268. 

JP 7 	 Mew, T. W., W. C. Ho and L. Chu. 1976. Infectiv­
ity and survival of soft-rot bacteria in Chinese cab­
bage. Phytopathology 66:1325-1327. 

JP 9 	 Mew, T. W. and W. C. Ho. 1977. Effect of soil temp­
erature on resistance of tomato cultivars to bacterial 
wilt. Phytopathology 67:909-911. 

JP 13 	 Opera, R. T. and S. H. Lo. 1978. Derivation of 
matroclinal diploids in Chinese cabbage and evaluation 
of their significance in breeding. J. Amer. Soc. Hort. 
Sci. 103(6):820-P23. 

JP 15 	 Shanmugasundaram, S. and Samson C. S. Tsou. 1978. 
Photoperiod and critical duration for flower induction 
in soybean. Crop Sci. 18:598-601. 

JP 17 	 Kuo, C. G. and J. S. Tsay. 1977. Propagating 
Chinese cabbage by axillary bud culture. HortSci­
ence, 12(5):456-457.
 

JP 20 	 Talekar, N. S., L. T. Sun, E. M. Lee, J. S. Chen, 
T. M. 	 Lee and L. Lu. 1977. Residual behavior of 
several insecticides on Chinese cabbage. J. Ecen. 
Entom. 70(6):689-692. 

JP 27 	 Kuo, C. G., M. C. H. Jung and S. C. S. Tsou. 
1978. Translocation of 14C-photosynthate in mung
bean during the reproductive period. HortScience 
13(5):580-581.
 

JP 29 	 Lim, W. L., S. H. Wang and 0. C. Ng. 1978. 
Resistance in Chinese cabbage to turnip mosaic virus. 
Plant Dis. Reptr. 62:660-662. 

JP 31 	 Villareal, R. L. Use of sweet potato (Ipomoea batatas) 
1979. Leaf tips as vegetables. Expl.--Ag-ric., 152 : 
113-127.
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Publications Available 

JP 33 	 Villareal, R. L. Observations on multiple cropping in 
Taiwan. Philipp. J. Crop Sci. 1(3):129-136. 

JP 34 	 Villareal, R. L. 1976. The philosophy in the tomato 
and sweet potato breeding programs of t; e Asian 
Vegetable Research and Development Center. Philipp.
J. Crop Sci. Jan - March 1976:32-35. 

JP 36 	 Cowell, Robert C. 1976. Vegetable Research in 
Southeast Asia:The Asian Vegetable Research and 
Development Center. Entwicklung + Landlicher. Vols. 
5 & 6. 

JP 38 	 Ho, Leonard. 1976. Some aspects of seed production 
and distribution in Asia. Seed Technology in the 
Tropics 179-205. 

JP 39 	 Villareal R. L., S. K. Lin and S. H. Lai. 1979. 
Variations in the yielding ability of sweet potato under 
drought stress and minimum input conditions. Hort-
Science 14(l):31-32. 

JP 40 	 Villareal, R. L., S. C. Tsou, S. H. Lai and S. L. 
Chiu. 1979. Selection criteria for eating quality in 
steamed sweet potato roots. J. Amer. Soc. Hort. Sci. 
104(l) :31-33. 

JP 12 	 Cowell, R. L. and C. L. Luh. 1978. International 
research in agriculture. Spar 71(3)104-106. 

JP 45 	 Opehia, R. T. and S. H. Lo. 1979. Genetics of heat 
tolerance in heading Chinese cabbage. HortScience 14­
(1):33-34.
 

JP 46 	 Shanmugasundaram, S. 1979. Variation in the photo­
periodic response of several characters in soybean, 
Glycine max (L.) Merrill. Euphytica 28:495-507. 

JP 48 	 Riley, James J. and Merle R. Menegay. 1978. Inten­
sive agricultural practices in Asia. J. Food Proc. and 
Pres. 2:197-203.
 

JP 49 	 Villareal, R. L., S. K. Lin, L. S. Chang and S. H. 
Lai. 1979. Use of sweet potato (Ipomoea batatas) leaf 
tips as vegetables. Expl. Agric. 15:113-116. 
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5 

Finances
 

AVRDC's projected budget for 1984 was US$ 4,750,000, 
compared with an actual income of US$ 4,336,727 and expendi­
tures of US$ 4,518,249. Core funding was provided by the 
governments of the Republic of China, the United States, the 
Philippines, the Republic of Korea, Japan, Thailand and the 
Federal Republic of Germany. 

Grants and other forms of assistance were also received from: 

* The Asian Development Bank
 
" The International Development Research Centre (Canada)
 
* The International Board for Plant Genetic Resources
 
* The ROC Council for Agriculture
 
* The ROC National Science Council
 
" International Soybean Program (INTSOY)
 
" American Cyanamid Company
 
" Duphar BV
 
" Merck & Co. Inc.
 
" Land O'Lakes, Inc.
 
" Taiwan Kagome Co.
 
" Teh Hua Chemical & Pharmaceutical Co., Ltd.
 

AVRDC REVENUES 1971- 1983 (US $ millions) 4.34 

"- Special projects 383 

E Core budget 

3 2.93 2 ~2.99 3.11 

220 2 2.3. 
2. 4 18 21 1.72 

'71-'72 '73 '74 '75 '76 '77 '78 '79 '80 '81 '82 '83 '84
 
*US$4.3 million for copitol expenditures 1971-73
 

88 


