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Asian Grain Legumes Network Coordinators' Meeting

Objectives

AGLN coordinators met to review the progress of the Asi&main Legumes Network

(AGLN) since the meeting of Coordinators at ICRISAT in Dek988 and to provide

guidance and direction for the AGLN's future activitieShe meeting did this by:

e reviewing activities associated with the network

e examining usefulness and ways to improve subnetworks amdking groups for solving
regional problems

e suggesting improvements: in exchange of genetic maaériinformation, and technology;
in training; in support of research; and in linkages withhet regional research and
donor groups

e« drawing up plans to provide the greatest impact possibyeAbGL N on legumes produc-
tion in Asia

e discussing disbursement of AGLN funds
Representatives from donor, regional research groupsd amther countries attended as

observers and provided information where necessary-
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OPENING SESSION

Welcome and Meeting Overview

D. McDonald

Legumes Program, ICRISAT

On behalf of ICRISAT's Management and the Legumes Programelcome you to this
second meeting of Asian Grain Legumes Network (AGLN) Coordiors. It is also our
second attempt at getting you here, and we are very pleasedeed that it has been
successful. We are all very grateful to delegates for argeng to attend this meeting, and
we apologize for the inconvenience caused by the last mtiencancellation of the original
meeting in Nov.

The last Coordinators' Meeting was held in Dec 1988, and sinhlcat time Vietnam has
joined the network. ICRISAT has recently signed memorandafeunderstanding (MO U)
with several other countries who have interest in cooptéeve research in the. region,
including Iran and the USSR.

The AGLN is a group of scientists in Asia interested in codbrative research on chick-
pea, pigeonpea, and groundnut, and on cropping technologyoaated with these crops.
ICRISAT provides the Coordination Unit for the network wée main task is to facilitate
direct interaction among AGL N scientists. ICRISAT also helin scientific and material
backstopping, including human resource development. EEa&GL N country has a formal
bilateral connection with ICRISAT so that a work plan can bailored to meet its needs.
Meetings such as this one provide for high level inter@aatiamong network countries. Since
the last meeting, working groups to address specific promsehave become a more impor-
tant feature of the AGLN. The overall purpose of this miet is to review the activities of
the past two years, and to provide guidance for the futuieedtion of the network.

During this openingsessionDr Swindalewill review ICRISAT's strategy in relation to
Asia, and the AGL N Coordinator will give a report on theost important activities of the
network since the last meeting indicating how the recommenons of that meeting have
been implemented.

In subsequentsessionsICRISAT scientists will describe recentresearchin their fields
of interest as related to Asia, th€ountry-AGLN Coordinatorswill give theirideason the
past, present, and future role of AGLN in their respeacicountries, and the representa-
tives of regional development organizations will tell ubcat the opportunities they see for
collaboration with the AGLN.

We have provided opportunities for you to discuss ways toprmve A G LN activities
and develop recommendations and plans for future actiestiin the network.



| want to thank the Asian Development Bank (ADB) for providinthe funding for this
meeting and for supporting activities of the network. @&hUnited Nations Development
Programme (UNDP) has also provided funding for the Asi Grain Legumes On-farm
Research (AGLOR) program associated with the network. Theod and Agriculture
Organization (FAQ), Australian Centre for Internationd@lgricultural Research (ACIAR),
InternationalDevelopmentResearch Centre (IDRC), andhmatherregionaldevelopment
institutions have provided important supportto the progra

Thank you all forcoming. | am looking forward to an excmtg and productive meeting.

ICRISAT's Strategy and the AGLN

L.D. Swindale

Director General, ICRISAT

Dr. Swindale welcomed the AGLN Country-Coordinators {t€ RISAT and apologized for
the disruption caused by the problems in HyderabaHe suggested that it is time for the
A GLNC Coordinatorstoconsider possible changes in the neitkvs role. He urged them to
help Asian countries be more aware of ICRISAT material daéle through the AGLN and
the use they can make of the results to help them to achieverom@ments for their
farmers. As a measure of its success he asked the coordisatercompare the progress
that had been made in passing on information before and dfterA G L N was established
and the amount of plant material of AGLN crops that has beeheased to farmers. He
pointed out that the activities ofthe AGL N have been madegble through ICRISAT's
core budget provided by Consultative Group on Internatibmaricultural Research
(CGIAR) donors and through special project budgets fromndos such as ADB and
UNDP.

A GLN has undertaken several new activities since the las¢érdanator's meeting in-
cluding in-country training programs involving nationagrograms, ICRISAT, and other
regional staff, and cooperative research subnetworks ormrkimg groups to solve high
priority regional problems. As well as involving the Natial Agricultural Research Sys-
tems (NARSs) represented here the working groups have ilwed other regional insti-
tutes, scientists and laboratories from developed couasrilndia has had a special role in

providing consultants for network activities.

1. Editor's note. Disturbances in Hyderabad during the meeting prevented regular movements of ICRISAT staff
transport, so the program itself was adjusted to staff movements. Dr Swindale's talk was rescheduled to
coincide with his delayed arrival at the Center, and as a consequence, the first part of his talk was not recorded.
This part of his talk has been partially reconstructed from notes made by participants, and the remaining part
has been transcribed.



The NARSs in Asia, represented here by many of the countopradinators, are well
organized and financed when compared to many NARSs in theldo For example, the
NARS ofone African country still receives 90% ofits fundsofm outside the country and
is almost fully dependent on expatriate scientists for iiesearch.

In Asia it was possible when establishing the AGLN to worktw the administrative
and scientific leadership of the national systems and @lep memorandae of understand-
ing which ensured their commitment to the programs that dve together. That commit-
ment is related to the fact that the administrators areglaly responsible for assigning the
funds that you people use and, if they are not interestedvimat you are doing, you do not
get the funds. So they must know what AGL N is about; theysmagree to its purposes, to
its projects. We must have this clearly expressed in wrigisio that all ofus know where we
stand. Thus, subsequent to signing these MO U, we have tewped work plans with most
countries lasting forone, two, three years or more. Thoserkwplans are intended to detail
the way in which we work with you and your colleagues; whatwexpect ofus and what
we expect of you. Dr Faris and his colleagues have gonetlmt of trouble to ensure that
we have these two levels of agreements with virtually evexrguntry represented here
today - a M O U and an annual work plan. | am pleased to say thatew the guidance and
example of AGLN in the last couple of years we have wodke®ut similar work plans with
India.

It is important that we work out with each of you a propmeasure of cooperation
keeping in mind that viewed from the perspective of somé the national programs
represented in this room, ICRISAT is very small. We are moltarge organization, partic-
ularly when we think about trying to serve the needs of thidlions of farmers who live in
Asia, and whom you as leaders of your national programs htawseerve. The simple fact is
that ICRISAT does not have enough resources to serve all of o the extent desirable.
We have therefore tried to work out a balanced program. Dani& is an optimist; so he
always hopes that we can do more than we really can. He isagbvanxious to serve but he
recognizes that when we place this set of our work plamsove you, they must add up to
something that is within our capacities. | think that hedahis colleagues have done a good
job in ensuring that they are at least possible if not indn&®tely attainable. Another
important thing about them is that they allow us all to hAecountable. We are dealing in
Asia with national research systems that are doing goodrkdy themselves. We are
working in the spirit ofequality and mutual respect anrdthat spirit, we have the right to
hold each other accountable for what we agree to do togetiérat is the proper relation-
ship amongst confident and equal partners.

| have also been pleased that AGLN has stimulated new ac¢iéwsi in adaptive research
such as the AGLOR program involving Sri Lanka, Nepal, Ine¢éena, and Vietnam along
with ICRISAT, supported and assisted by FAO and UNDR We kel that it is an
important program and hope that you will have an opporitty during this meeting to
discuss it in some detail. | do not want to divert the magwmrpose of your meeting to the
discussion of the AGLOR program but | hope that it che discussed.

We have been able to assist India in recent years with aid@epresearch to increase the
production and productivity in all its legume crops. Drhé&noi wearing a different hat and
traveling a different road was very much part of that prag, and its leader. We know that



was useful for this country. We know that those types ofiatties which provide a big
push towards adaptive research and extension are necgsfraam time to time in order to
provide the stimulus to this very large unyielding body ktead agriculture. We hope that a
similar impetus can be given to help other countries in Asilahe on-farm trials seem to be
working in Sri Lanka at the present time. These triakd you see on the ground whether or
not the new technologies are really working and whetheeyhare really going to move
things; if not, we need to decide what to do next.

ICRISAT recently undertook to study a new strategic planr ihe next 10 years. The
plan calls for the continuation of the AGLN and basicallpf its present methods of
working. It calls on us to participate more in nationalsearch planning meetings dealing
with all mandate crops. We invite you to tell us whetheruy,oin each of your individual
countries, would like us to do so. It suggests that we sldoincrease the use of Information
Services to provide more scientific literature under Bie Arid Tropical Crops Information
Service (SATCRIS). | hope that you have found SATCRIS fudeand that you will learn
more about what it has to offer. The plan suggests that weedep activities with sorghum,
a cereal used in the rest of Asia mostly for foodgrainsdafodder, and that we develop
activities for that crop in Asia similar to those we haveveédoped for legumes in AGLN.
Eventually, if this works out, we may consider the posdiby of merging the cereal and
legumes network programs into one. We hope in the nextadle to increase our research
efforts for the benefit of farmers in Asia.

We realize more than most of our donors, particularly mothean our European donors,
how fast Asia is growing both in terms of population and iaerins of economics. We

understand how much Asiaill move over the nextdecade away from goals of self-
sufficiency towards goals of self-reliance. That is topdrit the natural comparative advan-
tages that you have in each of your countries and particépat more international, and

regional agricultural trade. We are hopeful that well get the funds needed to increase
our activities in Asia in the next few years. ICRISAT is carhly not willing to divert
resourcesdesignated for research iAfrica to increase such activities for Asia; thatill
not be appropriate.

In September this year we finalized a very intensive iapdh external review of ICRI-
SATs research and management. Overall, the report givesgw®d marks and makes
several recommendations for the future, some of whicheditly impact upon the AGLN. It
recommends very strongly that we should move towards mosteategic research. We
should not be producing too many finished varieties, excépt specific purposes and for
certain countries but rather concentrate on producingpirmved germplasm with specific
adaptations. It recommends that we |limit our crop improvem programs in legumes to
the three that are currently within our mandate. That sloeot mean the report is not in
favor ofwork being done on other legumes. Ofcourse not.hldpesthat otheragencieswill
step in and take up the work that is being currently done IGJRISAT to help national
programs of the region. It recommends that we do not incduadprogram on integrated pest
management under the umbrella of AGLN. Again, it is nptoposing that we do not
undertake such a program; it feels that AGL N has a lot on ftate already and should not

try to add such a program to its agenda.



There is no doubt in my mind or in the thinking of the Boarlat ICRISAT and its
donorswill continue to supportAGLN. | hope that there can be somshift in emphasis and
some reduction in activities; that we devote more resasr¢o coordination. In particular, |
suggest that these cooperative research networks - suwaeks, | think you call them in
the AGLN - should be coordinated by some of you, by nationabgrams. Strong national
programs should step forward in the spirit of regional asance and technical cooperation
among developing countries, and offer to act for you as rmbdaators of those cooperative
research networks. They are strong enough to do it; thereadseason why they should not.
It is a matter of whether you see yourselves entirely livimgthin your own sovereign
boundaries or whether you believe that there are bersefit reaching out to the rest of the
region. | have no doubt that the latter is true.

ICRISAT will not undertakework to coordinate research and informatiomith respect
to other legumes. We know that some of you asked for thatt B/e do hope that otherwill
come forward to help do that. | think that FAO in its regionaflfice has the organizational
support and the capacity to do this; so does Economic andi&oCommission for Asia and
the Pacific (ESCAP) in some of the regional organizatsonhat it supports. And again
perhaps one or another of you would like to offer to unitkkre this work on behalf of all
the nations in the region.

At this time | would like to take the opportunity to welcomrepresentatives of Asian
Vegetable Research and Development Center (AVRDC), B&aampea-CRSP (Collabora-
tive Research Support Program) of US wuniversities, andedgttagencies that deal with
legumes. | am pleased that they aheere at this meeting; | hope that thewill offer their
services for the legumes for which they are responsibded discuss with you now if one
single overall organization is needed to promote reséaon all legumes.

Last week we had a meeting here on what types of research IERT should involve
itself in the field of biotechnology. Dr Moss and others Wibe able to describe the
recommendations resulting from that meeting. But cleathis is an area that ICRISAT
will involve itselfin the future. If biotechnologydoesnot get additionalresourcesit may
be at the expense of the resources which we currently aptwlyoordinating activities.

Finally, because Asian countries are developing so wellkmneow that some activities on
the national agricultural research agenda are nowngetaken up by the private sector. This
is certainly true in India. And that is to the benefit of groresearch. But this means
additional resources are being applied to agricultunmalsearch and that a strong effort is
being made to connect research with extension and utiliaat We imagine that this is true
in other countries as well. ICRISAT, according to its rulemust make its results and
information freely available to all genuine users. To tisat includes the private sector. |
wonder ifthe time is yet ripe for AGL N to startthinkingbout how it might cooperate with
the private sector and research agencies in your courstrie

| think you have much to do in the next few days and | do mwnt to take any more of
your time. | hope that the problems in Hyderabad do not imeenience you very much and
that yourwork will go forward smoothly. | amsurethat your meetingwill be interesting.



AGLN Coordinator's Report

D.G.Faris

Legumes Program, ICRISAT

The duties ofthe AGL N Coordinator within thenetwork is &ct as its Executive Secretary
and carry out the directives of the network's Steeringnfmittee. As this Coordinatofs

Meeting forms the AGLN Steering Committee, | am respon®ibtlo you. Thus | come
before you with this report. The report will be in three psractions on recommendations
of the last meeting in Dec 1988, activities since the laséeting, and suggestions for the

future.
Actions on Recommendations

« The AGLN hasremained a high-priority activity for | CRISAdand has become accepted
asICRISAT' s outreach for legumes into Asia. Asyou willake, the AGLN Coordina-
tion Unit (CU) has helped to facilitate and coordinate myaactivities, even some outside
the Legumes Program at ICRISAT The network has played arportant role in stimu-
lating ICRISAT scientists to understand production coredtrts in Asian countries and
direct their research to answer these constraints. The IANG has also attracted over $1.5
milliontosupportactivities with which it is associatedourtask as coordinators will be
to advise how best to use these funds within the guidesifer disbursing grants.

« | have reevaluated the objectives of the network as reooended and have prepared a
draft detailing the purpose and objectives of AGLN fgour consideration during this
meeting (Appendix 1), Objectives already attained, likeogucing a directory of AGLN
cooperators have been removed, and new initiatives added

e This Coordinators' Meeting has resulted from the reaovendation to form a Steering
Committee. It has come now because funds became availdbkethis activity with the
new ADB/AGLN grant. We are all very appreciative of theD B for their assistance.
You will need to decide ifyou want such a meeting every yéarhich will use up all
funds allotted for meetings in the ADB grant) or whether yowwuld prefer appointing
perhaps six representatives for a steering committee teetmevery year. Another possi-
bility is to appoint an executive committee of three oouff people to meet more
frequently and have all coordinators meet every two or thnears. It should be remem-
bered that the in-country AGL N review and planning meegsnalready provide an ideal
means to interact with the AGLN CU to update your inddwial requirements.

e The recommendation to provide training opportunitiesshaesulted in 93 candidates
studying legume crops at ICRISAT during 1989 and 1990 foe thquivalent of 37 years.
Of these, 32 candidates from India spent the equivaleftl0 years and 61 candidates
from other Asian countries spent the equivalent of 27 yealnrs addition, during 1989 and

1990 there were five in-country courses in Bangladesh, asiynar, Nepal, Sri Lanka,



and the People's Republic of China. These courses invalwe total of 34 in-country
faculty members.

 Following the recommendation to implement a program tain the trainers, the Course
Principal in three in-country AGL N courses was a local setist Again, in the virus
identification course in China, a local scientist who haaceived training from ICRI-
SAT, played a major role in conducting the course.

e As recommended, information about SATCRIS and the seesicavailable from the
ICRISAT Library was sent to all AGLN Coordinators. The ponse has been good but
not overwhelming (Table 1).

Table 1. Number of legume crop users in Asia of ICRISAT'$ibrary services.

Service Asia (excluding India) India Total
On-line SATCRIS search 5 152 157
SATCRIS abstract service 25 160 185
Crop abstracts 93 170 263
Total 123 482 605

* Inresponse to the recommendation that AG L N facilitdteks with institutions working
on legume crops other than chickpea, pigeonpea, and growndthe AGLN CU collabo-
rated with ACIAR and IDRC in developing a proposal for a regal Food Legume
Asian Steering Committee (FLASC) (Appendix 2). Both ACIRAand IDRC are unable
to support FLASC at this time, sothe AGLN Coordinator peesed this proposal to the
FAO/RAS/89/040 Food Legumes and Coarse Grains (FLCG}Weaerk Regional Coor-
dination Council Meeting, RCCM 1, at Beijing in Jun 1990 fovreir support. They in
turn recommended that the Asia-Pacific Association ofrAgultural Research Institu-
tions (APAARI) sponsorFLASC.

The AGLN has also strengthened its links with other regadrand international organi-
zations working on AGLN crops.

Activities in 1989 and 1990

In conjunction with this report | have prepared a "SummanfyActivities Associated with
the Asian Grain Legumes Network 1989 and 1990." This Summbag been published in
1990 as the Asian Grain Legumes Network: AGL N CooperatBmesportNo.2. It shows that
during 1989 and 1990, ICRISAT provided strong scientifiadkstopping to the AGLN,
This backstopping has resulted in a total of 30 varieties ctfickpea, pigeonpea, and
groundnut based on ICRISAT material being released in &dh recent years.The Sum-
mary also shows that 675 trials, and over 5000 breeding linasl 20 000 germplasm lines



were distributed from ICRISAT to Asia in 1989 and 1990. ICRAS scientists provided
backstopping to AGLN national programs by making 86 tripsesging a total of the
equivalent of about 3.8 years in AGL N countries during 198®0d 1990. During these visits
they assessed disease, insect, and other problems, disdussays to overcome them, and
developed collaborative research plans.

| want to thank you as Country-AGLN Coordinators for the sigosupport you have
given to the CU; this despite the fact that several of yone aew to the job. | think it is a
good indication of the strength of the AGL N that it has comiaed to function well in all
countries, even where there is new staff. During these 2rgemechanisms have been
identified in all 11 AGLN countries for the movement ofrfds so that they can be used
directly by the AGLN group in each country. Several have yetbe tested. The ability to
readily move funds becomes important with the grants prooevd to AGLN by ADB and
UNDP/FAO.

Working groups associated with the AGLN have become monmeportant over the last 2
years. Two years ago | gave a detailed report of the wide-ging and effective activities of
the Peanut Stripe Virus Working Group following its firsterating. Their work has contin-
ued. Finding no good genetic resistance after screeningro9000 germplasm accessions,
they have shifted to developing effective cultural conkrocombining lines with partial
resistance, and identifying lines with low seed transmisrsiof the virus. The group held a
second workshop which identified basic studies needed oms thirus. They have also
expanded their interest to cover all groundnut viruses time Asia-Pacific region. 1 list
below the working groups with which the AGLN is associdteor which are being

considered.

Working groups:
« Asia-Pacific groundnut viruses (formerly the Pean8tripe Virus Working Group)
« Bacterial wilt of groundnut (with ACIAR)
e Host selection behavior of Helicoverpa armigera

Potential working groups:

e Botrytis gray mold of chickpea

e Screening for acid soil tolerance (coordinated by Peaf@RSP)

e Ascochyta blight of chickpea (coordinated by ICARDA)

r Integrated pest management in legumes

« Biotechnology in Asia

e Groundnut germplasm network (with IBPGR)

e Quality testing in legumes

« Agroclimatology in AGLN countries

This list is not complete and your help is needed to idewthfigh priority problems for
which working groups should be organized.

The AGLN has facilitated contact among AGLN scientists by ppwrting travel of
members to appropriate workshops, to other countries, dadiCRISAT. Five workshops
were held. A total of 242 NARS travelers from 16 Asian couirts made 112 trips in
association with the AGLN for a total of about 168 weeks.



The activities on human resource development (traininigdve been covered in the
"Action on Recommendations" section. This continues to & important component of
the network-

A new project associated with the AGLN since our last meeting the Sri Lanka
Pigeonpea Production Project. It is a country projecnfled by AD B starting in Aug 1989.
This project has a very good chance of being very succelsséu the following reasons:

* Sri Lanka imports each year around $40 million worth ohtEs as it is the preferred
pulse; this import is necessary as Sri Lanka cannot sgsfelly grow lentils

« Pigeonpea dhal has been identified as a substitute fotiledhal acceptable to consumers
in Sri Lanka

 The new short-duration pigeonpea varieties are well aeapto Sri Lanka's strongly
bimodal rainfall conditions, especially for the produonh of at least one ratoon crop

« Effective control methods for the insect pests on pigeeaphave been identified and
proven on-farm

« The pigeonpea crop was earlier devastated by insects Itésg in the failure of the crop;
another reason for the failure of the short-duration pigpea cultivars was lack of a
ready market
e A vigorous program to identify appropriate technology amhachinery for manufactur-
been wundertaken

e Varieties and technology are being tested and demonstati® farmers on a large scale,
and farmers appear excited at the prospect of cultivatithmgs crop

e A strong research program on pigeonpea is being establdshe Sri Lanka to backstop
this program

e The administration in the various ministries and the esdiists involved are supporting
this program fully

e ADB has providedadequatesupport and has allowedull flexibility to develop the
program as considered best by the participants

This project is an example of a program which has all themedats for it to succeed.
When we consider new projects for the network, we shoulé $kat they contain elements
that have enabled this project to succeed.

Also new in AGLN since the last meeting is an increased emgihaon ensuring that
new technology is appropriate for use by farmers, and onoarraging its acceptance and
dissemination among them. In India, the Legume On-Farm tieg and Nurseries
(LEGOFTEN) operation has been associated with the AGLN afod certain AGLN
countries (Indonesia, Nepal, Sri Lanka, and Vietnam), theian Grain Legumes On-farm
(AGLO) Research Planning Meeting was held at ICRISAT in N@989.

Following this meeting the UNDP has provided funds as partFro¥O / RAS /89 / 040 to
support AGLOR in those four countries. The planning sessifor Indonesia was held
29-30 Nov 1990 in Malang and now this week, site charactatian in Indonesia is being
done with assistance from International Rice Researchtitute (IRR1) staff. In addition,
the new ADB-AGLN Project has provided funding and is encaging this type ofactivity
in all AGLN countries. Both donors strongly feel that thempact of research in the network



can only be realized when farmers use and accept resediecldings and this acceptance
becomes widespread.
This coverage of activities associated with AGL N is notncplete but gives an indica-

tion of what has happened.
Future Direction and Plans

For the AGLN's future | have suggestions that fit thengeal guidelines of the network
along with how and by whom they could be implemented. Thesfibality of doing these
will need to be considered after they have been assigneamnties.

Collaboration. cCollaborative research between NARSs ah@®@RISAT should continue to
receive high priority. You may wish to suggest ways that tmsght be modified.

ICRISAT multidisciplinary teams have spent considerahltliene in your countries as-
sessing your constraints to production, making suggessioand developing collaborative
research projects with you, ICRISAT scientists have adpdstheir own research programs
to be better able to collaborate with you. In the futuregthumber of ICRISAT scientists
traveling together can be fewer. There should be at lecas¢ contact between each country
and ICRISAT scientists each year to review and update wot&np. Each additional visit
will need to have clearjustification.

Scientists' meets. Feedbacksuggeststhat there should be more scientists' meetings at
ICRISAT to allow scientists to choose germplasm appropgeido their needs and to have a
chance to discuss their needs with ICRISAT scientists. Yoaymwish for instance to have
certain parents included in the ICRISAT crossing program have your own material

included in the international trials and nurseries.

AGLOR. On-farm adaptive research to identify appropriaded acceptable technology
and ways of getting farmers to adopt this technologyll continue. The CUneedsfeed-
back as to whether emphasis should increase or decrease.

Working groups. As an important component of the network's researcheaplized
working groups are expected to increase. We will be lookiflg your feedback as to what

new problems need attention.

Review and planning meetings. The in-country review and planning meetings have
helped identify each country's research needs and wagsmeet these needs. We are
suggesting a full review and planning meeting in each cbrynno more than once every
second year. There should still be scientist-to-scishtiinteractions between meetings
where plans can be suitably modified. We need to assess thleiev of these meetings and
how they might be improved in terms of timing, content, numbef participants, and

inclusion ofamonitoring tour.

Human resource development (HRD). The HRD component of activities associated
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with the AGLN should be planned so that they provide scistgiwith the knowledge they
need to make the best possible contribution to the netiwsrresearch- Thus courses must be
designed to meet the specific needs of the network. Somggestions include courses on
crop protection, mechanisms of host plant resistance,eaesh station management, manufac-
ture and use of small Rhizobium fermenters, use of MS T Adiftware, and report preparation.
These and other suggestions should be considered as pfattteowork plan for each country

Workshops. Workshops and other inter-country meetingdlow interactions among
A GLNcountries. They also provide a means for sharing amdging on valuable technical
information needed to keep research up-to-date. The foding are some of the workshops
being planned at ICRISAT. Yourcomments would be welcome.

Second International Groundnut Workshop, 25-30 Nov 1991
Groundnut Modeling Workshop, 28-30 Nov 1991
Second International Pigeonpea Workshop, 1992

Special initiatives. Some possible new initiativeswhich can be considered fowork
plans are briefly described.

Small farm equipment. We receive manyrequestsfor information about small farm
equipment, particularly those that help implement newhpologies. Examples are groundnut
diggers, strippers, and shellers, and raised bed-makerswide variety of appropriate equip-
ment already exist, including equipment farmers havevelmped themselves/Many farm
equipment networks already exist and catalogs are avddallhere is need to access this
information and make it available to AGL N cooperators pgass on to farmers. Equipment
needs to be tested to compare its usefulness for use with LANGcrops. The Asian Rice
Farming Systems Network (ARFSN) has recommended that AN Ibe responsible for
upland crop equipment. For these reasons we expect to appai person at ICRISAT to
identify equipment and start a database. You may wish toamige a Small Farm Equipment
Working Group and identify some person or group to coordmats activities.

Newsletters. The AGLN has relied on the International Chickpea, Pigeonpea, and Ar-
achis Newsletters to disseminate new technical information AGLN crops and the
A GLN Cooperators' Report to list AGLN activities. In adtdon, many AGLN members
receive the Food Legume and Coarse Grain Newsletter (FLOGNhe ACIAR Food
Legumes Newsletter, and Palawija News. Inspite of thedee AGL N may need a newslet-
ter for quick dissemination of information on training, neatals available, upcoming
activities, and information about AGLN in-country researactivities and results.

New project proposals. ICRISAT has agreed toassistBangladeshlook at the needsfor
research in the Barind Tract. This might then be linked te throp Diversification Project
funded by the Canadian International Development AgencylD& ) in Bangladesh. Simi-
lar possibilities for other projects need to be consideragmnd suggested, perhaps along the
line of the Pigeonpea Production Project in Sri Lanka.
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Publicity and technical videos. You have already suggested that videos be made for
training scientists. ADB has agreed to support the makiomfga video concerning the Sri
Lanka Pigeonpea Project. Videos are expensive and tinoesuuming to produce, so there
needs to be a clear idea of their benefits when plannthgm.

Coordination. ICRISAT will continue to support theAGLN. Among changesbeing
considered to improve its effectiveness is the additiomadferm position (possibly 2 years)
to be filled by a scientist from one ofthe AGL N countri¢s be posted at ICRISAT to assist
in the AGLN.

There is also a proposal to exchange scientists at ICRISAMthwthose in AGLN
countries. The logistics for this proposal have yet t® Worked out, and funding identified.

Between 1 Sep 1990 and 7 Mar 1991, C.L.L. Gowda, the uemg Breeder in the AGLN
was posted to Southeast Asia to strengthen our links wité@ A GL N in that region. Ifthis
is found beneficial and funding can be found, we needctwnsider posting a full-time
A G LN scientist in Southeast Asia.

Conclusions

These ideas on future activities and direction of the A G are suggested for your consid-
eration. The course of the network continues to be flexibtlo meet the perceived and
demonstrated needs of its members. Donors are incre@lgi putting restrictions on the
activities of the AGL N so that we need to carefully plantavities within these new limits
to ensure that they benefit the network, and Asian ma&rs the most. This is where your
input as country-AGLN Coordinators is of significance.eWare also looking for guidance
and ideas from the observers taking part in this megti We wish to draw on their
considerable experience and look for ways to interact astdengthen each other's activ-
ities. Thank you all forcoming here to help guide the fuguof the AGL N .

Appendix 1

Draft AGLN Purpose and Objectives

The Asian Grain Legumes Network (AGLN) links scientistadministrators, and research
organizations committed to collaborate in solving fppdlems in Asia on the AGLN mandate
crops --- chickpea, pigeonpea, and groundnut - and themfing systems associated with these
crops. It is designed to facilitate collaborative reselarand the interchange of material and
information among scientists so as to strengthen reshan these legumes with the ultimate
aim of assisting farmers of the Asian region. Researchd an-country coordination for the
network is provided by national agricultural researchssgms in Asia. Research backstop-
ping and the AGLN Coordination Unit is provided by ICRISAT.
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The objectives of the Network are to:

e maintain and share a regional and network data base

* help identify and prioritize problems related to A G L Nayps

* nurture collaboration and interchange of material andfdrmation among AGLN
members

 foster special problem working groups

« encourage on-farm adaptive research

* promote human resource development

 strengthen links with appropriate regional and interioatal organizations and institutes

« coordinate these activities

Appendix 2

Food Legume Asian Steering Committee

A proposal suggested by IDRC and ACIAR and put forward by A® Coordination Unit
(CU) to RAS/89/040 Regional Coordination Council MeetinBeijing, China, Jun 1990.

Background

In response to continuing requests from Asian NARSs foepall coordination of activities
associated with research on food legumes in Asia, IDRC andIA® sponsored meetings
in Bangkok (18-22 Jan 1988 and 30 Apr-1 May 1988) which comferd the need for such
coordination, identified ways in which it might be done, dhdeveloped specific proposals
for its implementation. Resulting from these meetings IBRAnd ACIAR took the first step
towards a Steering Committee by asking for bids from NAR & set up a food legume data
base for Southeast Asia.While this search wasstill in progress, a strong suggestion was
made that it might be better if such a Steering Committe@as made responsible for
coordinating food legume research activities in all ofiAsrather than just Southeast Asia,
Further, it was felt by some that this Committee might better organized by the national
programs themselves or by some region-wide organization

From its inception in 1986, Asian Grain Legumes Network (A@) cooperators have
felt that the AGLN should broaden its terms of reference tover at least the more
important food legumes in Asia. The mandate of the AGLN Cb governed by that of
ICRISAT, and ICRISAT can only provide scientific backuprfgroundnut, chickpea, and
pigeonpea and the farming systems involving these cropsawever, in response to the
AGLN membership's requests, the AGLN CU presented thepmpasal for a Food Legume
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Asian Steering Committee (FLASC) to the First Regionaddrdination Committee Meet-
ing (RCCM 1) of the UNDP/RAS/89/040 Food Legume and CoarGeain Network
(FLCGN) inBeijing, 21-23 Jun 1990. That meeting felt thatttmost appropriate group to
carry forward the FLASC initiative would be APAARI which haas its members the
Research Directors of all NARS institutions in Asia. Fhetrmore, since APAARI is
funded by the NARSs themselves, it is expected to be a l-degm organization unlike
time-bound projects such as the FLCGN.

Proposal for a Food Legume Asian Steering Committee (FLAS)

Purpose

e To coordinate activities related to food legume resdnio Asia
e« To ensure research backup for improved production of adb@ legumes
* To encourage farmer adoption of new technology to improdwed legume production

Activities involving food legume research identified forpossible coordination:

« Training
e« Workshops
« Germplasm exchange
« Trials within a commodity
* Research within acommodity or within a farming system
e Surveys - agroecological
- socioeconomic
+ Data bases and information exchange
e« Development of geographical information systems (GIS).
* Modeling
e Postharvest research (including utilization and marikeg)

Organization (Figure 1)

+ Steering Committee composed of:
- Coordinators of crops subnetworks
- Steering Committee Coordinator
- Representative from APAARI
- Representatives from other regional groups such as R@Pand FLCGN
e Steering Committee Coordination Unit
e Crops subnetworks - four possible, that involve:
- Cool-season legumes; such as chickpea, lentil, lathyrus
- Warm-season legumes; such as mungbean, black gram, pipea and cowpea
- Soybean
- Groundnut
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Figure 1. Organizational diagram of the proposed Food Legum Steering Committee
(FLASC).

1. Forfull designations see the acronytiss at the end ofheseproceedings

 Lead centers for each crop to be responsible for:

- collection, evaluation, maintenance, and distribution of germplasm

- research backup

- within crop collaborative research
Note: Some lead centers already exist and could be invited to participate. For example,
ICRISAT and the International Center for Agricultural Research in Dry Areas (ICA-
RDA) for chickpea, AVRDC and the International Institute of Tropical Agriculture
(I'TA) for soybean, IITA for cowpea, ICARDA for lentils, AVRDC for mung bean,
CIAT forcommon beans, and ICRISAT for pigeonpea, and groundnut There is still a
need to identify and financially support strong national programs to be the regional
lead centers for other crops. There is also a need to work out procedures for free

movement of material to and from each country in the region.
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. Subnetwork Steering Committee made up of lead centergjon NARSs growing the
crops, and representative(s) of NARSs where crops areanoror significance.
* Funding for the following for each subnetwork:
- Coordination unit
- Lead eenters'research
- Clearing bottlenecks in cooperators' collaborative ra&mseh

Funding

e For an organizational workshop on FLASC

e For staffing and operation of the FLASC Coordination Unit
« For coordination activities of FLASC

e For operation of subnetworks as indicated above

Organizational Workshop-issues to be considered

« Agree on purpose and expected outputs of FLASC

e Suggest ways to make the FLASC reduce overall commitment:NARSSs to activities
of the several existing networks and so rationalize acties

« Determine interest and level of commitment of NARSs andRCs to FLASC

e ldentify lead center for each crop to provide improved rglasm and research
backstopping

« Develop an organizational structure for FLASC

« ldentify financial support needed

Action
We would like to recommend that APAARI consider this propbsand carry it forward to

meet an identified need for a group to coordinate all foodQyuene research activities in

Asia.
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NATIONAL REPORTS

Bangladesh

M.A. Khaleque and M.M. Rahman

Bangladesh Agricultural Research Institute, Joydebpur Gazipur

Introduction

Pulses and oilseeds are both important groups of crops groiw Bangladesh. Statistics
from the Bangladesh Bureau of Statistics (1989) showttlchickpea ranks third among
pulses being grown in the country and is cropped in abou? 0@0 ha with productivity of
0.725 t ha'. Pigeonpea grown on 5500 ha with productivity of 0.7 t haontributes less
than 1% ofthe total pulse area, and their production. Gmndout is the third most important
oilseed crop, being grown on 38 500 ha with productivity of t.ha'.

Bangladesh Agricultural Research Institute (BARI) isethmajor institution in Ban-
gladesh working to improve cultivation of these cropgs imain objective forlegumes is to
develop high-yielding varieties with resistance to theajor diseases affecting them.

A link was established between BARI| and ICRISAT during the80s primarily for the
improvement of chickpea. This link strengthened with th@rfmation of AGLN in 1986.
Major problems and prospects of chickpea in Bangladeshehheen identified. BARI is
undertaking a research program to overcome some ose¢hgroblems. Help from ICRISAT
is in the form of providing genetic material and sciertifsupport through trials, nurseries,
information, and scientific visits. AGL N support for gundnut is still at the initial stage;
more support is needed to stimulate rapid promotion of thep. Although pigeonpea is a
minor pulse, limited support from the AGLN can help to ddep high-yielding varieties
suitable for existing and new cropping patterns.

In the following pages we review the past collaboratioatveen BARI| and ICRISAT
and suggest some useful measures to strengthen the litoksncrease the effectiveness of
research within AGLN.

Germplasm Development
BARI has regularly received chickpea nurseries and tridtem ICRISAT. For groundnut,

71 lines from three botanical groups were introduced fro@RISAT during 1988/89 and
are at different stages of testing. Local groundnut germ$rh has yet to be collected. More
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lines and nurseries should be sent to Bangladesh to helgngithen its varietal develop-
ment of groundnut. Similarly, both short- and medium-duir@t pigeonpea nurseries with
resistanceto sterility mosaic andwilt will help increase the output of legumes in

Bangladesh.

Training

A GLN organized an in-country training course in Bangladiesn legumes in Sep 1989 for
34 local legume scientists. Resource persons were from BIAand ICARDA for lentil;
AVRDC formung bean; AP AU Station in Guntur, India fotdck gram, and ICRISAT for
AGLN crops. They delivered lectures on breeding, crop protion, disease and insect
management, crop physiology, and nutritional quality ofluemes. The participants greatly
benefited from this course.

Bangladesh has been able to benefit little from the traipimpportunities at ICRISAT
because of certain national regulations. To overcome thiobdem, short training courses
of less than 8 weeks in specific areas such as disease aigignand screening, crossing
techniques, germplasm handling and storage, and operataomd maintenance of special
equipment should be arranged. Research fellowships andtgoctoral fellowships for
longer duration should be offered to senior scientists.

Information Transfer

Most AGL N cooperators in Bangladesh receive ICRISAT puldicons such as newsletters,
workshop proceedings, special bulletins, and CAB ahsts. This information greatly
benefits legumes research in Bangladesh.

Under the existing program a chickpea breeder or a pathgost from ICRISAT visits
chickpea experiments in Bangladesh every year during thepgring season. It is suggested
that this be modified to include a team of four scientistsom ICRISAT consisting of
breeder, pathologist, entomologist, and agronomist witkRpertise in both chickpea and
groundnut, to travel with their counterpart Bangladés$cientists working on each crop.
This may be arranged as a mobile workshop program or a ntoniing program once in a
cropping season, preferably in the later part of Feb whenldieroblems can be identified
and assessed.

A GLN participated in the second National Workshop on Pulsies Bangladesh, Jun
1989, jointly sponsored by BARI, IDRC, and ICRISAT The proedings of the workshop
were prepared and published at ICRISAT.

A scientist from Bangladesh participated in the AGLN Coomnditors' tour in Nepal in
Mar 1989. Such a program should be considered for all AGL Nps to include scientists in
addition to coordinators.
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Support to the National Research Program

A memorandum of understanding was signed between Bang$&ddand ICRISAT in Nov

1988 and the 1990/91 Bangladesh-ICRISAT work plan is in grmess.

AGLN review and planning meetings provide an appropriaterdm to identify and
discuss problems and assess revisions needed in existingkwpans. These meetings also
provide an opportunity to share common problems and expeces with other AGLN
countries and develop joint programs to solve problems. Fostance, at one such meeting
botrytis gray mold (BGM) was identified as a major diseasde&ting chickpea in Ban-
gladesh, Nepal, and parts of India. ICRISAT was requesteddeovelop a BGM-resistant
nursery. Similarly, ICRISAT was requested to make crosedsBGM-resistant lines with
local cultivars from Bangladesh and supply the, Fnaterial to Bangladesh for further
selection under B G M disease pressure. This program hasenbstarted by ICRISAT.

The AGLN can support the Bangladesh national program he following ways:

e Supply groundnut nurseries resistant to rust (Puccindamachidis), leaf spots (tikka)
(Cercospora arachidicola, Phaeoisariopsis personatapd &StV (peanut stripe virus)
diseases from ICRISAT

« Make crosses of Bangladesh groundnut lines with diseas®istant lines at ICRISAT
Center and supply F seeds to Bangladesh

« Make crosses for seed dormancy and earliness in groundautiCRISAT Center and
supply F, seeds to Bangladesh

» Provide a groundnut digger and an oil extraction plantBangladesh

« Develop a chickpea collar rot resistance nursery

« Develop chickpea varieties responsive to such inputsimdgation and fertilizers

* Collect root rot pathogens from Bangladesh to be usedth® screening program at
ICRISAT Center as ICRISAT's root rot resistant chickpeadsnhave been found suscep-
tible in Bangladesh

e Supply sterility mosaic and wilt-resistant pigeonpeargelasm and nurseries of short-
and medium-duration from ICRISAT for testing in Banglades

e Supply automatic seed counters, laboratory equipment footein and fat analysis, and
perforated irrigation pipe for field screening against BMGin order to strengthen the
research infrastructure in Bangladesh

Coordination

As proposed in the Coordinators' Meeting in 1988, seed 0@ AN crops should be sent to
individual cooperators or institutions in Bangladeshhet than BAR 1 only ifthe request for
the material is forwarded by the Bangladesh-AGLN Coordimest. This will help the
coordinators keep track ofthe total stock of legume me@ilasm imported into the country.
A list of available nurseries and ;Fmaterials at ICRISAT (identifying crosses against
specific diseases) should be sent by the AGLN CU to the apprate Bangladesh-AGLN
Coordinator each year. Also, all the seed material regedsshould be sent in one container
(as done by ICARDA) to facilitate release.
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It is requested that the AGLN help Bangladesh procure magrermplasm and released
varieties of major pulses like lentil, lathyrus, mung lmeaand black gram from national
programs, especially from India, which is the largest duacer of legumes in the world.

India (Chickpea, Pigeonpea)

S. Lal

Directorate of Pulses Research, Kanpur

Introduction

More than a dozen different pulse crops are grown in Indi@hickpea and pigeonpea
together account for 45% of the total area under puslsend 56% of the total production.
During 1988/89 there was a 1.3% increase in the areaeunghickpea and a 7% increase in
pigeonpea. Chickpea registered an 8% increase in prodartdue to better productivity
which rose from 0.69 t ha*to 0.74 t ha'. Most of the increase in the pigeonpea crop area
was due to the spread of short-duration varieties, partagly in the irrigated belt of the
country where multiple cropping is practiced.

Chickpea is grown under marginal rainfed conditions. Rusum wilt, ascochyta blight,
stunt virus, and pod borer (Helicoverpa armigera ) are thajor pests affecting chickpea.
Pigeonpea is grown mainly as a mixed crop with cotton, sough millet, groundnut, and
other oilseed crops. The short-duration varieties are @mily grown as a sole crop.
Fusarium wilt, sterility mosaic, phytophthora blight, goborer, and podfly are the major
yield reducers affecting pigeonpea.

The research and adaptation work on these two crops in Inilsiacarried out by the
Directorate of Pulses Research (DPR), institutes that wounder the aegis of the Indian
Council of Agricultural Research (ICAR), State agriculttd universities, State Depart-
ments of Agriculture, and the All India Coordinated Pulsdsmmprovement Project
(AICPIP).

AICPIP has 33 centers spread throughout India to provideltmdisciplinary research in
the different agroecological zones of the country. ICRAT is also closely associated with
this project. Because of this collaboration the ICRISA &rveties ICCV 1, ICCV 2, and
ICCV 37 ofchickpea and ICPL 87, ICPL 151, and ICPH 8 of pigpena have been released
or identified for cultivation in India. In addition, sevalr Indian technicians and scientists
have received training at ICRISAT. AGLN can further assisitetAICPIP strengthen the
collaboration with ICRISAT and with AGLN member countge
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Germplasm

Germplasm collections of chickpea and pigeonpea are lypemmaintained at the National
Bureau of Plant Genetic Resources (NBPGR) and workingleotions at DPR, Kanpur.

This germplasm is made available to AICPIP centers. NA Rd8entists have access to the
germplasm of these pulses which is being maintained at | GRIT Breeding programs in

NARSs worldwide have benefited from this germplasm, pautliarly for disease resistance
and plant type. The AGLN can help in the interchange of gptensm among its member
countries especially material with resistance to pestalisity, alkalinity, abiotic stresses,
and suitability to rice fallows. DPR will be glad to prodé scientists to help in ICRISAT
germplasm collection trips within and outside India. Thdellaboration will be mutually

beneficial for both institutions.

There is along history of exchange of breeding materialvween |ICAR and ICRISAT
scientists but this exchange was only formalized throughM O U signed in Aug 1989.
Similar arrangements between ICAR and other AGLN couesrihave yetto be formalized.
At present AICPIP supplies segregating material to othexumtries only with ICAR
approval. AGLN may wish to consider formalizing ties with AR.

There are several virus diseases which are seedbornetipalarly in Vigna spp. Since
we are not well equipped to screen imported material agaissédborne diseases, ICRI-
SAT through the AGLN can help by screening material befoedense.

For quick movement, chickpea seeds for ICARDA trials imdia could be routed
through ICRISAT for clearance by expanding the ICRISATspentry quarantine facilities
to handle all such trials coming into India.

Training

ICRISAT has arranged training for scientists and technicsafrom the Indian national
program. Our future trainingneedswill be in theareasof biotechnological approaches,
genetic engineering, rapid and accurate screening praced, physiological and biochemi-
cal research, and studies on physiological races of pgems.

It is suggested that AICPIP scientists be sponsored by IGRT through the AGLN for
training abroad in critical areas. ICRISAT incollaboratniavith ICAR is soon organizing a
training course on hybrid pigeonpea. It is suggested thadilan crop research institutes are
in a good position to provide resource persons for traininpgrams organized by ICRI-
SAT, including those conducted outside India.

Monitoring

The monitoring of research programs, survey for diseased pest incidence, and crop
production tours are very important. Such activities havecently brought out the
following:

« The incidence of sterility mosaic and phytophthoraselases affecting pigeonpea is

increasing
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« Alternaria blight severely affects pigeonpea, makingltivation of the legume difficult
during the winter season

* Short-duration pigeonpea varieties are becoming popuilarthe irrigated tracts of north-
ern India as part of the pigeonpea-wheat cropping system

* Almost all long-duration varieties of pigeonpea areogyn in mixed cropping systems,
whereas short-duration genotypes are grown mainly as a soidop

e Helicoverpa armigera (pod borer) is a very serious pestshort-duration varieties of
pigeonpea

e Botrytis gray mold {Botrytis cinerea) disease in chickgeés increasing in intensity

e The area under chickpea in the irrigated belt of Uttar Prafde Haryana, and Punjab is
declining

e The use of fertilizer and irrigation in northwestern Inadtauses heavy vegetative growth
in chickpea and results in poor podding

* Ascochyta blight (Ascochyta rabiei) disease in chpeka is becoming more important

* Inadequate quality seed of short-duration varieties as production constraint in
pigeonpea

« Stemphylium is becoming a serious disease in chickpeartizailarly in the rice fallows
of Bihar, Uttar Pradesh, and West Bengal

Information Transfer

The meetings of chickpea and pigeonpea scientists orgatibgy ICRISAT seem to have
been discontinued, or are not being held regularly. As theseetings are very useful for
the exchange of ideas, and selection of breeding materiald agermplasm lines, this
activity should be reactivated.

Monitoring tours of research experiments and productismrveys are important. As the
Indian national program is unable to carry out these actiies due to constraints in
mobility, travel funds, and manpower, ICRISAT could fadidte.

A list of ICRISAT publications should be circulated to allI€&PIP centres and to DPR.

Working groups on important problems should be constétditand an annual progress
report of each group should be compiled and distributed. Seheeports should include the
latest references on a global basis and the advances mdaudeng the year.

AGLN's Ultimate Product

We suggest that the AGL N can assist in the following ways

* Help procure seed from other countries

* Provide training in peripheral areas at ICRISAT and aado

* Help in strategic research and provide basic material lincing segregating and elite
lines

e Confirm specific traits of breeding material and germphtaslines provided by Indian
scientists
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e Develop agroclimatic zones for each crop based on'soikather, and crop response

« Develop plant ideotype concepts for different agrochltic zones

e Help procure sophisticated equipment

« Arrange visits to other AGLN countries

e Develop disease and pest incidence forecasting systeawrsd provide information on a
regional level

India (Groundnut)

P.S. Reddy

National Research Centre for Groundnut, Junagadh

Introduction

India is the largest producer of groundnut in the world wiédh area of 7.7 m ha under the
crop and production of 6.8 million t. The crop is grown in maagroclimatic regions of the

country throughout the year. The potential yield of groumdnis not being realized because
of several production constraints. Efforts are being neadt the National Research Centre
for Groundnut (NRCG) and other NARS institutions in Indta develop suitable technolo-
gies to overcome these constraints. These research egsniare collaborating through the
All India Coordinated Research Projects on Oilseeds (AICP®) of ICAR and through

ICRISAT. AGLN can further assist the Indian NARS strehgnh this collaboration at an
international level to enable the Indian NARS use itsasxte resources effectively.

Germplasm

As a national repository the NRCG maintains 5600 grouotngermplasm accessions.
These accessions are being supplied on request to revearganizations. As the Centre's
collection does not yet have all the released groundwatrieties from other Asian coun-
tries, AGLN can help NRCG procure released groundnut eaires and accessions with
special qualities from other Asian countries. Such spécgualities could include cold
tolerance and early maturity from the People's Republit @Whina, shade tolerance and
acid tolerance from the Philippines, and accessions fooerifallows from Vietnam, Indo-
nesia, and the Philippines. Scientists from the NRCG araibable to participate in explo-
ration teams or visits to other Asian countries.
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Breeding Material

There are six international trials on groundnut from ICRAT which mainly contain
material that has done well in AICORPO multilocational d@t$. Presently these trials are
only sent to countries other than India. AGLN might benefftthese trials were also grown
at contrasting locations within India.

Segregating material is flowing from ICRISAT to the IndianANRS. It would benefit
the Indian NARS if material is also made available from eth A GL N countries. Similarly,
NRCG can offer segregating material to other countries wilt@ AR approval.

Training

Indian scientists are being trained at ICRISAT in highlyegpalized courses. It is suggested
that technicians from the NRCG and the Indian NARS be alledaslots in ICRISAT's in-

service training courses. These trained technicians waduHelp scientists accelerate the
pace of their research. No in-country training program hast yoeen conducted in India
through the AGLN. A course on 'groundnut production/proteon technology' might be
organized in India jointly by NRCG and ICRISAT

Monitoring Tours

About 10 survey programs were undertaken by the AGLN bwtne of them have been in
India. Since groundnutis grown across widely differergraclimatic zones in India, it is an
ideal country for conducting monitoring tours to gain infmation on changes in technolo-
gies, varieties, cropping systems, pests, and diseasesr. iRetance, a short survey around
Junagadh district by NRCG scientists in Sep 1990 revealedt:th
e Stem rot caused by Sclerotium rolfsii is on the increas@using severe damage partic-
ularly to bunch types
e Rhizoctonia solani was present in the farmers' fields
« S. rolfsii attacked groundnut foliage when conditions neefavorable
* Besides solo cropping, groundnut is grown in several eildropping patterns
Indian scientists are available to participate in monitog tours throughout Asia.

Information Transfer

Visits by Indian NARS scientists to ICRISAT have helped thelmarn about the latest
research. Workshops on current topics have helped themnptlaeir future research. These
workshops should invite participants from a wide range afraclimatic regions to ensure
that Indian scientists share information with a largeoap of colleagues. The AGLN

should encourage small group in-country discussions byrlwohop participants when they
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return to their countries. Scientists from centers of edence in each country should be
involved in the AGLN working groups.

AGLN publications should be distributed to libraries oflalndian NARS centers
working on groundnut. A publication comparing productidachnologies in AGLN coun-
tries should be brought out by AGLN and groundnut germphagsatalogues should be
exchanged among cooperators through the network. The pwisigy of linking germplasm
data banks through computers should be explored. The AGIsiNould also publish a
quarterly literature update for its ICRISAT mandate legasnsimilar to the Rice Update
published by IRRI.

Collaborative Research

Nine ICRISAT-ICAR approved collaborative projects are pmogress at NRCG, ICRISAT,

and other NARS centers. These projects aim to:

e develop and exchange segregating breeding material

e screen against fungal and viral diseases

e screen for resistance to insect pests

e characterize wild relatives of Arachis and their progesi under normal and drought
conditions

e conduct a national drought nursery

e conduct basic studies on drought

« study physiological basis of productivity

+ evaluate improved groundnut production technologiesdatheir economics

« compare improved technology with technology recommendleyd the NARS to assist in
technology transfer. India's competence should be consédewhen identifying consul-
tants for AG LN activities.

NRCG has been identified as a collaborator in the projectsaurveying the incidence of
peanut stripe virus (PStV) and peanut mosaic virus (PMV).rRbdis NRCG should be
provided with relevant chemicals, antisera, and equipmesuch as an Enzyme-Linked
Immunosorbent Assay (ELISA) reader.

In the project dealing with foliar diseases, a national iflaty with temperature and
humidity control is needed for screening material geaterd at the NRCG. AGLN may
consider financing its construction.

Coordination

The links between AGLN and the Indian NARS needs furtherestgthening. The AGLN
Coordinator and the India-AGLN Coordinators should meebre frequently to effectively
monitor the collaborative projects.
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AGLN's Ultimate Product

Attainment of better productivity and quality of groundnuh Asia should be the ultimate
goal ofthe AGLN. This can be accomplished through AGLN by:

e Assisting in better technology generation

e Offering training opportunities to young scientists

e Helping acquire sophisticated equipment

e Funding group visits to production centers in countriesatthare part of the network

Myanmar

U Kyaw Moe

Agricultural Research Institute, Yezin

Introduction

Food legumes are important in Myanmar for local consumgtiand export, and are grown
in rice-based and other cropping systems. Several foodullmg species, including ground-
nut and soybean, have been cultivated in Myanmar for manyades. At present high
prices of food legumes have attracted the attention of geosy and hence there is great
potential to increase the crop area under food legumes. KNarietal improvement and
increased crop production of groundnut, chickpea, and pigeea, Myanma Agriculture
Service (MAS) has cooperated with ICRISAT since 1976. Toaddish stronger collabora-
tion between MAS and ICRISAT for improving food legumes,MaO U was signed in 1986.
Under this MO U, annual research programs, exchange vigitssenior scientists from both
organizations for discussions and meetings is facilitdteMyanma research staff are
trained at ICRISAT, and Myanma scientists participate inGA N meetings,

Germplasm

Since 1976, the Myanmar research program has annually inee@ for testing groundnut,
chickpea, and pigeonpea breeding lines from ICRISAT. Indatdon, screening against
drought, insect pests, and diseases has also been carrietd Germplasm collection of
chickpea and groundnut landraces have been conducted in nyar in collaboration with
ICRISAT scientists and a replica set of all collected maital supplied to ICRISAT for
maintenance and future research. Although seeds from IGRT are usually sent 2 months
ahead of the planting season through the FAO office in Mymaar, these still arrive late for
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timely planting. It is therefore suggested that all seedterials from ICRISAT be sent
directly to the General Manager of Agricultural ReseafcMAS.

Training

Seven trainees were sent from Myanmar to ICRISAT from 1980 1985 to study crop
improvement and production technologies of groundnut. IAbf them are working on
research farms in the major groundnut-growing areas. Ttrained persons are making
valuable contributions by passing on their knowledge andpenience to their colleagues.
Similar contribution can be expected from the Myanma reshastaff trained on pigeonpea
and chickpea improvement. We request ICRISAT to providermoopportunities for short-
term in-service training to Myanma scientists in crop kddng, crop production, and crop
quality. The number of trainees should be at least seventh® May course and five for the
Sep course. An in-country training course in Myanmar has rbeglanned and is to be
conducted in Jan 1991. The training is expected to meet tlhgeotives of the national
program as it would cover both ICRISAT mandate crops aotdher legumes such as mung
bean, black gram, and cowpea.

Information Transfer

Visits of scientists from Myanmar to ICRISAT are arranyé¢hrough AGLN. These visits
provide opportunities to discuss aspects of ICRISAT 'samdate crops, and crop production
in Myanmar. Also, the visiting scientists familiarize timselves with ongoing research at
ICRISAT and select seed material and technology for useMpanmar.
There are annual visits of ICRISAT scientists to Myanmauwo, help evaluate material being
tested, and to make suggestions for solving problems.RIGAT scientists also contribute
through participation in seminars and discussions. Asstkiind of information transfer is
useful, visiting ICRISAT scientists are requested to brimgong illustrative material on
slides or video tapes. At least one exchange visit shoukd hade annually for each crop.
A survey of chickpea and pigeonpea disease problems was udmken along with the
monitoring tour in Myanmar 6-15 Feb 1990. The monitoring towas part of the MAS -
AGLN cooperative work plan. As it was a systematic mulisdiplinary approach many
useful future research strategies were drawn up by theugr These valuable suggestions
will form part of the nationalresearchprogram. It issuggestedthat the monitoring tours
should place greater emphasis on the survey aspect.
Workshops are useful for sharing the latest research ifmgd and discussing recent devel-
opments within the NARS. It is suggested that the procegdirof workshops be compiled
and sent as early as possible to participants. Although pllmts and publications are
important for information transfer, audio-visual aidsrea more effective for technology
transfer to trainees and farmers. Therefore, ICRISAT shbylrepare video tape and slide
packs with text on "Techniques of planting ICRISAT mandadrops"”, asdone by organiza-
tions such as FAO/RAS/82/002.
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Support to National Research Program

During review and planning meetings, scientists from RCSAT and Myanmar had frank
and friendly discussions and made decisions about nm&ioresearch programs. It was
decided that for rapid progress, ICRISAT should place aockpea consultant in Myanmar
on a long-term basis. In addition, Myanmar staff should beined to handle different
research aspects of chickpea and pigeonpea. AGLN / ICRTSIA the only source of finan-
cial assistancefor researchon legumesin Myanmar, ThroughAGLN we hope to fill the

gaps in achieving our national research targets on thesepgroProvision of supplies and
equipment would also be very helpful as would the supmlffchemicals and glassware to

accelerate the pace of studies on the wilt pathogen in Myanm

Results of Collaborative Research

Traditional varieties of pigeonpea in Myanmar are phodasitive and of long duration.
These are usually intercropped with sesamum, groundnut shwrt-staple cotton. The
cultivars introduced from ICRISAT are of short duration darphotoinsensitive, with high
grain-yielding ability. The new type of cultivar can be growas a sole crop after the
harvest of an early monsoon crop. The spread of the improvgdes have been slow,
because of their low biomass yield for fuel. As grain préckave become more favourable,
the new cultivars (ICPLs 87 and 83024) are becoming popuwdth farmers. To accelerate
the acceptance of these cultivars, there is a need for legumn-farm testing and maximiz-
ation trials.

Out of 31 chickpea lines sent by ICRISAT, ICC 11322 has beddentified as a wilt-
resistant line by our pathologists. Four lines, ICCX 730088L-1P-BP, ICC 506, ICCX
790197-25PLB-12PLB-3PLB-BPLB, and ICCX 790197-3PLB-BB-2EB were identified
as tolerant at all testing sites over 3 years in Helicop@rscreening nurseries in Myanmar.
More seed of these cultivars is needed for yield trials.

Coordination

The AGLN CU actively cooperates with us. The material, égment, and publications we
ask for are sent to us promptly.

AGLN's Ultimate Product

Scientists and policy makers have paid little attention twofl legumes when compared to
other crops such as cereals, oilseeds, and industrial sropoday, legumes have gained in
importance in Myanmar due to their export potential. To estgthen this phase of legume

improvement and production in Myanmar, improved varietidsetter technology, training,
and more funds are needed.
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Nepal (Chickpea, Pigeonpea)

C.R. Yadav

National Grain Legumes Research Program, Rampur

Introduction

Chickpea and pigeonpea are important grain legumesNimpal. These crops are grown as
sole or mixed crops mainly in the Terai and Inner Teraigrens of the country. Over the
last 3 years there has been a slight decline in the area uocdeckpea, but pigeonpea has
maintained its upward trend. The productivity of bothese crops has declined (Table 1).
These declines are mainly related to the increasedidence of botrytis gray mold (BGM)
on chickpea and sterility mosaic (SM) on pigeonpea.

Table 1. Area (A) (000 ha), production (P) (000 t) and yiel (Y) (t ha-') for chickpea
and pigeonpea in Nepal 1986- 89.

1986/87 1987/88 1988/89
Crop A P Y A P Y A P Y
Chickpea 31 21 0.68 30 16 0.53 29 18 0.60
Pigeonpea 17 13 0.76 18 9 0.50 18 12 0.68

Source: DFAMS (Department of Food and Agriculture Matikg Service), Nepal

Chickpea research started in Nepal in 1973 and pige®a research in 1977 under the
supervision of the Agronomy Division, Khumaltar, anthe Agriculture Station, Par-
wanipur. Collaborative research on chickpea and pigpea with ICRISAT started during
1975 / 76, This collaboration was strengthened after tls¢adlishment of the National Grain
Legumes Research Program (NGLRP) in Nepal and ICRISATotthgh AGLN. This paper
aims to review the collaborative research activities ci@d out between NGLRP of the
National Agricultural Research Center (NARC) and ICRISAhrough AGLN.

Trials and Materials

Chickpea. Five national and four international yield trials, vié pathological, one ento-

mological, and four agronomical/microbiological trialsere conducted during 1989 / 90.
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The results are summarized.

ICCL 82108 was the top yielder in farmer's field trials.akuli line ICCC 32 was the top
yielder at the Nepalgunj Agricultural Station (NAS). Botdf these lines consistently

performed well over 1987-89, and have been released asliKa (ICCL 82018)
Koseli (ICCC 32).

and

Derivatives of Dhanush x K 850 were top yielders in threitial evaluation trial at four
locations. Line ICC 4102-36 produced the highest graireld (0.829 t hab).
Encouraging toleranceto B G M inICCC 32 mutant selecdomas observed. At Rampur,
Tolkan at 2 kg ha' was the most effective chemical for weed control.

Pod borer was most severe when chickpea was sown earl¥W,o% (11.7%) and 17 Nov
(9.7%).

Out of 40 chickpea genotypes 10 were found promising agtidelicoverpa.

Delayed sowing significantly reduced B G M on chickpe\dery poor fruit set even in late
-sown chickpea indicated that the heavy flower drop inchpea at Rampur is not caused
by B G M alone. There is an urgent need to establish theatimnship between BG M,
flower drop, and other factors to help stabilize chjpeka production in Nepal.

Among 107 chickpea genotypes, 13 were identified as tahd to root knot nematode.

Pigeonpea. Eight national and five international yield trials dnfour other trials were
conducted in 1989/90. Highlights ofthe findings arevgin below.

Unusually heavy rain in western Nepal during pod foamon, coupled with very low

temperatures and foggy weather from Dec 1989 to mid Janud®90 in central and

eastern Nepal, adversely affected yield of medium- awmdg-duration pigeonpea trials.

There were severe incidences of SM, podfly, and pod bonmerfdarmers' fields.

Medium and long-duration trials:

- Initial evaluation trial at NAS and NORP, PR 5164 gave ®.0ha’

- CVT's at NAS, NORP, and Surkhet PR 5164 averaged 1.5&-', Sarlahi 11.45 t hd;
and PR 5147 1.35 t ha-

- FFT - PR 5164 yielded 0.90 t h- PR 5147 yielded 0.67 t ha and ICPL 366 0.51 t
ha-!

Short- and medium-duration trials:

Coordinated Variety Trial (CVT) at Rampur, NAS, andahNonal Oilseed Research

Program (NORP), Rampur Local averaged 1.5 t*hatCPL 151 0.97 t ha, ICPL
86005 0.95 t ha-, and ICPL 86012 0.88 t ha-

Rampur Local was consistently good across locationsPIlC146, very good in western
Nepal; both are resistant to SM and are likely candicdafer release

- In the medium-maturity trial at NAS, ICPL 89044 yielded9® t ha' and ICPL 89046
0.911 hat

Extra short-duration trials:

- In pigeonpea-based intercropping trials, at Rampur, Napwa, and Nepalgunj,
geonpea and maize gave the highest gross return of 12%
Rampur, 25% at Nawalpur, and 53% at Nepalgunj

pi-
osrele pigeonpea at

- ICPs 7035 and 8324 were free from sterility mosaic dise
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Survey and Monitoring Tours

Joint monitoring tours involving NGLRP and ICRISAT sciests were conducted to
evaluate chickpea and pigeonpea trials.

Germplasm

Collection and characterization of legumes germplasm irepdl sponsored by NGLRP,
ICRISAT, and IDRC was completed and the results compiled the publication "Collec-
tion and characterization of legumes germplasm in Nepay B.J. Furman and MP.
Bharati.

Training

Two research workers attended the 6 month in-service niag course and two patholo-
gists attended the virology training course at ICRISAT dmg 1989/90.

Visits

Nine scientists from ICRISAT visited Nepal and eight sciiests from Nepal visited ICRI-

SAT during 1989/90. The ICRISAT External Program Reviewate visited Nepal to

evaluate collaborative activities between Nepal and ICRAT

AGLN Cooperators

The Nepal-AGLN Coordinator continued the distribution ofmication forms to individ-

uals and institutions interested in becoming AGLN coopenast

Literature

NGLRP has continuously received copies of the Internatab Arachis, Chickpea, and
Pigeonpea Newsletters. A limited number of books haveemereceived from ICRISAT at
the NGLRP Library, Rampur.

Workshops and Meetings

e Three participants attended the AGLOR Planning Meetingl@RISAT in Nov 1989 and
visited on-farm trials in India.
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. Two participants attended the International Workshop orhi€kpea Improvement at
ICRISAT in Dec 1989.

« The National Agricultural Research Centre (NARC) issuedvitations to ICRISAT
scientists to participate in the Nepal Summer and WinterofrWorkshop Group

Meetings.

Equipment

A microscope and a Pullman thresher were received by NGLR®&nf ICRISAT. ICRISAT
has also helped procure some small laboratory equipment aunpgplies.

Nepal Coordinator for AGLN

Dr M.P. Bharati is on sabbatical leave. Therefore, Chitjan Yadav will coordinate activ-
ities on chickpea and pigeonpea, and D.S. Pathic on groundnu

Acknowledgements

The AGLN CU has been extremely helpful in facilitating NG LPRactivities in Nepal.
Periodic visits of ICRISAT scientists and input from Dr Oak Singh during planting and
evaluation have helped implement research activities.

Nepal (Groundnut)

D.S. Pathic

National Oilseed Research Program, Nawalpur

Introduction

Agriculture is the largest segment in the Nepalese ecogpmt contributes more than 60%
of the total export earnings and involves about 93% of tlhheal population. Cereals are the
main food crops grown while oilseed crops, sugarcanegjuand tobacco are the main cash
crops. Rapeseed and mustard are the most important oidpsrcultivated followed by
groundnut, sesame, niger, and linseed. Oilseed crops ogcup3 000 ha and produce
98 060 t of oilseeds. The area under groundnut is not exiessbut this crop is gaining
popularity and in recent years, farmers in several distsibhave started growing groundnut.
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Since early 1980, ICRISAT has provided test materialisgopoundnut toNORP in Nepal
and some short-duration genotypes are in the pipelineneOof the growing concerns to
groundnut farmers is the steady decrease in pod yiel8snce reasons for this reduction are
not clear, serious efforts must be made to locate andrecwoene the possible causes.

Research

Collaborative research is being conducted at NORP. Yidkdels have been good. In the
CVT, ICRISAT early genotype (110-120 days maturity) GG (E) 52 yielded 2116; ICGS
36, 2036; and ICGS 30, 1999 kg Ha

In the international medium and late groundnut varietaialr from ICRISAT, ICGV
87137 yielded 1788 kg had-and ICGV 87149, 1717 kg h& |In the international early
groundnut varietal trial, ICGV 86014 yielded 1608 kg haand ICGV 86015, 1135 kg. h&-
In the international confectionery varietal trial, I C G&6567 yielded 1432 kg had followed
by ICGV 86548 with 1371 kg ha.

In agronomy trials raised beds showed no advantages oflat plantings and it was
confirmed that maize and groundnut can be grown swsdally in the intercrop combina-
tion of three rows of groundnut to one row of maize.

In disease trials, ICG 7892, ICG 8298, RY 004, RY 006, RY700and RY 008 were
found tolerant to early leaf spot under field conditions AORR In a screening study,
ICGV 87168, ICGV 87182, Trishuli Mahili, Janak, and B™Mere found tolerant to late leaf
spot. Sumi-8 at 2 g 1 efficiently controlled groundnut rust. ICRISAT materls had
average yields of 2667 kg hh-for ICGS(E) 52 followed by 2040 kg ha-for ICGS(E) 56
over nine districts. ICGS 36 averaged 1253 kg han farmer's field trials (FFT).

Germplasm

Much groundnut germplasm from ICRISAT has been introducerdto Nepal through
A GLN and tested under field conditions. The most prisiing germplasm include ICGS(E)
52, ICGS(E) 56, and ICGS 36. The flow of germplasm shouldndoue but the delivery
mechanism needs to be improved.

So far NORP has collected only six local lines. More lécgermplasm should be
collected and evaluated at NORP, and at different agttaoual research centers in the
country.

Training
Although training is very important to groundnut scientds nobody from Nepal was able

to participate in groundnut training programs during 1999 O RP scientists need training
in groundnut breeding, integrated pest management, seclience, and seed production.
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Short-term training is needed for research managemend &or the handling and mainte-
nance of equipment.

Equipment

Equipment required for groundnut research and trials inpidéhave been listed in the work
plan.

Information Dissemination, Monitoring Tours

Information transfer is very important for effectivese of technology. AGLN is requested
to provide publications to all groundnut cooperators atricultural research centers in the
country.

Seminars and workshops provide a chance for researchergriesent papers and pass
on recommendations to groundnut extension workers. Mooriitng tours and traveling
seminars allow research scientists to visit experimendemonstrations, and farmers' fields
enable them to identify and discuss problems, and suggestspgpde solutions. To be most
effective this needs to be a regular activity.

Support to National Research Program

AGLN Review and Planning Meetings are appropriate for sisets to discuss findings and

achievements and identify farmers' needs.

Coordination

Since its inception, AGLN has supported NORP by arrangingdaproviding germplasm
and other material for evaluation, material for screenistgdies, training, visits, equipment
and supplies, working group meetings, AGL N coordinatomeetings, funds to meet the
expenses of research, logistic support, and publicasion

AGLN's Ultimate Product

To attain the ultimate goal of increasing groundnut prodion in Nepal, AGLN should
help:

e Generate appropriate technology

e Translate appropriate technology into production praets

* Make germplasm available from other network countries

e Provide training to researchers
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e Provide equipment required for groundnut research
e Fund visits and collaboration with other AGLN countries
Support on-farm research activities

People's Republic of China

Hu Jiapeng

Institute of Crop Germplasm Resources,
Chinese Academy of Agricultural Sciences, Beijing

ICRISAT-ChinaCollaboration

Cooperation between China and ICRISAT started in 1980 butwas only after 1986 that
visits of scientists, staff training, and germplasm exalgga increased greatly- With the
signing of the M O U between the Chinese Academy of Agritwral Sciences (CAAS) and
ICRISAT on 2 May 1988 the cooperation received further impet Collaborative research
activities of interest to China formally started after tliiest work plan was signed on 20
Sep 1989. The author was nominated as the country-AGLN Cowador in 1990 to execute
these plans. Although most of the activities are concamnéd on groundnut, some limited
input into the other mandate crops of ICRISAT has been prbexd particularly for ger-
mplasm exchange.

Germplasm

Trials received included 2 sets of IEGVT (International i Maturing Groundnut Vari-
etal Trial), 1 EXPIT (Extra Early Pigeonpea Internatidn@rial) and | EPIT (Early Pi-
geonpea International Trial). In addition, we received o8dY T (Chickpea International
Yield Trial) from ICARDA. Of75 germplasm samples receiveso far, 63 were groundnut
lines, and 6 lines each were of pigeonpea and chickpea. Ehersals and material have
been extensively studied by Chinese scientists and matleoifainterest has been identified.
For example, chickpea lines FLIP 81-40W and FLIP 81-71C hax@anded to 40 locations
in 20 provinces in China. These lines have good adaptalyilaend tolerance to drought.
Their yield ranged from 3.24-3.59 t hh-which was 22-35% more than the local variety,

35



Training

Training of Chinese staff at ICRISAT started in 1980. Up 1®90, 51 persons attended
training courses at ICRISAT ranging from 3 to 30 weeks eadhost of them stayed at
ICRISAT for at least 3 months.

The reactions of Chinese trainees towards training at IGRT is very good and they
are playing an important role in the agricultural develogmt of the country. A groundnut
virus identification course was successfully concludedWuhan in Oct 1990. Ten trainees
with varying backgrounds participated in the 10-day coarthat laid special emphasis on
seed-borne viruses. Resource persons were drawn from @hIlCRISAT, and the Univer-
sity of Georgia, USA. Financial support for the coursenteafrom ADB, Georgia Founda-
tion, Peanut CRSP, and ICRISAT. This course should grealibnefit groundnut research
and production programs in China.

Information Transfer

Chinese scientists participated in several internatiomaéetings and workshops at ICRI-
SAT and in Indonesia (through ICRISAT) from 1987 to 1990n hddition, at least 10
Chinese visited ICRISAT and 7 ICRISAT scientists visitecdhi®a on six different occa-
sions. Two survey trips were also conducted during the sgmeiod. Dr Gan Xiaosong,
Vice President, CAAS, participated in the ICAR-ICRISAT A=sn Research Directors
Study Tour in Oct 1990. All these activities increased ourderstanding of research areas
that would require more contact and cooperation. We fedlat the present extent of
exchange is not sufficient for our country and hope thatwitl increase.

Support to the National Research Program

China has about 1.4 m ha land under legumes with an annuaddpction of 2.1 m t.

Groundnut is the second major legume after soybean. Checkmand pigeonpea are cropped
over large areas but are relatively unimportant. The nomhd northwest part of China
offers good growing conditions for chickpea and lentil;etlsouth and southwest of China
have extensive hilly areas where pigeonpea is cultivat8dere is ample scope to further
train the existing teams of grain legume research workelfsnew projects are set up, each
project would need 50-100 research staff members and adegudinancial support. Some
specific proposals are as follows:

* International chickpea cooperative trial (kabuli) in méd and northwest China

* International pigeonpea trials in south and southwedtiCa

e Trial of summer groundnut followed by wheat in north anendral China

* Popularization of newly developed lines of groundnut,ichpea, and pigeonpea
e Survey of pigeonpea production and collection of locaigponpea varieties

« Establishment of an enzymatic analysis and cell dissectiaboratory
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We also wish to continue cooperation in training, visits, nkehops, meetings, and
information exchange. We look forward to continuing suppéor these and other research
activities on legumes through our association with AGLN.

Philippines

C.R. Escario

Philippine Council for Agriculture, Forestry, and Natural Resources Research
and Development, Los Banos, Laguna

Introduction

Collaboration between the Philippine Council for Agrikdwre, Forestry, and Natural Re-
sources Research and Development (PCARRD) and ICRISAT gda&tack to 1975 when
they signed a memorandum of agreement. Since then, manyepative undertakings have
been accomplished, including the participation of legumesearchers from Philippines in
the AGLN. The following activities with ICRISAT through AGN have contributed sig-
nificantly to the Philippine Legumes Research and Deveremnt (R & D) Program: access
to AGLN germplasm, non-degree training, exchange visotsscientists, and information
transfer.

The Philippines/PCARRD-AGLN/ICRISAT Review and PlanngnNorkshop was held
22-23 Oct 1990 at PCARRD. The workshop reviewed legume agsk particularly on
groundnut and pigeonpea, identified research needs, depetl strategies and action plans
for effective and strong legume research, and identifitedining and information needs.

Germplasm

An important contribution of AGLN is its commitment to pvode germplasm material to
its cooperators. Some of the material included in trialsshproved promising and adapted
well to Philippine conditions. Other varieties have beedentified as potential sources of
resistance against important insect pests and diseases.

Receiving materials by mail has posed several problems las ¢urrent procedure is
bureaucratic and causes delays. To speed up movement & sueggested during the work-
shop that seed shipments be routed through IRRI's AsidaneRFarming Systems Network.
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Training

During the PGARRD-AGLN workshop, the regular training cses offered at ICRISAT
and their purposes were outlined. Participants who haveeiged ICRISAT training grants
indicate that the courses have been relevant and very usefultheir respective fields. No
major changes were suggested to the contents or structuré¢hefpresent training courses.
To date, a total of 25 Filipino legume researchers havetpdpated in in-service training
courses, conferences, and meetings sponsored by ICRISAT.

Information Transfer

Information transfer can be achieved through exchange oifestists, monitoring tours,
workshops, and publications. At present, researchers hhineited access to AGLN/ICRI-
SAT publications. For more effective information tramsfA G LN should regularly provide
all relevant publications to all cooperators, not just easch highlights and updates on
AGLN activities.

Workshops allow scientists to exchange ideas and inforimatof mutual benefit. Many
Filipino scientists have attended ICRISAT-organized mieggts and workshops and have
been asked to serve as resource persons and speakers. WoplssBhould be held regularly
and must be a continuing activity.

Monitoring tours were likewise considered very useful. ild suggested that representa-
tives from major groundnut-producing countries be ingdt tojoin tours in other ground-
nut-producing countries. This would help them gain instghhto new technologies that
might be adopted to improve production in their own coumtyi Surveys are especially
needed to identify problems in legume production. Surveysuld be integrated into mon-
itoring tours and workshops to optimize resources.

Support to the National R & D Program

The recently concluded review and planning meeting was vdryitful. It served as a
forum to thrash out problems, identify gaps, and draw up planrhe following were
proposed for AGLN funding:

Groundnut The following activities were proposed:

e Breed for high yielding, seed quality, and resistance tcedises and insect pests, and
tolerance to shade, and acid soil

« Determine genetic coefficients for crop modeling

« Study inheritance of shade and acid soil tolerance

* Introduce earliness and dormancy

Pigeonpea. The following activities were proposed for short- and diem-duration
types:
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* Breed high-yielding, pod-borer resistant vegetablgpé¢s

+ Breed for waterlogging tolerance and wilt (fusariumgsistance

e Study processing of green (freezing and canning) and degds (flour)

A researcher from the Institute of Plant Breeding desedb legume breeding in the
Philippines as an "open" activity because of unreliablenfling for this type of research.
Funding by an agency like the AGLN would therefore be a greaitphand a boost to the
country's legume breeding program.

Results of Collaborative Research

Collaborative research on AGLN crops is mainly carriedtowy staff trained at ICRISAT.
Germplasm of groundnut, pigeonpea, and chickpea aretsem ICRISAT and have been
included in local trials. These are some important findsngeported during the PCARRD -
AGLN workshop.

Groundnut. ICRISAT introductions JL-24 at 2.33 t hi-Robut 33-1 at 1.35 t h'a and
ICG (FDRS) 11 at 1.22 t hd were the top three yielders during the 1986/87 dry cromp@
seasons. The check variety UPL Pn4 yielded 1.0 t'ha

Pigeonpea. Two pigeonpea accessions from ICRISAT, Acc 559 and ICB4045, were
found tolerant to pod borers. These can be used as parentsven as vegetable varieties in
some areas. At the Mariano Marcos State University (MMSUNPLs 87, 151, 83033,
83034, and 85014 were promising.

Chickpea. In a limited trial conducted at MMSU, ICCVs 2, and 5, and &0 were
promising lines of chickpea under Ilocos conditions.

General

As a major legume crop in the country groundnut has beeneigtng considerable support
from sources such as Peanut CRSR AGLN has contributed tdadadrative research in the
Philippines by its continuing interest in developing mignpea and chickpea, both of which
at present are minor crops. Given enough attention pigeea has the potential of providing
an alternative source of protein, while local productiod chickpea would help reduce or

replace chickpea imports and thus conserve the dollareress of the country.

Coordination

The present system of coordination is not a problem in thellRplpines since the country
has a well-developed network of research agencies/ilndibns, NARRDN (Natural Re-
sources Research and Development Network), with PCARRD & toordinator. To
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strengthen Philippine-AGLN collaboration, five task fogs were suggested by participants
of the Philippine-AGLN Review and Planning Meeting. The kasorces will need to be
fully supported financially before they can implement thdaps and programs they have
drafted. These task forces have to focus on: training andriksdiops, germplasm collection
and testing, crop protection, cultural management, and famm trials.

AGLN's Ultimate Product

In the Philippines, AGLN is looked upon as a partner in thevdbopment of the legumes R
& D program, with emphasis on groundnut, pigeonpea, and c&lpea. AGLN should
continue to serve as a source of germplasm and improved etags, training for legume
researchers, and more funds for collaborative trials. Athlese are envisioned to contribute

to the ultimate objective of increasing and sustaining gduection of groundnut, pigeonpea

and chickpea in the Philippines.

Sri Lanka

S.J.R.A. Jayasekera
Agricultural Research Station, Pallekele, Kundasale

Introduction

Grain legumes form a major component of farming systems the dry zone of Sri Lanka.
Many species are utilized, both in sole cropping and in imtrepping, or in relay cropping
with cereals and other crops.

Farmer's yields are much lower than the potential of theseps. Reasons for this yield
gap include technical, socioeconomic, and organizationmloblems. Increase in food pro-
duction in Sri Lanka will be achieved by cropping presentincwltivated agricultural land
and by increasing cropping intensity. The development ofghiyielding cultivars and
production techniques for these varieties must receiverm attention by research workers.
The physical environment of each agroecological region imique, so when formulating
farming systems, great care is needed to match croppingtepas with each region.

A GLN activities in Sri Lanka were initiated in 1987. This pert briefly discusses the
effect of these activities on research and production of yrdnut, pigeonpea, and chickpea

in Sri Lanka.
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Germplasm

During recent years, many AGLN crop varieties, represemgtima wide range of genotypic
and phenotypic characteristics as well as resistancleffoance to pests and diseases, were
brought into the country through AGLN, and tested for theieyd and adaptability. Some
of the pigeonpea and groundnut varieties have shown trenoarsd yield potential and
adaptability to local environments. Large-scale on-farmesting-cum-demonstrations of
these varieties have already been carried out. Varietiesested for large-scale on-farm
testing were ICGVs 86548, 86564, 86577, and 87151 for grountd and ICPLs 2, 87, and
161 for pigeonpea. For chickpea, more research is neededsdbect suitable varieties.
Already, chickpea germplasm and many segregating and F, lines are being tested.

During 1990/91, about 900 pigeonpea germplasm accessiomsmf ICRISAT were eval-
uated. These were planted at the Agricultural Researalti®n, Maha Illuppallama with
the main objectives of screening for adaptability, ratadbnlity, resistance/tolerance to pod
borers and podfly, and to diseases like macrophomina canked yellow mosaic virus.

The major constraints to increasing legume productiore gahe lack of pod-borer resi-
stant lines in pigeonpea, non-availability of short-duir@an (75-80 days) pigeonpea lines,
groundnut cultivars resistant to bud necrosis and high pemature, and excess moisture-
tolerant chickpea lines. Future efforts should focus omege constraints.

Training

In the past Sri Lanka had the privilege of sending to ICRAB trainees for in-service
training courses, researchers on research fellowshipsd acholars for masters and doc-
toral research. It is suggested that the number of traigpipositions and training areas
offered to Sri Lanka be further increased. In Jul 1990, a wedeng in-country training
course on legume production was organized in Sri Lanka.
Future training needs of Sri Lanka include:
* More positions for in-service training courses such assfloquality, legumes pathology
* Research and postdoctoral fellowships in physiology,cmabiology, pathology, seed
production, genetic resources, entomology, virology, posrvest technology, transfer of
technology, crop improvement, and biotechnology
e Training for research station farm managers
* More research scholarships
e Funding for postgraduate students to register with Indianiversities and do thesis
research at ICRISAT

Information Transfer

The value of activities such as coordinators' and ®tists' meetings, workshops, monitor-

ing tours, and visits (to and from ICRISAT) is recognized. rFluer, the proceedings and
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publications of these meetings are useful. Sri Lanka heaesrm receiving invitations to
attend such meetings.

Interaction among AG LN countries should be strengthertédough study tours among
member countries for researchers, extension staff, andiadstrators.

Translation of certain ICRISAT publications into the lgmages of member countries
would be very useful. Support is also needed in the prepieatof production pamphlets,
statistical analyses, and documentation of AGL N actieigiin member countries.

Support to the National Research Program

AGLNT review andwork plan meetings provide a forum for locsadientists to discuss their
achievements and problems, and plan future activitiese3d meetings are useful and the
development of a country work plan is appropriate. In sooeses it may be advantageous
to develop regional work plans to tackle common problemsagls as setting up a working
group for the pigeonpea pod borer complex.

Results of Collaborative Research

Many experiments were conducted on pigeonpea during thst two years. These concen-

trated on varietal evaluation, entomological studies, aanability, and time of planting.

Results of these experiments indicate the following:

e Short-duration, photoperiod insensitive varietiesogiuce one crop in Maha (Oct-Jan)
and a second crop in Yala (Apr-Jun) with ratooning in Mar/Apr

e Pod borers are a major pest on pigeonpea, especially detasg if insecticides are not
sprayed on determinate types. Thus, in minimal inputteyss, indeterminate varieties
are essential

e Spraying methomyl at flower bud initiation followed by twmore sprays at 10-day
intervals gives good protection against pod borers

Based on these results, approximately 20 pigeonpea on-faemting-cum- demonstra-
tions were conducted on 0.1 ha plots during 1989/90 in ohstrdct. Results were promising
as many farmers obtained yields of about 0.75-1.25 t*hafith 3-4 insecticidal sprays.
Many farmers preferred determinate types as they were etmsyspray and labor costs at
harvest were low.

During 1990/91, on-farm testing-cum-demonstrations img@onpea using three vari-
eties, ICPLs 2, 87, and 161, have been extended to about 7bnhtaree districts. ICRISAT
provided 2 t of seed for this purpose.

Many confectionery groundnut varieties have been testadSiri Lanka. Of these, five
accessions looked promising, particularly in Mahaweli $gm B area in Polonnaruwa
district where the crop is irrigated. These varieties preed over 3 t ha under experi-
mental conditions. Seed was multiplied for large-scale barim testing during 1991 Yala
(Apr-Jul)
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Conclusion, Coordination, and AGLN's Ultimate Product

Since 1987, AGLN has provided support to Sri Lanka for pogeea, groundnut, and
chickpea research in the form oftraining, equipment andElugs, visits by scientists, and
activities on these crops. In Sep 1989 a special projeatiiccreasing pigeonpea production
was started.

Thailand

Phaisal Supharngkasen
Khon Kaen Field Crops Research Centre, Khon Kaen

Introduction

Among the three ICRISATgrainlegumes only groundnut iffSsmportance to Thai agricul-
ture. The total annual groundnut production ranged beewel07 000 and 172 000 t over the
past 10 years. A harvested area of 118 000 ha with an averagddyof 1.39 t ha! were
recorded during the 1988/89 crop season. The major growimgas are in the north,
northeast, and central regions, with some groundnut in theth ofthe country. Groundnut
ismainly grown by small-hold farmers. Almost all groundinproduction is sole-cropped,
with only a few farmers either rotating groundnut with eicin the dry season where
irrigation is sufficient, or with other field crops in ehrainy season. Intercropping is not
accepted by farmers at present because of shading from mheein crop and the poor
competitive ability of groundnut, resulting in a drastiéeffd reduction in both the ground-
nut and the main crop.

Pigeonpea is primarily grown for lac culture in northeTmailand. It is also used as a
green manure crop for arable land. As it is not a traditibecaop, no statistics of pigeonpea
cultivation have been collected in Thailand.

Extensive research on pigeonpea was conducted from 199821 and funded by
ACIAR.

Support for collaborative research on groundnut in Thaidladuring 1982-1989 has
come from Peanut-CRSP and IDRC, with some input by ICRISATheTDepartment of
Agriculture (DOA), Kasetsart University (KU), and KhoKaen University (KKU) are the
participating research institutes. DOA and KK U have contraried on yield capability,
resistance to rust, leafspot, and Aspergillusflavus, amadlimess in northeast Thailand; KU
has worked mainly on resistance to A. flavus and improvineged size in fertile soils in
northeast Thailand. Work on postharvest and processincghteodogy is carried out at KU .
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Results of Collaborative Research

The international support given for research on groundrhats greatly assisted Thailand.
Three groundnut cultivars, Khon Kaen 60-1 (high-yieldingpe from Moket), Khon Kaen
60-2 (boiling type from TMV-3), and Khon Kaen 60-3 (largeeeded type from NC 7), all
developed by varietal selection, have been released dgrih987 and 1988. These three
lines have not been accepted as well as the three previpuzlleased varieties, Lampang,
Sukothai 38, and Tainan 9 because they need intensive catreall stages of production,
which farmers are not yet ready to give.

Many segregating progenies have been screened for rescetato A.flavus. Some lines
with moderate resistance have been identified. Chemicahtosol of leaf diseases and crown
rot has been tried with some success. Studies on seasonstlribution of natural enemies of
major groundnut pests and simulated defoliation to asseisslg loss by leaf-feeding insects
were made with a view to develop cheap and practical cohtmeasures.

Soil nutrient studies revealed that phosphorus and somimor elements were deficient
in areas where groundnut is grown. The role of Rhizobium forproving groundnut yield
and the effect of salinity on the nitrogen-fixing ability &hizobium were assessed.

Pigeonpea research in Thailand conducted from 1978-198%2oiwved collaborative re-
search with ICRISAT. The subsequent ACIAR project from8B91988, in which ICRISAT
participated, continued research into improving pigeoapeMost studies concentrated on
the evaluation of production systems and genetic material.

Through the trials supported by ACIAR and ICRISAT, nine vaties, QPLs 17, 42, 58,
and 130, Hunt, ICP 8324, ICPLs 151, 83009, and 86008, havenbedentified as perform-
ing well in Thailand. The varieties yielded from 1.66-1.87ha-'.

Although pigeonpea has relatively little potential forimang acceptance as human food
in Thailand, itis becomingcommon to use the legume inatddon with sugarcane for green
manure in northeast Thailand.

Training

Since 1974, 23 Thai scientists have been trained at ICRISAQf these, one received a
research scholarship, and 22 received in-service fellbips. On their return these partici-
pants showed improved job performance in grain legumes aeck.

Future Prospects for AGLN Grain Legumes

We are expecting support from Peanut CRSP for another fineer program. Therefore,
research on breeding for high yield, resistance to A.fuay leaf spot, and crown rot, along
with work on agronomic practices and economics of pesdiciapplication should continue.
With the termination of funds from ACIAR, pigeonpea workshéeen restricted to testing
some developed lines and producing limited seed for farsmmemainly for growing green

manure Ccrops.
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Poor yields of groundnut is generally due to poor culturalamagement, high pest
infestation, and low soil fertility. Other productionoastraints are A. flavus, stem rot,
crown rot, and drought. Genotypes tolerant to these fastshould be imported from
international organizations and tested in Thailand, Indatdon, sources ofinformation on
groundnut research, such as newsletters and journals,usthdbe provided to enable Thai
scientists broaden their knowledge.

Technologies for producing pigeonpea in Thailand whichveacome from research with
ACIAR and ICRISAT are relatively well developed. This meanisat the crop can be
grown much more widely than at present. The major limitihgctors to wider acceptance
of pigeonpea is the farmers' lack of familiarity with itstilization and the absence of
demand in the domestic market. More research and educatiornherefore needed on the
utilization of pigeonpea for human food and animal feaedd fodder.

Vietnam

Ngo The Dan and Pham Van Bien

Ministry of Agriculture and Food Industry, Hanoi
and Institute of Agricultural Science, Ho Chi Minh City

Introduction

Food legumes play a very important role in Vietnam's aogrlitural production and are
being cultivated on over 600 000 ha. Among the AGLN crops,ogmndnut is the most
important and is cultivated on about 300 000 ha in both Mmrand South Vietnam.
Productivity of groundnut pods has recently increased dabout 1.0 t h&. The main
constraints in groundnut production are the low yield twwhditional varieties, excessive
vegetative growth resulting in lodging, drought, low inpytinsect pests, and diseases.

Germplasm

Vietnam has received valuable germplasm since 1987, withotalt of 346 entries in 18
groundnut trials and 220 entries in 11 pigeonpea trials.tbrdal has always arrived ontime
and in good condition. Difficulties faced include lack ofained groundnut and pigeonpea
researchers, literature about the agronomic packagetherse crops, and funds for conduct-
ing and monitoring these trials.

Cultivation of pigeonpea and chickpea in farmers' fdsl has yet to start, but there are
potential areas for growing these crops and suitable criogp systems exist into which
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these crops can fit; Drought-tolerant pigeonpea can hhewn in the hilly areas as a cover
crop or as a reforestation crop in degraded hilly areas arast®lands. Extra-short duration
pigeonpea can be also grown in intensive cropping systemsuphand areas.

Since 1987 Vietnam has received ICRISAT' s assistance tonpote research and pro-
duction of groundnut and pigeonpea. On 25 Sep 1989, ICRISA &/ietnam's Ministry
of Agriculture and Food Industry (MAFI) signed a M O U thatgvided an opportunity for
Vietnam to become part of AGLN, receive support and assnge in agricultural research
from ICRISAT, and interact with other member countries inethegion that are part of the
AGLN,

Training

Thirteen Vietnamese research workers have received niag at ICRISAT. Although the
number is not large, it has met part of our research needd pnogram objectives. Most
trainees have demonstrated considerable improvement heirt research work. We would
like ICRISAT to maintain the number of in-service traingnslots, increase positions for
postdoctoral fellows and research fellows, and organizeciountry training courses and
special courses on legume breeding, pathology, entomoglognd legume cropping

systems.

Information Transfer

During the last three years, travel of ICRISAT scientiste Vietnam has helped to link
research activities, and facilitated exchange of infoathon between Vietnam and ICRI-
SAT. The frequency of travel should be increased for rewi and planning meetings and
monitoring tours associated with the national researchogmam. The AGLOR planning
meetings in which Vietnamese scientists took part have meery useful for our research
program.

Publications from ICRISAT have been very useful to Vietnase scientists because
literature on the AGL N crops available in Vietnam is limeid. There is a need to establish a
close link between Information Services of ICRISAT and thibrary units of the National
Institute of Agricultural Science (INSA) and Institute o¥gricultural Science (IAS) of
South Vietnam.

During the first three years of collaboration between ICRAT and Vietnam, the food
legume research program of the country received very efifee assistance from AGLN/
ICRISAT.With this help our ability to conduct research work groundnut and pigeonpea
hasimproved We now wish to form a groundnut and pigeonpeaearch network to link
different centers throughout Vietnam.

AGLOR was started in early 1990 with the help of AGLN, The RCSAT groundnut
varieties with high yield, resistance to insect pests andedises, and tolerance to drought
are being multiplied for release to farmers. New groundnuwitrieties along with modified
cultural technology are being tested on farmers' fields.
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Results of Collaborative Research

Eighteen trials of groundnut and 11 trials of pigeonpea éalveen conducted since 1987
covering North, South, and Central Vietnam. ICRISAT's bagroundnut lines, ICGVs
86015, 86143, 87045, 87051, and 87055 produced 2.8-3.0 tsptd®, while the local
control varieties yielded 0.4-0.7 t Ha The new lines were resistant to rust, late leaf spot,
and lodging. Other lines, such as ICGSs 1, 35 and 44, gave ayiebd 0f2.8-2.91 ha' and
had high to moderate resistance to foliar diseases. In €&InVietnam, two lines, ICGVs
86045 and 86053, yielded 1.6-1.9 t hacompared to 0.5-0.8 t ha for local lines. Some
medium and late groundnut lines such as ICGVs 87132 and5g7fave stable pod yields
producing 3.0-3.2 t ha* over three years (1988-1990). They had greater foliasedise
resistance, larger seed, and more seeds per pod than thallwarieties. Some of these
groundnut lines have been used in the national breedimggpam.

Since 1988, nine trials of EXPIT and EPIT containing 64 pog@ea lines were re-
ceived. In 1989/90, seeds of 10 lines were received for atheg trials. Fourteen pigeonpea
trials were conducted in 1990 at eight locations differiimmgclimate and soil type. Prelimi-
nary results showed that pigeonpea was widely adapted todtiiéering climatic conditions
of North and South Vietnam. The dryland areas in the centhaghlands of Vietnam
(Thuan Hai province) seemed the area most suitable foowing pigeonpea. Pigeonpea
lines ICPLs 84023, 85012, 85015, and 86008 yielded 1.5-2.Bat' in the north, while
ICPLs 87, 151, 84031, and 85015 were more promising for douth. High humidity
conditions in the south may have caused the low rate ofl pset. Losses caused by insect
pests such as podfly, lima bean pod borer, and Helicoverpa porer were also large.

In future, wewill need help and financial suppoftom ICRISAT in all aspectsof the
AGLN's activities, especially in collaborative researchraining, and exchange of
information.
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ICRISAT REPORTS

Groundnut Research at ICRISAT
as Related to Asia

J. A. Wightman and S. N. Nigam

Legumes Program

Introduction

This paper is an overview of the activities of the Grodumut Group at ICRISAT since our
meeting in 1988 which have had the most impact on helping NheRSs promote ground-
nut production in Asia, Considering the small size ofroGroup, our contact time and
activity in Asia has been at a high level over the last twaars. We consider ourselves still
to be at the stage ofdefining constraints; so there idlsdineed to collect more information
about how much yield loss can be attributed, in absoludents, to the different constraints.
Butfirst, some words about the Group personel at ICRIS A Thtee.

The Groundnut Group is divided into six discipline un;itall but the Breeding Unit has
multicrop responsibilities; In addition, we functionsapart of AGLN and LEGOFTEN.

The scientific staff most concerned with groundnut are ((theader first):

Breeding: S.N. Nigam,LJ. Reddy, and S.L. Dwivedi

Cell Biology: LP. Moss and D.C. Shastri

Entomology: J.A. Wightman (currently Groundnut Group Leader) a6dV. Ranga Rao
Pathology: D.H. Smith, V,K. Mehan, and S.B. Sharma

Physiology: C. Johansen, R.C. Nageswara Rao (on sabbatic), and V RMmraj
Virology: D.V.R. Reddy

LEGOFTEN: C.S. Pawar

This represents a depletion in research staff since wset lmet: D. McDonald is now

Legumes Program Director, Resignations have come fromedder M. J. Vasudeva Rao,
Cell Biologist P. T. C. Nambiar, and LEGOFTEN Coordinatér. W. Amin, A. K. Singh
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was transferred from Cell Biology to the Genetic Resousdénit to replace V. Ramanatha
Rao who went to IBPGR, Rome. J. H. Williams (Principal Phgkigist) and F. Waliyar
(Principal Pathologist) were transferred to ISC, Nigereht Africa and P. Subrahmaniam
to Malawi as Principal Pathologist. S. N. Nigam completadne-year sabbatic assignment
in North Carolina in 1990. We welcome Don Smith from Texas Principal Legumes
Pathologist.

Other administrative changes include the formationaodiscrete Virology Unit and the
change in name of the Cytogenetics Unit to Legumes CBIblogy to cover a broadening
of responsibilities.

Activities in Asia

The most significant activity in Asia was the Groundnuftci8ntists' Meeting held in

Malang, Indonesia, Nov 1988. Scientists from eight natabrmprograms in Asia and repre-
sentatives of a range of multilateral and bilateral intational research organisations met
to discuss priorities. The results of this discussion hdead to changes in emphasis in the
research program at ICRISAT, of Peanut CRSP, and ACIAR. Tdemeral consensus was
for ICRISAT to supply 'finished' lines preadapted to conibins of the agroecological

zones of each country. The minority of countries wantedgreegating populations from

which to select their own varieties or breeding materidlhe other main conclusions were
the need for more input into entomological research, pautiarly pest surveys, and studies
of methods to overcome the problems created by shading aoid asoils. The last three
topics were discussed in detail at a workshop hosted by thelippine National Program in

Los Banos in Apr 1990. The workshop was attended by repreasténés from other Asian

countries, as well as Peanut CRSP, ACIAR, and ICRISAT.

The Agroclimatology Workshop that was held at ICRISAT Centim Dec 1988 also
modified the research approach of the Groundnut Group. Asegluent visit by a consul-
tant from Canada gave us additional information about hwe can become more effective
in our support of Asian NARSs through a GIS. We await the tilsation of a GIS and the
initiation of constraint (pest and disease) surveys in Astio help us integrate our knowl-
edge about the problems of the region as a whole.

New contacts have been made and consolidated in Asia as altrexf training courses,
traveling workshops, and constraint analysis missions; éxample, in Bangladesh, Myan-
mar, the People's Republic of China, Vietnam, and TaiwanhislT has been achieved
without losing contact with long-standing 'core’' coopeosas. We look forward to investi-
gating further the possibility of increasing our abiyitto support groundnut production in
Malaysia, Cambodia, and perhaps Bhutan.

A meeting in Jan 1990 between representatives of the ICARICORPO, the (Indian)
National Research Centre for Groundnut (NRCG), and ICRITS groundnut scientists
established a series ofjoint projects that are being cadrout at ICRISAT Center and at a
number of research institutes in our host country. This oadb us to test management
procedures, germplasm, and breeder material in a numbfeenovironments, the results of
which may be transferred to similar situations in othertsaof Asia.
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Some Constraint-Orientated Activities

Peanut stripe virus is the cause ofconcern across Asi@albise of the ease of its spread via
infected seed- The second major workshop dedicated to thisease was held at ICRISAT
Center in Aug 1989 to allow 39 experts to discuss, among marnkeo topics, ways of
containing this refractory disease. A pleasing intermatal note was a report presented at
this workshop by a Thai virologist of the research he carrieut in France that was funded
by IDRC, the French, and ICRISAT.

Approximately 9000 groundnut genotypes were screened fesistance to this disease
in an Indonesia ACIAR-ICRISAT project. Unfortunately, noesistance was detected.
Experiments on its epidemiology and economic importancentnue in Indonesia to iden-
tify alternative methods to control this disease.

The base for managing this disease has been expanded biydiag aphid (vector)
resistant germplasm to countries where this disease iseemid, to evaluate its performance
under high infestation pressure.

Another working group to promote research on bacterial wolftgroundnut was formed
at a meeting in Malaysia in 1990. Scientists from AustraliUK, USA, and Malaysia agreed
to form an informal network with scientists from countrieshere this disease is endemic
with the objective of stimulating research on the hostsirwlence, pathogenicity, and
characteristics of its varied pathotypes, its epidemigy¥q and its management. This activity
is orientated towards the needs of groundnut growers od theople's Republic of China,
and of Indonesia.

Although not a constraint in the normal sense, the mycotoxiproduced by Aspergillus
flavus are of particular concern to national programs ttkemcourage international trade in
groundnut and groundnut products, including the cake thatnains after oil extraction. A
workshop was held at ICRISAT Center to promote the exchanof information on all
aspects of aflatoxin-related problems. Full proceedsngf this workshop are available.

A training course on virological techniques was held inetReople's Republic of China,
following visits by senior scientists from ICRISAT ea€eli this year. There has been an
increase in interchange between this important groundmubwing country and ICRISAT
in recent years. We have been particularly pleased to wedeoyoung scientists from China
to the Cell Biology Unit where they have made an excellent r@mpsion in terms of their
dedication, diligence, and the high quality of their wk.

Unit Activities

It is not possible to summarize all the activities of the Gnainut Group over the last two
years but some highlights are mentioned here. Furthetade can be found in the ICRISAT
annual reports for 1988 and 1989 and in other publicaticvsilable to you.

Breeding Unit. A number of ICRISAT selections have been tested extemrsy by Indian

national program scientists in different agroecologicabnes of their country. Outstanding
among these, in terms of yield, adaptability, and we hopesiustainability, are ICGSs 11
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and 44. These are in great demand by farmers throughoutcthentry. Other lines that are
talked about in positive terms in India are ICGSs 1, 5, 2hda’r6, and FDRSs 4 and 11.
FDRS 4 is of particular interest because it combines dsgeaand insect-resistance with
good agronomic features. Elsewhere in South Asia, Pakishas released as BARD 699 a
composite of ICGVs 87187 and 87128 for rainfed cultivatiod selection from ICGYV

87127 (ICGS 35) has been released as Jinpungtangkong inRtéheublic of Korea because
of its high yield, its protein and oil content, and the faable quality of its oil.

The international nurseries and trials provide early, mem-late, disease-resistant,
pest-resistant, confectionery, and drought-resistanhek for testing in the appropriate
zones of cooperating countries. The trials have contalinenes that can provide desirable
varieties or germplasm to the countries that have testednth

Plant protection. The pathologists have completed screening the germmlafor resis-
tance to late leaf spot and rust. More than 200 accessioasehbeen identified with
resistance to one or both of these diseases and some hawesadyrbeen used successfully in
the breeding program. The entomologists are now scregnilme same 200+ lines for
resistance to defoliating and sucking insects in a contimg quest for groundnut ger-
mplasm with multiple resistance.

Early leaf spot remains a disease for which we have found stoong resistance in
cultivated groundnut. High levels of resistance to thiselase, however, have been found in
wild species, and progress is being made in transferring tlesistance genes to adapted
varieties.

The entomologists have entered a cooperative programhwlibhdian national program
scientists to find resistance to soil insects with parti@uemphasis on white grubs. This
group of insects infest the groundnut crop more severelysiaveral Asian countries than
had hitherto been realized. Field experiments at ICRISATnte have shown that several
wild species have resistance to jewel beetle, another kiofdoil insect that attacks roots.
Seed has been sent to the Coordinator of the All India Coarded White Grub Programme
for testing in north India for resistance to white grubsrdmg the 1990/91 postrainy season.

Observations and experiments on the causes of insect caetbs point clearly to excess
insecticide application and drought stress as beingjoracontributors. Reducing spray
application is a matter of raising farmer awareness abahé¢ hazards of applying insec-
ticides except when really needed. This problem is commonatnumber of crops in Asia.
The linkage of drought stress with pest outbreaks vindesa our adoption of a multi-
disciplinary approach to relieving constraints to producn.

The entomologists have tested a number of breeder's linredarmers' fields for resis-
tance to defoliators and sucking pests. We are impressed ey dll-round performance of
these resistant lines in the hot spots where they were thstend welcome the opportunity
to find out how well they perform under intense pest pressun other zones. The ento-
mologists have also decided that the ICRISAT farm is ndte tbest place to screen for
resistance to pests and would like to continue this procassa collaborative exercise with
other entomologists in Asia, besides India.

The relationships between the level of Spodoptera, gromuntdleaf miner, jassid activity,
and yield can be explained. For Spodoptera, we can relateagento the numbers of male
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moths caught in pheromone traps several weeks earlieucM of the foundation research
linking tomato spotted wilt virus and its thrips vectomsith the varied symptoms of bud
necrosis disease was carried out at ICRISAT. This workniew being continued in two
areas. A visiting researcher from Holland is studying rsaince to this virus (joint project
of the Breeding and Virology Units) and a research scholaom India is carrying out a
detailed study of the disease's thrips vector (joint prot of the Entomology and Virology
Units). We anticipate the need to extend this study to otherts of Asia because there may
be more than one vector and several distinct isolates of thisease.

Abiotic constraints. Many of the lines selected for resistance to biotic comshts have
poor pod yields in long day conditions because a disprapmmate amount of the photo-
synthate is diverted to the haulms. This recently discoswiphotosensitivity may explain,
at least in part, why some genotypes are resistant to diseaste one location but not at
another. We hope our researchill help us understand the phenomenon better aamdmi-
nate or reduce its influence in our breeding material.

Drought tolerance is of prime concern to many groundnutoyers. The search for
resistance continues under the line-source screening GRISAT Center. Subsequent test-
ing is to take place in a rain shadow area (Anantapur) soutfHwpderabad. A number of
varieties are now known to tolerate drought stress and available for evaluation outside
India. The mechanism of drought stress recovery is beingetédsso as to develop a lab-

based screening procedure.

Conclusion

This has been a brief overview of the activities of the Gromnd Group as they relate to
Asia. We hope that it is clear that our numbers are small,fact much smaller than the
number of groundnut scientists in many NARSs, that we haesponsibilities outside the
Asian region, and that we are based in an environment thatdifferent to most of those
obtaining in Southeast Asia, yet we plan our activities Withe needs of Asia as a whole in
mind. The nextphaseofour work will contain adaptive on-farm research; thisll be the

real test of the applicability ofour work.
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Chickpea Research at ICRISAT as Related to Asia

Jagdish Kumar
Legumes Program

Introduction

Chickpea research at ICRISAT continues to enhance the captaés of national programs
to increase the productivity and stability of chickpeaogluction by genetic and manage-
ment improvements. The Genetic Resources Unit (GRU), fhesource Management Pro-
gram (RMP), the Crop Quality Unit (CQU), and various diptines of the Legumes
Program at ICRISAT jointly contribute towards these goalsCRISAT and ICARDA
collaborate with a number of Asian countries on chickpeasgarch. Links are being
developed with more countries with the potential to growickpea, such as the People's
Republic of China and the USSR. Dr Johansen discussed imhgmot developments on
chickpea research at the Regional Legumes Coordinatavg'eting at ICRISAT Center in
Dec 1988. Therefore, this presentatiomill focus only on the important research findings
during the last two years.

Chickpea in the Nineties

Global chickpea research in the eighties was discussed itaidein Dec 1989 at the Second
International Workshop on Chickpea Improvement at ICRAS Center. Eighty nine chick-

pea scientists from 29 countries participated and formteldh recommendations for global
research in the nineties. The workshop recommended inseeaefforts to stabilize chick-

pea yields by incorporating resistances to important btcoand abiotic stresses. ldeotypes
for drought, higher latitudes, and high input systems wesuggested. It was pointed out
that to increase gains from selection, wider variabylishould be included in making
crosses. Basic research to understand the physiology aemegcs of chickpea was empha-
sized. As these recommendations have relevance for kpéea research in Asia which
accounts for about 90% of world chickpea production, wree making efforts to incorporate
them in our plans.

Chickpea research at ICRISAT was reviewed in Sep 1990 b @1 AR external pro-
gram review panel. The panel reported that the Instéetstchickpea research program was
moving in the right direction and achieving the desiredagn. They recommended that
more emphasis be laid on strategic and upstream researchC&RISAT and that NARSs be
given a greater role in applied research.

The biotic and abiotic constraints to chickpea productiame identified in Table 1.The
progress in alleviating some of these is detailed:
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Table 1. Constraints to chickpea production in differentzonesof the world.

Zones ("latitude)

Constraints 0-20 20-25 25-30 30-45

Biotic
Fusarium wilt 2-1* 2-1 2-1 3
Ascochyta blight - -

[N

6
Botrytis gray mold - 5 3
Root rots 3 3 5
Stunt 4 4 4
Helicoverpa 1-2 1-2 1-2

Leaf miner - - -

N O O b~

Abiotic Spring Winter
Drought 1 1 -
Salinity 3

Excessive moisture - - 2

High temperature 2

N A W R
w N N

Low temperature -

* 19 scale where 1 is mosmportantand 9 is leastmportant
- Not a constraint

Biotic Stresses

Ascochyta blight. To enhance resistance to ascochytegbhti multiple crosses have been
made at ICRISAT among known tolerant lines. The parentedusvere NEC 138-2, ICC
1903, C 235, 1LC92,1LC 202, and ILC 3279. Screening of segnmetg in a growth room at
ICRISAT Center has given selections with better resist@anthan the parents. These efforts

are continuing.

Botrytis gray mold. Botrytis gray mold can be a serious threat to chickpea protdon

especially in Bangladesh, parts of Nepal, and in northeasténdia. A high level of

resistance to this disease has not been observed so fad afforts are being made to
manage this disease by using tall and erect genotypes.eGenenhancement of resistance
may be possible by making crosses among tolerant lines anlisesguent selection among
segregants under appropriate disease pressure. Someeding Ilines like K 850 X
Dhanush, ICCL 86247, and ICCL 87322 have shown the mosketance in epidemic

situations.

Pests. Progress has also been made in breeding for Helicoverpmigera (pod borer)
resistance using a program similar to that for enhancimegistance to ascochyta blight; In
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the meantime the linkage between resistance to pod bomed ausceptibility to fusarium
wilt has been broken, and a number of lines including IC®®&111 now combine the two
resistances. Also, various components of integrated pmstnagement are being tested in
farmers' fields to reduce damage by insects.

The first consultative group meeting on the host selectiomhavior of H. armigera was
organized at ICRISAT Center, 5-7 Mar 1990.

Abiotic Stresses

Concepts of functional ideotypes for particular environme were proposed for drought
stress, high latitudes, and high input situations.

Drought tolerance. Drought is perhaps the most important abiotic stresmiiing chick-
pea productivity. Sources of drought tolerance were idéietd, segregating populations
were screened, and selections combining drought toleeamcith good yield have been
made in the cross ((Annigeri X ICC 4958) X ICC 12237). Othemusces, ICC 10448 and
ICC 4951, have also been used in crosses. ICC 4958 has a loagdrmore voluminous
root system than most other lines, which seems to be relatedts drought tolerance. Its
large seed and the double-podded character appear to coitfegreater sink strength at
basal nodes. These findings are likely to enhance stapilotf performance in drought
environments where chickpea is generally grown.

The extra-short duration kabuli line, ICCV 2, escapesgménal drought because of its
early maturity. Two desi lines ICCVs 88201 and 88202 of siaridurations have been bred
and are under yield tests.

Temperature tolerance. Temperatures 30°C during podding are harmful to chickpea.
Screening for high temperature tolerance done by sowinglJan has resulted in genotypes
which produced yields of over 1.5 t hfa"This also showed that lines such as ICCV 2 could
be planted as late as Jan under conditions obtaining at IGRT Center, giving farmers
more options for growing this crop.

Chickpea does not normally set pods under extreme cold c¢ooeds. Screening ger-
mplasm and breeding materials at Hisar identified a feypFants that did form pods atlow
temperatures. Other low temperature selections, ICCV BB5and CTS 30521 and 10886,
are also early maturing lines and therefore, escape foldesseases and pod borer attack.
More work is being done on these lines.

Release of Cultivars and Performance of Elite Lines

Kabuli chickpea cultivation was extended to peninsulardia in 1989 when ICCV 2, an
extra short-duration, wilt-resistant kabuli cultivar, aw released as Swetha in Andhra
Pradesh, India. ICCC 37, a desi line, was also released asnKirat the same time. ICCC
32, a wilt-resistant kabuli line, and I CCL 82108, a wiltsistant double-podded desi line,
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were released in Nepal this year. ICCV 2 is in demand outshAdedhra Pradesh, especially
in Maharashtra State of India, and in Myanmar. ICCV 10, altwiesistant desi cultivar,
appears to have wide adaptability, doing very well in Indaad Bangladesh (as ICCL
83228). Similarly, the performance of ICCLs 83007, 830083103, 83105, 83107, and
83228 in Bangladesh and ICCL 86237 in Nepal have been vergnpising. Some of these
lines may be released in the near future.

Working Groups

Two working groups, one on ascochyta blight (in coopewatiwith ICARDA) and another
on botrytis gray mold, are being organized to focus resdaon these diseases. It is hoped
that this developmentwill help in the breeding of chickpea linewith enhancedresistance
to these important diseases.

Chickpea in the Indian Subcontinent

Chickpea is the most important pulse crop in the Indianbsantinent and therefore,
countries in the region, notably India, Pakistan, Banglade Nepal, and Myanmar are
making efforts to increase productivity of this pulse thuggh crop improvement, and by
finding special niches in various rotations to fit this @ro These efforts have been de-
scribed recently in the Second National Workshop on PulsesBangladesh held 6-8 Jun
1989. Two examples being the efforts to introduce chickpedo the Barind area of
Bangladesh, and the delta region of Myanmar.

Future Prospects

The increased demand for chickpea as a high protein and thhedbod is worldwide. As

nearly 90% of chickpea is grown as a rainfed crop, more etiSoare needed to increase and
stabilize productivity under drought. At the same timehickpea production should be
extended to areas where it has a comparative advantage.icBassearch to understand the
genetics and physiology of various traits through convemtal and molecular methods
should be strengthened to widen the genetic base for ioming this crop. Long- and
medium-duration chickpea show high yield potential, bthtis potential is rarely achieved
mainly because of end of season abiotic and biotic coaigtts. Attempts to reduce the
maturity duration of the crop in different regions are bgirmmade to avoid the risks to
higher productivity. In the meantime, efforts to developltivars with tolerance or resis-
tanceto different abiotic and bioticstresseswill continue.
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Pigeonpea Research at ICRISAT as Related to Asia

R.P. Ariyanayagam, C. Johansen, M.V. Reddy,
S.S. Lateef, C.K. Ong, and S.B. Sharma

L egumesand Resource Management Programs

Introduction

An overview of ICRISAT's pigeonpea improvement prograand its achievements was
presented at the meeting of coordinators in 1988. Fodiag that meeting, collaborative
research and developmental efforts aimed at improvinigegonpea production technology
were stepped up in several of the network countries. §heattempts are progressing well.

This paper highlights some recent achievements of our Rawogs, the results ofjoint
research in the network countries, and indicates some splwle areas for future network

collaboration.

Recent Achievements

Short-duration pigeonpea. Early this year the first short-duration hybrid pigeoag,
ICPH 8, was identified for release in India. It has showryield advantage of40-50% over
existing varieties and possesses good yield stability.

Our efforts to breed phytophthora blight, sterility mosaidisease and wilt-resistant
extra-short-duration (ESD) and short-duration (SD)gpbnpea are progressing well. We
now have SM and wilt-resistant SD lines. Early genepats of SD and ESD pigeonpea
have shown field tolerance to phytophthora blight.

New plant types, such as ESD indeterminate, SD and ESD gaoa dwarfs, SD deter-
minate vegetable types, and annual habit, have been mtlgeidentified.

The response of the newly evolved ESD lines differing imnopy characteristics to
plant population and sowing date in different envirments has helped us determine
optimum agronomic requirements of these genotypes, Thenaype X environment re-
sponse of a wide range of ESD genotypes indicate that ESuDtigars that mature in 90
days can compete with other SD legumes such as cowpea andgmbean in situations
where soil water availability may be low.

SD genotypes such as ICPL 86012 have been identified wlehter ratoonability than
ICPL 87. Members of this group were found most sensitive drought stress during the
flowering and early pod-filling period. Deep rootingahit, indeterminancy, and the ability
to retain leaves during drought, conferred drought s¢ance. SD pigeonpea has residual

benefits on the subsequent crop. Waterlogging effeditsve been quantified in terms of
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reduced soil oxygen concentration. Yield reduction tkhi delayed sowings can to some
extent be attributed to waterlogging.

During 1989,25 SD pigeonpea replicated yield trials at80 advanced promising lines
were supplied to 10 Asian countries. All but one countrlyased their data from these tests
with us. Grain yield exceeded 1.0 t Ha-at one or more locations in most countries. In
Indonesia, yields were very poor, and this may have been tbukow biomass accumulation
as suggested by the short time to maturity, and to peamage. Perhaps adjusting the
planting time to achieve appropriate vegetative growrmray help improve yields in Indo-
nesia. In general, the top two lines were location-dacountry- specific. However, a few of
them performed well at either more than one location withamountry, orin more than one
country. For instance, ICPL 84037 performed well in aHe four test locations in Myan-
mar; ICPLs 83006, 86005, 83015, and 87105 were among tap two yielders in two
countries.

Medium- and long-duration pigeonpea. In the medium-duration (MD) group, com-
bined resistance to SM and wilt, as well as individual isdance to each of these two
diseases have been bred. We have also bred tolerance hto god borer, Helicoverpa
armigera.

For the long-duration (LD) group, SM and podfly resist@schave been incorporated.

MD and LD lines were evaluated in replicated tests atetdirlocations in Nepal. Addi-
tionally, improved lines were tested in Sri Lanka, Viream, and Myanmar. Although yields
were not particularly high for the MD cultivars, probkab due to pod borer and podfly
damage, the ICRISAT lines generally performed better ththe control cultivars.

Perennial Pigeonpea in Agroforestry Systems

If farmers in the semi-arid tropics are to adopt agrodetry on a wide scale, researchers
must address two major problems. One is the possibilitycompetition between trees and
field crops in environments where moisture and soil fidrty are likely to be limiting. The
second is the considerable delay before farmers caneexpany economic return from
trees.

In response to these problems, fast-growing short-livewbody species such as pi-
geonpea have been examined at ICRISAT Center. Pige@nps a truly multipurpose
species. It provides food, fuelwood, fodder, and shelteaterial to subsistence farmers. It
is already widely grown as a food crop in South Asia amtther parts of the world, and its
leaves are readily accepted as livestock fodder. Promaugsiperennial lines, such as ICP
8094, which are suitable for long-term cultivation habeen identified as they combine
disease resistance with excellent agronomic traits. Tehdenes are particularly suited for
soils which are shallow, stony, and low in fertilityommon features ofdegraded, marginal
land that is too risky for regular cropping.

The main advantage of perennial pigeonpea is the abilotfyroots to grow over a long
period so that they can penetrate deeper than the rootsamfual crops. Furthermore,
perennial pigeonpea is slow maturing and regrows welleafregular cropping. Erect
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branching lines which are less competitive with annuabgs, or bushy types with high
fodder potentials have been identified. Results from ba@tliisols and Vertisols have shown
that annual production of 6-8 t ha-of wood, 5-6 t ha' of fodder during the dry season, and
1-2 t hat of grain are possible under rainfed conditions.

Germplasm Collection

During 1989/90,152 germplasm accessions were collectediG L N countries of which 89
were from India, 36 from Indonesia, 2 from Myanmar, 1 fmothe Philippines, and 24 from
Thailand.

Mineral Nutrition

Phosphorus (P) acquisition by pigeonpea was studied undspecial project funded by the
Government of Japan. The root exudate piscidic acid abd derivatives were shown to
release P from iron-bound forms in the soil. This may prdeian explanation for the lack
of responsiveness to added P by pigeonpea in iron-richlssoResults of this study, and
others relating to soil aeration, root system quantiftimen, and intercropping effects, were
presented in an international workshop on Phosphorous Ntiom of Grain Legumes in the
Semi-Arid Tropics, held at ICRISAT Center in Jan 1990.

The F, generation of Cajanus cajan x Atylosia albicans was fduto be as salt tolerant
as its tolerant parent, A. albicans. Thus salt tolerarapgpears to be dominantly inherited.

Pests and Diseases

The pod borer, Helicoverpa armigera, was the most damagpest on all maturity groups,
across AGLN countries. The spotted borer, Maruca testislalusually a pest of SD pi-
geonpea in northern India, is apparently taking hold of SDggedinpea in central and
southern India. The pest is also widespread in Sri Lanked aMyanmar. The podfly,
Melanagromyza obtusa, is particularly damaging in MD anB lpigeonpea.

ThefirstMD Helicoverpa-tolcmnt cultivar, ICPL 332, wa®leased in Andhra Pradesh,
India in 1989. Host plant tolerance to borers has been tdfeed in SD, MD, and LD groups
but not in ESD pigeonpea.

International pigeonpea pests resistance nurseriesP®®N) of SD, MD, and LD groups
were sent for 24 tests in Indonesia and 20 in India. In addnti 43 promising selections
were sent to Indian scientists and 10 to Pakistan. ICRIS Anfoenologists are involving
farmers in India in the evaluation of pest-resistant genematerials under resource poor
conditions. Pod borer-tolerant germplasm maintained rhreisistance and yield superiority
in tests carried out in Myanmar, Indonesia, India, and Sainka.
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Nematodes

Major nematode problems have been identified on the badisa @questionnaire survey of
nematologists and plant protection scientists. Root kndte(oidogyne spp.), root lesion
(Pratylenchus spp.), reniform (Rotylenchulusreniformisnd cyst (Heterodera cajani spp.)
nematodes cause problems- The survey did not include Sougha and no information is
available for this region on problems caused by nematades

We have initiated preliminary surveys in Nepal and hopeistlcould be gradually
extended to the major pigeonpea-growing countries of tegion.

We have standardized host plant resistance screeningrteqpues for identifying sources
of resistances to the reniform, cyst, and the root knot neadas. Sources of resistances to
root knot nematode, such as ICPs 11289, and 11299, have beentified.

Diseases

Stem canker/root rot caused by Macrophomina phaseolinaigRbtonia bataticola) was
found to be a widespread disease affecting pigeonpea impdNe Myanmar, Sri Lanka, and
India. A program to identify sources ofresistance to thieedase was initiated at ICRISAT
Center in 1988, SD lines such as ICPLs 86005 and 87105 thatewfound promising at the
Center, are being evaluated in Nepal, Myanmar, Sri Lankad bBmdia. In collaboration with
Andhra Pradesh Agricultural University (APAU) furthermscening ofgermplasm has been
undertaken during 1990/91 at Madhira in Andhra Pradesh;hat-spot' location for the
disease. More than 200 pigeonpea lines found resistanditfferent diseases at ICRISAT
Center have been sent to Sri Lanka forevaluation agaitnstmmscanker. ICPL 366, a sterility
mosaic resistant LD cultivar, was found to be susceptibbestem canker in Nepal.

An experimentto determine the strain situation in sterylimosaic pathogen and its mite
vector in Nepal in relation to India is in progress. The uHs obtained so far in India
indicate strain differences for SM.

A preliminary disease survey undertaken in Myanmar in 19&ported low incidence
of both fusarium wilt and sterility mosaic. The reason forighow incidence needs to be
investigated. At Mahlaing farm in Mandalay division, whethere was heavy incidence of
SM in pigeonpea trials in 1989, the local cultivars sufée less than many introduced
genotypes. ICPL 366 and a few other cultivars resistaotSM in India were also found
resistant to SM in Myanmar, which suggests strain simitaes for the two countries.

Germplasm screening at ICRISAT Center and several otloerltions in India identified
KPBR-80-2-1 which, besides being resistantto fusarium walnd sterility mosaic disease,
showed resistance to phytophthoraight. This line will be tested in other countries as
well.

Seed dressing followed by two foliar sprays with ridomil dtt-day intervals after
sowing provided effective control for phytophthora blig in susceptible SD pigeonpea
since susceptibility to phytophthora blight decreasedeafthe plants were 45 days old.
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Future AGLN Collaboration

Replicated yield trials. Replicated yield trials of the following maturity durimtns will

be available in 1991:

e Two sets of ESD trials designated EXPIT 91 determinate ¢ypDT) and EXPIT 91
indeterminate type (NDT); their maturity duration is leslsan 110 days at Patancheru

« Two sets of SD genotypes designated EPIT 91 DT and EPIT 9D TN their maturity
duration ranges 111-135 days at Patancheru

e Medium-duration Pigeonpea International Trial (MPIT)emgotypes that mature in
140-160 days at Patancheru

e Long-duration genotypes that mature in more than 180 days$atancheru

Germplasm

e Perennial pigeonpea germplasm for suitable AGLN envimemts
e« Hybrid pigeonpea that can be developed using male stetihees and male parents of
different maturity durations which are available at ICRAT

Nurseries

 International Pigeonpea Pest Resistant Nurseries cstnigig of resistant cultivars and
susceptible checks can be provided for assessing pesttieas in different agroclimatic
zones

* Pod borer- and podfly-resistant selections and bred limdsall maturity durations are
available for multilocational testing

e International Pigeonpea Multiple Disease NurseryP(MDN) comprising lines resistant
to single and multiplediseaseswill be available

Collaborative activities

The following activities can be considered with AGLN:

e« Germplasm collections for such countries as Malaysiaie¥ham, the People's Republic
of China, Taiwan, Indonesia, and the Philippines from whexnly a few accessions exist
in the collection at ICRISAT

e G x E analysis to determine factors affecting adaptatiofnpogeonpea.

« Constraint analysis of physical, environmental factof®r new pigeonpea areas

* Integrated pest management projects and programs

e Systematic surveys to estimate the losses caused by Mabomina phaseolina stem
canker as well as for other diseases and pests

e Training in breeding, agronomy/physiology, and pest andsedhse management at
ICRISAT
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Resource Management Program Research
as Related to Asia

J.L. Monteith and S.M. Virmani

Resource Management Program

Mandate

ICRISAT's mandate has two components relating specafiy to the Resource Manage-

ment Program (RMP) as distinct from the crop improvemembgrams.

e ldentify constraints to agricultural development in tlksemi-arid tropics and evaluate
means of alleviating them through technological anmsiitutional change.

e« Develop improvedfarming systems thatwill help to increase and stabilize agricultural
production through more effective use of natural and humreasources in the SAT. Few
of the terms in this mandate need comment.

Farming systems. As far as experimental work is concerned, "croppingsgms” would
be more appropriate as ICRISAT does not have a mandate tokwwith animals.

Increase and stabilize. We would now add "sustain natural resources"” for whithree
categories are distinguishable: replaced (sunlightinja replaceable (nutrients); and irre-
placeable (soil). We recognize that the demand for baséesources (water, energy) is
rapidly increasing with major implications for agricwital production.

Human resources. Examples are: experience, skill, muscle power, housahehdow-

ments, and capital.

Constraints. Any limiting resource: pests, diseases and weeds; acdessredit, market

infrastructure, and policies.

Mission

The components ofthe mission are five-fold:

e characterize and evaluate resources

e explore ways of managing production constraints

e develop production systems that are more efficient,bs¢a and sustainable

e evaluate the adoption of new technology

e develop the principles and practices of resource masrmagnt in collaboration with
NARSs and mentor institutions; and inculcate them throughihing
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Organization and Direction

Before 1986, Economics and Farming Systems were separategmms. Farming Systems
was composed of the following units: Agroclimatology, Crpimg Systems, Soil Fertility
and Chemistry, Soil Physics and Conservation, Land and WaManagement, Farm Power
and Equipment, and On-farm Research.

Following recommendations from the External Program Rewi (EPR), the two pro-
grams were combined in late 1985 to form a Resource ManagetmRrogram (RMP) under
Dr M. von Oppen. For administrative purposes, three grouparev identified: Agronomy,
Soil, and Economics. Table 1 Ilists the wunits in each group adescribes their
responsibilities.

Structure

Whereas previous farming systems work was organized arosod types and watersheds
where those types were represented, the core of RMP now riepg and crop systems.

Table 1. The groups and units of the Resource Management Progm and their
responsibilities.

Groups Units Responsibilities

Agronomy
Agroclimatology collection and analysis of climatic records, crop
modeling, weather and disease
Cropping Systems crop physiology/agronomy of inter-cropping/
agroforestry, rice-based systems, contingent crops

Production Agronomy testing production systems, on-farmagnhostic

surveys
Soil
Soil Chemistry processes determining nutrient availability, le-
gumes as N sources
Plant Nutrition nutrient uptake and metabolism, role of mycor-
rhizae
Soil Physics physical properties of agricultural soils, soil water
dynamics
Land and Water control of runoff and erosion, supplementary irri-
Engineering gation, implements
Economics microeconomic surveys and analysis, integrated

pest management, adoption, natural resource eco-
nomics, research resource allocation
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Biological input comes from the crop improvement progra and physical input from the
environmentally based units. Output to farmers throughARSs is steered and evaluated

by Production Agronomy, and Economics.

Allocation of Responsibility

Table 2 shows the distribution of responsibilities amonpetgroups and units of RMP
components of the mission statement, and the number of dcden involved. Points to note

are the complementarity between the three units in Agrorygmand between Soil Physics
and Land and Water Engineering; and the broad program odérExmics.

Research Mode

We find it convenient to discuss research modes by arramggthe research spectrum around
the sides of a triangle which has the farmer at the apex a@RISAT and NARS scientists

Table 2. The distribution of the components of the missiostatement amongunits
the Resource Management Program and the number of scientssinvolved.

Mission components

Scientists

Groups and Unit a b c d International National
Agronomy
- Agroclimatology ¥ * 2 1
- Cropping Systems * * 1 1
- Production Agronomy * * 1 1
Sail
- Soil Chemistry ¥ ¥ : 1 2 (1)
- Plant Nutrition * * 1
- Soil Physics * 1
-Land and Water * ¥ 1 3

Engineering
Economics * * * * 2(2) 1
Totals 5 7 4 2 10(2) 12 (1)
a.characterize and evaluate resources
b.explore ways of managing constraints
c. developefficient, stable, and sustainable production systems
d. evaluate and adopt new technology
e.numbersin brackets are externally-funded staff
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a. Past Farmer

West Africa

ICRISAT Strategic Basic NARSs

etc. Extension

b. Future Farmer
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East Africa

ICRISAT Strategic Basic NARSs

etc. Extension
Figure 1. Past (a) and future (b) research modes arranged around the sides of trian-

gles connecting the farmer, and ICRISAT and NARS scientists. The thickness of the
sides of each triangle broadly indicates research priorities.
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at the ends of the base (Fig.1). Moving around the trianglleere is a progression from
strategic and basic research through applied and adaptiveliagnostic research.

The thickness of the sides of the triangle is a broad irdion of research priorities.
Before the formation of RMP, there was strong emphasis @mplaed and adaptive research
(Fig.la). Over the past four years, more strategic andibaesearch has been introduced in
an endeavor to understand some of the mechanisms goveyndanstraints to production
(Fig.Ib). We recognize that a swing away from on-farmdadiagnostic research has gone

too far and should be corrected.

Geographical Distribution

The following list shows the distribution of RM P researaltivities in different geographi-

cal cpuntries and regions.

India Village-level studies: socioeconomic record from 10hages in five states
over 10 years
Watersheds: 2 on Alfisols, 1 on Vertic Inceptisols

West Africa Village-level studies: socioeconomic record from 10 hagges in three

agroecological zones for 10 years

Ethiopia Watersheds: 2 Vertisol sites proposed for ICRISAT cortution to the
Joint Vertisol Management Project

Asia AGLN: participation in surveys, conferences, climataly, soil chemis-
try, economics

Collaboration

R MP has collaborative activities with several groups anm several issues. These include

the following:

International Centers

e International Fertilizer Development Center (IFDC): Nbtgen management

e International Food Policy Research Institute (IFPRI)nclome and consumption in West
Africa

 International Livestock Center for Africa (ILCA) and latnational Board for Soil Re-
search and Management (IBSRAM): Vertisol management ithi®pia

 International Benchmark Sites Network for Agrotechnglo Transfer (IBSNAT): Crop

modeling
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NARSSs

e Central Research Institute for Dryland Agriculture (CRAD: Agroforestry, nutrient
management, land/water management

e Institute of Agricultural Research (IAR): Vertisol magament in Ethiopia

* All India Coordinated Research Project on AgrometeorgVo(AICRPA): Agroclimat-
ology

e Directorate of Rice Research (DRR): Rice-based systems

Sustainability

Several of RMP's projects are directly concerned with mma¢ production systems more
sustainable. We are considering whether further effost needed. For example, we are
asking whether we should attempt to coordinate long-termalts on different production
systems within the SAT.

Gender

The EconomicsUnit takes full account ofgenderissueswhen they arise, for exampleén
village-level studies, and has supported a research siudeorking in this area. We are
presently considering whether the subject should beoadéd to evolve naturally or ifmore
positive action is required.

Conclusion

ICRISAT's Resource Management Program contains a randedisciplines which is

unigue, and is almost without parallel in other internatédncenters. Elements of the

Program have made a major contribution to our understagdof how farming systems

operate in the semi-arid tropics and how they can be moéddfito increase production and

income. However, the full potential of this Program has &tib be realized. Our rate of

progresstowards the goalwill depend on:

+ the rate at which we become involved with production sbmaints in Asia (through
AGLN) and in east and southern Africa

* the rate at which we can achieve an even closer integmatoddisciplines than we have at
present
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REGIONAL GROUP REPORTS:
COLLABORATION WITH THE AGLN

ADB

D. Nangju and M.S. Rao
Asian Development Bank, Manila

Introduction

We would like to thank ICRISAT for inviting us to discusspportunities for collaboration
between the Asian Development Bank (ADB) and AGLN. Thisnkehop is being held by
ICRISAT as an activity ofthe ADB-financed technical astsisce to ICRISAT for strength-
ening grain legumes research in Asia. This technical assise for $ 590 000 was ap-
proved by the Bank on 10 Jul 1990. Thipaper will discuss the opportunities for
collaboration between AGLN, ADB, and the 11 AGLN countsighrough the technical
assistance grants provided to ICRISAT

ADB Support of Grain Legume Research

It is the Bank's policy to support agricultural research regional and national levels. At
the regional level, the Bank has supported internationedsearch centers - including
ICRISAT - to ensure that IARCs adequately cover issues oficern to ADB's developing
member countries in the Asia-Pacific region, and that e&isch results are transmitted to
them. At the national level, the Bank has provided suppoot research institutes to carry
out applied and adaptive research with extension servidesdisseminate research results
to farmers.

The ADB support to international agricultural research bhased on a three-point policy:
the Bank only supports research of application in the AsiRacific region; the Bank does
not provide general budget support grants and, the Banppouts specific, measurable, and
time-bound research projects pertinent to its operasoim the agriculture sector. As of Sep
1990, the ADB has provided $ 22.9 m as grants for 56 actiwst at 16 international
agricultural research centers. About 50% of the supperént to the four CGIAR centers,
with 87% ($ 9.8 m) of this going to ICRISAT and IRRI, the twementers based in the

region.
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The ADB's agricultural research policy emphasizes techogiks for less favorable
environments (i.e. rainfed areas) and for non "Green Rlmoon" crops. The Bank has
promoted technology development and.grain legume protdac expansion under the fol-
lowing projects:

Second crop intensification program loan to Myanmar. Approved in Sep 1983 and
completed in March 1990. The production of butter bearhickpea and other nonlegume
crops (wheat, sorghum, and millet) was significantly reased through fertilizers, produc-
tion and distribution of Rhizobium, construction of staye godowns, and support to four
seed farms and two central agricultural research stagion

Secondary crops development project in Nepal. Approved in Sep 1989 and currently
being implemented. The production of chickpea, lentil,tato, ginger, maize, millet, and
mustard/rapeseedvill be increased through strengthening of research and esi@n, agri-
cultural marketing, and credit.

Technical assistance grants to AVRDC, AVRDC has received $4 065 000 as grants for
eight projects. The grants financed research and tragniin vegetable crops including
soybean and mung bean, tomato, sweet potato, and Cdeneabbage.

Technical assistance grants to ICRISAT. ICRISAT has received $ 4 445 000 for nine
projects. The projects have been mainly aimed at strengthg research on grain legumes.
The projects include the collection and evaluation of gerdmsm (both grain legumes and
cereals), chickpea research in Pakistan, pigeonpea aede in Sri Lanka, Phase | to
support AGLN in four south Asian countries, and Phaske to support AGLN in 11

countries in Asia.

Opportunities for Collaboration

In early 1987, ICRISAT requested ADB support tofinangdé& L N activities in 11 Asian
countries. Due to limited funds and the need for cautiot was agreed that the support
would be to strengthen grain legume research in four soAhian countries (Bangladesh,
Myanmar, Nepal, and Sri Lanka). Phase | was approvediec 1987 and completed in Jun
1990.

With the satisfactory completion of Phase | the Bank apped Phase Il for strengthen-
ing grain legume research in Asia in Jul 1990. The madhjective of Phase Il is to
consolidate the achievements in Phase | countries amdipgrade A G L N activities to seven
other Asian countries (People's Republic of China, Indiadonesia, Pakistan, Philippines,
Thailand, and Vietnam). The other objectives are to:

e assist Asian NARSs select and test grain legume bregdiimes and technologies from

ICRISAT, and to help farmers improve their grain legumeoduction
+ strengthen research cooperation among ICRISAT and Assaientists to solve common

constraints to grain legume production, and facilitatatmrial and information exchange
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e assess and overcome the constraints preventing fasmfeiom adopting technologies and
varieties

e train national agricultural research scientists in spgeciskills related to grain legume
research
The technical assistance covers three major components.

Research. Research consists of on-station varietal trials to lenade new ICRISAT and

NARS genotypes, on-farm trials to evaluate varieties attder technologies found promis-
ing in on-station trials; adoption studies to identify darovercome constraints to rapid
adoption of superior technologies, evaluation of pronrig grain legume varieties for
rainfed rice-based systems, and special collaboratieserarch to solve urgent constraints to

legumes production.

Training. Training is tailored to meet the needs of scientists @aedhnicians. The grant
will help cover thecosts of AGLN members* attendanceat short coursesconducted at
ICRISAT or in-country. Local, ICRISAT, and other regiohaspecialists will be the re-

source people for these courses.

Coordination and planning. This grantwill help supportthe coordination unit at RQ -
SAT, review and planning meetings, workshops, visits,dasurveys. Review and planning
meetings will be held to bring together AGLN countries ®ACRISAT to review AGLN
collaborative research results in each country, an@arplfuture research and training needs.
It will also support the exchange afformationthrough visits ofcountry-AGLN scientists
to ICRISAT. Appropriate surveys will also be supported.

The executing agency is|ICRISAT which has well establédghscientific and administra-
tive links with the 11 participating countries. The tetiltal assistance is to be implemented
over three years and commenced in Oct 1990.

This technicalassistancewill help scientistsfrom 11 Asian countries cooperat&ith
ICRISAT and with each other to strengthen their grain leme research. The expected
output is adapting high-yielding legume varieties toegpfic areas, removing constraints to
farmers adopting technologies, and increased grain Imguresearch. The Bank has high
expectations for the outcome of this project.

In addition, the ongoing ADB-assisted technical assistanfor the establishment of a
Biotechnology Research and Training Unit and the stgelmening of the Genetic Resources
Unit of ICRISAT offer opportunities to Asian scientistsotcollaborate with ICRISAT.

To achieve the objectives outlined, it is imperative ththe following issues be resolved
during the workshop:

* a detailed research and training plan for each corynt

« an effective means for channelling ADB grant funds froll@RISAT to the national
cooperators

e ensurance that there is no duplication of efforts amodgnors in support of grain

legume research in Asia
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Conclusion

We wish the participants success in their deliberationsrithg this workshop* We hope that
the Bank's modest supponill be a catalyst for promoting grain legumresearchin the 11
A GLN countries and, that there will be tangible resultstenefit the small farmer and the
rural poor of Asia.

AVRDC

S. Shanmugasundaram

Asian Vegetable Research and Development Center, Strua

Background Information

AVRDC is an international agricultural research center (R€) established in 1971 to

improve food crop production in developing countries. AVREDs mandate is " to conduct
research, carry out training, and provide basic information production and marketing of
vegetables". The Center is organized into three programsop improvement, production
systems, and international cooperation. AVRDC is condimngt intensive research on Chi-
nese cabbage, mung bean, pepper, soybean, and tomato. wA imétiative on onion, garlic,

and shallot is planned and the Center is evaluating a nemlof other vegetables for
inclusion in its research program. The Center has ab880 research and technical support
staff from 10 countries. The Center's 1989 budget of US 849m was provided by the
governments of nine countries. Special project funds arovided by a number of interna-

tional donors.

NARS/AVRDC Joint Achievements

Germplasm exchange AV RDC scientists, working with NARS scientists, have ass

bled almost 34 000 germplasm accessions of all crops. O6¢hes914 are mung bean and
12 662 soybean. In 1983, AVRDC was designated by IBPGR todhoie mung bean base
collection. Since 1973 AVRDC has distributed over 250 08éed packets to 171 countries.

Research achievements. The yield potential of mung bean has increased steadilgnfr

0.3-1 t ha® to 2.7 t hd, resistance to Cercospora leaf spot has been incorpodatesis-
tance to bruchids has been identified and is being incogaded, photothermalsensitivity
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has been reduced, and some level of powdery mildew nasice and synchronized matu-
rity incorporated into improved lines. These improveithés have pods above the canopy
and tolerance to lodging and pod-shattering; AVRDC mgibhean lines have been officially
released as new cultivars 43 times in 18 countries. Theg grown on about 400 000 ha in
the People's Republic of China, 488 000 ha in Thailanhd 30 000 ha in Indonesia.

The yield potential of soybean has been increased from f-hat! to 4,7 t hd, ger-
mplasm less sensitive to photothermal differences hasnbéagentified and used in develop-
ing improved soybeans, soybean rust has been studiedl arertical and horizontal
resistances identified, improved high-yielding vegetabkoybeans have been developed,
and multiple disease-resistant lines with good seed qtyaliave been tested by NARSs. So
far, 17 improved AVRDC varieties have been released b dountries. AVRDC-derived
soybeans released by NARSs are planted on 360 000 ha ridohesia, 75 000 ha in
Thailand, and about 10 000 ha in Taiwan.

International cooperation. Almost 1000 research and extension staff from 48 couas
have been trained at AVRDC and at its regional trainingogram in Bangkok, Thailand.

The AVRDC bilateral programs in Indonesia, Korea, Makdgp, Niger, the Philippines,
St. Lucia, Thailand, and Bangladesh interact and exch@rnechnologies. A regional center
has been established in Thailand,and others are underohi@gion. Networks have been
established in southeast Asia (AVNET), in southern Afei¢CONVERDS) in collaboration
with the Southern African Development Coordination C(fenence (SADCC) and Southern
African Centre for Cooperation in Agricultural ReseardiISACCAR), and in South Asia
(SAVERNET).

A Tropical Vegetable Information Service (TVIS) for Chese cabbage, mung bean,
and soybean has also been established. Two internatiosyahposia on mung bean and four
symposia on soybean have been organized by AVRDC, andehaesulted in global state-
of-the-art publications on these crops. A global direcyoof mung bean and soybean
researchers has been prepared and a number of techhnbadletins, bibliographies, cata-
logues, guide sheets, slide sets, and videos have beewnelbgped for the NARSs.

AVRDC/NARS/AGLN Collaboration

AVRDC iscooperating with all AGLN NARSs. Further cperation through collaboration
with AGLN is expectedto improve the efficiency of AV R D Casctivities in Asia. AVRDC
also works closely with other TARCs to facilitate regead and information exchange.
AV RDC expresses its appreciation to AGLN forinviting ue serve as the resource base to
fll the gap inresearchand informationneedson mung beanand soybean on ateasttwo
occasions. AVRDC's entomologist participated in and toibuted to the integrated pest
management of mung bean and soybean in Nepal. AVRDC wawitiedd to present lectures
and participate in the discussions at the AGLN courseganised in Sri Lanka. | had the
privilege and opportunity of assisting and working cldgewith AGLN staff and NARS
scientists in that course on behalf of AVRDC. Our paripation in the present meeting
further demonstrates AVRDC's commitment and keen intdreo collaborate with AGLN.
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Opportunities for Future Collaboration Between AVRDC and AGLN

NARSs have repeatedly expressed interest in adding mungnbaad soybean to the AGLN

network, AGLN has recognized the resources available AY RDC for mung bean and

soybean and has used it to bolster AGLN activities. Funmhensideration needs to be
given on how AVRDC expertise may be used since the majonsiraints to improving
mung bean and soybean production for AGLN partners arajor targets of research at

AVRDC
AVRDC is interested in collaborating with AGLN as an actiyartner. Any of the

following five suggested options could help further exte AVRDC's services to NARSs

and strengthen AGLN:

e AGLN could subcontract research on mung bean and soybbgnproviding funds so
that AVRDC could participate actively in the AGLN by pvoding world germplasm,
breeding materials (nurseries), research backup, tragnimand information.

e« AGLN could provide funding to support a senior scieritisn mung bean and soybean
research at ICRISAT. For this AVRDC could second a sdishto ICRISAT and back-
stop the scientist with technologies, materials, and inrf@artion.

* AVRDC could provide to AGLN research training and informah support should
AGLN include such components in its proposals to donors.eTdore research activities
of mung bean and soybean will continue to be the responstgibf AVRDC either at its
headquarters or at one of its regional centers.

e« AVRDC could cooperate with NARSs on mung bean and soybégnhaving a working
group within SAVERNET, or by establishing another netwkofor these two crops.

e AVRDCandICRISATcould collaborate inaregional coondition mechanism, FLASC,
as suggested by a meeting organized by ACIAR and IDRC in Banlg,k30 Apr- 1 May
1988.

The FLASC proposal is discussed in Appendix 2 ofthe AGL Nddinator's Reportin
these proceedings. AVRDC agrees in principle with such wmdertaking with the under-
standing that the proposed mechanism would focus on pitiprresearch areas rather than
on meetings and discussions.

FAO/RAS/89/040

D.M. Tantera

FAO/RAS/89/040, Bogor

FAO provides support for strengthening agriculture syssein its member countries. Its
main concern is to improve food production for the smallrrmers in developing countries
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of Asia and the Pacific region. To meet this concern, FAOtiated RAS/82/002 in May
1983 entitled the Technical Cooperation among Developi€guntries (TCDC) for the
Research and Development of Food Legumes and Coarse Grannshe Tropics and Sub-
tropics of Asia. It was funded with $ 860 000 by UNDP and tenmted in Jun 1989.
Among its achievements are an increased awareness amosig® countries of the need to
mobilize resources to improve food legumes and coarse msaiand the provision of a
forum for exchange of information, ideas, and materiahsrough newsletters, germplasm
exchange, study tours, workshops, and training courses. dohieve these goals
RAS/82/002 worked closelywith NARSs andlIARCS. The project used the TCDC ap-
proach and encouraged sharing of experience and informatihrough networking. The
Project trained 260 mid-level researchers and distribdite50 improved crop varieties for
in-country adaptive tests and evaluation.

Project RAS/82/002: Aims and Objectives

Based on the positive results of Project RAS/82/002, the DR has provided $ 2.4 m over
three years effective 1 Mar 1990, for a second phase €edlRAS/89/040 Regional Coopera-
tive Program for Improvement of Food Legumes and Coarseaids in Asia. The
RAS/89/040 project document states that the main aim o§tphrogram is to fully utilize the
TCDC approach in strengthening national capabilities toopide improved and sustained
production, distribution, and utilization of food legumeand coarse grains in Asia. This
will in turn lead to the adoption of improved technologieadacommitment to appropriate
policies and strategies by each member country.

The major function of the RAS/89/040 project is to expanddastrengthen a regional
cooperative network to share experience, informationxpertise, and germplasm among
the cooperating countries. When the Project's objectives &ulfilled, the participating
countries will have adequately trained manpower, activities in resdarmnd technology
generation, commitment to extension, postharvest handliand processing of FLCG crops
and their products, socioeconomic analysis, and databaeeFLCG crops in the region.
The adoption of some of the technologies by farmewsl| result in more stable yields of
FLCG crops in rainfed and other stressed areas, higher ineofmr the farmers, and new

employment opportunities. National food security willebstrengthened and improved.

Execution

The project is executed by FAO and implemented by AARD-CRIKE&gency for Agri-
cultural Research and Development—Central Research Itusei for Food Crops) of Indo-
nesia. The fund is channelled to three main activities; $81rf to provide an effective
network for the activities, $ 660 000 subcontracted to ICRAB for adaptive on-farm trials
(AGLOR), and $ 220 000 subcontracted to ESCAP-CGPRT Cenfor socioeconomic
research at the macroeconomic level.
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Future Opportunities for Collaboration

Project activities have been underway for almost 9 monttsmong these are the First
Regional Coordination Council Meeting held in Beijing,etiPeople's Republic of China in
Jun 1990 followed by participation in an International Se@dn Processing and Utilization
Meeting in Gonzhaling, and a study tour to southern ChinaJul 1990. From Aug-Nov,
three training courses were conducted in Thailand involgiB0 participants; a workshop
on unexploited and potential food legumes was held with 40tpcipants in Thailand; and a
workshop on soybean yield gaps was co-sponsored jointly wEBSCAP-CGPRT Centre.
Two planning/coordination meetings of the ICRISAT commpent, AGLOR, were attended
by the Project Coordinator; one was in the Malang Resdaldastitute for Food Crops
(MARIF), inIndonesia and the other at ICRISAT Center, Hyddad.

RAS/89/040 has shared experience and knowledge amonsg mtember countries by
publishing the Food Legumes and Coarse Grain Newslettarquarterly. Two thousand
copies are printed and sent by UN pouch services to membemtres for distribution by
our National Coordinators.

Indonesia's location in Asia makes it suitable for coomditing networking activities.
The country also provides a very variable FLCG crop pration environment. The
AARD, ofthelndonesian Ministry of Agriculture inIndomséa, has supported this activity.
The FAO/UNDP program is fully supported by the FAO Countrye@esentative and the
UNDP Resident Representative in each member country pdesi backup to the network.

RAS/89/040 will continue to support NARS programs by prdvng training and infor-
mation exchange, shared experiences, and germplasm exgdaThe recent workshop on
unexploited and potential food legumes has recommendedt tRAO support R & D of
some of these food legume crops because they are not hethdly any of the international
institutions.

Through its RAS/89/040 project, FAO will be happy to coopte with ICRISAT/
AGLN on the following activities:

e Training junior research and extension personnel in prosieg, postharvest handling,
and utilization of FLCG

e Transferring technology, by building stronger links meten research and extension in
its member countries

e Organizing workshops and training, and publishing newsées and bulletins about
research/development activities

e« Exchanging germplasm of particular interest to partiatpng countries and providing
small funds for research on some FLCG crops which are net tbhsponsibility of lARCs

* Sustaining NARSs by providing effective institution blding and promoting personnel
development

* Encouraging private R & D efforts to improve FLCG crops thfe Asian region
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Bean/Cowpea CRSP

R.D. Freed

Bean/Cowpea CRSP, East Lansing

Introduction

The Bean/Cowpea CRSP is a partnership between the UnitedeStAgency for Interna-
tional Development (USAID), host country institutions, @rJ.S. institutions. Through
joint planning and research implementation the CRSP w®rko help solve important
regional and global problems that relate to increasing fheduction and utilization of
bean and cowpea. The focus of the Bean/Cowpea CRSP is onlabolation between
scientists from different countries and different discipés to solve problems for small-

scale farmers.

Focus

CRSP scientists are involved in addressing important doaisits caused by limitations due
to:
* insects
« diseases
+ plant response
e the physical environment
e production-consumption economics, farming systems, asmod¢iocultural factors
« storage, food preparation, nutrition, and health
e education, training, and research capacity
The CRSP has 13 projects in 11 countries. CRSP scientistsehrmade dramatic progress
in several areas, including biological nitrogen fixatioBNF), disease and insect resis-
tance, seed storage, integrated pest management (IPMdtgin digestibility, food process-

ing, drought, and heat resistance.

Collaboration with AGLN

The opportunities for collaboration between the AGLN andktGRSP include:
« research collaboration in BNF, storage technologiespught and heat stress, training
opportunities including degree and nondegree programs
The CRSP has organized an extensive network of bean and cawgodentists who are
dedicated to research excellence and collaboration. TChRRSP scientists are doing cutting-
edge basic scientific research on the one hand, and gelnadaptive research on the other.
Some technologies that would have particular relevanceAt@ L N include:
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e seed storage technologies for low resource farmers fromrdRe University; simple
technologies have been developed to control bruchid iné¢isins
e biological nitrogen fixation from the University of Mimesota
* heat and drought tolerance from the University of Califéean Riverside
e gemini viruses and biotechnology from the University Wfisconsin
e genetic diversity and biotechnology from the University ©@alifornia, Davis
+ participatory research techniques from Washington StHteiversity and Michigan State
University
e drought tolerance and MSTAT from Michigan State Univeéts
The CRSP brings to the AGLN a group of scientists who are veggod at basic
research as they relate to international problems. SeveRISP scientists are working very
closely with other international centers on various remsdna endeavors. This rich experi-
ence makes them an exceptional resource for research amdning. The CRSP is looking
forward to forging links with the AGLN.

MARDI

M.N. Ramli

Malaysian Agricultural Research and Development Instute, Kuala Lumpur

Introduction

Of the three AGL N legume crops only groundnut is importamtMalaysia. Although it is
the most widely grown grain legume crop in Malaysia, the abemwhich it is planted is
still small, and declining. In the 1970s, groundnut was mpied on between 5000 and 6000
ha (sole crop equivalent); presently this crop area rangetween 1200 and 1700 ha. In
1988, only 2588 t of dry groundnut pod were produced while ttotal import value for
pods and seeds was US $ 14.8 million.

Groundnut is grown during the wet season in Malaysia undainfed conditions. As a
result there is a high incidence of fungal and bacterialedises in the crop. Bacterial wilt is
the most widespread disease on groundnut in Malaysia angriobably the main reason for
the crop's decline in recent years. The cheapest and easv@sy to control bacterial wilt
disease is by growing resistant varieties. Since the grobuwmt varieties currently grown are
susceptible to disease, the development of resistant etaeis should help expand groundnut
cultivation in Malaysia.

Another way to promote groundnut cultivation in Malaysisato diversify the groundnut
types grown. At present, virtually all the groundnut grows bf the Spanish type for
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Mengelembu processed groundnuts. Since the increasiegmnand for Virginia groundnut -
for use in confectionery - is being solely met by importshete is a potential to grow
Virginiagroundnutlocally. Tropical Virginiagrounadut varieties suitable forconditions in

Malaysia need to be developed.

Areas of Research

Research needs to be conducted in several ateas to prongobeundnut cultivation in
Malaysia. Thesewill involve the development of bacterial wilt-resistaNirginia varieties.
The following research areas are suggested:

Screening techniques for bacterial wilt resistance. Practical screening techniques are a
prerequisite for breeding disease-resistant varietielsechniques should be effective and
efficient in identifying resistant plants among large podptions of breeding material. This
can be done using a disease nursery or a hot spot.

Introduction and evaluation of groundnut material. Introduction and evaluation of
varieties and breeding lines is still the cheapest and estsiway of identifying varieties
suitable for the climatic conditions in Malaysia. For thisinpose, groundnut varieties and
breeding lines of the Spanish, Virginia, and maybe Valemdypes from ICRISAT and
tropical countries need to be introduced and evaluated ddaptability, yield performance,
quality, anddiseaseresistance. Superior varieties and breeding lineentifiedwill be used

as parents in breeding programs or released as varieties.

Hybridization program. A major objective of the hybridization program is to dewel
bacterial wilt-resistant groundnut genotypes. Residtgmarents will be crossedwith line
7920B-3B, alocally developed line which is endorsed faierase. A disease nursery or a

hot spotwill be developed to screen cultivars for bacteriallt resistance.

Harvesting. The appropriate time for harvesting Spanish groundnutigties is known.

For processing Mengelembu groundnut the crop can be hateveesat between 90 and 100
days after planting. For Virginia groundnut varietiesettoptimum time to harvest still
needs to be determined in order to obtain high yields and ¢ggaality confectionery nuts.

Pod filling. Studies pn pod filling are critical for Virginia groundnuas pot studies
indicated that gypsum improved pod filling and resulted hmgher yield. Unfortunately,
these results were not repeated in the field as probablyameunt, time of application, and
placement werestill not optimal. Therefore, more detailed studiegill be needed to

evaluate rate, time, frequency, and placement of Ca-basmrmuts.
Supplementary irrigation. Virginia groundnut is less tolerant to drought stressdan

more responsive to supplementary irrigationthan Spanighes. Since groundnut is grown
under rainfed conditions in Malaysia and water is a limigirfactor during the growing
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season, especially during the later growing stage, the oasge of Virginia groundnut to
irrigation and its related agronomic and economic bengfinust be studied.

Seed dormancy and viability. Studies indicate poor seed germination of Virginia
groundnut, especially with locally produced seed. Thisghi be due to seed dormancy
since pods are harvested early for seed production. Thebvlidy of Virginia groundnut too
needs investigation.

Training

The research capability of groundnut scientists and techamns in Malaysia needs further
improvement. We hope this can be done through AGLN. Mosttld training could come
from visits to ICRISAT and Virginia groundnut-growing coturies and through research
fellowships.

CGPRT

J.W.T. Bottema

Regional Co-ordination Centre for Research and Develaopent
of Coarse Grains, Pulses, Roots and Tuber (CGPRT)
Crops in the Humid Tropics of Asia and the Pacific, Bogor

Introduction and Aims

The CGPRT Centre initiates and promotes research, tragnpiand dissemination of infor-
mation on socioeconomic and related aspects of cultivattogrse grains, pulses, roots and
tuber crops in Asia and the Pacific region. In its actiwisi the Centre aims at serving the
needs of institutions concerned with planning, researcktemsion, and development in
relation to CGPRT crop production, marketing, and use. Th& AN crops are included in
the Centre's mandate.

Production ofthese crops lags behind the major cerealise(rand wheat) in Asia. While
yields and area under rice and wheat increased signifttrirom 1975 to 1985 resulting in
food self-sufficiency in several countries, the developmteof other food crops have gener-
ally been less positive.

Yet, CGPRT crops remain the main source of livelihood for astiemated 700 million
people in the Asia-Pacific region where these crops gr@wn on about 45% ofcultivable
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land. CGPRT crops are important in the nonirrigated updamostly rainfed areas, and as
dry season crops in irrigated areas.

The earlier trends of a stagnant area and yield of CGPRTpsreaontinued up to 1990.
Diversification of agriculture in which CGPRT crops shilduplay important roles has
increasingly been considered an effective policy to achdevncreases in income and
employment for the rural populace.

Global surpluses of maize, soybean, and groundnut havetketdower prices in the world

market, a difficult test for Asian producers.

Research Objectives

The Centre's research program has five components:
e production system studies

e« demand, consumption, and utilization studies

* markets, prices, and trade studies

e commodity studies

e policy and social studies

Activities

Groundnut in Indonesia. Groundnut is the most important grain legume crop after
soybean in Southeast Asia. The Centre has attempted coesssfully to find assistance
from donors to carry out research on groundnut potential nddnesia, the Philippines, and
Thailand.

In 1989, the Centre completed a collaborative activity Wwithe Sub-Directorate General
of Food Crops Economics and Postharvest Processing, Miny of Agriculture of Indo-
nesia. Implicit prices of quality characteristics were téeemined by paying attention to
methods used by traders to determine prices. The major twsions are:

* The Indonesian groundnut market is well integrated andalty standards meet the
needs of food processors near the main production area,ahybin East Java

e Groundnut is graded into size classes, and within classesenpium prices are paid for
color, undamaged grains, and low moisture content

e There are quality differences between imported and domeaslly produced groundnut;
imported groundnut is in the 7-8 mm class, has a high patage of brown grain, and is
largely traded in the country, through interregional chahs

e Groundnut promotion programs should emphasize largeded varieties in order to
compete with imported groundnut

e The market will pay premium prices for drying and cleéag, and domestic groundnut

can compete in international markets
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Database on CGPRT

In the late 1970s and early 1980s, researchers recognizlka increasing importance of
secondary crops. They felt that lack of socioeconomiatal covering production, market-
ing, and trade was a major bottleneck in formulating appriate research and development
programs. In 1987, the Centre initiated a pilot acttyito compile data on many indicators
for major CGPRT crops in Indonesia. In 1989, Thailanddathe Philippines were included;

The first regional meeting on the Regional Statistical Blase System (RSDS) took
place in 1989 and six countries agreed to jointly comgiand format statistical data on
CGPRT crops. The Centre has contributed software, RSDS which is a user-friendly
PC-based database system. The activity is based on oeeachange of information among
the participating institutions.

RSDS will continue to be supported by the Governmerfttloe Netherlands for 1991, By
the end of 1990 the databases of Thailand, Indonesia anel Rhilippines were completed
and statistical profiles of CGPRT crops in Indonesiadafhailand were published. Of the
grain legumes only groundnut is included in the profilesedently Myanmar and Pakistan
have indicated their wish to participate, bringing tmember of participating countries to
eight: Indonesia, Thailand, the Philippines, Sri Lank@dietnam, Bangladesh, Pakistan, and
Myanmar.

RAS/89/040, Regional Co-operative Programme for Impovement of the Food Le-
gumes and Coarse Grains (FLCG) in Asia

As a follow-up to the earlier regional program for the imprement of FLCG crops
(RAS/82/002), RAS/89/040 was formulated as an inter-conynTCDC project with 14
participating countries from Southeast, East, and SpWsia. In a subcontract arrangement
with FAO, the CGPRT Centre will contribute by conductingocioeconomic studies of
FLCG crop development and, related activities such asestgthening the FLC G database.
Specific activities will be formulated in consultationiwh participating countries and other
related bodies. Areas which are being considered are:
e Socioeconomic studies on the impact of processing amdrketing on household econ-
omies and rural employment
* Workshops/training courses on the socioeconomic implions of producing, market-
ing, and processing FLCG crops, on rural employment
 Expanding the database on FLCG crops
The activities will actually start by the end of 1990 chrextend over a three-year period.

Opportunities for Collaboration with AGLN
The research activities of ICRISAT and AGLN, and the CGPRT Centre are basically

complementary. Past activities demonstrate that therse wide scope for collaboration.
Collaboration with AGLN is not limited to formalizedesearch activities but includes
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providing information and assistance to visiting AGL Naicipants and ICRISAT scien-
tists. The Centre welcomes inquiries, and seeks to sttherg its relationship with all
regional activities such as AGLN, associated with CGPRrop development.

ICARDA

W. Erskine and M.C. Saxena

Legumes Program
International Center for Agricultural Research in the Dry Areas, Aleppo

Research Focus

ICARDA started in 1977 with worldwide responsibilitjor research and training on the
improvement of faba bean and lentil, a regional respibikity for the improvement of
pasture and forage legumes, and kabuli chickpea, thdekatn association with ICRISAT.
Up to 1990, research on the improvement of food legumeaswlone by the Food Legume
Improvement Program (FLIP), while research on pastured aorage legumes was done in
the Pasture, Forage, and Livestock Program (PFLP). Proedpby the recommendations of
the ICARDA External Program Review, research on legumets| @ ARDA has recently
been reorganized. The research on faba bean is beingcaintinued at ICARDA headquar-
ters, but geneticresourcesand documentation activitiewill continue. We are in a transi-
tion period which had lead to the responsibility for fab&aam improvement being partly
met through collaborative research with NARSs, prinaipy those of Morocco and other
Mediterranean countries. Efforts to improve kabuli ickpea and lentil together with
forage legumes are now concentrated within the new LegsmProgram while research on

pasture legumes is being retained within PFLP.

Collaboration with AGLN

The aim of this brief discussion paper is to explore commameas where |CARDA can
cooperate with AGL N to assist national programs ini&sto identify groundnut, chickpea,

and pigeonpea varieties, and cropping systems bestexuitor farmer use.

Previous cooperation. Links between AGLN and ICARDA have already been fery
through cooperation in the fields of training and travedi workshops/breeders' meets.
ICARDA senior staff participated in a short-course groupaining in grain legumes in
Nepal in 1988, and in Bangladesh in 1989. There has bpanticipation from ICARDA in
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traveling workshops and breeders' meets in Pakistan in6198t ICRISAT in 1987, and in
Nepalin 1989. Many AGL N cooperators receive ICARDA/ICRBAT kabulichickpea and
other international nurseries from ICARDA.

Future cooperation. We envisage that cooperation in group training as in-cbrynshort
coursesand participation in traveling workshops / breedenséetswill continue.

It is particularly in the field of lentil improvement that IERDA islooking to increase
collaboration. Halfthe sown area under lentil in the wdris in the countries of South Asia
— Bangladesh, India, Nepal, and Pakistan. ICARDA headgeastare situated in West
Asia, second main area of lentil production. ICARDA"'s prciipal research thrust on lentil
was initially targeted to the West Asia and North Africagien with little spin-off being
appropriate for other areas. The adaptation of Mediterean germplasm did not extend to
South Asia because of contrasting temperature and dagtédnenvironments. More re-
cently, ICARDA has increased its improvement efforts oantil for South Asia through
joint research, particularly in breeding, with the Pakistaand Indian national programs.
We aim to further increase the research on lentil in SouthidA®y initiating a regional
lentil research network. A seminar to discuss progress ontikin the region is to be held
in Delhi in March 1991 to define the base-line for the devehoent of such a regional
network. Wewill ensurethat thelentil network will work in tandemwith AGLN and be
complementary to its activities. As the shape of the tidnnetwork becomes clearer, new
areasof collaborationwith AGLN will emerge.

Collaboration with National Programs

Meanwhile, there is already considerable cooperation vbeén ICARDA and national
programs in Asia through international trials, traininglocumentation (such as LENS
newsletter and services), and visits. Although lentil doeet come under the aegis of
AGLN, national programs in the area usually have a resaatcam working on all the grain
legume crops, which means that they work with both ICARDBAd AGLN. OQurcommon
goal must be to increase the success of these national $eamgrain legume improvement
without 'over-networking' them.
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Peanut CRSP

D.G. Cummins

Peanut CRSP, Georgia and North Carolina State Univetty, Raleigh

Collaboration with AGLN

The most positive area of collaboration between Peanut ®R&nd AGLN at the present

time is to initiatejoint activities on acid soil toleraacin groundnut, provided the Technical
Committee and the Board of Directors of the Peanut CRSPrapps the project. We need

to determine with Dr Roger Hanson of TropSoils CRSP waysfoam a three-way interac-

tion. Further, this coordination needs to be with the Pee® RSP Philippine counterparts
since they have been providing the leadership for selegtijmermplasm and breeding for
acid soil tolerance.PeanutCRSPwill initiate action to take leadership in coordinating the
efforts at the Acid Soil and Shade Tolerance Workshop to dcenducted in Los Banos,

Philippines in Apr 1990.

| suggest the following:

I will arrangea meeting probably at North Carolin&tateUniversity (NCSU)with Dr
Tom Isleib, Peanut CRSP Breeding Project Leader for Thaidaand the Philippines; Dr
Johnny Wynne, Peanut CRSP Board of Directors Member from NUW; Dr Roger Hanson,
TropSoils Program Director; and myself éBeanutCRSP Program Director. Will invite
Dr Dennis Garrity from IRRI1 to meet with us for his input ampadssible coordination with
their Cropping Systemsprogram. |lwill transmit the minutes of this meeting to theGLN
CU and to thefull PeanutCRSP Board and its Technical Committee. wlill meet with
AGLN CU on my next trip to Asia or at some other convenientcadion.

Plans can include the following:

e Designate participants and an implementation committieoe an Acid Soil Tolerance
working group

« Determine the role of each collaborating group

« Select sites for testing germplasm, possibly one in tPRdilippines and another in

Indonesia at the TropSoils location, and discuss the pbBlsty of initial screening in

solution culture
« Arrange for a chemical and physical characterizatiotlbe soils at each site
e OQutline a protocol for selection of the lines to be testealch year based on the test area

available and the annual cost of the experiments
« Determine the procedure for publishing the annual resuéf the work
e Determine the annual cost of the program, and whetPeranutCRSP will take up this

increased effort from existing budgets or from additionaltside funding
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RECOMMENDATIONS
AND CLOSING SESSION

Dr Nene commended the participants for their efforts in fiiuling the objectives of the
workshop. He reemphasized that AGLN is not ICRISAT aloneautltonsists of scientists
from all AGLN countries. The AGLN Coordination Unit atCIRISAT acts only as a
catalyst following the wishes of the members.

Recommendations

The following are an amalgamation of the recommendatiodeveloped by two groups of
scientists, one from South Asian countries and anotheormirSoutheast Asian countries (see
Recommendations Committee list).

Germplasm

e That AGLN procure all released varieties of AGLN cropsofm member countries and
redistribute them among AGL N countries.

e That germplasm lines of AGLN crops suitable for rib@ased cropping systems be
supplied to AGL N countries.

e That for groundnut, cold-tolerant and early-maturingnéis from China, shade-tolerant
lines from the Philippines, and acid soil-tolerant linésom Indonesia be made available
to Bangladesh, India, Myanmar, and Nepal.

* That for chickpea and pigeonpea, efforts be intensifiedd identify and distribute lines
with tolerance to saline soils, waterlogging, and Helieapa pod borer (in chickpea and
pigeonpea), podfly, and Maruca pod borer (in pigeonpea).

Breeding Materials and Trials
e That major problems in AGL N crops be identified for eachuntry, and where common,

use material resistant to these problems to cross withpaedd local varieties and supply

segregating material.
e That ICRISAT continue to supply nurseries and trials omuest.
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Training

That the regular training conducted by ICRISAT continue.

That training programs be increased for technicians amedodf 1-2 month duration.

That training programs should not be confined to ICRIS KEnter.

That the training program include training of trainers.

That in-country training based on identified priority becluded in the training program.
That in-service fellowships at ICRISAT for participasn from AGLN countries be
increased.

On-farm Research

That on-farm research be strengthened within the network

Information Transfer

That surveys, monitoring tours, and workshops be orgemizto understand production
constraints and identify methods to overcome them.

That teams for survey and monitoring tours be multidiscipdry and include scientists
from NARSs and ICRISAT

Information Exchange

That publications on AGL N crops be supplied to all resenrinstitutions libraries, and
AGLN members.

That AGLN play a key role in the exchange of germplasm, andtth GLN members
develop germplasm catalogues of AGLN crops available initheountry.

That AGLN prepare acompendium of crop production techogiles being followed in
A GLNcountries.

That ICRISAT prepare primers on AGLN crops for farmers.

That a half-yearly literature update on each legume crop sent to AGLN countries on

request.

Funds

That in each country, the country-AGLN Coordinators geven the flexibility to reallo-

cate funds according to their country's priorities but gntlo activities agreed upon.

General

That efforts continue to establish a larger network thatcludes soybean, mung bean,
urdbean, and lentil as well as the AGLN crops, which carteract with AGLN,
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Closing

Dr Faris thanked country coordinators for their dedication giving the network direction
and for the progress made since the inception of AGLN. Orgations and countries
outside the network were also thanked for contributing h@ tworkshop.

The change in the network's direction was shown in the pmsworkshop where the
country-AGLN Coordinators, rather than the AGLN CU hatiet major input of ideas.
Country-AGLN Coordinators will continue to be given grnea responsibility in the run-
ning of the network.

He thanked Dr Swindale, Dr Nene and all ICRISAT scientisfter their support to the
network and wished all the visitors a safe journey home.
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Participants

Coordinators

Bangladesh

M.A. Khaleque

Project Director (Oilseeds)
Bangladesh Agricultural Research
Institute

Joydebpur, Gazipur 1700

M. Matiur Rahman

Principal Scientific Officer (Pulses)
Pulses Improvement Program, BARI
Regional Agricultural Research Station
Ishurdi, Pabna

People's Republic of China

Hu Jiapeng

Associate Professor

Institute of Crop Germplasm Resources

Chinese Academy of Agricultural Sciences

30, Bai Shi Qiao Road
Beijing

India

S.Lal

Director

Directorate of Pulses Research (ICAR)
Kalyanpur

Kanpur 208 024

Uttar Pradesh

P.S. Reddy

Director

National Research Centre for Groundnut
(ICAR)

Thimbawadi

Junagadh 362 015

Gujarat

Myanmar

U Kyaw Moe

89

Deputy Assistant General Manager
Food Legume Division
Agricultural Research Institute
Yezin,

Pyinmana

Nepal

D.S. Pathic

Coordinator (Qilseeds)
National Oilseed Research
Program

Nawalpur, Sarlahi

Janakpur Zone

Chitranjan Yadav

Coordinator (Pulses)

National Grain Legumes Research
Program

Rampur, Chitwan

Naraini Zone

Philippines

C.R. Escano

Director

Crops Research Department
PCARRD

Los Banos

Laguna

Sri Lanka

S.J.B.A. Jayasekera
Agricultural Research Station
Pallekele

Kundasale

Thailand

Phaisal Supharngkasen

Director

Khon Kaen Field Crops Research
Centre

Department of Agriculture

Khon Kaen 40000



Vietnam

Pham Van Bien

Deputy Director

Institute of Agricultural Sciences for
South Vietnam (1AS)

121 Nguyen Binh Khiem

Ho Chi Minh City

Tran Dinh Long
Grain Legume Breeder
National Institute of Agricultural

Science (INSA)

102, D7 Fuongmai, Dong Da
Hanoi

Observers

Malaysia

M.N, Ramli

Deputy Director of Horticulture
MARDI

P.O. Box 12301, G.P.O.
50774 Kuala Lumpur

AVRDC
S. Shanmugasundaram

Director, International Cooperation
AVRDC

P.O. Box 42, Shanhua, Tainan
Taiwan 74103

Republic of China
Bean/Cowpea CRSP

R.D. Freed

Deputy Director
Bean/Cowpea CRSP

200 International Center,
Michigan State University
East Lansing, MI 48824

United States of America

FAO

E.A. Kueneman

90

Senior Officer-Field Food Crop Group
FAO/AGPC, FAO of UN

Via delle Terme di
00100 Rome
Italy

Caracalla

FAO RAS/89/040
D.M. Tantera
Regional Coordinator
FAO RAS/89/040
Jalan Merdeka 145
16111
Indonesia

Bogor

ICRISAT

Administration
L..D. Swindale

Director General

Y.L.
Deputy Director General

Nene

S.P.
Assistant

Ambrose
Director General

(Administration)

P.V. Shenoi

Assistant Director General (Liaison)

B.C.G. Gunasekera

Advisor to DG on Donor Relations

LegumesProgram

R.P. Ariyanayagam
Principal Pigeonpea Breeder
S.L. Dwivedi

Groundnut Breeder 11

D.G.
Principal Coordinator, AGLN

Faris

M.P,
Plant Pathologist Il

Haware



N.M.
Assistant Virologist

Horn

0. Ito
Principal Agronomist

C. Johansen
Principal Agronomist

Jagdish Kumar

Senior Chickpea Breeder
S.S. Lateef
Senior Entomologist

R. Matsunaga

Associate Physiologist

D. McDonald
Program Director

V.K. Mehan
Plant Pathologist 11

J.P.
Principal Cell Biologist

Moss

S.N. Nigam

Principal Groundnut Breeder

C.S. Pawar

Entomologist

M.R Pimbert

Principal Entomologist

D.V.R. Reddy
Principal Virologist

L. J. Reddy

Senior Groundnut Breeder
M.V. Reddy

Senior Plant Pathologist
O.P. Rupela

Crop Physiologist 11

K.B.Saxena

Senior Pigeonpea Breeder

S.C Sethi
Chickpea Breeder Il
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S.N. Silim

International Associate Scientist

Onkar Singh
Chickpea Breeder Il

D,H. Smith

Principal Pathologist

LA. Wightman
Principal Entomologist

Resource Management Program

M.M. Anders
Principal Production Agronomist

T.G. Kelley

Assistant Principal Economist

J.L. Monteith
Program Director

C.K. Ong
Principal Agronomist, Cropping Systems

S. M.
Principal Agroclimatologist

Virmani

Genetic Resources Unit

M.H.
Principal

Mengesha
Germplasm Botanist
and Program Leader

Human Resources Development
Program

B. Diwakar

Senior Training Officer

Crop Quality Unit

R. Jambunathan

Principal Biochemist and Program Leader
Cooperative Cereals Research Network

C M . Pattanayak
Principal Coordinator



FarmDevelopmentand Operations Information Services

D.S. Bisht J.B. Wills
Manager Head
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Visiting Editor
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Acronyms

AARD Agency for Agricultural Research and Development (Indoiegs

ACIAR Australian Centre for International Agricultural Resedr

ADB Asian Development Bank (Philippines)

AGLN Asian Grain Legumes Network (ICRISAT)

AGLO Asian Grain Legumes On-farm (Research Project) (Precursd
AGLOR)

AGLOR Asian Grain Legumes On-farm Research (ICRISAT)

AICORPO All India Coordinated Research Projects on Oilseeds

AICPIP All India Coordinated Pulses Improvement Project

AICRPA All India Coordinated Research Project on Agroclimatology

APAARI Asia-Pacific Association of Agricultural Research Insdtions

APAU Andhra Pradesh Agricultural University

ARFSN Asian Rice Farming Systems Network (IRRI)

AVNET Collaborative Vegetable Research Network in Southeast A{AVRDC)

AVRDC Asian Vegetable Research and Development Center (Taiwan)

BARI Bangladesh Agricultural Research Institute

BGM Botrytis gray mold

BNF Biological nitrogen fixation

CAAS Chinese Academy of Agricultural Sciences

CAB Commonwealth Agricultural Bureaux (UK)

CGIAR Consultative Group on International Agricultural Resehrc

CGPRT Regional Co-ordination Centre for Research and Develempm of Coarse

Grains, Pulses, Roots and Tuber Crops in the Humid Tropixf Asia
and the Pacific (Indonesia)

CIAT Centro Internacional de Agricultura Tropical (Colombia)
CIDA Canadian International Development Agency
ClYT Chickpea International Yield Trial (ICARDA)

CONVERDS Collaborative Network for Vegetable Research and Deveroeemt in
Southern Africa

cCQu Crop Quality Unit (ICRISAT)

CRIDA Central Research Institute for Dryland Agriculture (India
CRIFC Central Research Institute for Food Crops (Indonesia)
CRSP Collaborative Research Support Program (USAID)

cu Coordination Unit

CVT Coordinated Variety Trial (Nepal)

DFAMS Department of Food and Agriculture Marketing Service (Ndp
DOA Department of Agriculture

DPR Directorate of Pulses Research (India)

DRR Directorate of Rice Research (India)

DT Determinate type (pigeonpea)

ELISA Enzyme-Linked Immunosorbent Assay

EPR External Program Review (at ICRISAT)
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EPIT
ESGAP
ESD
EXPIT
FAO
FFT
FLASC
FLCG
FLCGN
FLIP
GIS
GRU
HRD
AR
IARC
IAS

IBPGR/IPGRI

IBSNAT

IBSRAM
ICAR
ICARDA
ICCV
ICGS
ICGV
ICPL
ICRISAT
IDRC
IEGVT
IFDC
IFPRI

1 TA
ILCA
INSA
IPM
IPMDN
IPPRN
IRRI
KKU
KU

LD

LEGOFTEN

MAFI
MARDI
MARIF
MAS

Early Pigeonpea International Trial

Economic and Social Commission for Asia and the Pacifimdonesia)
Extra-short-duration

Extra Early Pigeonpea International Trial

Food and Agriculture Organization, United Nations (lya
Farmers' Field Trial (Nepal)

Food Legumes Asia Steering Committee

Food Legumes and Coarse Grain

Food Legume and Coarse Grain Newsletter (FAO)

Food Legume Improvement Program (ICARDA)

Geographic information system

Genetic Resources Unit (ICRISAT)

Human resource development

Institute of Agricultural Research (Ethiopia)

International agricultural research center

Institute of Agricultural Science (Vietnam)

International Board for Plant Genetic Resources (ltaly)
International Benchmark Sites Network for Agrotechnohodgiransfer
(USA)

International Board for Soil Research and Managementhdiand)
Indian Council for Agricultural Research

International Center for Agricultural Research in tHery Areas (Syria)
ICRISAT Chickpea Variety

ICRISAT groundnut selection

ICRISAT groundnut variety

ICRISAT pigeonpea line

International Crops Research Institute for the Semi-ArTropics (India)
International Development Research Centre (Canada)
International Early Maturing Groundnut Variety TriallCRISAT)
International Fertilizer Development Center (USA)
International Food Policy Research Institute (USA)
International Institute of Tropical Agriculture (Nigea)
International Livestock Center for Africa (Ethiopia)

National Institute of Agricultural Science (Vietnam)

Integrated pest management

International Pigeonpea Multiple Disease Nursery (ICRAT)
International Pigeonpea Pests Resistance Nursery (ISRT)
International Rice Research Institute (Philippines)

Khon Kaen University (Thailand)

Kasetsart University (Thailand)

Long duration

Legume On-Farm Testing and Nurseries (ICRISAT)

Ministry of Agriculture and Food Industry (Vietnam)
Malaysian Agricultural Research and Development Irnstie
Malang Research Institute for Food Crops (Indonesia)
Myanma Agriculture Service
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M D

MMSU
MOU
MPIT
MSTAT

NARC
NARRDN
NARS
NAS
NBPGR
ITP
NGLRP
NORP
NRCG
PeanutCRSP
PCARRD

PFLP
PMV
PStV
R &D
RAS/82/002

RAS/89/040

RCCM
RMP
RSDS
SACCAR

SADCC
SAT
SATCRIS
SAVERNET
SD

SM
TCDC
TVIS

UK
UNDP
UPLB
USAID

Medium duration

Mariano Marcos State University (Philippines)

Memorandum of understanding

Medium Pigeonpea International Trial (ICRISAT)

A microcomputer program for the management and analyefs
agronomic experiments (Michigan State University)

National Agricultural Research Center (Nepal)

Natural Resources Research and Development Networki(ipipines)

National agricultural research system

Nepalgunj Agricultural Station (Nepal)

National Bureau of Plant Genetic Resources (India)

Indeterminate type (pigeonpea)

National Grain Legumes Research Program (Nepal)

National Oilseed Research Program (Nepal)

National Research Centre for Groundnut (India)

Peanut Collaborative Research Support Program (U®DAI

Philippine Council for Agriculture, Forestry and Natulr®esources
Research and Development

Pasture, Forage, and Livestock Program (ICARDA)

Peanut mosaic virus

Peanut stripe virus

Research and development

TCDC for the research and development of food legumes apdrse
grains in the tropics and subtropics of Asia (FAO/UND Popect)

TCDC for regional cooperative program for improvement food
legumes and coarse grains in Asia (FAO/UNDP project)

Regional Coordination Council Meeting (RAS/89/040)

Resource Management Program (ICRISAT)

Regional Database System (CGPRT Centre)

Southern Africa Centre for Cooperation in Agricultur&esearch
(SADCC)

Southern African Development Coordination Conferen¢Botswana)

Statistical

Semi-arid tropics

Semi-Arid Tropical Crops Information Service (ICRISAT
South Asian Vegetable Research Networks (AVRDC)
Short duration
Sterility mosaic (disease of pigeonpea)

Technical Cooperation among Developing Countries (FAO
Tropical Vegetable Information Service

United Kingdom

United Nations Development Programme

University of Philippines Los Banos

United States Agency for International Development
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