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Foreword

This publicution contains papers presented at the Asian Soybean Improvement
Workshop held in Jakarta, Indonesia on 21 and 22 July 1984. The workshop itself is
unique in several ways. First, it was held in conjunction with the monitoring tour of
the International Rice Rescarch Institute’s Asian Farming System Network. Second,
it was intended to bring together various international, regional, and national institutions
working on a specific crop to focus on priority arcas in order that they could individually
and jointly attack specific problems to make improvements. Third, it established an
Asian Soybean Improvement Network (ASIN).

The reports presented in this publication review the progress of soybean rescarch
in seven Asian countries and four International Agricultural Research Centers (IARCs).
The major problem arcas and difficulties involved in solving them are also presented
by the authors. The four Centers (AVRDC, HTALINTSOY . and IRRI) describe their
expertise and major areas of responsibility.

The summaries of the two working group meetings defined the need to strengthen
the national programs, provide autonomy, and respect the interests of individual countries.
Appropriate emphasis was placed on supporting the national programs with germplasm
and screening techniques. Such support should come through the collaborative studies
with the IARCs. The need to jointly coordinate the regional testing program by different
international and national agricultural reccarch institutions was approved. The necessity
to evolve a system of inter-regional cooperation to take advantage of the expertise available
was reiterated.

[ understand that the preliminary proposal to establish ASIN was critically rcviewed
by all the participating TARCs and the national program scientists, and a consensus was
obtained. ASIN encompasses a number of different priority areas, recognizes the concerns
of various countries and institutions, gives duc attention to connecting institutions or
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countries for specific collaborative rescarch, and presents a priority basis for needed
action. The proposal should be attractive to any prospective donor looking for an action-
oriented proposal aimed at minimizing problems and maximizing production of soybean
in the deveioping Asian countrics. The proposal depicts a clear example of how
international, regional, and national programs are willing to pool their expertise to
establish a petwork system (o achieve a common goal.

AVRDC is pleased to acknowledge the initiative of its former Director General,
Dr. G. W. Sclleck: Dr.o M. S, Swanunathan, Director General of IRRID Dr. . H.
Hartmans, tormer Director General of HTA Dr. Ho EL Kauffman, Director of INTSOY
and the late Dro B.HL Siwil Director of the Central Rescarch Institute for Food Crops,
Indonesia for mitking this workshop possible,

The publication of these proceedings was made possible by the diligent work of
Dr. S, Shanmugasundaram, Ms. Pura J. Lastimosa, and Ms. Norma V. Llemit who
have carefully edited the papers presented at the workshop by the scientists from different
countries. We hope that the donor community will appreciate the proceedings and
favorably consider the Asian Soybean Improvement Network proposal for funding and

execution.
AY

GEORGE A. MARLOWE, JR.
August 1987 Director General
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Opening Remarks

B. H. Siwi

Director

Central Reseaich Instiete for Food Crops
Bogor, [ndonesia

Distinguished Participants, Ladies and Gentlemen:

It as a pleasure 1o welcome vou o Indonesia for this Sovbean Varietal Improvement
Workshop. During the dast 12 days most of you have participated in the upland erops monitoring
tour n Nepal and here i Indonesia You have seen the diverse conditions under which sovbean
is grownn these countries, This will no doubt assist vou i the discussions over the next two davs,

Indonestn fureers Bave been planting sovbean since the eighteenth century . but progress
in therr production techiniques s been relfatively stow - The harvested arca has renamed constint
durig the List two decades, at around 700,000 1o SOO.000 ha annually - Yiclds have nsen only
slightly from 0.7 Cham the 1900 10 0.9 tha in 19N Demand tor sosbean. on the other
hund, has been mcreasing so tast that national production carnot keep pace: and so Indonesii
has been importing o sobstantial amount of sovbean cach year. In O8O0 we imported around
100000 1 and i TO83 nports had ceach-d more than 400000t Tt s, therefore, very important
for s o raise our sovbean produaction to meet Jocal demands.

The mtensification program for rice m Tedonesi has proved higaly successtul morsing
national rice production. The Ministry of Agricalture has recently Tnunched @osmnlan production
program for sovbean covermy about 7040 ol the total ~ovbean darea over the nest five years,
Under this program. femmiers receive techoreal guidance and credit tor seeds. insecticides.,
fertilizers, and other mputs. We hope t merease our nattonal average vields from 0.9 ¢ ha o
around 1.2 tha througeh ths program

Mast of Tndonestcs sovbean s groven i Javie and retatively Titde is planted i the outer
islands of Sumara. Kalimantan, Sulivwesicand others, We are opening up new areas tor sovbhean
cropping vutside Javie A 100-ha prlot project on newly-cleared land i Lumbis i Eastern Sumatra,
has produced vield as high oy 20 haowith the ase ol improved production technigues. This shows
that the prospects for nercasing sonbean production on such lands are vreat,

However, many problems remain to be solved, Most farmers grow local. unimproved
cultivars that do not respond o maodern cropping techniques, and thus. provide ondy fow vieids,
We are trymg to develop soybean cultivars suited to fow pHoand other stresses. Seed viability
is aomajor problem when farmers attempt to use secds from their previous crop. Pests aid discases
threaten the crop and cuuse fluctuations i production and vield.

Indonesia’s research program has been systematically tackling these production constraints.
We have released four new caltivars i the last five vears, and two more are bemg proposed
tor aistribution. Our new cultivars wie suited to planting alter wetland rice. ana yield an average
of 1.0 ¢/ha with good management. We ar: working on the poor seed-viability problem through
breeding, postharvest handling, and by developing @ system of seed flowin which farmers in
one arca plant the newly-harvested seeds produced by farmers in another area.

We are researching on the effectiveness of various rhizobiuny strains, hming, micro- anc
macro-nutrient fertilizers, and integrated pest and disease management. Our socio-economists
are trying to identify the constraints to production, consumption, and marketing and will tind
measures to atleviate these constraints. We place great emphasis on developing improved cultivars
to suit the various soils, climates, and cropping systems.
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We greatly value the collaboration ameng national programs and between national institutes
and IARCs represented in this workshop. T trust that this workshop will be beneficial to all
concerned in lformulating strategics 1or soybean improvement in this region, and 1 wish you
fruitful deliberations in the workshop and a pleasant stay in Jakarta.

I take great pleasure in declaring this workshop open.

Thank you.
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Intensifying Soybean Research in Asia

H. E. Kauffman

Director

International Sovbean Program (INTSOY)
Uiniversity of Illinois

HE3 Mumford Hall, 1301 West Gregory Drive
Urbana, Hlinoms 61801, U.S.A.

Introduction

It is my privilege o present this keynote address to this distinguished group of soybean
scientists from various Asian countries. This meeting provides opportunity for us to draw on
our collective experiences in soybean rescarch and development and increase our cooperative
activities to strengthen soyvbean production. marketing, processing. and utilizatior: in the region.

Most of my professional career has been spent working with rice in the region. 1 therefore
believe we can draw on some of the successful experiences gained from doubling rice yields
and production during the past two decades. I sovbean is to beecome o major crop in tropical
ar’ subtropical Asia. we must work closely with rice seientists and government policy makers
to make it a more profitable crop to grow ina rice based farming svstem,

Objectives of the Meeting

[ believe it is important from the outset to clearhy define the objectives of this meeting.
I would interpret them as being:

I Develop adong-term strategy o elevate soybean from a secondary Crop’ to a major crop
in the region. co sovbeans can help meet rapidly expanding edible oil and protein needs.

2. Identity present constraints limiting soybean industries in the region, and discuss ways
rescarch and development activities can overcome these constraiints to aceelerate production and
utilization,

3. Develop a detiniuve plin of action o initiate collaborative work 1 weh a regional
‘network” approuach,

Historical Perspective on Soybean Development

The importance of soybeans can only be understood it one looks at the historical development
of the crop on a global basis. You are all aware of the origin of soybeans in China and the
domestication of the crop as far back as 5.000 years ago. Durisg the evolution of soybeuns
they spread into both the temperate regions of Asia. as well as the tropical regions of Southeast
Asia. Soybeans also spread from China to the Himalayan region of India, Pakistan, Nepal, and
Burma but did become widely used in the plains of the Asian subcontinent. Sovbeans have
primarily been used for human food in Asia.

Traders took soybeans to Europe from whence they reached the United States. In the United
States it took & number of years of research and industrial activity to convert soybeans froim
a forage crop o an oilseed/protein meal crop, Soybeans began to be grown widely in the
midwestern U.S AL in the carly 19205 after processors guaranteed the purchase of sovbeuns
from the farmers. Since that time, there has been phenomenal growth in the U.S. soybean industry.

Rescarch, extension, and education at U.S. universities. the United States Departiment of
Agriculture (USDA), and private industry developed cultivars, mechanized production practices,
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funds to support component activitics with the ultimate goal of strengthening national programs.
Each country in the region can benefit from participation in such a network.

Conclusion

In conclusion, the suceess of rice in the region during the past decade and a half gives many
leads as to the type of approach we toust follow to make soybeans successtul in tropical and
subtropical Asii. There must be sirong national programs hinked to regional activities by a network
so that a “critical mass™ of scientific effortis established. Relevant clements of the large soybean
rescarch effort in the Western Hemisphere must also be made avaitable in Asia.

[t is my hope thut this mecting will fay the foundation for a strong and concerted soybean
rescarch network which will fead 1o significant production and utilization increases in the region

during the next decade.



Progress of Soybean Research
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Soyhbean Breeding for Indonesian Cropping Systems

Sumarno

Soybean Breeder

Bogor Rescarch Institute tor Food Crops
Bogor. Indonesia

Introduction

The importnt role of sovbean in the Irdonesian loed supply is indicated by the sharp increases
in seybean hmports o the Tast five vears. Domestic production has been rebitively constent at
arond 0.0 nalhion Cannuadly white impores hive rsen from 0.1 million in 1975 0 0.5 million t
19830 The annual harvested area his remained constant during the Tist 10 vaars at around
9.8 mitlion ha, while the vield Jevel Bas inereased shivhids from 0073 G ha in 1973 0 6,89 (/ha
in 1983 (Tuble 1,

Table 1. Harvested arca, average yiehd, totatl prodoction,
and mmports of soybean i indonesia, 1973-1983 ¢

Harvestod

Year Area Yield Production Imports
(000 ha) (t/h) (000 t) (000 1)

1973 742 0.773 541

1974 168 0.77 589

1975 752 G.79 590

1976 646 0.1 522

1977 646 .81 523 -

1978 733 0.84 617 82

1979 784 0.87 680 177

1880 732 0.89 653 101

1981 810 0.86 704 361

1982 506 0.85 514 361

1983 803 0.89 735 503

1 o . N ;oA .
“ Source: Contral Bureaw of Statistics and Department of Agueuline ndonesia,

Potential Soybean Areas

Among the soybean arcas, 807 is in Java: and the remaining 20% is divided between
Sumatra, Bali, Nusa Tenggara, Kalimantan, Sulawesi, and West Irian. Some reasons why soybein
is not widely planted outside Java are.

1. Soybean is not part of the Tocal diet.

2. Farmers are unwilling to grow soybean because it is a new crop and requires intensive
Crop MUIZeIent,

3. Soils are oo acid for prowing soybean.

4. Local markets nave not been established.

However, farmers from Java have initiated the expansion of soybean, especially in Sumatra
and Sulawesi. Of the 650,000 ha of soybean-planted area in Java, 60% is wetland after rice
and 40% is dryland. In contrast, 80% of 161,000 ha of soybean planted outside Java is planted
in dryland, and only 20% in wetland arcas.

The potential for expanding the soybean area is great, both on wetland and dryland. There
are around 6 million ha of wetland and about 9 million ha of dryland used for food crops. The
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Department of Agriculure has faunched a program o increase sovbean production by increasing
the harvested arca from 0,63 million ha in 1983 ¢ 112 mitlion hacin 1988, and by increasing
vicld levels from O.89 tha in 1983 10 17 e haoin JOSK The mercase inarca will be on drviands
outside Java, where farmers from Java have settled under die transniggtion program,

Problems in Sovbean Production

Factors contributg (o fos vickds of sovbewn i Tadonesia are: B o vielding focad caltivars,
2) poor seed quality, S1nadequate Tand preparation. B nadecuate weed contral, 5 pest and
discase mlestation. o water fogeing durne the vervidive stape and o drought stress during
the generative staye. 7 plantine on nsavingd binds sy plantine under mined cropping. and Y)
HONHNGI UL,

Sovhean s considered secondany o such nain crops as rice, corny or taber crops.,
Canscquenthy acis otten grown during unfavorable wemher swhen the neug crop cannot be grown,
fnputs for sovheain are keptas low as possible, NoJand preparation, no misionan weed control,
and mintmum pest protectiion are conmon, The mtroduction of improved techneloey packages
to the Tarmers bas often met swith difticoloes.

Breeding Objectives

Breeding for high vields aloae vonor sutiicient for sovhean i the tropies. Other aspeets
which contribute to vicld stabilinv o cquady unpotiane These nclude:

e Adeptability to minimum or no tillage, and weeding.  Soybheun grown afie
wetland rice s usnally pot preceded by Land colinador The seedbed is veneratly compact and
has poor drainage. Famers” cultivines are adapied 1o his cnvivonment because ot their small
seed stee (71009 27106 seadsy indetermimae or semi-dewrminate plant tvpe. and branching
habits. The vield potential of these culvvars 1 fow s however, and they nature ate. Improved
cultivirs should possess the above characteristios i order to adapt to the existing environment,
Selection shouhd be conducted under conditons which represent the actual environment for crop
production,

«  Earline
i sonie cases comeides with a period of water shortage. I eertain arcas, tarmers require cultivars
which mature in 75 davs with rewsonable vield v B zha, Earliness as abso usetul to avoid
dionght durine the generative stage.

A sovbean crop oceupies a very short pertod i the rotation scheme. which

o Seed viability.  bodhe topics sovbean seed derertoraien quite raprdly when stored
under regtnn oo coneditenss Breeding tor cood seed viabiliy s important. RPesearch needs

mciude sorcenoee wechnope and breedme aethods,

e Secason specrficiive The cnvironment of aowet ceison sovhean crop encounters
excessive ranfad! and fos sunhine due o closd o rams Adequare tand preparaann and weeding
are done andsovbean o frequent! mtereropped with other creps. The deveseason crop planted
on wethand alter riee experiences compaet sorl stenetire, poor dramaec waterlogeing Quring
carly grovth drought during the senerative taeehivhoiemperatures lonzer sanstune daration
due to clear skies, and weed competinon. Rescareh needs ocTude sareening technigoes. breedis2

methodology - and selection eniteria,

o LowpHtolerarce.  The prionty arcas tor expandig sovbean cropping are the newly
opened Tands outs e Javae Unfonunately, most ol these have adidie coil, with a pH ranging



Soybean Breeding in Indonesia 11

from 4.5 to 5.0, Luning is expennive, and so sovbean caltivars adapted 1o fTow pH e required.
Research should therefore focus on developing varictios tolerant 1o low piand on incorporaiing
such tolerance with high yield.

s  Shade tolerance.  Soyvbean grown andrvliand is genetally intereropped with other
crops. Shading may reduce sovbean vield by up o 0070 Sovbern calivars which are shade-
tolerant are regeired i order o okt hugh vields s Theretore, the method of screening und
selection for shede tolerance neaed o be dovisea so that high-yvielding, shade-toleront cultivars
can be \]L.‘\'L'l(\ln'x! -

o Pestresistance. Seavbean mihe tropies may bettacked by numerous insect pests,
The most important o these are the s wovin (Spodoptera linray. cabbage Tooper (Plusia
chaloveesy, sreensvab bae tNCara voadidan  pod borer Eriella sinckencellay, beantiy cAeromyvza
phasesdin and feat bectle e Phaedonia inclisay. Althove it vers difticaltwo combime all resistant
genes o d e colteoa s usetal to breed coltivies wth resistines 1o one o two pests.
Rescarch honld sitempt o vdenniy resstant sourees, deselop saitable sereenimg techniques,

and selection nrocedure

s Digeascrosistance.  Sovbean sust Phakopsora pactiveld o0 s aonsportant disease,
Yield josses due o st can reach up o 39 However rist s not aserious problem when
crop rotation svobving nonleouine crops s practised. Tolerant cultivars, such as Orbaand Wilis,
huve been developed s Tndonesie Vires discases, meluding vellow mosaie, sovbean stunt,
sovbewsdwart s and bl el have beeome more important in the pastfive years. Yiekd reduction
Jue @ Lareses con reach upoto 100000 Breedime for virns resistanee s argently required. To
aceomplist this sowrce of vesedanee oo rust and viruses need o be dentfied. and practical

sereening fechiegios des cloped

¢ Breeding methodotogy.  Many aiternative miethods e avinlable tor sefecting and
developing superior Bines. The choee o selection procedure depends on the objecnves ot the
breeding provran. the avatlabihins of resources tmanpower. equipment. budget, and the
preferences of the breeder. Discissions an the breeding methodology for cultnar developinent
wottld be uselnt e tormulate the mastetticient method, hased on the evperiences of breeders,

o Regional yield evaluation.  Sovbean has o hoawed area ot adaptanon doe o
photoperiod sensitivity . However, some cufovars such as linproved Pelican, Orba and Clark
O3 show wide adaptition. Regronal vield tests wsine the best lines denved brom breeders in the
same region should be organrzed to denaiy ines whach are sanable 1o the region,

Research Findings

During the fast 10 vewrs, five miproved sovbean caltivars deseloped by the Central Rescarch
Institute for Food Crops hive been released. and two lines are proposed for release (Table 2y,
The advantages of these cultivars melude gh viehds carliness. and toleranee 1o some fungal
discases. Improved sovbean cultivars are presently erown on approximately 3040 ot the total
arca (Dyauhari, v all 195450 We have identiticd several Tines which viekd above 2 tha, with
nuurity ranging from SO to 90 davs Clable 3 We hove also selected sore than 130 promising
Fy lines derived from several crosses. which mature i 72 (6 75 diys (Sunirno 1984,

Interspectiic crosses between Coveine ay and vojaowere made and three backerosses have
been completed. The objectis es of these crosses are to hroaden the germplusm backeround of
our sovbean cultivars and to ranster some genes for possible pest resistance deived from G,
soja. Bach veor we make 20 to M cross combinations sy various parents, to create genetic
recombination for possible selection to devetop new endtivars, Stratified bulk selection is conducted
from I, up o Fioothen followed by single-plant selections to create pure ines (Fig. 1),


http:evpcn.iv

Sumarno

Table 2. Improeved soybean cultivars ruleased
in indonesia, 1974-1984.

Cultiver

Orba

Galunggung

Lokon

Guntur

Wilis

Amerikana (DEMPO)
B-2035 (Kerinehiy

Year

1974
1981
1982
1982
1983
1984
1985

Released

Marturity  Average Yield
(days)” {t/ha)

&5 1.5

85 1.5

75 1.2

75 1.2

88 1.6

90 16

89 1.7

 After planting

Table 3. Zeiected soybean Ines with high yield potential,
Jogor, 19821983,

Lines Yield Maturity
nes (t/ha) (days;
1312/1607-1-2 2.3 85
1399/945.2-1 2.5 86
1667/1682-10-2 2.4 89
1667/1662- 117 2.2 89
1399/1682-61 2.4 86
1667/79845-16-2 2.1 86
1399/945-2-3 2.4 86
1667/1682-8-5 2.4 89
14008/13€9//1682-10-3 2.2 &7
Orba 1.6 84
T e R
1
LA x B
Fig. 1.
. . .
F i Selection procedure to develop early-
J"- maturing, high-yielding soybean lines.
o L]
Le o oo
&\
/l \“\
- e [ o ”‘\ U
T N e i R
[ I S
eariy) (medium) (10‘\e)l
PR L CIR
F, [ P ;
|
i
i | ! | i
Foderived nes  Fyderived lines F, derived lines
Early Medium Late
{75 - 8C duys) (01-90doys) (91 9% duys)
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Table 4. Introduced soybean cultivars with high yields,
Bogor, dry season 1982 and 1983".

Yield Maturity

Cultivar Source (t/ha) (days)
UPL-SY-2 IRRI 1.1 89
GC 50106-4-7 AVRDC/IRRI 1.4 95
GC 30050-2-17 AVRDC/IRRI 1.2 90
7207-1 AVRDC/IRRI 13 94
SJ-5 hailand/IRRI 1.5 90
AGS-8 AVRDC/INTSOY 1.2 85
Wilis CRIFC Bogor 1.4 88

Yo X
S Sumarno TUSAL

Phosphate and tine are found to ke the keys for successful soybean production on red-yellow
podzotic soils. o some areas where aluminuny toxicity exists, liming is not necessary, since
phosphate alone can correct the problem,

Research Collaboration

Collaboriive researelr in sovbean breeding involves the INTSOY (USA), the IRRIs
Cropping Systenis Network, and AVRDC (Taiwany. Several cultivars have been identified for
their high vield potential, poad seed quality . and carliness (Tuble 3. These have been crossed
with Tocal cultivars to combine betier adapration (Sumarno 198:h).

The International Develonment Research Center (IDRC), Canada, is providing funds for
strengthening the breeding program to develop legume cuitivars adapted to wetland after rice
and wolerant to acid soils. Other colliborative rescarchy is needed. especially in the following
areas: screening for virus resistance (mosaic virus, and bean yellow mosaic virug), screening
for inscet resistance (leal-feeding insects. pod borer, pod sucker) and screening for Al woxicity.

References
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Indonesia, FAQ Reg. Coor. Comm. Mig. Bogor.
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AVRDC Sovheans for the Tropical World

S. Shanmugasundaram

Leader, Legume Program

Asian Vegetable Rescarch and Development Ceniter
P.O. Box 42, Shanhua, Tamar 74199

Tatwan. China

Introduction

In 1972 the Asian Vegetable Rescarch and Development Center tAVRDC) wis established
as an International Agricubtaral Rescarch Center (IARCY with the objective of improving the
agronomic potentid and nutritive vatie of Tegumies and vegetables inthe tropics. Recognizing
the imporiance of sovhean wo protem and eneray source and sinee no other TARC was working
o sovheans for the vopics at that tme, savbeon e mchinded as o mmjor crop lor rescarch
LT3 T the cost sevbean is aomieger grain beeane crep m China, Indonesie, Japan, Korea,
Tarwan and Thadard while Arpentina, Bracil. Canadin Parazuse . EOS A and Urugoay are
the major sovbeir producers i the wests Recenthe s Tndicand SieFanka have been increasing
their sovbean production

The wverage vield ot sovbean e topies v nonad T e o compared o nearly 2 g ha
i the temperate coantries The fow average vield of sovbean mthe ropics is due o Lick of
inproved cultivars for speciiie parposes, senstivity w short photoperiods and high temperature,
susceptibility o diseines and insects. Tach o ond quishiny weeds. vnavailabiling of effective
Rhizobium moculuni. and nonadoptoon of sappropriads auuecment practices,

The AVRDC Soybean

The goat of the AVRDC sovbeun program s 1o develop stable tropical and subtropical
cultivars with wide adapuaniliny . high vield, disease and post resistance. and good seed quality.
The objectives of the provram wre 1o

Lo Colleet, document. wilize, maiatan. and distribute germplasm,

20 Develop stable higher-viciding ~elections.

3. Develop cultvars with good seed guality and resistance to weathering.

4. Develop cultvins with wide adaprability o ditterent photoperiods and high temperature.
5. Control discases principally through resistance ‘tolerance or by cultural and chemical

control. The priority aiscases will be sovbean rust. bacterial discases. viruses, downy
mildew, anthraceose, and seed discases.

6. Control of inseet pests miadnly through resistance: tolerance and possibly through cultural
and chemical control. The priority pests will be beanflies. pod horers, stink bugs, and
defoliators.

7. Develop appropriate management techniques for maximum cconoimic vield.

8. Develop sovbeans for use as green vegetables and bean sprouts.

9. Develop soybeans suitable for inteccropping or mixed cropping.

10. Study Rhizobium and the ecology of vesicular arbuscular mycorrhizae and their potential
to increase yield.,

1. Expand improved technigues through training. communication, and bilateral projects.
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Research Achievements
Germplasm collection and varictal improvement

By the end of 1983, AVRDCS sovbean gemplisin collection totalled 10,523 aceessions,
one of the largest collections in the world. AVRDC has sereened the majority of the gepmplasm,
and has identified resistance or tolerancee o sovbean rust and beanfTies and insensitivity to
photoperiod (Chiang and Tadekar 19800 Shanmucasundarany 1981, Tschans ot al. 1985), Thus
far. the Center's hybridization provram bas made 3354 crosses 10 combine desitable charac-
teristics frony new selections and focal cultivars

Sovbhean can be planted st AVRDC 23 97N Tatitnde and 1200 177F Joneitude) three times
a e i muary- February (peng season June Jeby sstinmer seasonand September Gritamn
seiason). Beaise photoperiod and temperatare condinons van according to sere on and tocaticens
“disruptive seasonal selection” teoused o adentty brecdine linesadapied to diverse sroclinatic
conditions. Photoperiods and tempersture during the three seasone simalate tropical and
subtropical cavitonment. el therctore, sefections adapied o all the hree seasons can be moved

across the Lt regio s ot becation and season T addimion, selections adug ted o speeific
SCasons rvere abaddentined dor e e peaiiie locations

Sovbeany vt ol cpeco e e oo i doses nbdey o oroanos e i ica
CNaum Sydy e G oo e e and wotinn s dnde hacterab decases s soch
as bucterad pustode e e ones s s e ccl et e e ey cre i the namy

summer sewson at AN DO S s beaniti Vs o oo e naportant pest i tie
autun, whide derotigeraec oo problom e prne wnd sunnner an faoeans The scisonal
diversity of these pest ablesc W8 RO coenmd o ctecivets scieen for co el o stad olerance.

Sclected bicedire Tines andereo vephoated pretioniar weld tiads (Y Dy aeross all three
seasons durime acnele e Selecoone trome e PY T nnder o another sear of three scason
mtermediate rephicated sebbmal Y Ty Prossnne cocies frotn the £ 1 s e coded as AVRDC
Cilyednie selections m NGy are fested forsar additorad vean i advaneed sichd wiads, The
photoperiodic respoise of AGS cntoes are evadicaed mopot ccliure siudie s usne atihcil and
natural ighting and doe toones selections with hiehe vield potential across ald thres seasons
hove beendenitfied . sonie ofwlneh vield vpoto 10U haccach vear from thiree crops (Cable 1),
Some hgh-vielding AU cnties combime resstnee or wleranee o diseases and reduced sensitivin

R}

to photoperiod cFabte 20,

Toble 10 AVRDC Glveine selections (AGS) with high yvield potential
ad adaptability to three seasons i 1980 and 1981 at AVRDC,

Yol (kg /ha)

AGS No. - Sowmg Dite
February July September

AGS 129 4,000 3,400 2.600
AGS 130 3.800 3,000 2,500
AGS 135 3.800 3,000 2.500
AGS 144 4,300 3,000 2,200
AGS 146 3.400 2,100 2,800
AGS 154 2,400 2,400 2,700

Inbeantly, Melanagromyza sojue Gehnter, resistance has been identitied in Korean G, soju
accessions G 3089, G 30910 G 3104, and G 31220 Efforts are currently underway to transfer
this resistance to cultivated sovbean: nowever. cach of the Korean cultivars is susceptible to
another beantly species. Oplionivia phascoli Tryon (Chiang and Talekar 1980). Work on tolerance
to beantly s also o progress,
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Fig. 1. Yield of two soybean selections continually cropped
for three seasons, 1982 and 1983,
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without tillage followed by rice straw mulching to cover the seeds. An experiment comparing
the broadeast method with row planting and space planting in difterent seasons showed that.
under certain conditions, the broadeast method might be successtul. However, there s
considerable risk in using this technique (Shanmugasundaram 19821,

The number of days o maturity are less in the tropies and subtropics than in the temperate
sone because of shorter photoperiods. Early matarity is desivable in the tropics because soybeun
is frequently used momultiple-cropping systems. However, to obtain higher vields in a shorter
growing period, it is necessary w have higher plant popuiation densities. For example. ina
plant- population-density experiment on AGS genotvpes with narrow and broad leaflets planted
in three conseeutive seasons. vields varied according to genotype. season, plant populition density,
and planting configuration. The results suggest, however, that plant population density and
spacings within and between the rows are cultivar- and scason-specific. Nevertheless. a range
of 400,000 to 600,000 plants/ha appears to be the optimum mumber required for maximum vield
under AVRDC conditions (AVRDC 1981).
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Introduction

The past decade bas been an active vie i sovhean research and development. Successtul
saybean productions i countries as divereent as tropicad Bravil i Latin America. India and
Sri Lankiv in Avaae and Zambio and Zunbaba e in Atricaohistrate the sains newde in sovbean
technology development and anpheastion e tropical enwronments b these and other countries
sovbeans have begun o tind thewr niche widin focal Lariny SRR HI

Penor aeencies have tiadle bevun o readize e anportant tole wovte s can play an
mmproving the protem and ol suppis of Jeas deveiopod counities, and at e adie e help
the ceonomic well-bemy of sl farmess S nuwmber of sovhean prostanis e tow ey
strengthened to vetines developand extend appropraie webnolog

Sovhean screntisty i Asiowall phnc hes tole macceleratne sovhean do ISR IR TANTIS
durme the novdecade. Ao the ot noporant resion m the workd beciaise of e el sovbeun
genetie resonre s and it long Bistors of sonbean ose or human lood Theretore, the sticeess
we have msirenahicnine regional cooperation at thes meeting wall mfluenee sovheandeyeropinont
1 the rest of the v auld

A presentaton wall Inghlight past INTSOY activ ties and touch brictly onway  INTSOY
plans 1o nse ks anique. but imited resources. o link up with regional sov hean rescarch activ ities,
such us those L Asia.

Historical Perspective

Past

Most of you are acquainted with the development of INTSOY as an outgrowth of the
University of Hhnois™ invoivement in apriculiaral rescarch and development activities in fndia
i the carly 19605 The USATD his provided mostof the modest funding for INTSOY . A major
INTSOY focus his been varictad development work with the International Sovbean Viarietal
Experiment (ISVEX ) as the man compotient. The ISVEN 1rials e been conducted in 131
countries sice ther meeption i 1973, Sovbean cultivars froni these trials have been released
as conunercial cultovars in approxmiate!y 25 countries. Numerous entries have been used as
building blocks tor their national soy hean breeding programs. Whereas the initiad trisds consisted
of cultivars primarily from the United States, in recent sears sovbean caltivins nonumated by
scientists from various tropical countries have provided the majority of the test entries,

INTSOY entomologists and pathologists have worked collaboratively with scientists in a
number of tropical countries on component technology i the deselopiient of integrated pest
managenient practices. Insect problems in the tropics have been minimized in a number of
countries us a result of rescarch and development activities Major diseases have been
characterized, and in some cases, strains, such as sovbean mosaic virus, have been identified.
A range of rescarch from the applied sereening activities for discase and insect resistance o
more basic research on DNA activities in viruses has been undertaken. Research on the distribution
and survival of Rhizobium in ditferent types of soil, as well as studies on the enhancement of
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nodulation, has significant implicitions for establishing ahighhy productive sovbean technology
for various cropping systens

A number oF ENTSOGY conterences amd workshops e provided torums tor seientists tfrom
over S0 countiies o contribote inporesit bnowledee relatimg o sovhein prodicoon and atheation
practces. The Soovhean fnsect Reseinch Tidormation Center (5STRIC srantans computerized
fes on the sorentibse nfenature or sovhean aothropod and saophic s Baoieeaphie Bstimges and
copres o docement P IMNISOTNensd ror concan atoriation o unent INTSOY ot ities
and reseirct i Teatires e s teris o mteeest oo bean worke e aound the world. The
INTSON e cowrse o echncal aspecis of sovbean production has Ieers ost o 101
Daiticrpants Fhe sovhem provessmyg toi food use cotrse i been host to 79 tanees from 30

coum s b hioon, regionad short comrses have been held i Colombia

Yrresent

Durmg the st twe vears INTSOY has been undergoing the tollowine climges with the
purpose o knving a toundation tor futare activities,

= Inrecognition of the need to steenethen nanonad and recional sovbean programs, INTSGY
has phased ont s activities i Puerto Rico and traosterred it plant breeder o Colombia to work
i the Latin Ameetcan Serwork with CEAT Gned e Colomban Natienal Program (ICA), The
tcroboiogist s been relocated ot AVRDC o vwork more closelv with Astan sovbeun sciennsts,

o ENTSOY hasnerewscd conperon vl AVRDOCOHTA LD and TRRE o work towards the

caablshiment of recionad sovbean netswarks,

e A obsenvanonal ral cmodified ISVEN) s been satiated 1o provide more diverse

eeruiplasiy o cooperators,

A focus on marketing, processing - arad utihization has been initated o help develop
balinced nutioral sovbean progeame,

°  Discussions have been held with national and international organizations ebout ways
W mprove conununications among sovbean scientsts,

FFuture

INTSOY has recently recenved assirances of womodest long-tenn tunding troim USATD.
With these Bmited funds INTSONY plans o tocus s activities inareas where 1t has unigue expertise
or g comparative wlvantage. These arcas wall be determined v consnitation wids seientisnts from
national. regionals and iternational proveams We envision these areas 1o beoas follows:

° Sovbean processing and utilization  Faphass ot the USATD tunding will be placed
on stmple techmgues o produce ~ovnnll and sohole sonbeansestruded produces aed 16 estract
covbeans ol A modest research prootm waill be undercLenrar the Uraiver -t o Himois with

the regionas networbe which are being established.

o Germplasm prescervation, evaluation, and enhancement INTSOY will work
with IBPGR o help tational programs colfect, evaduate. and proserye sesbean germplasi, It
will also publesh oty with IBPGR o directors of sovbean germplism. INTSOY will support
swhere appropriate. regonal testing programs

Depending onthe avarfabihity of funds, INYSOY scientists will coneentrate rescarch in areas
with a broad appheaton, such as onintegrated pest manazenient, and hnk up with those of several
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international centers and natioeal programs to work on locationsspectfic problems.,

¢ Educalion and commniunication. INTSOY will continie to co-sponsot conferences
and workshops and conduct tratning progriams shich will focus more on regronal needs and,
theretore . an mercasing number will be hield i collaboration with natonal and other imternational
orsamzaticns. A greater efforcwill boe placed on the degree tianme of oy bean <crentists who
will vive leadersup o sovhean mdostries bemg extabhished s mereasan mumber of countries,

Strengthening of the International Rescarch Netwark

This mectine oF Astan =ovbean screntists oo step towards the reali aten ol o stronger
mternational o Bean rescarch networl s INTSOY v commited o the strengthening ol this
network throveh ot provram plannine ad tie caabishment o collaborative rosearch and
development activities

Phas process will be Bretped trther meearhe November as the CGEAR has aereed to schedule
a sesston on soybeans at the Center s Weelo Meenns in Washington, DO interested country
delevates, representatives of institntions, aid donors will participate. 1o hoped that this discusston
wilh be aferther step wowards the estabhishment ol i strong international sovbean research network.,
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Selection and Testing of Soybean for Rice-Based
Cropping Svstems

V. K. Carangal

Head. Rice Farmine Soaenns Prooram
Tnternationat Rice Rescaroh tastitute
Los Banos: Pagunas Prabippines

Introduction

Soybein s one of the upland crops that is grown after rice in developing ceuntries in Asia.
China. Tarwan. Indonesia, Thailana, and Tndii grow Targe areas of woybean after one or two
rice craps. Indiy B areas . rice i peneradly gros during the vet season followed by sovbean
and other upland crops duringe e dey seieon cither as monocrap ot as an intercrop with talles
cropscespecially corn Toe der creson i aonee apiad crop upland crop cropping patters in
soane comntries I rainted pee wrens where ator s tonied, sovbean b grown aller one rice
crop cspectalle s Indonesie and S fand

Mot or the avidable sonbear caiear e descloped under apland condinene wath good
mrmagenent Yreld beseloare senendl b When those cultivars are crown e ree L vield
levels are peneradis over e o adverse conditions., suchas eneessive montare an the carly
stage and cronpht b the Taier saees There e also problcins of esrdlishiment mepreviously
pudidled sorb and water manaecnent. One of e most nipoint problems ddentiticd by the
participants of the € opmmny Syatenis Conterenes e 1980 e e desclopment o upland crop
culiivars tncluding sovbeant us B the e Baeed oo

Notevyy Lta el o o
Astan Pheest aiping Sysieims Nebwork

There wie two ma,or componcie: of Ciopping e reearch b TR One s research
conducted by the mterdiscipiinary oan ac the TRRT Grm and the other o research conducted
m farmers” fieids, Rescarch at IR Brm coneentrates oncomponent technofogies that are nitjor
probleny necrop miensnication of rainted. engated, and diyland rice arcias. Potential cropping
syaterne are abwoandied e the station. Onctwns research focuses on deseloping and refining
the farnmg-ssstens cesearch methodotogy - Our on-Farn rescareh invoives the Barmers in the
rescearch process and considers them as members of the researeh teana.

The presentinethodolooy now ased 10 the Astan Rice Farnnng Systenis Network involves
several steps. e inchudes selection of wrger dreas selecton ol i rming sysien e fepresentine
ol the trget araa. descripuon ot the By svetemn wte. desien of cropping patterns., testing
of designed cropping patterns, andtilocation (estine . prot production progyam, and production
program. I carrying ovt the roscarch process o research teanm composed of an agronomist,
cconomist, and crop protection specialistis assigned to the faomning systens site. The tean lives
near or in the sie.

A netvork of frming system sites was established in collaboration widy naticnal prograns
i Asiae This collaberadon s ascheme for IRRE and national progrns o work ogether to
generate farming svsterms technoloey for ditterent rice environmients i A~ Our vork focuses
on rice plus aplind crop that can be greswn betore and aiter riee. Phe upland crops are soybean,
cor, peanut, mungbean, cowpea, sweet potato.and sorghum, In 19840588 operational farming
system sites i WY countries in Asia were involved in the Netork (Table 1),

The methodology used inthe site is the sime as the methodology mentioned above. The
work i the sites 1s concentrated on design and testing of cropping patterns in rainfed wetland,
partially irrigated, rainfed dryvland, irrigated, and deep-water rice. The sites represent a broad
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Table 1. Number of cropping/farming systems research sites
in the Asian national programs, 1984,

No. ot Rainfed Partially frri- Rainfed Deep

Country Sites Wetland  Irmigated  pgated Drviand  Water
Bangladesh 24 L4 2 9 1 2
Burma 11 5 2 2 1 -
China 6 - - G - -
Indones.a 30 9 - - 23 1
Korea 6 - - 6 - -
Nepal 6 5 6 1 - -
Philippines 85 75 11 13 20 -
SrLanka 7 3 1 - .
Tawwan, Ching 5 - - 5 - -
Thailand 8 7 1 - .
Tota 188 118 22 44 45 3

range of climatic zones soil type, soil iesure, and sociocconomic conditions in Asti, Philippines.
St Lanka Indonesicand Nepal are nnplementing the multifocation and pitor production phases
of the metiodolooy. The Philippines is also implenienting o provineial Cropping-systerns
proeanction o Hono and in Nepal ata disticr fesed s districts).

I addimes nethe cropping pattern testime nenttoned above. there are severad other
collaboration- on maer problcars in ciop racasitication. These e voietal lesting of pland
Crops Lt inplemae ot tor fpensive croppi eiceswheat cropping sestenre lone e ccopping
pattern terblizer stucesand crop-hiveswock rescarel, Testing of upland crons neiore cnd alter
nee B resudted i e the identiicaton of several cultivins of munehean, soybean, Cowped,
cortn. peanntand ~orphuen it are better than focal checks . 2y breeding tor upland crops that
Berree sy stenm i netionad programs.and 31 cvalwation of upland crop cubti e ag e time they
fie thee s,

Phevollme anection planter destaned ot THEA was cvadusied i estanbedume apland ciops
aftet e Tewerkn el and medivna wextured sorbs bt aor o reas s oness A Teng e il
was mnttated i TOS o deternine the et of contingoss cropprg oncaorl erdis and crop
productivits - Seven countries are invalved i the project The oo whear tind g collaboration
Detween CININIY EOIRET and natonad pros e to sdensis tie hest ree w heat combiadions,
There wre T3 connties nolved - Crop fvestoe b B aonew progect 1o he implemented
meFORS e fve e one cach i the Phihppmes Phaband s fndonesa Nepalaad Sei Lanka.

The man thresd is ono ot annta

Varietud Characteristics of Sovbean

During e moniionng tour ke vear, the wroup adernticd tie saretad characteristics of
soybean for nve based wcropping systems, The geoup is coimposed of fevume breeders from
collaborating countries. The desirable chinsicteristies of sovhenn are (See Table 2y

o High stable vield °  Photoperiod mseisitivity

e Barly o medinm maturity o Uniform ninurity

e Good seedling vigor *  Drought toleramee

e Water-logging tolerance o Resistunce o virns and rust
e Resistance e beantly and pod borer o Nonshattering

s Small- o medium-sized seeds
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Table 2. Desirable soybean varietal characteristics for rice-based cropping
systems in different countries involved in the Network.

Borma Malaysia Nepal Thaland  Indo- Bang- Philip- S
nesta ladesh pines  Lanka

Characters

High s;tabi;: ,y‘(:m ‘ - X

X X X X x X
Photopenod-nseasitivity X x X X X X X
Early maturnng X X X X X X X

{80-90) (80 or lessy 1 15H-8%
Nid-Maturity X ,X X X X
(110-125) (90 or less)

Resistance to virus X X X X X
Resistance to rust X X X X X X X
Uritorm maturity X X X X X X
Good seedlng, vigor X X X X X X X X
Resistance: 1o water logging X X X X X X X X
Resistance to beantly X X X X X
Resmrtance to pod norer X X X X X
Nonshattenng, X X X X X
Drought tolerance X X X X X X X
Sinalt touedin seed size X X X X X X
Shade tolerance X X
Large-seeded X
Tolerant to Iow pH X X

Collaboration with the University of the Philippines

One of the subprograms in the IRRI frming systemis progranm is “Selection and Testing
Cultvars for Rice Based Cropping Patern” (80350, Sinee TRRT has no mandate o develop upland
cultiviars for rice bused firmumy systems, we work with other rescreh institutes to be able o
doso. Weare collaboratimg with the Tistiture of Plat Breedime at the University of the Philippines
at Los Baoos on sovbean. mungbean. peanat and cos pear with A o sovhean: with CENINY'T
on wheat and corngand with TORISAT o precon pea and sorghun,

The project with UPLB started 1 January TYS2 with the following objectives: 1) o colleat
advanced generation hines and promising cultivars of sovbean, mungbean. and peanut from the
mternationad mstrates, centers, and national breeding programs tor evaluation of adaptability
te rice-bused cropnme sstene: 2y o develop cultivars of the thiee feewme crops for intensified
piroduction systems for ramfed swethnd and partiaily rroeated rice areas: 3) o evaluate the most
promising lines and culticars o severad eovironments at roscireh sttions and Frmers” fields
i Asta through the Asin Cropping Systenis Network: and o cooperate with and nake available
to national programs promising oxperimental hies o cultivars foruse in their own production
programs. Funding 1~ provided by THDRC through TRRIT.

The Institute of Plant Breeding is responsible jor the breeding component which includes
colection ol cultivars and advanced lines from imternational and regional centers and national
prograims: screening of introduced miterials before and after rice: and hybridization, selection,
and prelminary evaduation of promisig lines and cultivies, Sovbean lines and culivars used
in breeding and sereeiting came froin INTSOY . AVRDC, Thailand, and Indenesii. Sclection
and evaluation are done atter rice wisa zero tillage and less amount of fertitizer. The project
has two outreach sites: in Sunta Maria, Pangasinan, north ol Manila and in Hoilo about one
hour jet thght south of Maniia. The most promising cultivars from the evaluations are forwarded
to IRRI tor seed inerease and distribution to the Asian Rice Farming Systems Network,

The project includes tranning of Sreeders for four months i the Institute of Plant Breeding.
We already trained two breeders. one cachi from Indonesia and Thailund. This vear we are
schreduled to wiin tour breeders from Indonesia, Thailind., Burma, and Sri Lanka. The project
also provides training of vouny scientists who are conducting collaborative trials in the Network,
Training is usually for four weeks with focus on field layout, data coltection, analysis, and report
writing. We already trained 14 young scientists from cight countries and the next training is
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tentatively scheduled in carly January TSRS, We exvpeet 1o have trainees from the Philippines
2y, Nepal (b Chis 12y Indonesia 1 20 Thatland (29, Sri Fanka o1y, Vietman o0y, Bumia (1),
ard Banetadesh 12,

Sharing of rescarch mtormation and ideas ame o scentist i e Network s another
important activity of the project. A workshop was ore anzed in 1957 and in carly 1U8S. The
montorimg tour i Indonesiacand Nepal and sovbeai workshops e vartially funded by this
project.

The collaboration ot TRRTand TEEA oncow pen and sovhean sl be diseussed in more et
by Dro ROKL Pandes who e an A it aesrened 1o word i IRRJ

Varictal Testing of Upland Crops

One ot the collboratiee rescarchin the Nerworl rocarietal iesting ot apland crops before
and atter riees Teimchudes sosvheans cori, sorchinm. manebean, peanu, cowpei, dnd bush sitao.
The most promisimg entries (o e bieedine and scrcenms of B IRRL and national programs
areosent o the Rice Barmiing Systens Provaon a "RRE o seed inerease and distribution e
the Network for evaduaion Trids e not undonn, M e cnconree national prosrims o put
more citries fronythen oven breedinge proern, Date foosa which s Soalized duning watkshops
and working sroup meetines soumtorm. Phe number ol entries o TRED varies o b to
TO- There s noimtocns caltuiad riosecments Caollaborators vt recommended practices
e e Fhes e encousaeed o amal e and pubbe b e date 3 ekd Book s tuadly sent
with the traband copyof the ran dase e eturncd o R or conpalitaon,

The sehemne Tor vamctal ety i showrom Fieo DT e g are tesied at e tinie i 1its
the vice bissed croppine svstems s conducied i caperitent siation or cropping farming
syateans sites The number o ocations depends on e teguest of the collaborators. The most
promsimg entnes e melnded i thelr own regular regtonal et project until s recommended
for releise o the Lamers.
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Fig. 1. Scheme for varietal evaluation of upland crops for a rice-based farming system.

Seven sovhean trials after rice have been completed and returned to the Asian Farming
Systems Network for analysis. The trials came from Nepal, Sri Lanha. the Philippines, and
two cach from Vietnam and Indonesia. The sunvmarized data for vield alone of all the tials
are presented in Table 4,

Results showed that there are several promising cultivars better than the tocal checks in
all the locations, except Sri Lanka (no local cheek included). The highest-vielding cultivars for
cach of the country are shown in Tahle 4.
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Tabte 3. Yield in t/ha of soybean cultivars evaluated after rice in differen’
countries from 1983-84 under Varietal Testing of Upland Crops in
Rice Farming System of the Asian Farming Systems Network.

Mo \oetnam et SrLanha  Philippines
Cultivar P e Chien Hanon Apnu Ao i Moabia i)
S Aprie Doop iy No ! care o Plappadlatng

LPL SY-2 O.tleu 0.944 O 3 P o2a O st [.66Bbe
Clark 63 (0.22d 1.49, (3. 3015 0.5 3t 1270 L UODeHe i.Gbhe
72071 1.034a 1530 0.90c ¢ 1.2%9a 1 H6he 2.43a
30290 11-1% 0.47bece! 1 18b 0.29h : 165 2.49a
20050-2 17 O dnhed 1.24b 0 53hHab [ a 1.16ah 1.45bea 2.07ab
50106-1-7 0 7 /{abe 1.07¢ 0.37a POode JEIS A [EGEt] .
11-4 (} B9abe - 0.404 O.A5f 1240 2 13a
G-2201 0.80abc - 0.27¢ 1.O6hede O 8he 1.31bed -
Guntur 0.Baabc - - 1.17bea O ic : 1.18cd
Loknn 1.09a - . 1.18be 0.93be : -
tine 1682-1343-1-10 1.17a - - 1580 1.23a
SJ5 0.92ab - 0.35at G.&57de 1.454a -
SJ-2 . - 0.37a : - 0.93de
1248/1682-1R-14 . - - 1.344 -
GH 29 - - - 0.82¢ - 1.32bcd -
7.507-38-4 . . - - - 2.33a
1521-26-2 . - - - - - 2.14ab
AGS 144 - - - - - . 167bc
AGS 129 - - - - - . 0.94d
Local Check 0.56bcd 1.17bc 0.24¢ 1.16bed - -
Mean 0.74 1.23 0.3% 0.92 1.16 120 1.86
CV (%) 33.31 4.42 1114 17.45 12,16 22.62 18.40
Total Rainfall (mm) 249.50 248,40 496.80 406.40 ha 20 84.10

Table 4. Highest-yieiding cultivars in five countries conducting
trials for the Asian Farming Systams Newwork.

. Yield
Country Source Cultivar (t/ha)
Nepal Indonesig Lme 1682-1343-1-10 1.17
Victnarn Thatland 72071 1.53
indonesia Indonesia Ling 1652:13413-1-10 1.58
SrLanke Thaland (AVRDCQ) 11 2.13
Philippines AVRDC GC 30290-11 11 2.49

ftwas observed that Line To82-1343-1-10, w cultivar from Ladonesia was relatively a stable
cultivar having vanked fist in two countries (Nepal wnd Indonesia). On the other hand, UPL
SY- 2o a cultivar recommended by the Philippine Seedboard showed poor performance in alimost
all Tocations. 1o was the lowest viclder in Nepal, Vietan, and Indonesia. At IRRE. two new
entries coming from Fhailand (7507384 and 7521-26-2) were found to be proniising and have
poteatial tor post rice planting. The two coltivars vielded more than 2 17ha, AVRDC lines GC
JU2G0-LE-11 and T4 (selecied by Thaikiad breeders) gave more than 2 t/hain Sri Lanka and
the Philippines.

Although the Indonestan sites received the bighest total rain dl during the experiment, their
yieids were relatively Tow compared o other sites that received low amount of rainfall. The
Sri Lankan site received the lowest rainfall of about 59,2 num. yet irs mean yield was relatively
nigh at 1.22 t/hu.

For the 1984-85 cropping pattern we will distribute 156 trials (mungbean- 23, cowpea-23,
bush sitao-18, soybean-26, peanut-23, sorghum-20, and corn-23) after rice. There are seven
countrics involved (Table 5). For crops betore rice we will distribute 99 trials (mungbean-24,
cowpea-24, bush sitao-18, soybean-7, peanut-9, and corn-17) (o six countries (Table 6).



30 Carangal

Table 5. Number of trals to he distributed for testing after wetland rice by the
Asian Farming Systems Network, 1984-85 cropping pattern.,

Crops and Nwinber of Sets

Country Mung-  Cowpea  Bush Soybean  Peanut  Sorghum  Corn
bean sitao
Burma - 3 3 3 3 :
Nepal 1 1 1 - 1
Thailand 3 4 2 3 3 - 4
Indonesia 2 2 2 2 1 3 2
Bangladesh 3 - - 3 2 - 2
Sri Lanka 2 2 2 2 2 2 2
Philippines 12 12 12 12 12 12 12
Total 23 24 18 26 23 20 23

Table 6. Number of trials distributed for testing before wetland rice by the Asian

Farming Systems Network, 1984-585 cropping pattein.

Crops and Number of Sels

Country

Mungbean Cowpea Bush sitao Soybean Peanut Corn
Vietham 2 2 - -
Burma 2 - - 2 2
Nepal 3 4 2 2 2 1
Thailand 3 4 4 3 3 -
Indonesia 2 2 2 2 2
Philippines 12 12 12 - - 12

Total 24 24 18 7 9 17
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The Role of iiTA Sovbean improvement Program
in Tropical Asia

R. K. Pandey

Agronoiist Breceer and Coordinator

Seth and Southeat cAsa HEA Gran egume Improvement Program
Rice Farnng Svaems Piogram

IRRL PO Box 955 NMuanila

Philippines
[ntroduction

Soybewn is one ot the wmportant graim feeume crops i Indonesias Philippines, Thatland,
Burma, Indi. Sei Lanka, Malavsia, Banglidesh and Vietnaan, In Indonesiicind Thatland, sovbean
is predominantiy i part of @ nce based Tarnng svsicm, and 1o a fesser extents is srown with
other upland crops.

The carly research wtihe Internatonal Tnstittie for Fropead Acocalture (0TA) revealed
that sevbean production mr the tropres o constrnned by veneratls poor seed longeviy resultmy
in poor stand estubbishent and a requercment tor specifre ehzabial mocualanis tor eflective
nitrogen fisaton, Physiofopsts at 1EEA wdentitied cormplasm Ines with superior seed lougevity
and Hines whnely can nodedate tecnvely with nadreenons Rluzobia, 100N recoenized the ereal
opportinry 1o breed for o combimation of profonced seed Tonpevity aad ree nodubdion” with
high vield potenital, Noother rescareh mstiution s wdaressed el to these problenes which
are specitic o ropread conditions e A,

In 1978 A imtared breedioo eBorts onseed fongevity and atrogen fivation, Ti the pist
five vears progress has been made oncthe development of mgh vickiing tropre caltis s that e
superion secd Tongevite aind have the abitty o nodulite with indipenous siayzobia, Prelinunar
studies have been metiated o the rosistanee of sovbhean o stinkbue. Cuttivars with resistance
o the prevadent stz o sovhean mosie virus (8 VY and o bacteriad pustule have beeniaennticd.,
and resistiance o these diseases 1 beng inconpoiaicd ndo caic bivedimg hines. Germolasmes with
areater levels of resistanee o dodemge and o pod shattering were also reeently adentified.

The magor objecaves ol the A Sovbewi mproventent Proaran are to develop cultivars
with the tollowng traats: Dy tropicaliy adapred and hiehviciding st defterent natuniy durations:
2y with seed tonrevity and good tield cracrpence: 3y protiscuous i nodulation: 4 roleant to
drought excessive moisture: ) reststant o discases and mecats s and 63 resistant to shatterg/
lodging.

HTAIRRI collaborative researchin grain fegumes will evaluate materials eenerated at HHTA
tor their aduptation i rice-hised farming svstems i Asin (biel 1,

Tropically Adapted Cultivars

Unlike in the temperate countries where only one sovbean crop is grown, in the tropics
soybeans can be grown vear-round. Since the changes in photoperiod and temperature are
dependent on Lattinde and season. the selection of genotypes should be concentrited on o narrow
band of lantude in the specific seiason. Three mternational centres | IITA (7ON)CIRRT (14°N),
and AVRDC (23°N) are uniquely located i almost equally spaced latitudes and can ideally
contribute towards the inproveraent of cultivirs adapted in the countries located within the range
of their Tatitudes (Fig. 2). The cultivars selected at these Tatitudes can also be tested in other
arcas through collaborative network. The regional trials on soybean should consist of the cultivars
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from these three centers and national programs. 1ITA has recently diversitied its sovhean breeding

program and is selecting cultivars with ditferent marurity groups to fitinto the cropping systems
of the tropical world.

Sovbeans are grown in the tollowing Gve situations in tropical Asia: 1y upland conditions:
rainfed (July-October), rainted /partiadly irrigated (November-Februany). and irrigated (March-
June); 2y lowland conditions: rainted - atter one rice crop (November-February), irrigated -
after two rice crops (February-fune).

'l‘wn (lisli'm sitliations c\isl' -~hnr1 day-planting tme on lowland s upland send and Tong - day-

....... S Specific cuttivars for cach situation may be desirable.
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The microbiology section at HTA Is addressing its rescarch efforts o overconing constraints
which may restrict the tutare use of inoculants in the tropies. Meanwhile, the sovbean
improvement program at IFEA has Gekled the problem o a practical way, A few soyvbean caltivars
were observed o nodulate profusely with indigenous Rhizobia in Atrica (Pulver et al. 1982y,
Nuch sovbean calnvars e imtected by aovery wide range of Rhizobii, primartly of the cowpea
moeculant proup which voubrguitons i tropieal Africa. Because of the indiscrinnnate association
with focid Rluzobir these catvars lave been tenmed promiscuous”

Gerimplasar was sareenad at sty saies i Nigeri from 1976 10 1978 (Palver et al, 1983y,
Severad s whieh neduled soell ot ald sies were selected as parents, and crosses were st
e TO7Y o ncerporate the promscitons heretar s ighevieldioo Bechoronnds. The
fregienas ot priectous proveny i seeregating populations was Ingh, supgestine that inheritnce
of provaisaes e conditened by relaively fow moor eenes farly veneration seiections (I,
Eoob o were mede onorocen depleted soris swith fow el inthe nuddte of the savannah
belt of Niverm Many of these selections made under Tow ferthty were observed to grow (oo
el o morc fertde ol i absequent senerations, New crosses sver niade o mprove siom
tpe and incorporate seed quabinn it the saime promrecaons popukations. Soveral Ties tht
nodulate wellb withow mocukln and e mproved seed longevits were 1ound to pertorn well
atseveral docatens i the sevannal of NocoraccTabic T TP brecdime s e also been
found o nodulae el i the Prlipoemes wand St banba

Table 1. Yield (hp/be and codulation of three pronang, soybean breeding
fines from HTA winmitermediate maturty (110 1.5 days)
grown oo advanced yield tial, 1982

Mok ltorin

TGx 326 034C

Yield 2553 1606

Nodulation 2.7 3.0
TGx 330-054D

Yield 1978 2387

Nodulation 3.9 3.3
TGx 454-060C

Yield 2298 1899

Nodulation 2.5 2.9
Check cultivar Bossier

Yield 897 1121

Nodulation 1.6 2.2
LSD

Yield 89 124

Nodulatiorni 0.6 0.1

Y Ennies 29, reps 3 nodulation scotess U= poor, 2o ot 3 qood b eseellent

Drought and Excessive Moisture

Soybeans encounter excessive moisiure inthe carly vegetniive growth and drought during
the reproductive phase when grovon in the post nee eovironment. ldentification of cultivars tolerant
to drought and excessive moisture vill micreise the prospect of improving seed vield in lowland
rice areas. Forty-four breeding Tinesscaluvars were tested tor ther olerance to these conditions
with the use of the hine source sprmbder svstem. The cultivarsbreeding tines which showed
beter pertormance wt both ends of the mosture gradicat were selected. Lines thar performed
hetter were, 7024207024230 81572071 and PAT 7805 13 Inanother study . we observed
that drought tolerance meran fegumes was asseciated v rooting depth. The measurement
of canopy.temperature. and leat water potential also provided useful criteria tor refative drought
tolerimee of w spectes or cultivar (Pandey et al. 1983a.b).
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Insects and Diseases

HTA soybean improyenent program has given attention to pod borees and stinkbugs,
Identitication of resistant soutces. as well s insect population dyvnwnies, s being studied.

The resistant sources are availuble tor sovbean mosaie virns (SNV 5 and the breeding program
at TA has been icorporating resistant peres magronomically adapted neatenals. Ancther
discase. bacterial pociade [Nawthomonay compestrs p. phaseoli (Smithh], 1 severe i the rainy

season. The reststar tsources are bemng atilized o transter the genes o agronomically adapted
cultivars,

Evaluation and Conferences

Initial evaluations of advanced brecding Bines are Goried out 1 South Caotabato (7°N) and
Pangasinan (177N apart from IRRT The iost promnsing hnes are then selected for testing
i the Asian countries. Afler initial testing pronssmg nidertals are then evaluatad in Asia through
the Rice Farming Systems Network Provran iy 3y
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Fig. 3. IRRI's Rice Farming System testing sites where ITA sovbeans are evaluated.

HTA has also established strony working relationships with other international institutions
involved m sovhean research, such as the International Sovbean Program (INTSOY) in the USA
and the Astan Vegetable Rescarch and Development Center ¢AVRDCY in Taiwan, 1TTA will
co sponsor conferences/regional mectings on sovbean i collaboration with AVRDC and
INTSOY. Tewill also participate in the training of national scientists at A or IRRI or any
other centers and will provide eapertise in soybean production to national programs in consultation
with other mternational apencies,
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Soybean in India: Potential and Research Directions

P. 5. Bhatnagar

Project Coordinator

AlL India Coordinated Rescarch Project on Soybeun (ICAR)
G.B. Pant University o1 Agriculine & Technology
Pantnagar-26 3145, India

Introduction

A critical review of oilseed production during the st 30 vears in India indicates a widely
Huctuating growth rate (1.6 10 3 451, The edible ol requirement i the country is continuously
inereasing. Today . per capita consumption in India is around 11 s contrast to the recommended
I8 g The total edible ol requirement by 2600 4D would be around 6.2 million ¢ or at least
.2 million CAChe preseni fevel of production. 1Canounts 1o niore than doubling the production
1o years at the prowth rde of shoat 3.7+ per i CRempaning 1984,

The yield ot sovbea s two o three times higher than th ol pulse crops (Smgh and Saxena
1975) In addiion. ~ovbean has twice s much protein as pubes and yields around 204 ngh-
dquahity edibic ol (Tubie 1),

Table 1. Average vield, oil and protem contents of soybean and other
pulse crops in similar conditions i India,

Crop Yield! o Protein”

(t/hay) {11/ 100 p) (/100 g)
Soybean (Gheine miey 1) 2.96 19,3 43.2
Pigeon pea (Cajanus cajan) 1.06 17 223
Black eram (Phaseolus mungo) b0 [ 240
Cowpe Frema sinesis) 1.04 bo 241
Green gram iena radiatan (.88 1.2 245

a e . o v . i ’ .
Sawrce. Singh and Saxena 1975 7 Somnce Gopalan, Fanneasnn, and Balasubramaniam 1971,

Potential for Sovbean Production

The carlier consention bound  detractions apprehendimg competition of soybean with
groundnut proved o be g fallacy - Sovbean i grown only on summer (Kharif) fallows in the
States of Uttar Pradesh (UPy and Madhyva Pradesh MP) alone would enable the additional
production of 2.5 mullion COWillians et al. 1970 The estimated area potentially availiable for
soybean in Ur and MP States alone totals 1o more than 2 million ha (Table 21 Although sovbean
production hirs dramatically picked up i these two States, it will not be correct 1o say that other
states in-Indiado not provide the scope for sonbean cultivation. Ffforts are being made in the
states Bike Rajasthun. Karnataha, Bihar, Himachal Pradesh. and Tamil Nadu, to take up large-
scale cultivation of sovbean (Anon. 1984, Soyhean arca mercased from 300 i in 1968 (0
milion hain 1983 (Table 3. The arget for 1984 is 181 milhon ha.

Convineed by the benefits of sovhean cultivation, farmers are shifting (o sos bean from oilier
sumimer crops ke manze minor millets cou. Fleusine coracana, sawsa (Lehinochloa frionentace),
Ramdana, and even puddy. Due to water SCrCIty existing in many arcas of the country the shifi
from paddy to soybean is very likely.
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Table 2. Estimated area potentially availabls for soybean ir Mauhya
Pradesh and Uttar Pradesh.”

109 ot Lund in hYy of Land for

. Jowar, Kherit matze, bhajra, fotat Potential

State small millets, Falliow, cotton, - R
Kharit putses (OO0 Tal ghiand paddy dred production

(00U ha) ("000 ha) {"000 ha) ('000 1)

Madhya Pradesh 295 490 140 1,127 1,401

Uttar Pradesh 157 3% 201 396 1,083

Total G50 1,032 341 2,005 2,484

o sy Ve
Source Williames v ol 194

Table 3. Targeted and actual area (ha) and production (U in India.”

1978 /79 197980 1980 2! 198162 108384
State T
ared prot areit progd arisd prod ated orad araa prod.

Madhya Pradesh 23206 2320 41430 NR aay GV om0 ed S R00 0 BOG.O 600.0

(200002110 (0.0) (519 (180 0) (375.0) (GOO N (1100.0) (950.0)
Uttar Pradesh 6R./ G053 /59 3610 tEls S0 102 1000 102,00 105.0
(130.0) (76.4) (137.5) (7O (1750) (1065 4) 1213.0) {(275.0) (150.0)
Karnataka 1.2 06 Py NR - -
(3.0) (24 3.0 (2 . . , .
Bihar 0.7 0.5 N2 N.R 0.2 0.1 0.1 N.R. 6.0 5.0
{3.0) (2.) (3 {2.4) (9.0) (4.0) {6.0) - (£.0) (5.0)
Himachal Pravesh 4.0 NR 0.2 N.R. 4.0 6.0 N.R. N.R. RA.Q 5.0
(30 (2.4 (3.0) (2.4 {6.0) (4.8)  (B.0) - (12.0y  (5.0)
Rajasthan - - - - 125 6.3 13.0 12.0 3.0 10.0
(2.0 . (10.0) . (15.0) (5.0}
Gujarat - - - RA. 5.0
GO (5.0)
Total 307.2 2934 4917 36.1 5961 4460 5020 G100 w2006 7300

(339.0) 205.0) (1H6.5) 129.0) (B6S.0V (190.2) (337.0) (1416.0)(1120 )

® Source. Divetorate of Onleeds Development, Mimstny of Agne - Govt of Tndia, nea m thousand hectares,
production - thowand tor- SN KR data noireeeved. data for TUS2 53 nor ovadables Figures in parenthese
ndicate tageted aren and prodacton

b Honeevor e State has teken up o covenage of 6000 ha darmisg 1950 51

CDuae o dromdi the wnebband orod producion went dowens The prodicnon figares ane conumanicated by the Dircetor

of Aquomitine and the concomned Stae

‘The demand for soybean has been recently imereasing in india. This has been due to continuing
interest by both public and private sectors in setting up sovbean processing plants.,

Constraints and Strategies

The indian Council of Agricultural Rescarch (1CAE) had Taunched in 1967 an interdisci-
plinary all-Indin coordinated rescarch project on sovbean, With its headquarters i Pantnagar,
the project has 1Y nxnn and sub-centers focated i difterent parts of the country to represent
different agro-climatic conditions in India. The organizational pattern of the project is given
in Anuex |

Some of the major constraints ol soybean development are: 1) lack of suitable locurion-
specitic cultivars, 2) fow yield potential, 3) susceptibility to discases and insects, 4) poor sced
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viability. 5) susceptibility to drought, 0y poor storage fite of soy oil, 7) beany thavor, and
S1high linolenic acid content. In addition, peor processing. marketing, and utilization intra
SEPUCTLEY (e serfots consbiins,

The objeciives of the rescarch on ~ovbean have been the adentiticanon “development of
cultnars sutadle o ditferent aere climatie zones haviny vacesd photoperodss approprate
production technoteoy for pure asowell i compinnon cropss sty eitanee ob discase and pests
and thery control: ddenufivation of cthoent siraios of Hhzobran o Ineher rate ot nitrocen
tocton, wnd commercal moculan producton: wechnoloey such as prodoct development,
mirheting. and production ceonomiies Phrough the projecta number ol pronssing cultin aes
for ditterent sones lune been developed cFable 0 A standard production technology his also
been cuveested tor ditterent acre clunatie zoncs Clabie Sy cAnon. 1984, Performance of some
of the pronmstng hines s ganvea my Table o,

Tablay 40 mproved sovbhean cultivars tor ditferent agro-chimabic sones”

Agro-chimatic Recommended Days to Yield
Zones Cultnears Maturnty (t/ha)
Northern hill sone app 1220 2530
e 110 2.0-25
Phy- 1 110 2025
Shilajeet 105 2.0.25
DS-74-24.2 110 2.0-3.0
Northern plain zone Bragg 120 2.03.0
Ankur 125 2.0-3.0
Alankar 120 2535
Shilajeet 105 2.0-3.0
PK-327 110 2.5-3.56
PK271 115 2.5-35
DS-74-24-2 120 2.5-35
DS-73-16 120 2.5-35
Central zonc Bragg 115 2.0-3.0
Ankur 120 2.0-3.0
JS-2 105 2.0-25
MACS-13 110 2.0-3.0
158-72-44 110 2535
Southern zone Improved Pelican 110-120 1.5-2.0
Hardee 110-120 1.5-2.0
KHSh-2 110-120 2.0-2.5
DS-74-40 110-120 2025
PK-74-292 110-120 2.0-2.5

e . .
© Source: Summary tables of experiments ander e Al Indie Coordiated Recearch Project
on Soybean 1982 S5

By sereening the germplasin sources ol resistance o velow mosiie virus (UPSNE-534L (G
Jormosanca). rustcAnkary, bactead pustele (Bragey, and Macrophomia phasenling (Jawa-16)
have been identificd. The use of these sources have resehed m nproved discase-resistant cultivars
(Bhatnaga, and Ram 19810 BEtheient B juponicuns strains have also been identified. and
commercial inoculum production his been established,

Some of the imsect pests causiie ceoporie danage ave girdle beetle t0berea hrevisg . beandly
(Melanavromyoa sefuers whie D Bensea ralaeny ahnpsand Bihas haney caterpillins (Diacrisia
obliguey (Gangrade 19745 The etforts 1or evolving imseet resistant cullivars are continging,
Chemical control of diseases and pests have been standardized wod adopted by the growers
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Table 5. Recommended cultural practices for different agro-climatic zones in India @

Narthern Nuorthern Central Southern
ltem Hill Zone Pl Zone Jone Zone
Variety Bragg, Lue, Qragg, FR327  )S.2 Gaurav, KHSH 2 Hardee
Shilajeet Durga, PR-1 Co-1. Davis
Planting time 1 June to 23 June to 15 June to 15 June to
15 ity 15 July 15 July 15 taty (Kharif
crop)l Oct to
Nov.(Rabi crop)
Planting distance Row to row 4560 x 5can 3045 x 5 cm

45 cm, seed
to seedd 5 ¢cm
Mixed cropping  maze, ragi cotton, sorghum,  sorghum ragi
pigeon pea

B . . . . i . 3
Depth of serdig s 35 con basaln 2 litersi % ml water per hectare, presowina mcooration e son. A 20:did 40
NPE 1o inoculum and 795 kg/ha seed rate, Thiram-3 g/kg seed teatinent. inngaton at flowering and pod-filling,

and two tethree spravs of O 17 Thiodan + O 1 9 metasistox ane common o all locatons

Table 6. Performance of some promising advainced soybean breeding
lines developed in India.

Davs  100-  Yield Reaction to

Breeding Pedigree Developed  Surtable 118 Seed  Poten- Diseases”

Line at Long Muatu- WL tial YM  BP RAB

1y (£ it/ ha)
PK-374 MH3A x PK-T1-39 Pantnagar Hll zane 120 153 2528 HT ROMR
Himso 707 Sel from PK-74:-260  Palampur  Hitk zone: 126 3 28300 MR MR NA
N-273A Ranchi Neorthern IR 135 2024 I
Il zone
Hitaso 352 renvilte Patampur bl zone 174 th 8 2400 it}
P49 {(M-H34 x 5-38) Pantnagar Hill cone 10 128 2630 T R MR
Bragp « Bragg

Ph-416 (534 4 $-38) Pantnagir Pl zone it 120 i RS
PR-I808 SAE o Brage) x Brags Panthagar Plan cone I P R TR
DS-76-1-37-1 Bragg x Jawa 16 Déltn Pl sone Y IS o it MR
DS-76-1.29  Qrioy x lawa 16 Deitn Pl caone 1o 105 2o 5 )
PK-308 Pl Hardee Pantnagar P Jone v o ERTRE | it MR
JS 76259 lapaipur - Central sone 10& A REPI I
PR-G2 Flirdee  Phol Hanthagar Centrai Jone 05 RS : i) RNA
MN-149 Ranchu Contral cone: 101 1450
DS-74-62 Semmes o 8.3 Delhi Souuthern 9h 130 MROOR A
JS-72-185 Jabalpur  Sothein 94 ta 3 T
TYM = cellow mosaie. BE = bactenal pustube, BAE « thzoctons acnal blight, HT o faghie tolerant, T+ tolorant,

Howreastant, M = mnderately tesctint, S - aioepth e Ny - e aeadable

Spray of Thiodan and Metasvatos st e the vatio of 1000w 23 dis niery s has
been Tound (o be eitective avamst imost o the e ot pests. By controthing trips aind aphids,
diseases ke vellow mosae and sovbean mosiae can e nnniized (N ene 19720 Use of Planet 10
gramudes o TO e B and secd reetment with Phiram st 3o b op seed are etfecive avainst
baamthy and secdiine 1ot pesnectively (Nene et ad, 1972

Production econonnes have reveaded that i UP Sate the return per dodhar imvestimeat has
been 175 for sovbewn, LOS for paddy and 0,79 for e Prsad 19835 I AMadhya Pradesh,
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per dollar return from vellow sovbean had been 23 from black soybean, 1.6; from groundnut.
S and from jowar, 1.2 Clripathi 1983). Sovbean is primarily used for its oid in India, and
sovbean meal is currently exported. Efforts are underwiy to make use of the detatted soy flour
domestically as human food.

Future Rescarch
Future rescarch directions should focns on the following arcas:

o Develop cultivars with high vield. resistance 1o disease and pests, seed storability , low
Imolenic acidand hugh Tecihim, carliness. tolerance o moisture stress and promisctous
nodulation

- Develop cropaanagenent practees tor balls and maremad sotls tor pure and mixed Crops

S Control e wd nsect peses particularhy girdle beetle

Inerease the shelt fife of sov ol and detutted sova oy

Evolve veisonable and practical standards tor sovbean products

e Tt

0. Develop Tow coste simall scale processing planes o use sovhean and sov flour
7. Develop processes o praduce Tow priced product using defatied sov flour

International Collaboration

Recenty . aproject on sovbean processie and nilizaton i collaboration with USATD and
ICAR under Project Noo 380-0470 hies been approved  Thie progect Tocated at Central Institute
ot Agricultwral Engmecrmy. Bhopad and Gt Past U niverans of Agriculiure and Technology
tGRPUA & T, Pantnagar. s to be mplemented ~oon. The rescareh outcome of the project
along with the contributions of the approved Nanonal Centre of Sovhean Research would help
overcome the constrants of faree scale development and wilization of sovbean in ndia.
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Rajman P. Chaudhary
Agronomist and Frader

Grain Legumce Improvement Program
Agronomy Division

Khumaltar. Nepal

Introduction

Soybean, an ancient crop of Nepal, is grown caly in altitudes between 915 and 1525 m
until a few years ago. Recently sovbean cultivation is moving (o other parts of the country as
well Although soybean is wminor crop. it plays an inportant role in human and animal nutrition,
soil fertility. and cropping systems in Nepal. The sovbean area and production in 1972 and 1977
were TE.040 and 18530 ha with 10824 wnd 12,0440 (. respectively. The average vield was 600
Rg/taein 1972 and 050 ke haon 1977

Soyhean is usually notasole crop. butis commonly mived with corn prieen peit, and upland
rice. Tt is also planted on the hill terraces and on rice fiekd bunds adier e transplanting, In
some areas, soybean s planted trebvedy inthe corn field afier two months,

Problems of Sovbean Production and Research

I The major proble s finding soitable cultivars for each area and for intercropping with
corn,

2. Manpower tor research work is inadequate.

3. Farmers and policymakers appear to be uninvare of saybean as a source of protein and
oil and its use i agro-indistries.

4. Seeds produced at the government farms and stations are insufticient 1o meet the demand.

5

- Systematic marketing svstenn i umavailable in Nepal.

feseareh Dueciions

With the objective of evaluatiog and idem s ing wuiable sddipenous and exotic soybean
lines/culuvars for Bigh vicld cood seed qualing carly i ity and sultability Tor intereropping,
the following activitios huve been conducted i the st decide:

FoCollection and sereenie ot sovbean vermaplasm. There s aneed 10 systentatically collect
the Jocal sovbean cermiplaany in epal, Hewever, the Grain Legume Tmprovement Prograny his
205 sovbean germplusni 129 becal

2o Imiernationad sereenmy nurseres. Several international sovhean nueseries from INTSOY
AVRDC, und IRRT are reccived and tested 1o identify superior cultivars and those cairving
resistance to magor discases and pests. Promising fines are weain tosted inihe nitiad Fviduation
Triad (IETY,

3o Initiad evaluation tial, Promising lines Irom international nurscries and cermplasm hanks
are promoted o TET. It is a replicated trial conducied in Terai and hill locations.

4. Coordinated varietal trial (CVT). Promising cultivars from 15T are promoted 10
coordinated varictal trials. Three types of coordinated varictal trials are conducted in Nepal,
They are CVT7s for plains, mid-hills (3000 to S000 0 and high hills above 3000 . CVT's
for mid-hills and high hills are tested in an intercrop environment. Pronusing cultivars in CVT
are tested in farmer’s fields and through the minikit prograi.
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S, Farmer field tial (FFT) and minthat. Most promising lices are tested o the farmer’s
fields with farier’s management. The best local check s meluded modis tial Proosing cultivars
are distributed mthe fornm of mmkits €300 to Tuow o packeny. The cultivars beconmg populiar

among e furoers are torwarded tothe carety release comittee for release and general

aultivation.
O, laproverent ot cidtiad proacnees

.

Woeod controb il Baechin e oo fireos s o 2

Oohters ha ware diready pphied.
bat the results were imcondciase e The work s conununy,

Forulizer and Bhizobionn ioculation il No response 1o nttroyen o as obsersed
iy Nepad Howover NoPCR ot 20066230 L haare being need for eupeniments, Up
to 60 anervuse i o tean vield b boenn observed st S0 b rhzobiam
moecubtion. Phe an eaon of Soil Scicence asd Chenpstry hoe the Lacines o produce
1000 packes reach 200wy of moculants ey ey vear. Thoy die distributed o rescarch
stations e et o oo the L

7. Pathological stadios There are several mapor discases of sovbean observed i Nepal,

They are:

d.

SSovbean mosme (Sovheat mosate vicoss N aretd sorecnne tar e

Cercospore!la feal spot o€ arconporella spo o disease new to the world. observed
only m Nepal. Vartetal soreening for Corconporella spowas conduceed m Kelana,
but noae of the colun ars were tonnd resitant to this disease

Brogeeve fear spot cCercospora sopony - Seed treatnent tial Tungedad ted and el

serecening were condicted gt Khumadtar, Seed teatment with Thiran s erfective. In
fungrerdes s ditolatan and Dithane Ny guaneln ae ertoonve. Ao somie coltivars
(Hardee, D, e Comeet, Cloh s ONS D Dot Beent Pabnctto) Scat Fannet
and Volstiter sere Lowmed rosedant to thie discass

©oBactevial pustube cXandiomonin campesrs py plase 0 S et soreenimg ot

bacterial pustule resistance was condnered i Rlevnadtg et b s el
cultivars were tound resistant to s disesse OVandtig Fxog

NS N SR AP S U Y A

resistance waes conducted m Khomadtar Some o the aaenies oG Sa 70 0 s, 00
4009509, Capual, Catler 71 Dare, DA 24010 Termon 410 R Tol0 RS G190 KRS
525, Lancoin. Famle Locad, Narkho Scto Phudo, Nencabor Kaoenhe, Now abor NMablr,
P Py Paripatde siadb whites Ros o Terahithum whintey were heaeodh itfected woth this
disease (Joshi 198,

. Podand stemy blight This discase occurs m the carly veoctative srowth stge. No

work has been done o L st thas discase

Sovbean rust 1Phakopsara pachrhizny Thos discase was observed 1o the Tt e
in 1981 Thes disease usuadly occurs e Nepad at the tine of matary cearty o mid-
September Up o 7
observed due tooas e ocetrrence oo tust sereeiy nuesers e Khumaltar (Joshi

198-h

10

Cdeat arca s attected by rusts Nocstenthieant vield Toss was

8. Insect problems. Severad seets are tound i Nepad, ind some of theny are serious,

o

Hairy caterpillar (Spifarenia casienarar 10 one ol the major msect problems of
soybean i Nepal, The presence of trichomes are osetul i the reduction of the dinmage
caused by the Tarvae tGyvawal 1984 Amonyg the CYT for tull zones CFable 1) the
pereentage ol damage on the cultvars HEE and Runsonm was fess than the others,
whereas in CNT tor Terar (Table 240 the percentage of damage on culivars P-4,
Bossier, F-76-85. Ace. G 21200 TK-53 Improved Pelizan, and Divis was significantly
less than the others.

Insecticides such as Decis. Sunviciain, Thodin, and Metaeid were tested on
fourth-instar larvae of the sovhean hairy caterpillar. Thiodan performed well over
Metacid, similarly Decis was better than Sunncidin (Gyawali 1984h)
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Table 1. Cultivars used in soybhean CVT for mid-hills.

Cullivars

1982 1983
Ransom KS 419 » KS 525
GC 30229 (Shih-shih x SRE 400) Shih Shih s SRE 00 (GC 30229-18)
KS 419 x KS 525 CES 1on 103
Sathiuya PK 7394
Desoto Gasuy- 1 7
CES 16-103 Ransom
Celeste Clark 63
Clark 63 Hill
Gasoy-17 Sathiya
PK 7394 Celeste
Hilt Kent
11-4 Essex

Table 2. Cultivars used in soybean CVT for Terai.

Cultivars

1982 1283
Hardee Hardee
PK 7394 PK 7394
Cobb Cobb
ACC. G 2120 Pickett
Improved Pelican F-76-8817
UPL-SY 2 P-2&
Pickett-71 Bossier
Bossier Brapg
Celeste GC 30290-11-11
Bragg Celeste
F-76-8827 UPL-SY 2
P-28 Crawtord
GC 30290-11-11 Sparks
Clark 63 Kent
Centennial 114
Davis Essex

b. Chinch bug (Chadiops allavy This bug caused serious damage at Boneh Agriculiure
Farm an 1SS (Gyawali TYSd,

coStnkbug (Firvdidec anrenaray - This insect was serious at Kabhire Agriculture Farm
durie the reproduactive Stave e F983 (Gyawalr 1984,

Rescarch Findings

Cuolovar Hiliand Haraee were mitodeced @ Nepal from U.S A in 1968, Hill was released
for general cultivation moahe nud Wil recons omatures e 125 davs and vields 2 10 2.5 Uha
as & monocrop and Bt oha when itereropped wath corn, Hardee was reteased in Inner Terai
and Terar regions. Tematures i 125 davs and viclds 2 w0 3 ¢ ha m sole cropping.

Aseed rate of 60 ke hacis recommended 1o obtain 400,000 plants, b A spacing of 50 x
S emowas Tound best o obtin 400,000 plants ha. Optimum date of plantings are 15 June to
Sdulys 20 May o FS June and 1 to 13 May for Teraie miid-hills and high hills, respectively.
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International Cooperation

The Grain Legume Improvement Progran is receiving several international nurseries of
soybean from INTSOY and AVRDC. These ternational nurseries are the source of genotypes
for superior agronomic traits and resistunee o nijor diseases and pests.

Nepal would like to colluborate with other organizations, such as All fndia Coordinated
Rosearch Project on Sovbean s India and Soybewn Development Program in Sri Lanka.
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Introduction

Soybuean it present s not widehy erovn e Matn s and ws acreage is st insigniticant.
In 1980 the wrciunder sovbean vas only 24 o enms of total sole-crop equivatent. However.,
Maliy sians consame o substantial caount of sovheans and sovhean products annuitlly, and
virtuadly dl or these cae nopored In 198G wdone. the torad import of <oy beans and soybean
products o Mikay st amonnted v nearfy 1SS S50 anlhons. OF tis amount, approxinately
9550 was i the oot seeds and sovbean Gl The seeas are usad i niahang sovbean products
for huntan consumption. while the wovbeinn cabes e used for sunmad Teed.

Potentiai for Sovbean Production
In 19RO, it s estimated that Malassiacaulized 317871 milhon ol sovbean. To produce
it locally, it requires ahout 215000 hae However it coald be guite ditticult to identify suitable
lands to meet the aercage. The objective, theretore. s o identify potential areas where sovbean
can be profitably produced partially o nieet the domestic requirement at Jeist.
The Tandsweas with potental for sovhean production can be erouped imo tw o categories:

Lo Lands areas wineh are suitable but alreawdy unlized

a Lands abready planted o odd padm, tabber, cocoas coconut. and ordhards could still
grow sovbean dunmg seplannmg ai least darmye the st thres vears:

b. Doubil cropped vice arcas which ao not hinve sutficient water during the off-season
miy be plivted with sovbean as e alternatve crops

coRverhank areis prosente srosn o fresh cob neaze, grsandnat, and veectables may

also be plinted 1o sovhean,

20 Lands arcas which are suitable and can be wilized.

a Single-cropped rainted tice areas estimated o be about 34,000 ha suitable fo., wheian
production tadse tor other uplend cropsy i the oftseason:

b Abandoned upland and rice Lands which e idle:

¢ Foresttands, such as those tound in Pahang tabout 13,260 hay and in Ferak (about
28.200 hay.

[tis tully recognized that kinds suitable for sovbean production are also suitable for other
upland crops. In this context. itis ep -iaged that soybean will have to be grown cither as an
inlercrop or in rotation with other crops.
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Preduction Constraints

The constraints to soyvbean production m Malaysie are many and interrelated. However,
the foremost problems are cheap import prce, ek ol narketing facilities/ infrastructures, low-
yielding cultivars, high cost of production. ord anavailabiling of suitable lands

I. Cheaver import price. The present iport price of soy bean in Malavsia (ex-factory)
is wbout USS 48537t winle the cost o produce one ton of sovhean focally is estimated about USS
5001 Theretore, Jovalis produced sovbeans are more expensive than the imported ones.

2o Lack of marketing facilities/infrastructures, Since @t present imported sovhean
v cheaper than tocally produced soybeans. the feed millers and other oy bean users prefer to
mport them. Asccresule the narketing Galines atrastructures tor sovbeans in the country
are not vetdevelopeds T et marketn of bcadly produced soy beans s such @ serious problem

that several enteprenenrs i the past lone dehenlts disposing therr sovbeans,

3 Low-yielding cultivars. Lhe luch o1 sitable bieh viclding cultivins conld te considered
the basic constrint that Jeads o the unpopulann of the - rop i Malayas The presenthy avanfable
cultivars i produce only about 1.5 Ul Although tes vield i comparable o those in
neighboring countries. 10 is sull unecononcal o Lamers

4. High cost of producticn. e cost ot production for sovhear ivovery bl m Malaysia,
This s because s based neandy ormanual operations, The present cosi s about USS 800 ha,
out of which USS 50 i tor munual tabor, The contaf production. howeser, can be redueed
throngh mechanization,

5. Unavailability ¢f suitable lands. Since sovbean oan unprofitable crop at present.
i eanrot compete against otier crops for suitable Tands which are being utilized for the more
lucrative crops such s rubber. oif palin. cocow. tobicco, vevetables . eroundnuts. cte. Thus.,
to a certain estent there is @ need fooaniize nnremed lands 1o ~ovhean cultivadion

Of the five production constrants, fow viciding cultivars, high production cost and
unavatabiiny of kinds miay be overconie by rescarch. The losw import price and tack of marketing
facilities/infrastructures could only be solved by postinee covermment policies,

Directions in Sovbean Rescarch

Soybean rescarch in the futare needs 1o tocus onthe development of stable and high-yielding
cuftivars, the reduction in cost o producton, and improvement of marginal lands for soybean
production. Breeding should atm for cultivirs with @ vield potential of 2 t/ha or more which
will be attractive to the Malaysian farmers . At the sume time, the new cultivars should also
possess tolerance (o moisture stress and water logeing, resistance o important inseet pests and
discases. and good seed quality,

Rescarch to further reduce production cost will be mainty on mechamization and biological
nitrogen fixation. Mechanization research will work on the modification and aduptation of existing
soybean machmery and implements svailable in the soyhean-producing countries. The focus
on nitrogen fixation will be the identification of effective and efficient rhizobium strains and
the development of suitable production and applicaiion techniques for local environments. To
improve marginal lands, rescarch must be conducted on method of land preparation, method
and time of planting, irrigation techniques. and drainage systems.
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Research Highlights

The research highlights include the following:

Lo Three introduced soxbean cultivaes have been identified 1o vield relatively higher than
others and have been recommended. They are Palimetto, Jupiter, and CES 434 with a vield of
about 1.5 t/ha

2. Several potential soy bean breedig Tines Tave been deseloped trom MARDI S breeding
program,

3o Inthe West Coast areass the best time 1o plant sovbear s m Marche April and
Septenber Octobers i the East Coast, Januars March and Tune

4o plantmy distance of SO cm sy conwith one seed per porat s tound to be the ophimum
tor the presenily reconmmended cultivars

SooA etz rate of 45636 ke b fias been found 1o be opramum for most soils and
is recommiended tor the preseathy recommended cultvan

O Beanthydud pod borer huve been recognized as the mostserons pests in s bean. Spraying
dimethoate two o three times atweeklv ey als sty 10 day s atter planting consolled beantly
cHectvely Focontrol pod borer spraying with sy stenne msectiondes dirmg ow ey and carly
pod - development s reconnmended.

7. Bacterd pustule has been tound to be the most common abthoush not asenons discise,
Somwe cultivars resistant oy the disease hinve been identiticd (Bossier, Tupiter, Willkam, and Clark
6.3).

Collaboration withh TARCs and Other Regional Centers

Soybean rescarch in Malaysia fus ceceived avsistance trom the tnernational Agricultural
Research Centers (IARC). I the past ten vear-. MARDI bas colluborated with SEARCA,
INTSOY, AVRDC . and IRREmainy on varictal evaiduation and selection. In the future, MARDI
hopes to collaborate with IHTA through s Soath East Asin representative jocated at IRRIL In
this collaborative work, MARDUIs usually supplicd with selecied sovbean culiivars/steains/ lines
tor rescarch and in return s requested 1o send back research results for compilation and analysis,
Hopetully . MARDDwill iy to explore other torms of collabaraton with the IARCs in the future.

Conclusion

Presently soybean s notan important crop i Malaysia. However, there is potential to grow
the crop in the future. at feast to satisty partially the Large annual insport. High-yielding cultivars
and low production cost will assure ccononie returns and encourige farmers to grow soybean.
To this end, there is a need to focus rescarch on breeding and selection and o o certain extent
on rhizobiology, mechanization, and waler management.
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Soybean Research in Sri Lanka

V. Arulnandhy

Soybean Breeder

Agricultural Research Station
Maha Hluppallama, Sri Lanka

Introduction

Soybeun is one of the five major griun legumes cultivated m Sri Lanka: the others being
cowped, mungbean, black gram. and groundnui. Soyvbean is recognized as o potential source
of protein and oil in Sri Lanka. Recont surveys have indicated that the dict of the average person
in the country is deficient in proteins which soybeans can alleviate

Soybeans were first introduced to Sri fanhain 1947, However, the unpertance oif this crop
wits reahized ondy i 1973 and o project was initiated o popubinge s culivation. Varietal
introduction, multilocational testing end agronomic mvestigations previded useful rechnology
o the farmer. Both the cultivated acca and production mercased suiee the start of the project.
Sovbean arci mereased froma few hectwes in 1973 10 6,000 ha e 1979 and o abont 10,000
bacin 1983, Utilization patierns and proces g technology e now eeared o expanded production,

Cropping Patterns

The bulk of the arca under sovbesns i presently confined to the north central part in the
dry zone (Tubic 1), where sovbeans e grown during the riiny season (November through
February) as well as during the dry season (May through August). This part of the country bas
successtully adopted this crop. Sovbear i crewn on the highlands purely vader rainted conditions
using simpte but effective cultivaion teehniques. Minimum tllage and the use of the hoe on
weeds just prior to the onset of the nortlicast monsoon are the only practices the farmers follow
hetore sceding, During ithe dey ceason. soybeans are mainly grown with irrigation in paddy
frelds and usually after vice. This appears to be the best rotation for the Larger tracts of irrigated
land in the dry zone. where water availability is inadequate to raise asecond crop ol rice during
this season. Under nrigated conditions in previoushy puddled rice fields, it has been estimated
that about 70 cn of water is required for a crop of soybeans during the dry season, when the
cvapotranspiration rites are as el as 6109 i acdays Tnmost istances. sovbean seeds are
sown with Title Tand preparation after riee s harvested. Attempis are also made 1o grow sevbeans
on undisturbed rice lands with wn mitial weeding soon atter the rice s harvested to utitize the
residual moisture.

Table 1. Targets in area and production of soybeans in 1982/83.

Place of Season Total Area Total
Production (ha} Production (1)
North central region wet 8,250 12,250
dry 4,500 6,750
Entire country wet 10,322 14,037
dry 5,806 8,360

There is tremendous potential for intercropping in coconut plantations. The arca under
coconut in Sri Lanka is 450,000 ha. At full bearing age (25 to 30 years) coconut plants utilize
only 25 t0 30% of land and about 40 to 50% of sunlight. The greatest potential for intercropping
with soybeans under partial shade exists in the intermediate zone, especially in the drier areas
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in both wet and dry scasons. The performance of some soybean cultivars under coconuts are
shown in Table 2.

Table 2. Mean vield of soybean cultivars grown in pure stand
and under coconuts in the intermediate zone.

Grain Yield (kg/ha)

Cultivar e
Pure stand Under coconut
Improved Pelican 3,554 808
Bossier 2,304 4€4
P-b 2,148 607
Constraints

One of the major soybean production problems ‘n Sri Lanka is poor seedling emergence.
Emergence and establishment of seedling is erretic and frequently poor. Nonunifornm seedling
energence may be due to: 1) crusting of soii surtiace making it difficuit for cotyledons to penetrate
through the surface: 2y hivh soil temperature, especially during the dry season, inhibiting
hypocotyl clongation: and 3y intection by pathogzeme fungi of unemerged seedlings.

Rapid loss in viability of siored seeds under hamid tropieal conditions prevailing in Sri Lanka
is another constraint. In general. soybean seeds can be kept under farmer's conditions tor about
three months withoutappreciable loss i viabitiey . Frowever. viability of the seeds of promising
high-vielding culivars Hike Bossier. Daviseand Harded from U8 AL drops treniendously in less
than three months. Production of pour quadioy seed oceurs when adverse weather conditions
exist during the post-maturation and prehanvest periods.

Currently - diere are no serious pests o discases that Uireaten sovhean cultivation in Sti
Lanka. With increase i soybean areis howevers s ellow mosae virus may he a potential threat
in the future, The incidence of this virus and other diseases and insect pests is low when the
crop is planted at the appropriate time. The incidence of attack increases with the delay in planting.
Weeds are a problem in some sovbean ticlds. Although, pre-emergence weedicide Lasso is
recommended. the Bmers canpotafford 1o use it becauce of high cost. Weeding is done manually
between two and four weeks wfter planung.

Objectives

‘the primary objective of the Svi Lanka soybean progran: is o develop production, marketing,
processing, and utilization simaltancously. The main objectives of sovbean rescarch are as follows:
D) 1o identity and develop suitable cultivars adaptable for ditferent agroctimatic zones of Sri
Lanka: 2) to identty cultivars resistant to vellow mosaic vivas ond Maciophomina: 3) 1o identify
and develop short-dutaiion cultivars for intereropping with chilli, maize. sorghun, ete.; 4) to
identify and develop cultivars for long storability . without losing their seed viability; 5) t improve
indigenous cultivars, like Nuwera Eliya local, for yield and other important agronomic
characteristics; 0) to identity and develop cultivars that will nodulate freely under focal conditions;
7) 10 develop cultutal methods to improve seedling emergence under adverse conditions: 8) to
develop a Rhizobium calture with longer shelf life under farm conditions, wider adaptability,
and greater efficiency: ) to increase the shelf life of soybean seeds under tarm conditions: and
10) o develop soya-based products for efficient home as well as commercial use.
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Research Highlights

Virietal Improvement

Varictal improvenient began in 1973 with the introduction of advanced breeding lines and
cultivars from INTSOY . A Jocal breeding program was initiated in 1978 using the promising
mtroductions and local culiivars. Some of the U8, cultivas vielded about 4000 kg ha with
weigation (Table 3): however they vere ponn i seed storability aider humid tropiead conditions
ol Sri Lanka. The T1S coltivars Bossier Imprroned Pelizan. and Davis. aad a0 eoltivar Ph-1
from: India have been recommended tor ceneial culiivation,

Table 3. Performance o sovheain collivais o e Aprieullurad
Rescarch Station. Maha Huppatiama, SriLanka

L County ot Gramn Yicid
Cultiva Origin g lina)
Hardee U.S.A. 4877
Bossier US.A. 4,627
Pb-1 Inuic 3,606

Two advanced breeding Tines evolved fionn crosses of exotic coltivais witls indigenous
cultivar, Nuwera Eliva local. produced U o 105 hisher sields than Pbe1 in multijocational
triads Clable Frand had superior sorability i cormination tais ron; the indigenous cultivar,

Three wdvaneed shore duration brecdine lines from AN EDC i Taioan o e dentitiod from
the sereemng program Clable 31 i e ines wonkd i e seat potential 1 areis where short-
duration culttvars e nedemand . They sanld e omore suitable 1o arow with brization during
the dry seweon and world also b sutable tor mtercropping with nanze and chilli,

Table <. Some cheracteristics of nnproved sovbhoeosn dnes deveioped m S Lanka,

Cultivar /e Graun yield Dy to PO0-send Storage Feriod
‘ (ki /hay Matunity Wt (8) in months

PM-78-6-5-13 3.2064" G0 12 6

PM-78-2.5.04 3,005 100 9 8

Pb-1 2,810 90 13 3

Nuwera Eliya tocal 2,000 110 8 9

TPenont duneg wingh S04 bl wers mntaed

"Mean of five o atone

Table 5. Grain yield and some agronomic characteristics of short-
duration advanced breeding lines from AVRDC. Taiwan.

Breeding Linc Days o Plant Height 100-Sced  Grain Yield
Maturity ot Maturity (cm) WL () (k/ha)
GC 50106-26-8-6 75 51 13 2,607
GC 50226-2-7-6-6 /5 62 14 2,253
GC GO058-18-1-8-7-G 73 55 12 2,089

Production Technology

Studies have demonstrated that i successtul crop of soybean can be grown with a relatively
low fertilizer level (N:P:K = 20:60:40 kg/ha), provided the seeds are teeated with Rhizobiun,
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A plant populatar ol 0.5 millionsha is suitable for both diy

Andnandhy

and wetsseison planting,

Fungicide thiram ncicased the seedling crierzence by 219 over the untreated controt,

without affecting nodulation Clable 01, Five metric tons of st muleh per liectae applied afier

planting the seeds provided good weed control and gram vield 25 times that ol the unweeded,

unmulehed control and 3N hicher thon that of 2 recommended

weeks after planuey (lable

hand weeding practice three

Table 6. tttect of fungicidal sced treatment on seedling
emergence and nodulation in soybeans.

Fresh W¢. of Nodolaton

Fungicide Emergence .

Fungicid Emerg ¢ per (96) b plants (g)
Thiram G2 6.0

Captan 59 5.7
Benomyl 51 6.7
Untreated (control) 50 5.8

Table 70 Eitect of straw muleh on weed contror and grain yield in soybeans.

Troatiment Weoeed Coant! Grain vield
catime

(v of check) (kg /ha)
Bt of straw/ha 386 2,138
4 mt of straw/ha 13.81 1,750
Handweedimg at 3 weehs atter planting 29.28 1,54¢
domt of straw/ha 4519 1.

MNo straw and no wecdimg (contiol) 10G.0C

CWeed conntn werne taken ar S weels after planting

Studies demonstrated that 1018 better o store well-dried sovbean seeds in moisture proof
polyethylene bags thanin moisture permeable guniy bigs under arbient huniid tropical conditions
lable 8y Gunny bags were as good ws polyvethy lene hags Tor storage of sovbean seeds under
controlied conditions with Jow humidity and wmperature Teowas clearly shown that eell diied
seeds of mostsovbean cultivars could be stored with eood viability for three months under any
conditions of storace i SricLinba, Colivar diftfersnces Tor storabilitey wis obseryed

tnocalum production i Se anka i st the imtia! stges Commeraan mocalun production
ising inported isobates b RECobium iaponicin and Tocad carer bos been indertahen recently

Table 8. Mean percent gennimation of soyboan seeds under
different conditions of sterape after O, 3, and 6 months,

Months in Storage Contamer

Storage Condition

Storage Gunny hag, Poiyethylene bag
0 Arbient siorige 90" a0
Cold toranse 90 90
3 At storage 30 81
Cold «torape 38 80
6 Ambicnt storage 2 70
Cold storage 79 86

1 .
" Values are means of 12 soubean cultivars
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Processing and Utilization

Considerzble progress has been made tn product development and pilot plant demionstration
of various protots pes sinee the establisiment of the Sovbean Food Research Center in Sri Lanka.
Liguid and dried sovienlh. tulb fat sos Hour, sov tostitied bakery and other products. Tow-cost
weaniny foodtotug tempeh. and sov dhat has ¢ been made available in Sri Lanka by this Center.

Colliboration with Other Institutions

Arrangement o coee beennade orecenve breeding materials from soy bean breeding programs
I Puerto Rico IS0 TS iU mversiny of Hlinoisy, Taiean AN RDCT Tndia (GLB. Pant
Linversatyy s Avtral i o mversins of Queenstand ). Atrea (A i the Philippines (1RR),
INTSON publicatons e been obtned reeakiohy tron the Urnversity of Hhnot ot Urbane-
Champagn. Rescarcivamd ctonson sid b bave recenved tainme fromn IN TSOY e the | THACTSHY
ot Hlinois,

Collaborion wab diese msitions will be further inensdied. W e advo collaborate with
leshimg reztonal apricutiural tecineh conters s well i the evchanee of sead materials wnd
prbheitionand paaticipation i conterences, monitone o, and workshops
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centers by various sovbean workers: their efforts e grateluly acknowledged.
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Soybean Research in Thailand

Nark Potan
Oilsced Crops Branch
Ficld Crops Research Institute

Department of Agricultuie
Bangkhen, Bangkok 10900, Thailand

Introduction

Soybean is wideiy used in Thailand as animal feed and human food in the form of oil, soy
milk, bean sprout. bean curd, and various sauces. A campaign to cncourage people to produce
beef, and some desserts from sovbean and cat fresh steam-cooked pods has been done intensive-
ly. At present. Thailand produces 130,000 to 150,000 t of soybean from 122,000 ha but the
domestic demand is about 350,600 10 400,000 t/year. About 62% of the soybean produced in
Thailand is used for oil extraction and the restare used for seeds and human consumption. The
local demand for soybean cake amounts to 300,000 t/year, but only a wtal of 205,751 t of soy-
bean cake valued at US$ 66,4 million was imported in 1982,

Area, Planting Season, and Productivity

The soybean arca in Thailand is refatively limited and confined mostly to the fertile soil
which will give profitable return. Soybeans are usually planted in both dry (from mid-December
to mid-January) and rainy (from May to August) seasons. In the carly rainy season, soybean
is mostly planted in May followed by sorghum and black gram. In soine areas it is also planted
after maize and mungbean in the late rainy season, and also after rice in the dry scason. The
area planted to soybean in the rainy and dry scasons and the yield per hectare are shown in
Table 1.

Table 1. Area planted and grein yield of soybean grown in dry and rainy seasons.?

Total Area (ha)® Yield (kg/ha)°
Area Planted (ha) rainy dry rainy ary
season season season season
Small-scale (148-815) 2,023 1,030
(150-789) 1,554 890
Medium-scale (1,005-3,183) 9,105 966
(1,306-3,537) 10,988 933
Large-scale (4,454-41,039) 55,752 892
(7,314-20,947) 28,261 904
Total 66,880 40,803 963 909
Total (throughout the country) 77,438 44,257 913 906

? Source: Office of Agricultural Economics, Center for Agricultural Statistics.
Area average from 1979-1983. ¢ Yield (ka/ha) average from 1980-1983.

The soybean arca in the rainy season is nearly double that of the dry scason. The policy
to increase soybean production in Thailand includes the following:
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L. Yield per hectare should be gradually increased from 913 1o 1,500 kg/ha in the next
five vears.

- Planting method and soybean coltivars grown in the corn-based cropping system need
to be improved effectively.

3. The ideal soybean cultivars required Tor the above cropping pattern should have short
maturity and carry moderate tolerance o drought.

b Soybean production in the dry season nermally provides quality seeds and. therefore,
should be extended 10 some other potential unutihzed irrigated areas.

[§8)

IS

At present, the average production costofboth seisons i 1982-1983 i whout US$ 0,29/ kg,
while the selling price is about USS (.20 10 1SS (.38,

Problems in Soybean Production

The mujor problems of sovbean production in Thee ot ean be divided into three categories
as follows:

- Traditional Tactors. Most furmers e generadly conseevative and are hesitant to adopt
new lulm logy and provide inputs Sinee the nisk v elved ingrowing asingle crop is great,
stalt furmers usually diversity ther agreudture. For insiance. sovhean in the ¢ arhy riny season
is normally followed by bluck gramy sorghun, or munebean. tn the deyv sason, farmers usually
grow mmany crops, like sovbean, tohaceo. and vegetbles in different arcas.

2 dnadequitie supply ot guatity seedss At present, the ol sovhean seed requirement for
farmers s ahout 7,000 1 but the officrd! spencies can produce only 980 1 or about 144 of the
requirement. The price of ofticial seed is about USS 0.05 7Kg incash as compared with USS
1V 357ke oneredit from the Tocal market. Although the local market seeds are poor in quality
and arecmived lot the pocr tarmers prefer o buy them because they are availuble on credit.
Governmentagencies now try hard to encourage and support the private sector to produce enough
quality seeds and teach the farmers 1o produce zood seeds of their own. The Department of
Agricultural Extension has setup i seed-exchange project since 1983, The farmers who want
good seeds can exchange them for rice and sovbeun seeds or other erains at the ratio of 101
on the weight basis. The project is now vigorousty being implemented in sovbhean-production
areus.

3. Limited area for soybean. Successtul sovbean cultivation requires proper crop
management. In the dry season, it irrigation is available. farmers prefer 1o grow rice rather
than soybean. Rice is the casiest crop to grow and needs very linle attention. Consequently,
extending the production area for soybean is relatively difficult. Because oi'its potential cconomic
importance and the need o increase production, the government has, however, included soybean
in the fifth five-vear plin (198310 1988) of Thailand's narional. social, and ceonomic development
program and set up the coud o produce about 400000 t in 1988,

The problems in rescarch work at the Department of Agriculture are lack of research
personnel and disease-resistant cultivars,

The Department of Agriculture is currently being reorganized. To improve the system and
the staff, rescarchers are being sent abroad for advanced training. As a result the Department
is understaffed. Discase is the main limiting factor in soybean production. The cultivars
recommended are moderately tolerant to rust but susceptible te anthracnose which is likely 1o
become a serious threat to soybean production in Thailand.

Research Directions

The Department of Agriculture organized i seminar and worl\shop tor soybeau rescarchers
in 1983 at the Northern Office of Agriculture and Cooperative in Chiengmai Province. The
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participants in the workshop decided to set up the following rescarch gaidelines:

1. Develop improved discase- and inscct-resistant cuitivars. Discases and insect pests in
the order of their importanee are:

a. Anthracnose became wy important disease since 1978, The Late-maturing cultivars appear
to be moderately resistant. Theretore. breeding for varictal resistance wis undertaken
and 1S now i progress.

b. Bacterial pustule is presently not i serious discase. Bossier. PF2309700 and CES 16-23

were found o e resistant and are being used 1 the breeding program,

. Soybean rast s currently not o serious problem, Recommended cultivars S1 4 and S)

[}

S carry sonie feved ol field resistance o this disease. Research to obtain high evels
of resistince and fngh vield appear promising.

d. Beantlios 1Opliomvia phaseoli and Melanaeromyza sojae) dre seriods pests i some
Jocations, At prosent, the cultivars resistant to beanthes are not wvailable, and so their
comrod iy .\.H!L‘i} \ic]\k‘lldk,‘nl o insectcerdes

2. Developient of noproved culuvars with wide wdaptabiline. The deal cultivars should
e insenstive to paecdoperiod ad should possess characteristios ind natueity suited o the following

condiions;

a. Monocrapped rainfed areas: late-maturing culitvars (140-150 daysy, resistant o water-
logeing. and sced-weathering.

b Dy oand rainy seasons: cubivars of meadium materits (90- 100 davs).

¢, For the carly rainy -seison cropping systems: carlv-maturing cultivars (70-80 days).

3. Development of celovars resistnt o env ironmenial stresses. The characteristics requirea
for stress environments are

a. Drought resistnee for rainfed cultivation.
h. Cold tolerance for dey season cultivation,
¢ Actd and sadine wleranee tor speaifie locations.

. Bevelopmient of cultivars suitable for vegetable sovbean. This cultivar should have big
seeds and high protein content

5. Other desitable characters tnelude good nodutiation, good seed quadity and vigor, and
seed longevity

t. Development and improvenient of siall-seale equipment. Small-scale equipment suitable
for plinting, weeding, harvesting, threshing, and dryving shouid be developed to serve the farm
requirenients and to reduce production cost.

Research Highlights

Four culuvars 8§ 1, ST 20 ST and 815 were released and recommendeed o the farmers,
Other promising lines are in the regional vield tials and have high vields. The promising lines
Nos. 7508-50-10 and 7608-25-4 obtained from crosses involving multiple parents in 1975 and
1976, respectively. appear ta be highly tolerant o rust and moderately tolerant to anthracnose
and bacterial pustule. Selection 7608-25-4 has gray hilutin, A comparison of the new selections
against that of ST 4 and SF S are shown i Table 2

The soybean cultivar O.C.B. 81 (oilsced crop branch 81 introduced from Vietnam in 1980
has been tested in two seasons at Chiang Mai Field Crops Rescarch Center and then evaluated
at Taklee and Phitsanulok. 1t has high vield, carly maturity, and desirable characters for planting
alter corn in August in the central pluins (Table 3).
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Table 2. Yield of promising selections compared with SJ 4 and SJ 5.

Dry Sv,hon Hau‘) son®
Cultivar/Selection I‘\/Ioan from Ihme Io( dll()H‘ '\A('Lm from six lu(.)tlons
(1981-1983)(t/ha) {1980 1983)(t/ha)
7508 O-]O 1.846 2006
7608-25-9 2.19 1.98
5J) 4 1.88 2.00
SJ5 1.88 1.94

Dre season. December o Apnl (Mavyo, Pl ! Chamat Freld Crops Espenment
Staticn)

" Rain season Mav 1o October (IMaego, Stisatnirong, Takleo, Praputtabaht. Tow. and Sekol-
nakorn Field Coope Expernnent Station)

Table 3. Mean vicld 1rom two rainy scasons i 1982. 1983 and other
characters of 0.C.B. 81 compared with SJ 4 and S1 5

' Yietd (tha) 100-5eed Plant Maturnity
Cultivar 7 Taklee » VPhIIHEHH,!iOl'L W) Hught (cm) (days)
O C. B 81 2.4 2.8 17 54 74
SJ4 1.7 1w 143 a3 100
SJ5 1.9 22 1.1 33 92

Collaboration with Other Agencies

Soybean rescarchers in Thailand have collaboruted with several forcign agencies involved
in many rescarch aspects. es peci; Ay varictad exclianges and testing. Some of the activities arce:

Selecting and testing AVRDCS carlyand Tate-generation breeding lines

CBFive ISVEN tials trom INTSOY

RRE vartetal westing for rice-hised Cropping systent,

4. Technical cooperition with ACTAR for s dning, study tour, and evaluating trials from
1984,

- Soybean research for 19751980 at Khon Kaen University with financial support from

IDRC.

'_,) LJ —

v
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Soybean Research in Pakistan

Akhtar Beg

MNatmnad Coordimator (Oilscedsy
Pakitan Apniculuiral Rescearch Council
PO, Boy 10

Isbamabad . Palisan

Introduction

There is an aeute shortage of cdible ail i Palasan The present edible oil production s
reported ws 220,000 tazainst tie total reguienients of 913000 ¢ Morcover. the consunplion
o edible ot iy ncreasing o worate o 23000 per anmnn. Foomeet the denand . 695,000 ¢ of
oth was mmported o TUNE S G the cost ol abour £SS 3 mfioen R 0000 nathon 1SS 3
milions. The commpion of cdible o durig the st sis vears s vinven i Tabie T The Hnjor
sources ob vezetable o are cotten seed 07 pe eed and nostand 8 nd other onleeed
crops CI e viekb ot canou otheed Grops i Pakiston at present e low e anse of unadapted
cultivars and poor sunavcment o Fable 2y

Tabie T Prodoctiion. consumpion, and amport of edible ods o Pakastan,”

Yoar Producton Consumption lmpuorts, fmportas 7o ot Value of Imports

OO0 1) 000 1 (000 1 Consumption m US4 (nutlion)
197778 204 285 55 1.11
1978-74 210 361 0O 2.11
1979-80 243 350 62 1.64
1980-81 228 4495 66 1.80
1981-82 253 491 65 2.46
1982-83 220 640 4 2.62
1983-84 220 SR 70 3.00

CNowe Stateas for s Govesgend of Pabastan, Mo o fooo! A tacaiune aed Cooperative. 1982

Table 2. Actual and potential yields of ollseed crops in Pakistan.?

Crop Area Yield Potential
(000 hiy) (kg fhia) Yield (kp/ha)
Rapeseecd and mustard 153 5732 2,765
Sunflower 16 9406 1,800
Safflower 5 800 1,800
Soybean 4 423 2,500

* Scurce: Annual reports of coondinated program on otlseed crops (1977 1983)
History of Soybean Research in Pakistan

Commercial soybean cultivation in Pakistan commenced in the carly 1970s. Research on
soybean started at Tandojam in Sind in 1960 under a scheme of the Agricultural Research Council.
A number of promising cultivars were selected. Some local black- and chocolate-colored soybean
cultivars are being grown in the hills of northern Pakistan i.c., Hazara, Azad Kashmir, Swat,
Dir. and Kurram agency. To improve these cultivars and to introduce better cultivars, a scheme
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under the auspices of the Agricoltural Research Council was started in 1965 in the Pes shawar
region with headquarters at Mansehra (Hazara. The trials were conducted at Tarnab and DL
Khan Caltivars Brage and Lee weere found promising and were approved by tive National Action
Comnuttee for commercid culuvation in Pakistan in 1968-69.

Since the establishmient ot the oilseed coordinated program it PARC m 1975 exiensive

varetal eviduidtion woirk has been i progress at all the revearch institutes, The cultivars and

germplasin for these trads were recened from INTSOY and AVRDC.

In Pakistion, upland 1605300 hay and Towhind 1ee !l S llon o as grown onan ares
obabout 202 nullon hae 1o estmuated that about 307 of the fice ires remains Lllow . while
the rest s planted o whewt levumes. and todider o wnter, Cnnl now none of the Lallow area
s beme utilized, although theie s potental 1o mon thoe soshean mthe spring season. Suitable
vultivars and appropriate mawniecment practices aie bomg developed 1o grow sovbeans in the
talfow Lnds. Sovbean s abo Beme evabiated e oo aliernate ciop o ree and other summer
crops tor the summer seison Sovhean toalso veny suilable for plantnge an sumimer tallow land

seaurting s ramted daeas whn b Cabundin moiture due o monsoon o,

Probicnis of Sovbean droduction and Research

Sofar no commerand arei oavalable o b sovhean can be recutarly planted on rotation
without distorbime dic man tood. Bibre, or gecd clop adoch o the st of avricalare in
Pakistan. Some of the teasons for i e

Lo The potential of sovhein as aocrop oncote cntional toladion b ot heen demonstrated.

o Farmens we nmare of e production techmology ot sovhean,

Lospeattie duraton boand done s <hor s medimn colinar for which ared is available Have
not heen selected

4 Rhuzobiuny prodicion and cniectn e mocunimon luae not been demonstrated.

b (‘)ll.llH"v seed oot g alable

O Harvesting and threshine procedsres s e ot been studied.

£ The ceonomies of sovhean production 1 ol uider<tood

Difterent arca caterories temam Fallow at ditterent times of the year (Table 3. To utilize
these areas o sovhean production, rescarch objectives have been formulated.

Table 3. Ustmated area for nontraditional ollseed crops.”

AT Areds Avalable I'otal Area

Land Descrniption (000 hay for Oilseeds Avarlable

(") {000 hay)
Doban 1,900 30 570
Cotton-fallow 2,210 30 hB3
Rainfed 6,000 25 1,500
Riverine 4,500 75 3,375
Intercropping with sugarcane 946 25 236
Total 15 536 6,344

" Source: USDAZOICD estimates

Research Objectives and Development Activities

L. Introduce and select high-vielding sovbean cultivars for fzllow arcas Iying idle in winter
in the rice and cotton zone of Pakistan in Punjab and Sind from December 1o May: for rainfed
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arcas remaining fallow i suner trom May o November: for KXatcha lands eriverine lands)
remaining falfow frony Octobes e Jule nd Booded rest of e e and for sed mter and
relay-cropping e the nian vabi aod Khandd cropes

2o Dbevclopapproprate agtononne pracoces mcludine planting date, plant spacing . tertilizer
requirements. movuium requiretnents, phant popatation densis and mgzation needs for differemt
arcas mentioned o Noo L

SoSetectenlinan resiant o nugor discases . uch as sovbean mosate virus and purple seed-
st discase

S Initrate acsnsadl breeding progoun,

S beveiop o no tlluge siubble phating of sovbean in wheed rice, and cotton,

Future Sovbean Research

I, Evaluation of soybean cultivars for different arcas.  Germplaso will first be
nereased at Swat i Notthveestern Bionter Provme e oS WEPy and s the Nationad Aericubturad
Research Center eNARC) The vice remains tallow e November o end of Mo while the
cotton arei nie become fubiow fronend of November o end or Felnwans . Basdduation of sovbean
cultiviers wd Ties will pe done ononee Balleso o Sod and cotton fdboves e Pangab as spring
crap tor planting e the frest sweech of Febimany Simee the wonter sl S sos bean can
be evidaated as aoswinter crop o well

Il berested s o sammer O May Cetober) vropon weas where fand renins tdlow
suminer when rices cotton, or nunee are not planted and on fand where neaze, sorghum, and
mnllet erve margmad vields The Baram falfow arcas durime stmser. when abundant mosua e
eoawvainlable fromeuly o September. wall adso beosed . The Kachacarzs which tenrnn floaded
frony July to October abso need o be evaluated forovbean coltiy ation durme winter i the south
and sprimg i the notds

2. Evatuation cf soybean as a companion crop.  Sovhean nun be evabuated as a
mied cropontercrop. and relas crap ol cotton, maize. obacce, sugareane, groandnut usamnie
and s aorelay cropoweh wheat, rapcced. and muostiord mowmter. The benenicial etiects of sovhean

as s eompanton crep o and ot chect vn rve s cotton, o ather crops nead o be evaluated.

Vo Soybean ceed production. Sinee ~ovhean mattines AN o COotober when the
terperiivre - bk the wcods fose vabding resultmye i peor st Thesetone, tor seed production

aoseparate wrca e e ceolor toothnlis st s Havare, Sear and Pacechnnag 1 required.

Alternats et the aotamnn soeed seed s which s planed s Laee ol con be naed

4 tnoculum production. Tu arcas where sovhean fus oot heen planted previousdy,
nodulation v peor and corseauentl aekd s poor Bnoculing producnon and testine s il
be conducted e detenmie optinn wocnhnn poodoc oo apphication techniques . Inially
sotb Bron sovhean predie e areas mthe conntes o besed ae bt mocuimn, and mocubum
needs nes beweacssed o Gitoe it sonl attes st sovbean planto

SoMinimum tillage. Siee e o s duhicalt o colinate and Tnd vacated Bie by cotton
mas notleave much tme tor ~otl preparation tor sovbean. Hads will be conducted on minmum
Ullage tor sovben production. Rescarch sl also be conducted o ansess whethier sovbean can
be wrowny between wheat and sunnner nioze swhich s plamed e Juh

Research Findings

Insect pests and diseases.  The lollowing insects attack sovbean i Pakistan: stem
borer (Zyvgrita sp.). white fly (Bemisia wabaciy, green stinkbug (Nezara viridulay and lepidopterous
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larvac (Heliothis spoy. To eftectively control the above insect pests Dimecron, Maladaon,
Gusathion are spriyed on ovbean plants.,

A distob major seybean diszises obseryed it NARC their cavsal organisnn. nature of mjury,
and yield Tossesare given i Table 4. Fungal discises can be controlled by spraving with Dithone,
Captan. and Benlite. Sovbean cultivars resistant 1o diseases are bemy selected from the
germplasn. Cvss Celeste and Centenniad have been found o be resistant to charcoal rol with
fess than 107 plants attected it NARC, Cve W, Bav . Diesoto, and Gl were found o be
resistant toyellow mosae vivas with Jess than 19 o the plants mfected.

Table 4. Mejor sovbean discases observed ot NATRC

Discase

Charcoal rot
Pod & stem
blight

Anthracnose

Fusaninn blight
Purple stain

Bacterial blight

Bactena poaele

Yellow mosin

Causal Orgainisin
g

Mavrepiamna phascoling
Diaportin: phaseclorion
Colterotrichum trancanm

Fusariune ovisporum

Corcospora hiluch
Psetdomnonay sp.

Narithomeonas sp

Bean yellow mosae virus

Natute of njury

Root & stem ot

Pod & stem bheht,
shrvelled pods

Brown spots on e,
pods & Teaves

Roat rots seedimy blielt

Purple blotching o seed
Prown anyular feat spots

Feaf pustules

Yelow motthnge ot Jeaves

Yield Losses

Upoto S0

2007

Uip 1o 507

FLower nuheting value
and germination
10154

susceptible caltivars

loss m

Yacht Joss 21 o 614

- .
Souree Al

Yield tiials.

st ol o gt

proarant o e b VARG lanah

Yield trials were conducted in different agroccological zones in Pakistan

on iniroduced culdvars tfrom all nuurity eroups. The highest vielder i cach matarity group

Iy given infable SUThe vield datiare the averagees of didlerent tests. The i crage performance
ol other culurvars wested so far s given in Table 60 The vield data of cultivars from AVRDC
is given in Tables 7and 8 for the vear TOS2 and 983 T botl sears. AGS 62 topped the list
followed by AGS 66,

Table 5 Highest-vielding soybean cultivars.
- ¥ |58

Maturity Cultivirs No. of Yield
Group Trials (kgg/ha)
00 Altona 4 918
0 Evan 1 601
| Hark 5 1,279
] Horsoy 63 1 1,702
ni Eif 2 1,846
Adelphia 2 1.800

v Union 2 2,387
\Y Dare 2 3.096
Vi Lee 69 6 2,987
VIt Gasoy 17 5 1,471
Bragg 23 1,412

Semmes 10 1,406

Vil Hutton 2 2,337
Hamptor 266 1 1,959

I1X Jupiter 9 1,176
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Table 6. Performance of soybean cultivars from 1973 1o 1981 in Pakistan.

Maturity
Group

00
0

v

Cultivar
Name
Altona
Evans
Swift
Hark
Steele
Hodgson
Horsoy 63
Harcor
Amsoy 71
Corsoy
Wells
Beeson
t1f
Adelphia
William
calland
Woodwarth
William 79
Ford
Union
Clark 63
Cutler 71
Columbus
Franklin
Bonus
Desoto
Mitchel
James
Crawford
Cutler
Ware

No. ot
Trials

1
3
5
4

=

Yield

(kg /ha)

918
0601
535
1.280
1,129
G87
1,702
1,391
1,191
1,000
888
832
1,875
1.800
1,371
1,208
1,119
1,095
316
2,387
1,471
1.317
1,250
1,207
1,195
1.157
1,069
1,043
967
750
602

Maturity Cultivar

Group

vV

Vi

Vil

VI

IX

Name

Dare

Bay

il

Forrest
Celeste
s5ex

Lee 08
Pickett 71
Davis

Tracy

Gail

PK 7394
Centennial
Rillito
Gasoy 17
Brogg
semmes
Ransom
Bossier
Braxton
Hutton
Hampton 2606
Hampton 266 A
Foster

Cobb
Hardee
Improved Peiican
Ace G 2120
Ufv-1
Jupiter
Alianio

No. of
Trials

2
3

M =
WU W

21

Vield
(kg /hia)
3.096
1,433
1,425
1,176
.14
928
987
877
493
293
269
150
18
0¢Y
A7
12
405
379
318
667
233
959
452
375
352
310
984
939
922
1,176

991

I S e VU VN VI

Table 7. Pertormance of soybean cuttivars from AVRDC
durmg 1932 at NARC. Islamabad, Palastan.

AGS 17

G 9946

G 9645
Bragg (loca.)
AGS 129

G 9246
AGS 130
AGS 135

G 2261

G 9925

Days 10
Flowernmg
44
38
61
54
50
51
56
55
53
54
55
51

55

No. of Pods
Per Plant

35
35
a1
26
30
20
34
25
28
6
23
34
23

100-Seed Yiedd

Wt () kg iha)
10.9 1,167
115 1.550
6.3 700
128 811
15.3 667
14.6 1,133
10.0 933
14.9 850
17.6 700
14.2 633
10.1 917
12.6 700
10.5 967

Planting of soybean in ¢ie first week ol June to mid-July gave optimum yield in the Kharif
season in the plains for cultivars from maturity group V to VI Early sowing significamly
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Table 8. Performance of soybean cullivars from AVRDC
during 1983 at NARC, Islamabad, Pakistan.,

Cultivar Days to No. of Pods 100-S:ed Yield
Flowering Per Plant Wt.{p) (kg2 hid)
AGS 6 44 29 i1 1,175
AGS G2 349 32 15 1.556
AGS 2 60 20 ol 504
AGS 17 53 25 13 825
G 9645 Hi 24 15 1,140
G 9946 (Fmry-l) 51 18 16 712
AGS 129 55 35 15 931
AGS 130 55 16 15 709
AGS 135 53 23 11 1,016
G 2261 54 3 13 1,041
G 9925 54 24 11 1,109
G 99406 51 27 18 912
Bragg (ocal) 54 27 10 1.051

mercised vields for oves Amsov 7EH Willam, and Brage. Brage maned 238 days Tater than
Willim,

Seed rate ot U3 b hawith s 30 conron spacimy resabed necbuehvield s Avab Aencultaral
Rescarch histiate . Pasalobad o the Tandojam arei the carle sown top ebebruany By pave
stentticantdy hieher creld than the Tate ~owa crop Vinony the fowr culin s o oppiar. Columbus,
Brago and 11500 Columbuos 2ave the highest vield clable 9,

I Rhizobwm nocutation toal with 12 srains, stains S 140 and S 371 vave a vield of
040 and EOE2 K has respedtively s the control vave only 2 994 L ha.

Ican meoculanon cone ferndizer trid an owo locations i Pantab, it sy tound that there were
no sienthcant ditferences berseen reatments Clable TOV Ina seed and o imocalation trial at
teo locations the results idicated that seed mocalation wis effecive CEable 1 o soybean-
cotton ttereropping tal there were mdicstions tat additonal income can be obtined by
mtercroppmg sovhean. provaded an adapred enlivar s planted Clable 12

Table Y. Sowing dotes and eid of cuttvars doring
spring 1979 at Tandaojam. Pakistan.

Yield (gt

Culovar ) ) ) ) A

Feb, 14 Ve, 27 March 12 Mean
Loppa 1.163 RIEN hisdg /60
Columbus 1,000 Qi uh& 870
Bragg 917 ViR 237 675
T-15 904 4972 379 591
Mean 9906 720 457

Cropping systems. The following cropping systems were suggested suitable for
different ecologicul zones:

For irrigated arcas-

Cotton - Soybean - Cotton
(June-Decy) (Feb.-May) (June-Dec.)
Rice Soybean Rice

(June-Oct.) (Feb.-May) (June-Oct.)
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Table 10. Incculation-cum-fertilizer trial conducted during autumn 1979
and spring 1980 at Faisalabad and Khanpur, Pakistan.

Treatment (N:P:K)

Inoculation
Inoculation
Inoculation
noculation
Inoculation
Control
Cultivar
Sowing date

b 100:75:50
757550
t 507550
t 225:75:50

Harvesting date

Yield (kg/ha)

Autumn 1979

Sp'l»’irrﬂ g ‘1 98(5 h

Faisalahad Khanput Faisalabad
1,071 1,231 1,002
1,307 1,223 1,069

913 1,060 1,152
655 880 1,162
1,071 1,166 1,018
91¢ 1,265 1,208
Bragg Bragg Williams
26/07/79 12108179 2012180
28/10/79 30/11/79 12/6/80

Table 11, Inoculation trial on soybean during avtumn 1979
and spring 1980 at raisalabad and Khanpur,

Pakistan.

Yield (kg /ha)

Treatment ' /\u&hnn 1979 Spring 198()
Faisalabad Khanpur Faisalabad
Seed mocilation 1,102 082 1,283
Soil inocutation 932 519 1,155
Sced + scimnoculation 995 457 1,256
Contral 1,089 3406 1,071
Cultivar Bragg Bragg Willhams
Sowing date 26/07/79 12/08/79 20/02/80
Harvesting date 23/10/79 20/11/79 12/06/80
Table 12. Intercropping soybean in cotton
at Sukrand, Tandojam, Pakistan.”
Yietd (kg/ha) Harvestng
Treatment e e Date
o cotton soybean N
Cotton alone 1964
Cotton + Hampton 266-A 1976 175 30/09/79
Cotton + Sue Hasine 1961 138 15/10/79
~otton + Loppa 1774 740 13/10/79
T Planting date 17 65:70
For the Baran arcas:
Wheat Soybean Wheat

(Nov_-Ap i)
Groundnui
(May-Nov.)

Groundnut
(May-Nov.)

(July-Oct.)

Wheat
(Dec.-May)

Soybean
(July-Oct.,

Soybean
(Feb.-May)

(Nov.-April)

Fallow

69

Groundnut

(May-Dec.)

Groundnut
(May-Nov.)
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Intercropping of soybean under shade.  Northwestern Frontier Provinee (NWEP)
is considered to be the bestarca for tobacco cultivation, and has 20,000 ha o Viremnia thie
cured tobacco. Tobacco renwins i the fiekd trom Febraan o June: front the end of Mav and
begimning of Fine prebinge of the teaves starts, Toals were conducted o e tap savbean with
tebicco alter two pickings. So Lo e practee s oot heen adopted by the Lrmers heciuse
tre vield ot ntercipped sosbean o lon becanse o shading v tobaceo bt fibor s also
ol ed o sowng wovhiean when the farmiet necds the Labor for tobaeeo probine vong caring,
Che

Skt mrcraroppae s s s fequeni sueeesied but no pracieal vindehines have
been siven oo the e Trals on mitcreropping sodbean with suzarcane have adao been
conducted dntercrappie sovieaw thapplie. pear. peaches . and plung orelird - VOIN Cogion
HISwat

Vanetal tricds. e INTSOY S ISVEX trial s tested at Blamabad . Swat Lahore. and
Faisalabad cbre b The resubis of erch location are reported in Fables 12 1o o, At Inbamiabad.
cvo Brage pave consetenty higher vields, followed by cvs, Cobb and Williams, Yield varied
o vear o vear Clabie B30 The vield per hectare was the highest at Swat because ol Tow
temperature wbavabibhity e saificient moisture thioughout the vear (Table 14, The promising
cultivars are Lee-6%0 Dinvis, Bragg, and Williatas.

i PAKISTAN MAP

! Location Latitude Longitude tlevation

,‘ Swat 36°q6'n 7o't 904m

' Islamabad J4°N (s 52¢m

' Lohore 310 30'N (4°E 230m
Tandojom 25°N 68°E 2m

LAHORE

N ] ”}' o N
TTY sRAISAUABADT
S \

® Sites for varietal irigls

Fig. 1. Locations in Pakistan where soybean varietal trials are conducted.
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Table 13. Performance of soybean cullivars at MARC, Islamabad, Pakistan.

Yield (kgiha)

Cultivar R R SR e
1975 1976 1978 1979 ayerage
Cobb 364 . 2,386 923 1,225
Williams 363 1.019 1,910 1,251 1,138
Bossier 275 1,125 1,585 1.08% 1,019
Improved Pelican 224 - 1,268 446 646
Forrest 206 983 1,478 917 896
Calland 172 866 1,058 1,154 &13
Davis 1656 1,097 1,941 1,017 1,055
Bragg - 1,129 2,094 107 1.431
Cutler - 1,097 1,231 1.154 1,161
Rans G - 929 1,409 1,171 1,170
Gusoy - - 1,941 1,000 1.471
Mitchel - - g927 1,092 1,009
FFranklin - - 871 1,309 1,090

Table 14. Parformance of soybean ve.icties at Swat, Pakistan,

Yield (kg/ha)

Cultivar e .
1973 1974 1975 1976 Average
Williams 3,026 493 3.579 2,168 3.3106
Bragg 3,593 1,181 . 3.025 3.602
Davis 4,123 4,347 3,378 2,261 3,776
Clark 63 2,269 3.874 3,473 1,276 2,723
Hill 3,215 3,709 - 378 2,434
Hampton 2G6-A 1,714 1.216 2,268 - 1,733
Picket: 71 3,782 . - 2,836 3,309
Lee 68 4,826 4,358 3,508 - 4,231
Cutler 71 3,404 - - 2.097 2,751
Imiproved Pelican 3,215 2,091 1,512 - 2,272
Trocy - 2,888 2,953 - 2,920
Forrest - 3,236 2,173 1,453 2,288
Woodworth - - 3,307 1,994 2,651
LSD 5% 340 378 357 302 -

Table 15. Performance of soybean cultivars from 1975 to 1979 at Lahore, Fakistan.

Yield (kg/ha)

Cultivar B - SR —
1975 1976 1977 1978 Average
Witliams 540 119 2,063 1.430 aGo 1,022
Columbus 524 65 1,930 - 1,171 923
Calland 496 88 1,794 288 1.606 854
Forrest 379 71 757 301 . 377
Davis 289 73 - 323 - 288
Cutler 71 - 51 2,136 884 829 975
Hodgson . - 1,467 1,381 835 1,228
Steel - - 1,393 1,732 446 1,190
Corsoy - - 1,135 1,816 810 1,254
EIf - - - 2,419 1,272 1,846
Mitchel - - - 1,167 1,125 1,146

Franklin - - - 1,149 1,560 1,355
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At Lahore and Faisalabud, the yield in general was low because of high temperature at seed-
filling, although at both locations irrigation water was available, The results show that cv. EIf
is high-yiclding, followed by cvs. Franklin and Hodgson at Lihore (Table 15). At Faisalabad
cvs. Wayne and Loppa were the highest-vielding among the seven cultivars evaluated but the
yields obtained were generally low and uneconomical (Table 16).

Table 16. Performance of soybean cultivars from 1975 to 1983 at Faisalabad, Pakistan.

Yield (kp/ha)

Cuitivar - Cee e - e —
1975 1978 1979 1980 1982 1983 Average
Davis 514 - - 517 - 515
Williams 435 395 703 819 277 418 508
Wayne - 347 1,053 - - - 703
Loppa - 342 957 - - - 649
Ford - 189 916 593 386 305 478
Sueshine - 120 1,093 - 565 - 593

S.B.L - 309 618 624 582 359 498
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Soybean Varietai Testing Program in Burma

Pe Maung Thein

Deputy General Manager
Food Legumies DPavision
Agricultural Research Institute
Pyinmana. Burma

Introduction

The Food Legumes Division at the Agricultural Rescarch Institute (ARD is mandated to
develop dryland legume crops tor both nonrice and rice-based cropping systems. However, it
cannot handle all the different fegume crop species within the country. Priority his to be given
according to the State’™s interest. So far, cight crops were chosen or inprovement with soybean
at the last in this prioruy Est. However, the recent defieit in edible il has emphasized the
importance of sovbean for rescarch and development.

Varictal improvemant is o major activiey which is expected to increase cropping intensity
and yield. Since soybean is grown mostly as an upland. nonirripated crop, it has to withstand
drought as well s water-logging to it to the previnimg rnfall patterns o different regions.
The development of cartv-maturing and photopertod-insensiuve cultivars which are resistant
to pests and diseases 1y desirable, Cultivars responsive to mmimuny tHage and Limited use or
fertilizers should also be identitied,

Results of Varietal Testing

Two soybean varietal tests were conducted 1in [983-840 One was for i non-rice cropping
and the other, for a rice-based system. The former trial was planted in mid-Auvgust. which
coinciderd with the typical planting scason of food legume crops following sesame, sorghum,
ete. Sovbean wis planted atter rice in the fotter pattern.

Nine local sovbean culuvars were tested under upland conditions. with Williams 82, an
exotic cultivar, as the cheek. Grain vield and othier agronomic characters are presented in Table 1.
Local cultivar Shwemyarng Pule got the highestyield (1.57 t/ha) However, it was not sipnificantly
better than Williams 82, Local cultvars are taller (except Shwe-< ahi-lon-thay) than the check
and showed a tendency to lodge. Some locad cultivars had larger seed size than Williams 82,

Eighteen exotic soybean cultivers were tested under upland conditions, against two local
cultivars as checks. Grain yicld and other agronomic characters are presented in Table 2. Jupiter
produced the highest yield (2.28 17hu) which was signiticamly better than the remaining cultivars.

In collaboration with IRRI, adaptability trials at Wakema (dower Burma) and Patheingyi
(upper Burma) were conducted after the rice crop. Grain vield and other agronomic characters
arc presented in Tables 3 and 4. Genotype x environment interaction was observed. Plant height
and days to maturity were greatly affected by environnmental factors. Multi-locational tests should
be conducted to further establish adaptability.

Future Directions

The Food Legumes Division in ART mainly depends on IRRI, AVRDC, and INTSOY for
soybean cultivars that car be used in intensive nonrice and rice-based cropping patterns. This
will continue for many more vears because of limited manpower and resources in the Division.
Evaluation tests and adaptability trials will be mainly conducted for varietal improvement. The
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Table 1. Yield and agronomic characters of local soybean cultivars evaluated
under upland conditions at ARI, Yezin, Burma, 1983-84.

Yield Yield Plant No. of No. ot No. ot 100 Seed
Rank Cultivat (t/he) Heipht Branches!  Podsys Seeds/ WL (g)
(cny Plant Pleirt Pod
1 Shwemying Pale 1.57 83 6.7 69 2.2 10.1
2 Williams 82 (check) 1.39 43 1.9 24 2.0 15.4
3 Lashio-1 0.96 48 2.9 15 1.4 18.5
4 tashio-2 0.91 54 3.8 22 1.7 12.4
5 tashio-3 0.81 58 3.4 17 1.6 14.7
¢ Shansein 0.72 58 3.7 17 1.9 13.4
7 Lashio-4 0.69 47 2.8 18 1.5 18.8
8 Lashio-5 0.66 48 3.7 13 1.4 13.8
9 Shwe-wah-lon-thay 0.62 42 3.0 18 1.7 9.3
10 Ahsein-thay 0.59 53 4.4 21 1.7 9.5
Mean 0.84 53 3.6 24 1.7 13.6
CV (%) 22.41 13 20.0 19 17.0 10.2
Significant
(k o 5(1‘,(" LR . 1!1"") E * Ak * h k * * K
LSD 0.05 0.29 10 1.1 7 0.4 2.0

Table 2. Yield and apgronomic characters of exotic soybean cultivars evaluated
under upland conditions at AR, Yezin, Burma, 1983-84.

Yield Yield Plant No. of No. of No. of 100-Seed
Rank Cultivar (t/ha) Height  Branches Pods/ Sceds/ Wt (g)
{cm) Plant Plant Pod
1 Jupiter 2.28 54 4.9 a1 2.2 16.1
2 Ecuador 1.69 47 3.5 39 2.0 17.3
3 Shwemvaing Pale (check) 1.68 82 6.9 98 2.1 9.3
4 AGS 129 1 49 2.6 25 2.3 17.6
5 G 9645 40 3.4 34 2.0 15.3
6 improved Pelican l.se 69 3.9 47 2.1 14.6
7 39946 1.35 42 3.2 35 2.2 18.6
8 AGS 2 1.32 62 2.9 40 2.1 59
9 AGS 12 1.17 44 3.7 22 1.9 13.6
10 G 9646 1.09 41 4.7 49 2.1 12.6
11 G 9925 1.08 51 3.4 50 2.0 14.1
12 AGS 135 1.06 47 3.0 30 1.9 12.1
13 AGS 130 1.01 14 2.8 23 1.7 15.3
14 AGS 58 0.94 47 4.1 3 1.9 16.3
15 Williams 82 0.92 46 2.2 26 2.2 14.7
16 AGS 66 0.88 33 3.2 27 2.0 11.2
17 G 2261 0.79 40 3.5 21 1.6 12.8
18 AGS 62 0.76 36 2.0 21 2.2 13.4
19 AGS 17 0.75 39 2.5 19 1.6 12.1
20 lashio (check) 0.40 42 3.6 16 1.6 13.9
Mean 1.17 48.2 3.5 35 2.0 13.8
CV (%) 23.40 15.9 32.0 32 Q5 18.3
Significant
(* - 5(}[/)' A A = 1(,)6 K * * oA A ok E kK
LSD 0.05 0.40 11.0 1.6 16 0.3

evaiuation studies will be handled by the institutional programs, and the adaptability tests will
he conducted in collaboration with the Applied Rescarch Division (ARD) in the research stations,
Some adaptability tests and most of the superimposed trials will be conducted in farmers” fields
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by the Cropping Systems Division. Tie seeds for multilocational trials. breeders, and foundation
seed stocks will be provided by the Food Legumes Division.

Tapnle 3. Yield and agronomic characters of soybean cultivars evaluated
atter rice at Wakema, Burma, 1583-84.

Yield
Rank Cultivar
1 GC 30290-11-11
2 Clark 63
3 Shan Sein (check)
4  GC 30050-2-17
5 UPL-SY-2
6 11-4
7 G 2261
8 Guntur
9 SJbH
10 Line 1682/1343-1-10
11 Lokon
12 7207-1
13 GC 50106-4-7
CV (%)
LSD 0.05

Yield
(t/ha)

0.45
0.41
0.20
0.19
0.18
0.17
0.16
0.13
0.13
0.11
0.09
0.08
0.07
20.22
0.06

Days to
Maturity
85
83
81
85
83
85
83
81
85
85
85
85
85
2.52

NS+

Plant
Height (cm)

18
19
22
18
19
18
21
21
27
25
24
24
19
12.4
4.3

100-Seed
Wt (g)
12.4
11.2
10.0
12.3
12.2
13.6
12.0
8.9
12.0
8.2
8.1
10.6
6.4

6.8
1.2

Table 4. Yield and agronomic characters of soybean cultivins evaluated
after rice at Patheingyl. Burma, 19583-84.

Yield Yield Days 1o Plant 100-Seed
Rank Cultivay (t7/ha) Maturity  Herdht (cim) - Wt (g)
1 114 0.74 105 64 14.2
2 Line 1682/1343-1-10 0.73 105 38 8.4
3 7207-1 0.72 106 65 12.8
4 SJ5 0.72 104 58 13.3
5 Guntur 0.72 98 45 8.5
6 Lokon 0.63 108 63 9.4
7 Shan Sein (check) 0.56 97 46 9.4
8 GC 50106-4-7 0.50 105 61 9.2
9 UPL-SY-2 0.48 al 61 13.7
10 G 2261 0.48 97 43 13.3
11 Clark 63 0.25 92 58 13.8
12 GC 30050-2-17 0.24 104 57 11.6

CV (%) 0.14 10 8 4.9
LSD 0.05 0.09 NS# 7 0.9
NS = Not significant
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Group I: Improvement, Productivity, and Aaaptation
of Soybean

S. Shanmugasundaram

Leader, Legume Progran

Asian Vegetable Research cund Development Center
P.O. Box 42, Shanhua, Taiman 74199

Tarwan, China

It was retterated by the group that the adaptation and productivity of soybean in Asia needed
to be improved. Currently, IARCs (AVRDC, HTA, and INTSOY) and a number of national
programs have sovbean varictal mprovement programs. IRRI is also deriving such improved
materials for use in rice-based cropping svstems. The group agreed o the importance of
considering die specific problems stated by the national programs.

In attaining the objectives there is @ basic need 1o generate fundamental information on the
problem, the extent of vield loss due to the problens, and the best incans to attack the problem,
so that it can be minimized or chimimated. A multdisciplinary-team approach should be used
to define the problem. The soluttion iy be through genetic means or through envirosimental
manipulation or ¢ combination of both.

We need to determine whit niceds to be centradized in rescarch and what nieeds o he devolved.,
Whether it is national or international it should be tostered, developed ., and strengthened. The
proposed Asian Soybean Improvement Network (ASEN) waill primarily be a service-oriented
coordinating umt with funds to foster national and imternational ceoperation, The capabilitics
and competence of cach of the FARCS and national programs nee.d 1o be determined so that they
can be strengthenced.

Objectives of the National Program

The objectives of the national prograim are as tollows:

[. Stable. high yield: with carly matarity (70-80 diys) about | t/ha: higher maturity days
yield should be more than 1.5 t/ha.
2. Resistance
Diseases: Viruses, YMVLUSMVY | Rust, Bacterial pustule, Bacterial blight, Arthracnose,
Charcoal rot, Fusarium blight, Macrophomina blight, Pod and stem blight,
and Frog eye leaf spot.

Innects: Beandly - Pod borer. Seink bug, Gerdle beetle, Detoliators, and Whitetly.

(98]

. Good seed quality

- Wide adaptability. ~pucitic adaptabilite, photopeosd- and temperature-insensitivity
- Tolerance to moisture stress ard water-logging

. Promiscuous nodulation and biological nitrogen fixation

7. Adaptation to inter- and mixed-cropping and shade tolerance

8. Tolerance 1o acidic and alkaline soils

9. Adaptation o ninimum input, no-tillage, and responsive to inputs

10. Vegetable soybeans

1. Cold tolerance

N n b
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Information Exchange

Information exchange among the ASIN members and Conters is essential. National prograns
which have specitic objectives, breeding programs, and methods ofattacking a common problem
may be grouped and urged o join huads in sobving pressig probleins, so that proviess can
be made rapidty. Results from such programs can be benelicial 1o other countries with stinlar
probiems,

Countries which facl personnet and requre s tanee e bridizanon and obtimmg carty
generation brecdme materials nuny seck help tirongh ASIN which can miake the NCCLasary
drrangements widh mternationst o nationad programs. However, ot donor and recipient should
exereise extreme caution to wvond e tadvenent mtrodaction of potentially dimngerous diseases
and/or mseets throush distribution ol seprerating populations

biscreening for diseases. msect pests, and stress resistance toletanee, tiere s o need 1o
anderstand phenology - popalstion dymannes. nsect behay o, and viehd foes s Tnternational conters
and national progrars can develop the methodolopy sohat the atter can the up the work.
omay bewise to hrme comsalant o seneraie such mtormation within the COlnty

Based on long werm data on the plant pest rebiomhipeauselul maodel can be developed
M pest nistgement which nue be applicable o other focations. Meanw bnle. matons prograns
shoald heep the pestonder coomomic tireshiola level Basie infornition and screennge fechnigues
tor the control of imsect pstvsdiscases s eads . and sesses need 1o he des cioped aind disseminated
W natonal progens and conter 10 the responsibiin of naniond programs o deternine the
brodogs wnd other dita on pesis, The infornation has o he sencrated where it can be best
developed Ao itennnimanazement pachaee is reguined which can be mmproned upon as additional
duta are obtamed.,

Intermational provrwns shall cooperate with national provians oiarcas that require
collaboration. Whenever national provrans desie 1o tihe the feidership. the TARCS shall give
support ard colluboration o the hest of thenr atlite For eranple. AVRDC can cooperate on
sovbean rast. beanthy or other arcas of expettise with Indonesse and Thealud. Australi may
help on wetsost calture. Collaborstion anong national programs man also be established.

Production trivmng s oflered at 117 A becimmmy Funuary for o 10 weehs. Contact person
is ROKL Pandey . AVRDC toftering resular tive mnoni trainmmy and specialized courses, JIDR U
IS 4 potentid donor for specitic arcas of traanine The contact persons e PO Casro, O
Y. Yang.and o Shanmogasundarsin, G luate g ray be arrmged mrany US0 Australian,
or other wmveratios and the recarch may be Grred out i one of tie TARC 1 the lropies,
Other locations tor tmine wee Tndi, Austal, Pluhppines. Nverie Paowan wad Thailund.
Eftorts should beomade o deselop and toster i country traning throush ASIN.

Hon recommended that ASIN cvplote iow best FAO ™ 10 DO Project and ANTN can get
tagether o work aaed unlize the funds tor omimon worls

Phere s ioneed toesploi the focal caltnars, Bs sueeested that countries desiring o collect,
evaduate, and mutply e jocid permplisi can develop aprogect proposal and may submit o
IBPGR for consderation

Intormation exchanye and communication between members is an essentiil component of
the project.

Members of Group |

L. Sumarno - Indonesia SoNKe Brwin o UUSOAL

2. Vo Arulnandhy - S Lanka 9. Don Byth - Australi

3. Rudy Nuvarto Philippines 10 Francois Dauphin - Indonesta (ESCAP, CGPRT)
4.5, R Singh - Nigeria Lo do s, Siemonsma - Indonesia (Malang, Dutch
5. Randi pin Mohd Noor - Malayeia Projec)

6. N. S Talekar - Taiwan 12,8, Shinmugasundaram (Chairman) - Taiwan

7. Akhtar Beg - Pakistan (AVRDC)
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Group ll: Soybean Testing

H. E. Kauffman

Director

International Soybean Program (INTSOY)
University of Hlinois

113 Mumtord Hall. 1301 Wear Gregory Drive
Urbana, Hhnois 61801, 1S AL

The group tocused its deliberations on ways cooperative soybean-testing activities in the
region can strengthen national sovbean research programs and raise the productivity of soybeans
on farmers’ fields,

The following activities were recommended:

I Sovbean testing for the region

. Screening nurseries (for hot spots)

a. Discase - rust screening nursery (AVRDC)

b. Insect - pod borer screening nursery (AVRDC. MARIF)
2. Regional yicld trials (ASIN trials)

a. Tropical fowkiand - IRRIZITTA
b. Tropical upland - IITA/IRR]

¢. Subtropical lowliand - AVRDC
d. Subtropical upland - AVRDC

I1. Collaborative rescarch

1. Reference vield trial (Philippines/Indonesia/ Taiwan)

The purpose of the trial is to determine the yield potential of soybeans and to
help identity constraints limiting yickd,

[ 8]

. Virus diseases (INTSOY /Australin/ AVRDC/ Netherlands /Japan)
The purposce of the rescarch is to identify the virus complexes severely affecting
soybeans in tropical testing and develop guidelines for practical control measures.
3. Integrated pest management (1IPM) (INTSOY)
The purpose is to review and apply 1PM practices in production situations.
4. Utilization (INTSOY/CGPRT)
The purpose is to promote processing and utilization of soybean products in home
and village situations.
5. Socio-cconomics (CGPRT/AVRDC)

The purpose is to conduct a benchmark study on soybean production, processing,
and utilization in the region.
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Members of Group II

I. Nark Potuan - Thailand 9. Libertito Feliciano - Philippines
2. R. K. Pandey - Philippines 10. Isidro Domingo - Philippines
3. Ruben Villureal - Philippines I'1. Ramon Bonifacio - Philippines
4. R. M. Abiley - Philippines 1200 AL Jackohs - ULS A,

5. Rajman P. Chaudhary - Nepal 13. Shiro Okabe - Indonesia

0. Virgilio Carangal - Philippines 4. P. A, Batugal- Philippines

7. Omar Hidayat - Indonesia 15, Rasiden Azwar - Indonesia

3. Jerry Mclntosh - Indonesia
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Proposal
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Asian Soybean improvement Network

S. Shanmugasundaram

Leader. Legume Program

Astan Vegetable Research and Development Center
PO, Box 420 Shonhua, Tainan 74190

Taiwin

Introduction

Soybean is the most important protein and oil crop in Asia. Yet during the past decade,
soybean production in Astiahas been stagnant. whereas the demiand for soy products has increased
dramaticatly (Table ©. The average vield of soyvbean in the Asizn countries in 1983 was 1.1
thaas against 1o i/ha for the world. Therelere. there i considerable room for improving
the average vield o Asi

Table 1. Changes i soybean production and trade in Asia between 1962 and 1982.@

Proauction 1961-65 1972 1982
Arca (1000 ha) 14,877 15,888 10,778
Production (1060 t) 11,825 12,790 11,246
Yield/ha (kg) 795 805 1,043
Trade 1962 1972 1982
1. Soybeans net imports (1) 1,674,300 3,827,200 7,384,700
2. Soybean oil net imports (1) 45,600 114,000 1,406,400

Changes in the last 20 years

Area: Overall reduction of 289
Production remamed at the same level in 1982 as in 1961-65; yield increased by 31%.
Net imports of beans and ol increased 3.9 and 30 times, respectively.

“Source FAO manthde balletn of wtatisnes, Vol 13 Apnl Tand Vol 24 Apnl 1970 and Vol 7. January 1984

Unul recently almost all the Asian countries have concentrated their research efforts on
cereal crops. Asaresult, priority for rescarch personnel and research funds was directed owards
cereal crop improsement. The denand for g legumes (pulsess and oilseed crops in developing
countries has increased more vaprdly than population erowth, However, in most countries the
production of legumes wnd oilseeds has cither been static or has declined due o gack of improved
cultivars and nonadoption of appropriate production technology. Unfortunately. the “Green
Revolution™ i cereal production has adversely affected grain legume and oilseed production
in some countrier . since the high-yielding cereal crops have repluced less competitive traditional
fegume and oilseed crop hectarage. Prices o1 edible oil and legumes have unduly increased in
many countries, putting an especially heavy burden on nuddle- and low-income familics.

Role of Soybean in Asia

The need tor increasing food supply and improving food quality, especially in developing
countries in Asia, nas focused attention on soybean as a major world crop which has an important
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role to play in meeting the expandiag demands tor protein, edible oil, and calories. Soybean
can be used in many forms: tresh, frozen or canned green soybean, dry beans. soybean sprouts,
soybean milk, soybean mash or pulp, soybean curd. and soybean sauce. Soybean is also a valuable
source of oil. flour. and grits. Soy protein coneentrite, protein isolate, and textured protein
have found their way into the multifarious commercial food industry. Duoe o its good-quality
protein, soybean is used as a substitute for meat and, combined with meat, i an extender. Soybean
15 also used as livestock and poultry feed.

In spite of all the above desirable characteristios. rescarch and development efforts on soybean
1 Asia have been inadequate. Lack o sufticiently trained personnel in different disciplines and
inadequate financial resources to make i concerted rescarch effort are but a few of the problems.
Theretore, the notional and mnternationad sovbean research and developient programs in Asia
need to be strengthened.

Strategies for Soybean Improvement in Asia

To improve soybean production in developing Asian countries, it is necessary (o consolidate
national and internationad rescarch efforts. Teis alvo essential o understand the Tocation-specific
problems limiting soybean production in various countries. To accomplish the above goal @
cooperative etfort for planning, executng, and monitoring sovbean improvement needs to he
developed. Such an eftort s expected to complement the already ongoing research eftorts, sharpen
the focus of specitic countries. and pool the international and national resources (0 mount an
cffecti. e research thrust. At the Sovhean Varictd Improvement Workshop organized by INTSOY .
IRRE.AVRDC, and the Government of Indonesia in Jakarta, Indenesia on July 220 1984 the
participants from various nationad programs discussed the Asian Soybean Improvement Network
{ASLN) and agreed on the ASIN proposal which is expected o bring available expertise from
nat.onal and internationad programs into focus and improve rescarch coordination,

Rationale for the Asian Soybean Improvement Network

The international activities of the University of Hinois initiated soyvbean rescarch for
production, processing. and utilization in India in 1960, After establishing the International
Soybean Program (INTSOY) in 1973 the adaptability of VLS. cultivars was evaluated around
the world through the Internztional Soybean Varicty Experiment (ISVEX) trials. The resvits
of the trials demonstrated the high vield potential of & number of U.S. cultivars, INTSOY has
recenty diversitied s internationat testing by including cultivars trony soybean breeders around
the world, They have also grouped the cultivars as tropical, subtropical. and temperate.
Furthermore, different levels of westing were initiated in the ISVEX.

‘The Asian Vepetable Research and Development Center (AVRDC) included sovbean as
a mandate crop for research and development in the topics. By niaking use of the useful
germplasm available from the temperate regions, AVRDC has improved the tropical cultivars
by incorporaung desirable characteristios such as photoperiod-insensitivity, resistance to discases
and insects, and adaptability © different siteations posed by various types of cropping systems.
AVRDC provides advanced selections and caltivars from breeders in ditferent regions through
the AVRDC Sovbean Evaluation Trials (ASET). Recently the AVRDC Vegetable Soybean
Evaluation Trial (AVSET)Y has also been initiated. AVRDC also provides national programs
with valuable germplasm hiving specitic characteristics and scgregating populutions for selection
under their conditions. Rescarch and production training programs at AVRDC are geared to
meet the local conditions in Asia. An international working group on soybean rust has also been
established which publishes an annual newsletter.

The International Institute for Tropical Agriculture (IITA) initiated research on soybean
for the tropics in Africa with major emphasis on seed longevity and promiscuous nodulation,
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With the addition of an agronomistbreeder at IRRI A § planning o collaborate with AVRDC,
IRRL and national programs o test the improved sovbeans rom WTA in tapical Asia,

IRRE' S Asin Rice Farming Syatenns Network CARFSN) was imvolved m the testing of
inproved seybeans a lowland vee area cither as o pre or as o post Tice crop.

Other anternational orgamzations such as the United Nation”™ Food and Agriculiural
Organization (FAO) . the United Naton's Development Program (0 NDE) the United Nation”'s
Eeenomic and Social Council for Asicand Pacitic's Course Gram. Palses. Root and Rubber
Crop Center (ESCAP CGPR D). Buropein Cooperative Sovbean Network International Atomic
Eoergy Aveney vlabagy and ihe Austradiom Comter fonr bnterintionsl Aencultural Rescarch
CACTARY Cmd athers b Beenoacts oy supparting the natvnal prosrans for sovhean rescarch
and development.

The participants frons nattonal provram o BaneLadesh, Bamner Tndonesia, D, Moy sia,
Nepal, Pakistao. Plabippses So anba s and Thatlond bave sovbean programs to solve or
nimize speciie probicins o that sosbean prodincton can he improned Although soybean was
oniy recently mtrodoced e crab of thenn prodicton aud vtilzaton are naking raped progress,
Recopnizing the imporGuice of sovhean as cerop anad conmnodity particinants fronn afl of these
countries expressed the need womercase productiviny aad promote atthization. To wssist in theig
rescarch etforts e mternational rescarch and futding apencies provade vanous levels of support.
I some cases stuch wevantance overlap cach other,

The nationad programs recopnize some of the problem areas, however, the prioritics have
not been well established. Researeh is oncoing i sone of the rational provrans, but better
defined objectives can make them more efficient. The participant mdicate tat the international
programs should assist then by organizing ASIN and undertabing the coordination and articelation
of rescarch and development directions. The participant, also stizeested that ASEN should include
monitoring tours, worlshops, triimng . wnd iformation ser e COMIPONCnHIs.

Organizational Set-up and Objcctives of ASIN

The objectives of the ASIN wre 1o

L. Provide w mechanism tor cooperative research and planning by Asian national programs

and international programs operating in Asia:

Organize working-group meetings to promote the exchange of information and plan

cooperative rescarch and monitoring wours to study probleins and progress,

3. Assistin developing and identifving improved cultivins for the soy bean-growing areas
of the tropies:

4. Assistin developing appropriate mamagement technology for specific Tocations:

5. Assist national programs e the transter of suitable methodologies and appropriate
technologies from iternational conters and amony national programs: and

6. Promote long-term upgrading of natiosal soybean programs.

1

The ASIN Working Group is composed of program leaders from cach collaborating country
and representatives from IRRE AVRDCITAL INTSOY, CGPRT Center, ACIAR, and Japan
(Tuble 2). Soybean scientists from other parts of the world miy be invited during the working-
group meeting. The Chairmanship of the Working Group will be rotated among the IRRI,
AVRDC, ACIAR. or Japanese representatives. An advisory conimitice will be formed consisting
of the regional and country coor inators of the UNDP/EAO-funded project, TCDC, for rescarch
and development of food Tegumes and coarse prains in the tropics in Asia; and selected
representatives from odher countries will provide overall guidelines and formulate policies.

The Seeretariat off ASIN will be co-located at AVRDC and IRRI. The seeretariat of ASIN
will have two joint coordinators (and support staff), one from AVRDC and the other from the
IRRIVIITA legume project. The coordinators will formulate and coordinate the activities with
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Table 2. Potential composition of the Asian Soybean Improvement
Network Waorking Group.

Astan Vegetable Rescarch and Development Center (AVRDCY! (Joint Sceretariat)
Australian Center for international Agricultural Rescarcin®
Austraha

Bangladesh

Bhutan

Burma

China

CGPRT Center”

fndia

Indonesia’

Interndtional Insutute tor Tropical Agricullure/IRRI®
International Scybean Program”

Internationagl Rice Research Insttute” (Joint Secretariat)
Japan

Korea

Laos

Modaysia!

Nepal!

NIfTALY

Palstan”
Philippines '
Srr Lanka
Thatland!
Vietnam

“Countries or institutions that participated in the Sovbean Varietal Improvement
Workshop 1 dakart, Indonesiccon July 2122, 1950,

the national progranes. The jont coordimators, in consuitation with the chatrmian and the advisory
commitiee. will orgamze monmtormy tonrs, workshops, and training . The secretriat at AVRDC
requires i budget for the sakany of an agronomist plnt breeder and travel expences for the joint
coordimator. Funds will wso be required tor mononng tours, workshops, training, and special
collaborative rescarch projects. The working group will formulate policies and strategies for

soybean improvement and provide euidance o collaborators on various aspects of soybean
improvement and production,

Collaborative Rescarch Activities

Stnee sovhesn Howering and pod-setting are sensitive to photoperiod and temperature,
aduptation of cultivars may be dependent on Ftitade and adtitude. However, with the use of
photoperiod- and temperature-insensitive eevmplasm and by following disruptive scasonal
selection. both specitic season adapred cultivars and those with fairly wide adaptability may
be selected.

AVRDC intends o continue incorporation of desoable characters into topical cultivars,
te-develop caltivars with wide adaptabibine for the ropics with a rnge ol maturity: duration.
and 1o improve levels of pest and discase resistance andyor wolerance. Selections will also be
made for adaptation 1o various cropping systems. including rice. IEA s expected to miake furthet
progress i incorporating good seed quality and promiscaous nodulation in tropical soybean.

INTSOY will make avatlable accollection of newly released coltivius and promising breeding
lines from national soybean breeders around the world, as well as material from the INTSOY
and Latin American breeding programs. The national programs in India, Indonesia, Pakistan,
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Group. The matertals for all ASIN wials will be distributed by the joint coordinators.
The trial data will be returned 1o the joint coordinators whose responsibility is to
process itand preparce e report for review at the annual workshop at which a decision
on selection of entrics for tuture trials can be mad

2o Collaborative rescarch actiyitios

- Reterence vieldrial and viela constramt analvsis To understand constraints (o high
vield and o realize ihe full potential for sovuean after rice. several institutions will
conduct masinuny vield triads and share e infornmation and results.

b Wetsotl calture of sovhean. The Australian wet-soil calture widl be ested in several
countrivs with ACTAR coordinating the activities.

coantegrated discase and pest management. Activities will include identification and
classification: of sevbean v CACIAP L INTSOY, and AVRDC will provide
feadershipy sovbean pod borer serecning rursery (AVRDC will provide leadershipy.
mtegrated pest nimagement workshop wnd ronitorme wur (IRREINTSOY . AVRDC,
and TFEA wall organize activitien: sovbean rust research wnd rosd SCTCCRING DUTsery
(AVRDC will provide deadershipys mregrated  discase management dndonesia,
Thailund. India, AVRDC "VTSOY  ACTARY

Jovatuge devel and small commerciad sovhean processine and utilization. INTSOY
coliwboration with CGPRT and AVRDC winl provide leadership,

4 Insocio-cconomie studies und ceononie analy s CGPRT Centre will lead in cooperatin
with AVREC and INTSOY .

3. Seed gualing and seed production rescirch INTSOY AL AVRDC, and the Mississippi
Staie Unvessity team in Banghok will joietly collaborate in organizing the activities
according o national program necds.

As the soybean network hecomes effective and more problems are identified. new
collaborative programs will he mitiated.

Varictal Monitoring Tour/Workshop

The ASIN Working Group will coordinate activities with IRREARFSN and organize annual
workshops on sovbean improvement. Past activities will be evaluated and future rescarch and
trisths planned wt the annual workshops.

Communication

Members S8 ASIN will present ther results at workshops wnd through a number of existing
communication chineels such as IRRI's Rice Research Newsletter, AVRDC's Tropical VC"lehlL
Information Service Newsletier, Soybean Rust Newsletter, TTA's Grain Legume Bullulln
ACTARS Grain Legume Newstetter, The processed data front the ASIN trial. as well as \\mkshnp
procecdings. will be published annually,

In-addition. the natonal program scientists will coordinate closely with the international
progiwiiin. e that methodologies and concepts can be translerred 1o the national programs.

Training

To improve and strengthen the national program’s capabilities, research personnel will be
trained at AVRDC. HTA, INTSOY. and IRRI on various aspects of soybean improvement
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rescarch. The governments are urged to ke advantage of these programs by truining o number
of subject matter speciadists toassistin the efficient implemencaton of the program. The following
short-term g programs are aviilable: 1y AVRDC - five month sovbean production ar
rescarch internship ctor specific subject matter specialistsic 20 HTA - three month sovbean
production traming. 3 EYTSOY - abrece-month ~ovbean production tionrag. - IRRE S upland
crop (sovbean) varietad testimg wammy . and PBOIRRE varctal iprosement tadmmng . Apar
from the s traiming tor advanced deprees should be avioduble acall of thewe contres,



List of Participants

Participants at the Soybean Varietal Improvement Workshop held in Jakarta, Indonesia on
July 21-22, 1984,

Name/Institution

2]

Bl

20.
27.
2R,
29,

. RO M. Abiley

V. Arulnandhy

. Rasiden Azwar

- PLAL Bawgad (PCARRID)
. Akhtar Beg

. P.SC Bhatnagar (1CAR)

Ruamon Bonitucio

. Don Bath (ACIAR)
- Virgilio Carangal (IRRI)

Rajman P Chaudhary

. Francois Dauphin (CGPRT Centre)
- Asidro Domingo

. Mike Erwin (INTSOY)
. Libertito Feliciano

- Omar Hidavat (SURITE
16,
7.
[
19,
20
. Shiro Okube (CGPRT Centre)
- ROKL Pandey ATTAYIRRID
23,

24

JoAL Tackobs (INTSOY)

H. K. Kaatfiman (INTSOY)
Terry Melntosh (RMI)

Rudyv Navarro (UPLB)

Ramli bin Mohd Noor (MARDI)

Nark Potan

S. Shanmugasundaram (AVRDC)
J.S. Siemonsma (Dutch Team)
S. R. Singh (II'TA)

Stmarno (BORIE)

N. S, Talekar (AVRDC)

Ruben Villarcal (UPLLB)

Country

Philippines
Sri Lanka
Indonesia
Philippines
Pakistan
India
Philippines
Australia
Philippines
Nepal
Indonesia
Philippines
U.S.A.
Phitippines
Indonesia
U.S.A.
U.S.A.
Indonesia
Philippines
Malaysia
Indonesia
Philippines
Thinland
Tatwan, China
Indonesia
Nigeria
Indonesia
Taiwan, China
Philippincs



