Cf 06571

Limited distribution

Progress Report 90-1 |

Asian Grain Legumes
On-farm (AGLO) Research

Report of a Planning Meeting

20-24 Nov 1989

ICRISAT Center
India

J

ICRISAT

Asian Grain Legumes Network -
- Legumes Program
international Crops Research institute for the Semi-Arid Tropics
Patancheru, Andhra Pradesh 502 324
India

1990



AGLO PLANNING MEETING
Purpose:

To plan the strategies for adaptive on-farm research and transfer of
technology in Asian countries for ICRISAT's mandate legumes: groundnut,
pigeonpea and chickpea.

Objectives:

o Assess each country's needs for increasing legumes production, and
review constraints,

o Survey technology available nnd need for further adaptive research to
meet these constraints, .

o Review existing strategies for adaptive research, on-farm testing, and
transfer of technology,

o Recommend ways in which ICRISAT may be of assistance in supporting these
strategies, and

o Propose time-bound plans for country based adaptive reosearch and
transfer of technology projects.

Organizing Committee

Dr D. McDonald Chairmsan
Dr D.G. Faris

Dr G. Gunasekera

Dr P.W. Amin

Dr C.L.L. Gowda

Dr T.8. Walker

Mr P.R. Murthy Secretary

Secretarial Sub-committee
Mr G. Shinde Convenor

Ms G. Bajpai
Mr V.V. Rao



Country Working Groups

C e s e P D A A D G D g NP A O e T W B e D T A O R O e e S o A W A M T G R I R U O S i S S T

- ap @ ap - o
B " - g B - > Y- - - > S - .

Project country representatives (Country Group)

DN Arsyad Khin Maung Aye

8 BSoebroto NMyat Htwe

RK Neupane
ML Pradhan

AN Bhattarai

HP Ariyaratne
8JBA Jayasekera
W Jayasena

Pham Van Bien
Ngo The Dan
Phaa Huy Trung

B G o B W g OO R A B T S e e S e TR N A% O A T A e D S AD W P Y e e L GRS L D

A s A G G O W i S G T NS T SIS S G S A D N G e B G O G A D A G U e A A A R e e e B TR e W A A D TR S S e G D s - Y T G P e M

Sumarno Aung Thwin

Consult group

C.E. van DC Cardenas
Santen

F Taylan

ICRISAT Staff

CLL Gowda KC Jain

P¥ Amin Y8 Chauhan

NP Saxena SL Dwivedi

J Kumar

0 Singh
NV Reddy
CS Pawar

N Pimbert
KB Saxena

L) Reddy
JYDK Kumar Rao
P Subrahaanyas

W S D G o R L A S B W G S T T G SN D T W G G B e R N G G e S G B G MG I WIS A W U B e O U . G A TR G W S G e e e e 8 O T A A A W N



CONTENTS

FOREWARD
INAUGURAL SESSION

Welcome and Objectives of Meeting
Keynote Address

Farmer-First: A Practical Paradigm
for the Third Agriculture

ADAPTIVE ON-FARM RESEARCH
1ARC Experience

Transfer of Technology Model in India
Sri Lanka Pigeonpea Project Model
ARFSN On-farm Research Methodology

NARS Experience

Some Experiences From On-fara Research
Programs in Indonesia

Status of Grain Legume On-Fars Trials
in the Philippines

Pulses Production Program in Pakistan

On-farm Research and Field Testing
of Production Technology of Legumes
in Farmers' Fields

" D. NcDonald

L.D. Swindale

R. Chambers

P.NW. Amain
K.B. Saxena
V. Pal Singh

C.E. van Santen

D.C. Cardenas
A.M. Haqqani

S. Lal

PRODUCTION CONSTRAINTS AND TECHNOLOGY IDENTIFICATION

Indonesgia

Myanmar

Organization of Myanmar Agriculture Service

Nepal

Sri Lanka

Vietnanm

Status paper on Constraints to Production
and for Transfer of Technology in
Chickpea

RECOMMENDAT ] ONS

O. Singh, S8.C. Sethi,

Jagdish Kumar,

H.A. van Rheenen

ICRISAT’s role in adaptive research in Asian countries

Training topics

PLERARY SESSION

-

10

27
a8
29

30
39
44
53

65

66
69
12
74
7
79

83

90
95



PROJECT PROPOSALS
Country ¥Yorking Groups
General Outline
Indoneaia
Groundnut
Pigeonpea
Nysanmar
Nepal
Chickpea and pigeonpea
Groundnut
Sri Lanks

Vietnan

PARTICIPANTS

98
99

101
110

113
116
122
126
132

138



FOREWORD

The report draws together the talks, statesents, recommendations, and
draft project proposals that were given to the Asian Grain Legumes On-fars
(AGLO) Research Planning Meeting held at ICRIBAT Center, 20-24 November 1990.
The meeting was funded by a Special UNDP grant. The meeting brought together
representatives from five Asian countries called the Project Countries
(Indonesia, Myanmar, Nepal, Sri Lanka, and Vietnam) to interact on ways to
plan for and carry out on-fars adaptive. research and to use this background to
practice preparing ‘draft project proposals. Guidance was also sought froa
participants as to the role ICRISAT could play in on-farm adaptive research in
their country. Involved in this process were scientists from other Asian
countries and organiszations who acted as consultants. The results of this
meeting will provide guidance to some of these countries who along with
ICRISAT will be developing on-fars adaptive research projects with funding
from UNDP grant to ICRISAT.

This report has had a minimua of editing resulting in somse inoonaistancy
in style as the intention is to provide participants with a record of the
proceedings. It is not intended to be a finalised document that is in any way
binding on any party nor is it intended for general distribution.



INAUGURAL SESSION

Welcome and Objectives of Meeting

D. McocPbonald

Mr Chairman, distinguished visitors, country representatives, consultants,
Director General of ICRISAT, and colleagues, on behalf of the ICRISAT
nanagesent and of the Legumes Program | welcome you to the Asian Grain Legumes
On-fars Research Planning Meeting.

The purpose of this meeting is to plan appropriate strategies for
adaptive on-farm research and transfer of technology in Asian countries for
ICRISAT's three mandate legumes: groundnut, pigeonpea, and chickpea. At
ICRISAT we have built up a fairly good picture of the major constraints to
production of these three crops on a global scale. We have alsc learned a
great deal through our members of the Asian Grain Legumes Network (AGLN) of
the biotic and abiotic stresses and sociceconomic problems limiting production
of these three crops in the Asian Region. We have accumulated sufficient
information and experience to appreciate that when we move into the area of
adaptive on-farm research, it is to the National Agricultural Research Systeas
(NARS) of the countries of the region that we must turn for advice on what we
should be doing and where we should be doing it.

To facilitate this process we have invited representatives from several
countries that have {ndicated, in one meeting or another, their interest in
adaptive on-fars research. For convenience we will refer to these as Project
Countries. VWe have also invited scientists from several other countries of
the Asian Region whom we know to have experience of on-fars adaptive research
and these will be referred to as Consultative Country Representatives. We are
also fortunate to have been able to attract to the meeting several consultants
from other international and regional organizations.

The objectives of the meeting are to :

o assess each country's needs for increasing legumes production, and
review constraints,

o survey technology available and need for further adaptive research to
meet these constraints,

o review existing strategies for adaptive research, on-farm testing, and
transfer of techmology,

o recoamend ways in which ICRISAT may be of assistance in supporting these
strategies, and

° propose time-bound plans for country based adaptive research and
transfer of technology projects.



In essence, we are asking you the country representatives, to iandicate
vhat role you can envisage for ICRISAT in relation to adaptive on-farm
research in your countries. While doing this, we hope you will be able to
develop specific adaptive research project proposals that can be evaluated for
funding and early implementation.

The procedures to be followed over the next few days are outlined in
your program. MNost of the sessions are open to all interested parties but a
few as indicated have membership restricted to specified groups.

Thank you very much for coming to this seeting.

Keynote Address

L.D. Swindale
Mr. Chairman, Dr. McDonald, Ladies and Gentlemen,

Let me first extend a cordial welcome to the members of the country
delegations and to the members of the UNDP Mission, who are here to
participate in this workshop and to listen to what is proposed and agreed

upon.

This meeting is one in a series that ICRISAT has been holding to
deteraine what the National Agricultural Research Systems would like ICRIBAT
to do for and with them. Previous meetings in the series include meetings in
1983, and 1985 that led to the formation of our Asian Grain Legumes Network,
the 1987 Chickpea Coordinators’ Meeting, and the 1988 meeting of the Regional
Legumes Network Coordinators. Next month we will have a worldwide chickpea
conference, which should be yet another opportunity for us to explore the same
theme. -

Pigeonpea and chickpea research started in ICRISAT {n about 1974 and
groundnut research only in 1976. Although in India there has been a fair
amount of research done on the first two crops, and in the world on groundnut,
by and large the amount of research activity for these crops is far less than
for cereals in general and even for the cereals that ICRISAT includes in its
mandate, i.e. sorghum and pearl millet. But over the last 13-15 years, in
cooperation with scientists elsewhere, we have made good progress and today we
have some important and valuable information about the possibilities of
increasing the production of all three of these legumes. This meeting is
timed to allow us to bring these improvements to your notice and to learn froa
you what use you might make of them. You will notice that we had not asked you
to prepare papers about legume production and its constraints in your
countries. We have tried to take on that burden by reviewing the list of
constraints to production available from previous meetings. We will ask you to
review what we have prepared.



This meeting has an important characteristic in that most coumtry
delegations contain representatives fros both research and extension agencies.
This underlines the applied and adaptive nature of the meeting. Furthermore,
the mesting relates well to the effort that ICRISAT is making in strategic
planning in which we emphasize the fact that research and technology
development form a continuum. ICRISAT, from time to time, will shift its
enphasis along that continuum according to your needs. We also want to
involve the National Agricultural Rescarch Systess more closely in helping set
ICRISAT’s priorities. We want you to help tell us what we should do and I can
sssure you that we will listen carefully to whatever proposals you make.

ICRISAT Center, at Patancheru, is the global center of an international
agricultural research systes. JCRISAT hamr branches in several African
countries, in Mexico and in Syria. But, ICKISAT Center is also the regional
center for the countries of Asias.

We eatablished the Asian Grain Legumes Network (AGLN) in 1986 to
increase our activities in Asjia and more recently we have sdded an applied and
adaptive research progras known as Legumes On-farm Testing and Nurseries
(LEGOFTEN). The AGLN is now well established. We have Mesoranda of
Understanding with 11 Asian Governments, and we have established work plans
with sost of these countries. Work plans set out the collaborative research
that we have agreed to provide or do together and provide for training to your
scientists and technicians. In sosme¢ cases they also provide for special
projects to assist you in undertaking some of your activities.

At the present time the LEGOFTEN program, operating only in India, is
supported by a grant from the International Fund for Agricultural Development
(IFAD). A similar applied and adaptive resesrch project is being commenced in
Sri Lanka shortly with assistance froe the Asian Development Bank. The
project in India was started in respona¢ to s request from the Government to
help create awareness of the possibilities for increased production of
groundnut that were available in the improved cultivars and improved agronomic
practices that had been developed in ICRISAT. The program seems to have been
successful, not only with groundnut but with the other two grain legumes,
pigeonpea and chickpea, as well. It hun several sdditional benefits. It
brings research improvements to the attention of the extension agencies and
through thea to the farmers as well. [t assists in elucidating the reasons
for the yield gaps that exist between present farmer practice and what is
possible, and it provides invaluable feed-back to improve the focus of future
research efforts. Froam the research end of the continuum, we have provided
iaproved cultivars responsive to better management and to inputs. In the
middle of the continuum we have developed improved agronomic practices and
now, further along the continuum, we are applying these products and practices
firstly at state farss as research mansged on-farm trials and, more recently,
on farmers’ fields as well. The program is proving successful. The reasons
include the following:

) The technology that has been made available has been developed for the
environmenta)l and farming conditions of this country (India), which we
believe apply to some degree in other parts of Asia.

0 The national and state Governments wanted the technology so much that

they were willing to commit staff to learn and to apply the technology
at the field level and to provide funding to make it happen.

R



o ICRISAT scientists monitared enough of the trials to make sure that .the
sessages were being properly conveyed and the technology was being
properly applied. They helped improve the situation where things seemed
to be going a little wrong.

0 Nonitoring the progress of the trials also allowed us to understand
better the information that we received froa the results and improved
the quality of the feedback to research.

o We tried to ensure that there was sufficient seed. Although that was
sometimes difficult at the commencement of the project, it improved
later on as seed produced by farmers was made avajilable to future
experiments.

o The technology worked well enough that farmers who participated felt
that they gained in status by participation and there was good radio and
press coverage.

We would be obliged if you would share your successes and failures in
adaptive research and technology development with these crops to provide
guidance for our future endeavours, both here at ICRISAT and throughout the
region. Of particular interest would be to understand what resources you
consider adaptive on-faram research requires, how to carry out development of
technology, .how to transfer the technology to farsers, and what help ICRISAT
sight provide. Can we work together to prepare project proposals for
cooperative, adaptive, on-farm research to overcome the conastraints to yleld
increase and to bring about the use of improved cultivars and agronoaio
practices. We hope that you will draw upon the inforsation that you bring with
you and the information that we have provided to come up with innovative ideas
for getting appropriate and effective technology adopted by the farmers in the
shortest possible time.

There is need to diversify the cropping systems in many parts of Asia
and to take advantage of the comparative opportunities available in Asian
countries not only to improve their export markets and trade with each other
but to improve the supply of both cereals and legume crops in general. Most,
if not all, Asian countries have good programs of research, have well
organized extension services and can create an awareness of the availability
of new techniques and new cultivars to isprove production in the faraming
cosmunity. ICRISAT'’s involvement will depend upon your wishes. ¥e have many
other commitments and we are really not a large organization. But please do
not hesitate to suggest ICRISAT’s input if you feel it appropriate.

I realize that several of you have been to ICRISAT before but some of
you are new to our institute. We hope that you will have an opportunity
during the few days that you are here not only to participate effectively in
this meeting but also to get an overview of the work of the Institute in
general. You may see opportunities here to cooperate with us and to utilise
our inforsation in ways other than those proposed in this AGLO meeting. We
look forward to cooperating with you wmore effectively in the future for the
improvesent of the livelihood of farmers and poorer people of all the Asian
countries.

Thank you very much.



Farmer—~Pirst: A Practical Paradigms
for the Third Agriculture

Robert Chambdbers

This paper uses terms with the following meanings:
COR: complex, diverse and risk-prone. See also the third agriculture.

F7: farmer-first, referring to the new coaplementary parsdigm of agricultural
research and extension which reverses the learning and locatioms of 70T, with
fara families playing a major part in technology development and choice.

Greea Revolution (GR) agriculture: the agriculture of fertile and well-watered
:x)-on in the South, notably the irrigated plains and deltas of Asia, (Figure

Industrial agriculture: the agriculture of the teaperate and rich North, with
high inputs and subsidies (Figure 1)

Norsal professionaliss: the thinking, values, methods and behavior doainant in
professions and disciplines and reflecting "core” or "first" biases (Chambers

1986)

The North: the richer, industrialized, countries mainly in the teaperate
northern heaisphere

Paradiga: a coherent and sutually supporting pattern of concepts, values,
methods and action, amenable to wide application

The Sowth: the poorer, agricultural, countries mainly in the tropics

The third agriculture: the variously complex, diverse and risk-prone (CDR)
agriculture of the South, mainly rainfed and on undulating land, found in
hinterlands, mountains, hills, wetlands, and in the semi-arid, subhumid and

bunid tropics (Figure 1).

T0T: transfer-of-technology, referring to the normal basic paradigm of
agricultural research and extension in which priorities are decided by
scientists and funding bodies, and new technology is developed on research
stations and in laboratories and then handed over to extension to transfer to

farsers,

The Great Challenge of the 1990

In agricultural development, production and poverty, the 1970s and 1980s have
wvitnessed changes in reality and insight. By the aid-1980s, agricultural
production had risen sharply in the industrial agriculture of the rich North,
and in the green revolution (GR) agriculture of the well-watered fertile
plains of the South, but not much elsewhere, in the complex, diverse and risk-
prone (CDR) ‘third’' agriculture of the South. Food surpluses had depressed
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world prices, with a glut on the market. Excepting Bangladesh, the most
populous agricultural countries of Asia - Burma, China, India, Indonesia,
Pakistan, Philippines and Thailand - had either achieved food and foodgrain
self-sufficiency or had got close to it (FAO 1986). But for much of the
third, non-GR agriculture of the South, there had been deepening crisis, with
populations rising, land-holdings groving smaller, environments degrading and
per capita food production resaining static or declining. According to one
estimate, some 1.4 billion people were dependent on CDR agriculture, with
roughly 100 sillion in Latin America, 300 million in Africa, and 1 billion in
Asia (Wolf 1986): and short of an AIDS or similar holocaust, these were also
the areas and countries where population growth rates would continue to be
highest.

The problem now is not one of producing enough food in the world; it is
a problem of who grows {t, where it is grown, and who has access to it. With
population growth and environmental fragility in CDR areas, the problea is
also one of generating sustainable livelihoods for the much larger populations
of the future, enabling thes to live adequately and decently where they are
(Conroy and Litvinoff 1988). The alternative is that they have to migrate,
often in desperation, to GR and urban areas, where they depress wages and the
incomes of other poor people, or to fragile msountain, forest or seal-arid
environments where they may contribute to environmental degradation.

The great challenge for the 1990s i{as, then, to enable the third, CDR,
agriculture to transform itself into more sustainable and productive systems,
and to support many more people. To be sure, maintaining production and
tackling poverty in GR areas is also vital. But the problems and solutions
there are better kmown, although changing (Byerlee 1987), and receive more
attention. Moreover, the norsal professionalism of agricultural science has
served those areas better, but fits badly with the needs and priorities of the
third agriculture (Figure 1).

Normal Professionalism, Transfer-of-Technology and
the Third Agriculture

Normal profeasionalism means the thinking, concepts, values, and methods
dominant in s profession. It is usually conservative, heavily defended, and
reproduced through teaching, training, textbooks, professional rewards, and
international professional meetings. Most professional mindsets change only
slowly, sometimes long after the realities and priorities have changed. This
is true in the social sciences as well as in the physical and biological

sciences.

In agricultural research and extension, worldwide, the normal
professional paradigm can be described as "transfer-of-technology" or TOT
(Chasbers and Ghildyal 1985). In this model, agricultural research priorities
are determined by scientists and by funding agencies; scientists then
experiment in laboratory and on-station to generate new technology; and this
is then handed over to extension to transfer to farsers. There have been many
aodifications amd variants, but the TOT model is deeply embedded in normal
professional thinking and prescription. It is reflected in teaching, in
behavior in the field, and in the rhetoric of development.
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The TOT wode has served industrial and GR agriculture rather well.
Physical and econosic conditions on research stations have been similar to
those of resource-rich farss and fara families, which are typical of these two
types of agriculture (Figures 2 and 3). The reproductionism of normal
agronosic research, in which only a few variables are manipulated, has led to
simple packages suitable for uniform controlled environments: E (the
environment) has been made to fit high-yielding G (the genotype). Packages
have served to standardise faraing systems, and have fitted in with economies
of scale associated with mechanisation and subaidy. The outcome has been the
well-known increases in productivity per unit of land in both industrial and
GR agriculture,

However, the TOT model has not done well with the third agriculture.
There have been limited succeases, but no great production breakthroughs
comparable with the green revolutions’ with wheat, maize, and rice. The
explanation lies partly in the contrasts between physical and economic
conditions on research stations and those of the resource-poor farms and farm
families which are typical of CDR conditions (FPigures 2 and 3). It also lies
in the disjuncture between the nature of CDR agriculture on the one hand, and
the nature of norsal professionalisa on the other. This can be appreciated by
exaaining CDR agriculture in more detail.

The complexity of any one CDR faraing system has many aspects, and these
also vary between farming systems. Four deserve mention. First, physically,
CDR farm holdings often comprise sloping lands with a variety of conditions of
soil, slope, shade, aspect, and water supply, and sometimes include lands in
different ecological gzones on the same holding, and with energy and nutrient
linkages with common property resources. 8Second, in their internal linkages,
CDR farming systems typically involve and rely on complex interactions between
crops, livestock, grasses, trees, and soaetimes fish and insects.
Intercropping and agroforestry in their many forms are typical of this sort of
complexity. Third, CDR farming systems are complex temporally, with many
different processes and activities at different times of the year. Pourth,
CDR farming systems entail several or many enterprises, often off-farm as well
as on-farm; msany species of useful plants and anisals are husbanded, and often
these are multi-purpose and multi-product. Pinally, compounding all these
complexities, CDR farming systems are intimately interlinked with the fara
household, its labor power, social structure and economy.

In addition, CDR agriculture often presents diversity of faraing systems
within short distances, corresponding with differences which are ecological,
social and economic, for example in accessibility to markets. It is also
often risky, being usually rainfed and subject to the vagaries of climate,
without the stabilizing effects of reliable irrigation.

Normal agricultural science does not fit well with these
characteristics. The complexity of CDR agriculture presents interactions
difficult for scientists to manage and study. Some lie in the gaps between
dominant disciplines (concerning agroforestry, tree fodders, crop residues,
biological energy use, etc): normal science homes in on its primary concern -
crops for agronomists, livestock for animal scientists, trees for foresters -
rather than their linkages. Some opportunities lie in complex sisultaneous
innovation, where several factors sust be changed at the same time, as with
developing rainfed rice-fish faraming, or harvesting soils, nutrients or water,
or introducing a cover crop to inhibit weed growth, or much agroforestry where
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Figure 2.

Typical ocoatrasts in physical conditions between research stations,

and resource-rich (RRF) and resource-poor farmers (RRP)
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Figure 3. Typical contrasts in social and economic conditions among research
stations, and resource-rice (RRF), and resource-poor farm (RPF)

families
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there are tree-crop, tree-livestock or tree-crop-livestock interactions. For
scientists tied to respectable statistical sethods, these complexities can be
an unsanageable nightmare: for if they simplify them until they are
seasurable, they destroy the complexities which are their strength.

Precisely this bad fit of CDR agriculture with normal professionalisa
has served to conceal its potential. When the simple packages generated in
the TOT mode are not adopted in CDR areas, the conclusion can easily be drawn
that the areas themselves lack potential. So they are often referred to as
"resource-poor” or "low-resource" areas. But a case can be amade out that
their sustainable potential as a multiple of present performance, is
considerable (Bunch 1987a; Chambers 1987) and far greater than that of GR
agriculture, which is already near its limit. .

This misfit has been compounded by diversity and by scientists’
motivation. There is a problem of cost-effectiveness and rewards using normal
R and D methods. Any innovation, such as s new variety or new practice, is
likely to fit conditions and needs of far fewer fars families in CDR areas
than in GR areas which are or can be made 8o much more uniform. This makes
work harder to Jjustify economically, and alsc reduces the prestige and
incentives of the work for scientists looking for the big breakthroughe. Thisa
difficulty is compounded by the presence of far fewer scientists per faraing
systes (Chambers and Jiggins 1986). This reflects the past unpopularity of
CDR agriculture, and its low status and low political priority. Irrigated
green revolution agriculture has understandably been preferred by scientists
and Ph.D students for reasons including accessibility, ease of control, and
predictability of experiments, research papers, and PhDs (Gupta 1987).

For the third CDR agriculture, the TOT paradiga 1s, thus, in crisis. At
the extreme, the research priorities and locations are wrong, the messages do
not fit, the packages are rejected, and the bad experience is attributed
either to farmers' ignorance (prescription - more and better extension), or to
farm-level constraints (prescription - ease the farm-level constraints and
simplify and control the farm to make it more like the research station).

The crisis is alsu one of direction. Often, CDR farmers reduce their
risks by making their farming systems more complex. In terms of agroecology,
this is analogous to the greater resilience in face of insults of complex
compared with simple ecosystems. Normal TOT seeks to simplify, thereby
increcases vulnerability, and emphasizes purchased inputs which for CDR farmers
often introduce problems of reliable access. For their part, CDR farm
families tend to diversify (both to increase benefits from production and to
provide buffering and redundancy to face cocntingencies) and to rely on factors
of production that are under their control.

Farmer-First: The Complementary Paradigm

The crisis has led to questioning the very processes which generate
agricultural technology, and to the exploration of new approaches.
Increasingly during the 19808, innovators in the agricultural and social
sciences have been working with CDR farmers to find solutions to these
problems. By concentrating on what they find to work, they have evolved a new
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paradiga for agricultural research and extension. The approaches of this
paradigm have been given various labels: farmer-back-to-farmer (Rhoades and
Booth 1982); farmer-first-and-last (Chambers and Ghildyal 1985); farmer
participatory research (Farrington and Martin 1987) and Approach Developaent
(Scheuerneier nd). The name does not much matter, but farmer participation is
one key element. For inclusiveness and brevity, I shall try to capture the
essence of these approaches with the title farmer-first (FF).

There are novw many published sources of FF experience. They include
Experimental Agriculture (Farrington 1988) with selected papers from the
wvorkshop on Farmers and Agricultural Research: Coaplementary Methods, held at
the Institute of Development Studies, University of Sussex, in July 1987; and
Papers of the Agricultural Administration (Remearch and Extension) Network of
the Overseas Developsent Institute, London. Accessible examples include the
work of Jacqueline Ashby and her colleagues at CIAT in Colosbia (Ashby et al.
1987), of Roland Bunch and World Neighbors (Bunch 1985), of D M Maurya in
India (Maurya et al. 1988), of David Norman and his colleagues in Botswana
(Norman et al. 1988), of Robert Rhoades and others at CIP in Peru (Rhoades and
Booth 1982), of Sumberg and Okali (1988) on alley farming of Nigeria, and of
Baker and others in Brazil (Baker et al. 1988). In Asia, examples of FF and
of movements in its direction include SUAN (the Southeast Asia Universities'
Agroecosystems Network), agroecosystems analysis (sce Conway and McCracken in
this volume), the pioneering rapid rural appraisal (RRA) work of the
University of Khon Kaen (Khon Kaen University 1987; Lovelace et al. 1988), the
Northeast Rainfed Agricultural Development Project (NERAD), also in Thailand,
and the Farming Systems Development Project, Eastern Visayas in the
Philippines (Lightfoot et al. 1988; Repulda et al. 1987; Tung and Balina
1988).

The essence of FF is reversals of parts of TOT which have tended to go
unquestioned (Conroy and Litvinoff 1988). A reversal of explanation looks for
reasons why farmers do not adopt new technology not in the ignorance of the
farmer but in deficiencies in the technology and the process which generated
it. A reversal of learning has researchers and extension workers learning
from farmers. Location and roles are also reversed, with farme and farmers
central instead of research stations, laboratories, and scientists.

In this framework, much farming systems research can be seen as an
extension of TOT: information has been obtained from farmers by outsiders, and
analyzed by thea to decide what would be good for the farmers, leading to the
design of experiments for testing and adaptation. In contrast, FF reverses
roles. Analysis, choice and experimentation are conducted by and with farmers
themnselves, with outsider professionals in a facilitating and support role.

In the latter 1980s, FF methods are evolving fast. Many foras and
variants are being tried. 8Some of the contrasts with TOT are presented in
Figure 4. VWhile not all of these are found all the time, and some can be
followed without others, they are mutually reinforcing and cohere as a
paradigs contrasting with and complementary to TOT. While farsmer
participation is a widespread and crucial element, FF goes beyond that to
influence decisions and methods which may not involve farmers directly and
immediately, for example concerning on-station research.
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One sequence which recurs in farmer participatory activities is an
interactive process of farmers' analysis, choice, and experiment (FACE)
followed by evaluation and extension. The main activities of farmers and
roles of outsiders are:

Farsers' activities Rew roles for outsiders

analysis convenor, catalyst, adviser
choice searcher and supplier
experiment supporter and consultant

The actors and activities are presented diagrammatically in Figure 8.

Analysis

This exploits farmers’ comparative advantage in knowledge. Farmers are
experts on their farming systeas. Their analysis, if done well, can be
expected automatically to screen out impractical irrelevances with a speed and
accuracy to which no outsider could aspire, and should home in on their needs.
In the process, farmers identify their priorities according to their own
criteria. Outsiders can contribute by convening groups, asking key questions,
drawing diagrams, and providing information and suggestions. They can take
part, but they do not dominate: the main analysts are farmers themselves.

Farmers' analysis can be promoted and supported in many ways:

o Sequence of farmers’ group discussions and visits (Baker et al. 1988;
Lightfoot et al. 1988; Norman et al. 1988)

0 Inspection and discussion - visiting other farmers, research stations,
or trialysitea (Ashby et al. 1987)

0 Innovator workshops, where farmer innovators meet and discuss and
compare their new practices (Abedin and Haque 1987; Ashby et al. 1987)

) The use of key priming questions by outsiders, such as "what would an
ideal variety look like to you?", "What would you like your landscape to
look like in the future?", "What do you farmers talk about when you get
together?", "Why do other farmers have different practices to you?", and
the unhurried sequence "What was farming like when you were young, how
has it changed, what problems have you faced, how have you tried to
tackle them, and with what results?”

0 Visual aids to analysis such as seasonal diagramming (Conway 1987),
aerial photographs and overlays, systems diagramming (Lightfoot et al.
1988), and charts representing farmers’ information systematized by
outsiders (Kabutha and Ford 1988), drawn on boards or on the ground.
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farmer's activities new roles for outsiders

analysis convenor, catalyst, adviser
choice searcher and supplier
experiment supporter and consultant

The actors and activities are presented diagrammatically below.

Actors Actions
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Fig. §. Activities in the farmers’ analysis-choice-experiment (FACE)

approach
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Methodological questions are many, and much remains to be learnt.
Analysis can raise many different sorts of issues. In CDR areas, security of
tenure is often a prerequisite for farmers taking a long view. Or relations
with Government Departments msay turn out to be crucial. It may be necessary
to tackle priorities such as these before those which are more directly
agricultural. Or analysis may lead straight to experimentation, Often,
though, it will lead to search.

Search

Participatory analysis often generates demands for information and material.
CDR farsers want and need wide choice and enhanced adaptability. The role of
the outsider, whether researcher or extension agent, is to look for and supply
a range of information about practices and potentials, and a range of genetic
material. An example from the Philippines is a research agenda geared towards
meeting farmers’ needs which included search for alternative live mulch,
alternative leguminous trees, and alternative sources of leguainous cover
crops (FARMIIS 1987). The demand is not for the package of practices for
norsal research and extension, but for a basket of choices.

Methodological questions refer especially to the organisation of
extension and research. Extension information systems have to be stood on
their head, passing requests up first, before messages down. The difficulty
of this resversal can be inferred from experience in the Philippines. Of the
seven management information systeas for agriculture and natural resources
reported (Valmayor and Mamon 1987) six (for research management jinformation,
financial management, publications mailing, and administrative support) appear
designed to serve central management rather than faramers’ needs for
information. The seventh - a Research Information Storage and Retrieval
Systea - with potential use to provide information and choices to farmers, was
described only in the future tense, with the statement that financial support
was needed to extend it to the regions, suggesting that it was not yet in
operation. As here, information systems normally serve the managers at the
center before farmers at the periphery.

Choice

Presenting choice to farmers can take several forms:

b Minikits (a well-known and well-established approach), containing:
several varieties of a crop, and several fertilizers, for farmers to
test and choose from on their own.

o "Wait-and-see and pick-and-choose" (D. Rocheleau pers. coms). Planting
a range of species, varieties or lines and giving farmers an opportunity
to observe them and choose froa thes.

> Releasing small batches of advanced breeders’ lines matched to the
characteristics of farmers’ landraces (Maurya et al. 1988).

> Pre-screening of varietal materials by farmers, as with bush beans and
cassava at CIAT in Colombia.
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There are methodological questions about how best to elicit sad smpport
farsers’ criterfa and choices. One exasple, of group discessies, can
illustrate. In Colombia, difficulty was experienced with individual farmers
saking selections from 35 superficially similar varieties of saap besms; but
as a group, farmers did better. They walked through rows of beass, examining
bean plants and pods of each variety separately. Research staff asked thea to
indicate which varieties they considered should continue to be tested and
which not. Farsers' discussion rapidly focussed on quality charactsristics
related to market acceptability. In about an hour farmers identified two
climbing varieties and two bush varieties which they considered outstasding by
their criteria and six bush varieties they would test further (Ashby et al.
1987).

Experinentation

Finally farmers themselves experiment, and adapt technology (Johnson 1972;
Rhoades 1987; Richards 1985). Here what {s often most important is to
transfer to them not packages and precepts, but principles and methods. A
famous example of the Transfer of a principle is the International Potato
Center's experience with diffused light storage in potatoes. Farmers
themselves discovered that sprouting in storage, a problem with new varieties,
was inhibited by diffused light storage. Scientists learnt from the farmers,
and transferred the principle internationally. But there was no standard
store to be build; farm families did not adopt a design but applied a
principle, in a myriad of locally adapted different ways. An example of the
transfer of a method is provided by V¥World Neighbors, who have a simple
procedure of enabling farmers to conduct their own trials more systematically

(Bunch 1987 b).

Many methodological questions remain. One persistent problem is
allowing and enabling farmers to "own" their experiments, and not to be
dominated by outsiders. Bnhancing farsers' capacity to experiment remains a
major frontier on which much progress is needed and can be expected.

Evaluation and Extension

In the FF mode, evaluation is not by scientists’ peers but by farmer adoption.
For D.N. Naurya (pers. comm.) whether a line justifies the bulking of seed
depends on whether the farmers who try it are asked for seed by other farsers.
With farmers' inspections of one anothers’ fields and trials, evaluation and
extengion merge. Extension is not top-down, as often in the T and V mode in
practice, but lateral, fros farmer to farmer, as with peanuts after rice in
Northeast Thailand (Jintrawet et al. 1985), with soil erosion control im the
Philippines (8. Pujisaks pers.comm.), and in the approach of World Neighbors

(Bunch 1885).

The FF paradigs is still evolving and will never have a fimal sbhape,
since it is organic rather than a structure. All the same, there are
recurring elements which hang together and support each other. Ome is the
resonance between enhancing the adaptability of farmers through videming their
choice and knowledge, and enhancing the adaptability of owtsiders -
scientists, extensionists and NGO staff - through widening theirs. For
farmers the choices are of practices and plants; for outsiders, of approsches
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and methods. For farmers, the adaptability is to uncertain climatic and
econoaic conditions; for outsiders it is to needs, opportunities and insights
as they arise. For all, decentralization and reversals of authority to those
"below” are entailed: to eampower farmers to analyse, choose, experisent and
evaluate; and to empower outsiders, however junior, to use their initiative
and choose their methods to fit local conditions.

FF thus has its own style, which is decentralized and democratic, in
which there is mutual respect and service between outsiders and farmers.
Personality is here a key variable. FACE may not be a bad acronym, since the
quality of the face-to-face interactions of farmsers and outaiders are crucial.
A personal impression is that those who have succeeded in pioneering IFF
approach have been sympathetic people who eaphathize with farmers and respect
and like them. This cannot be expected of all outsiders, but the fascination
and psychic rewards of working closely with farmers and learning from and with
them are 80 high, that more and more outsiders may be attracted to this mode.

Reflections for the future

The argument for the FF paradigm to complement TOT has been developed here in
terms of the third CDR, agriculture, but its application is not necessarily so
limited. It may increasingly fit the trends in GR agriculture towards
complexity and diversity. Soame of the new GR complexity comes from the range
of inputs (seed, fertilizer, pesticide) and associated practices that have
become available and needed. Some also comes from the diversification of
crops and crop sequences, for example with non-rice crops increasingly grown
in a second season following rice in South and Southeast Asia, and with the
rotations such as rice-potato-wheat, cotton-wheat, and sugarcane-wheat.
Further, the withdrawal or reduction of input subsides in both GR and
industrial agriculture may permit and encourage on-farm diversification
towards complexity, as has happened in New Zealand. FF approaches and
methods, devised and evolved to meet the special challenges of CDR
agriculture, may in the 1990s be found to apply more and more in GR and
industrial agriculture, helping the 1990s to become a decade, worldwide, of

diversification.

For the present, though, the higher priority appears to lie in CDR
agriculture évolving and testing methods, and striving for cost-
effectiveness, spread, and sustainability. This raises many questions,
including these:

o To what extent, and how, can the FF paradigs be parsimonious, that is,
sparing in its demands on outsiders’ tise so that many more of the
diverse faraing systems can be served?

o How can FF approaches and methods be assessed and evaluated, to identify
what works, and how well it works, and in what conditions?

0 How can FF pioneers in national and international agricultural research
systeams, and in national extension systems, be encouraged, supported and
revarded, in a sustained manner, with freedom to behave in new ways?

0 How can practitioners learn efficiently from their experience and pass
it on to others?
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o0 How can new syllabi, textbooks, and training courses be evolved to
include F7 experience and methods?

Nevw paradigss are often rejected by those who have heavy personal
investasnts in the old. In the case of FF, fortunately, conversion is mot an
all or nothing affair, in which scales fall from eyes. The individual sethods
can be tried out piecemsal. Their strength, though, lies in their ooherence
and sutual reinforcement. It is too early to say what the ultimate potenmtial
of FF approaches and methods will be. It is not too early to say that finding
out that potential is a priority; for on it say depend the sustainadble
livelihoods of many millions of the poorest in the 1990s and the 2ist
century.
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ADAPTIVE ON-FARM RESEARCH

IARC Experiencs

The three papers presented in this session are not available for reproduction
in these proceedings. Instead the editors have prepared summaries as these
papers provide examples of the range of ways that International Agricultural
Research Centers have been involved in on-farm adaptive research.

Tranafer of Technology Model in India

P.We Amin

At ICRISAT the Legumes On-farm Testing and Nurseries (LEGOFTEN) program
was established in 1987 in response to a request frosm the Indian Government to
demonstrate to research and extension workers the technology that ICRISAT
scientists have been using to obtain high yields in legume crops. Thia
program started with groundnut and eventually expanded to include pigeonpea
and chickpea.

This program started by inviting scientists froa Universities and State
Departaents of Agriculture for meetings at ICRISAT where the technology was
discussed and plans made with the Indian scientists to establish demonstration
trials at their research farss and in farmers’ fields. The LEGOFTEN Unit
provided help by monitoring the planting, cultivation, and harvest of these
trials; and-also attempting to arrange necessary inputs if they were not
available. The major coaponents of the technology included high yielding and
disease resistant elite material, use of raised beds and furrows, application
of the appropriate fertilizer foramulation, timely application of insecticides
when needed, use of gypsus for groundnut, and timely irrigation for dry season
crops. This package was compared to that being recoamended by State
Departments of Agriculture and to the local farmer practices. Farmsr flield
days were held in conjunction with these demonstrations. These contacts
stimylated farmers to demand that they be allowed access to the technology,
particularly the seed of elite varieties, and they started adopting certain
portions of the technology package that they could handle or afford. In some
cases the spread of the technology was encouraged by the activities of certain
cooperative federations such as those associated with the National Dairy
Development Board (NDDB) who were interested in groundnut as an oilseed crop.
The federations main contribution was to ensure that seed and inputs were
available when the farmers needed them and also arrange for sarketing the
produce. In one state the farmers formed their own support group to ensure
the availability of seed and inputs and like NDDB to hold field days to share
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the informstion about the techmology with other farmers. The LEQOFTEN Unit
has been involved in helping these groups by monitoring the trials and
participating in the field days.

This method has proven to be very effective in exposing farmers to new
technology so that they can adopt those components that are appropriate to
their situations. It has also provided valuable feedback from the farmers to
ICRIBAT scientists. It has been found that these activities become self
sustaining in about two years with no further input required fros ICRISAT
except to fill requests to start new cooperative groups. Nany of these new
requests are now being passed on directly to existing groups (such as NDDB) to
handle.

S8ri Lanka Pigeonpea Production
"Project Model

The Sri Lanka Pigeonpea Production Project was started as a cooperative effort
between the Sri Lanka Department of Agriculture and ICRISAT with financial
assistance from the Asian Development Bank (ADB). The objective of this
project is to provide dhal from locally grown pigeonpea to replace dependence
on imported lentil dhal. This import amounts to about $3 per capita per year.
Pigeonpea dhal is known to be accepted in S8ri Lanka; the project will
determine how well pigeonpea will substitute for lentil dhal.

Earlier attempts to encourage farsmers to grow pigeonpea failed because
of the farsers’ inability to control insect pests and because there was not a
dhal saking infrastructure to absord their produce. The project has been able
to use pigeonpea lines identified in earlier trials in 8Sri Lanka as being
adapted. These lines are being grown by farsers with cooperative monitoring
by research and extension workers. They are also producing seed. The project
has also sent an engineer from 8ri Lanka to India to deteraine the most
appropriate dhal making technology and equipment to install for handling the
various stages in the project starting with farmer scale dhal production
moving to village and then to large scale production. These mills will be
strategically placed to handle the pigeonpea produced by farsers associated
with this project. There is also component in this project to determine the
economics of lentil replaceament by pigeonpea as related to the cost of
production. To backup the outreach adaptive on-fara research component the
project includes a coaponent to strengthen pigeonpea on-station research in
Sri Lanka including pest control investigations. The project also includes a
training component and funds for part tise participation of ICRISAT scientists
in the project in Sri Lanka.

This project is expected to have quick impact if all the cosponents can
be succeasfully brought together.
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ARFSN On—farm Research Methodology

The Asian Rice Farming Systems Network (ARFSN) with coordination froa the
International Rice Research Institute (IRRI) has been in place for almost two
decades. It includes under its usbrella sany farsing aspects associated with
rice including wheat, animals, economics, women, and legumes. The network is
based on a systems approach to on-farm research and includes the following
steps:

0 Site characterization including ecosysteams, physical, biological, and
socioeconomic. This is done by using existing information such as that
provided by maps and available data on climate, soil, etc, by techniques
such as rapid rural appraisals, and through direct interaction between
researchers and farmers to identify the existing situation.

0 System problem analysis includes working with farmers to identify the
extent and severity of the problems faced by the farmers and help the
farsers select key problems that the researchers will be able to help
the farmer to solve.

0 Desigh and implementation of experiments to screen for solutions, and
working with farmers to design and carry out the experiments. The
physical size and time scale for the experiments also needs to be
considered.

0 Ecosystem extrapolation to other similar situations. This extrapolation
can be at several levels including:

Bicro - various coamponents
meso - selection of alternatives in a region
macro - key research sites for developing technology

mega - deals with policy issues

Issues which need to be considered include how to deal with transfering
technologies to cover increasing areas. Thus the area for which a technology
is appropriate needs to be determined. Another issue is to determine what are
the constraints the farmer must deal with. This can only be effectively done
if the farmer has confidence in the researcher. Therefore an effort sust be
made by the researcher to build up this trust. Properly designed and
conducted experiments and projects in the end provide satisfaction to all

parties involved.
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NARS Experisncoe

Some Experiences From On—-—farxrm
Research Program in Indonesia

Charles E. van Santen

Abstract

Six major management issues relevant to conducting on-farms research prograss
in Indonesia are discussed based on the experiences of the "Maize On-fara
Research Prograa” finitiated in 1984 by the Malang Research Institute for Food
Crops (MARIF) Malang, East Java and the Soybean Yield Gap Analysis Project
(S8YGAP) initiated in 1985 by the UN ESCAP CGPRT Centre Bogor, West Java in
cooperation with three research institutes of the Indonesian Agency for
Agricultural Research and Development.

The paper first describes how cooperation between biological and social
scientists in OFR programs increased research efficiency, particularly in the
MARIF case study. Secondly it shows how feedback from the on-fara research to
on-station research has provided an improved focus of the overall station
research program including programs for plant breeding, crop protection,and
agronomy/soil fertility. The paper further discusses the importance of farmer
involvement in OFR and provides suggestions for further strengthening of this
involvement. The importance of a close cooperation with the extension service
during the entire OFR process is also highlighted. The paper concludes with
suggestions for optimal designs for on-fara trials and surveys.

Introduction

On-fars research (OFR) has already a history of over fifteen years in
Indonesia. Budianto (1989) reports that the first prograam, with an OFR
perspective in Indonesia, was initiated in 1973 by the Central Research
Institute for Agriculture (CRIA). Since then over fifty OFR projects have
been managed by various institutes from the Agency for Agriculture Research
and Development (AARD), the agency responsible for coordinating all research
within the Indonesian Department of Agriculture.

It goes without saying that it would be far beyond the limited scope of
thia short paper to present a systematic assessment of the Indonesian
experiences with on-faras research. The limited aim of the paper is only to
present some experiences from Indonesian OFR case studies in which the author
happened to be involved.

The first of these projects is the "Soybean Yield Gap Analysis Project
(SYGAP)" initiated in 1985 by the CGPRT Centre in co-operation with the AARD
Institutes: the Centre for Agro-Economic Research and the Bogor and Malang
lesearch Institutes for Food Crops (BORIF and MARIF). The author who joined
the CGPRT Centre in Nay 1989 is presently familiarizing himself with this

project.
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The second of these projects is the "Majisze on-fars research progran"
initiated in 1984 by the Malang Research Institute for Food Crops (MARIF).
The author has been closely involved in this progras froa its inception in
January 1984 until April 1989.

The two OFR projects selected for diascussion in this paper do not
include groundnut, pigeonpea, and chickpea, the grain legumes from the ICRISAT
mandate. It is however assumed that the experience gained in these OFR
projects has some relevance for these crops as the main focus of the paper is
on managesent and organization of OFR.

The On-fara Research Approach .

The purpose of on-fara research is to focus research activities more directly
to important crop production problems faced by farsers. The approach, a fora
of adaptive research, is aimed at adapting new technologies to location
specific requirements, enabling farmers to rapidly adopt these
recorsendations.

This type of adaptive research aims to fill the gap which presently
exists between applied research that produces new technologies such as
improved crop varieties, and the diffusion phase, in which the extension agent
helps the farmer adopt new technologies. It is a research approach developed
by CIMMYT (Byerlee et al, 1980 and 1982; Tripp and Woolley, 1889) and
recoxmended by, among others, Simmonds (1985) who has provided a description
of the development of the concept, and by Merrill-Sands and McAllister (1988)
who propose to call it On-Farm Client Oriented Research (OFCOR).

The OFR approach considers the interactions between a particular farm
enterprise and other aspects of the faraing system, the possible location
specificity of crop production technologies, and recognizes the need for
farmer participation in the research process.

The major steps in this approach are diagnosis, planning,
experimentation, assessment, and recommendation. All these steps occur in
every researoh cycle and are linked with on-station research. Experimental
variables are the result of a process of increased understanding of local
farming systems.

The guiding principles of adaptive OFR/FS8P procedures are:

- A careful focus on important problems and possible solutions.
- On-fara experimentation under representative farsers’ conditioms.
- A focus on defined groups of farmers.

- A faraing systea perspective.

- Use of near-term solutions. To adapt existing technologies or develop
alternative technologies.

- Participation by farmers.
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- Iavolvement of the extension service.
- Interdisciplinary cooperation among biological and social scientists.
- Feedback between on-fara and on-station research.

Research activities include on-fars trials, surveys, soil studies, and
farmer field days. Research starts with exploratory surveys and trials to
tentatively identify problems and possible causes and solutions. Hypotheses
about possible solutions are subsequently studied in on-fara trials and
surveys. The results of the trials and surveys lead to a reassessment of the
problems and the development of recommendations which are subseqiently tested
in verification trials and discussed in farmer field days. The close link
between surveys and on-farm experimentation allows each successive cycle of
trials to be adjusted on the basis of earlier findings, and finally the
gradual development of practical recosmendations.

The Soybean Yield Gap Analysis Project%

The Soybean Yield Gap Analysis Project (SYGAP) is an OFR project initiated in
Indonesia in 1985 as a co-operative undertaking between the CGPRT Centre and
the Centre for Agro-Economic Research and the Bogor and Malang Research
Institutes for Food Crops of (AARD) with technical support from the Centre de
Cooperation Internationale de Recherche Agronomique pour le Developaent
(CIRAD) of France and funded by the European Economic Community.

In Infonesia in 1985 the average soybean yﬁfld of farmers was estimated
at 0.9 t h * and in research experiments 2.0 t h

The objective of the project was to study agronomic and socio-economic
aspects causing this yield gap.

During the first phase of the Project from 1985 to 1987 the activities
were focused on identification of constraints faced by farmers in soybean
produstion. The study included two contrasting soybean production systeas:
dryland in Garut, VWest Java and wetland in Pasuruan, East Java.

Farmers, extension workers, and researchers were involved and trials
were oonducted in farmers’ fields to facilitate cooperation between those
concerned with direct technological transfer and adoption.

A field survey indicated that increased inputs did not raise soybean
yield proportionately, as the recommended techmology for soybean was too broad
to deal with specific problems. Factors preventing increased ylelds in Garut
included low soil fertility and pest infestation, and in wetland Pasuruan,

poor plant establishment, poor drainage, and pests.

Based on these findings tentative recoamendations were formulated and
tested in the field. The result from the SYGAP I project was that farmers
participating in the prograams were able to increase their soybean yields by an
average of 50X to 60X by applying theae reconnendationt in their own fields.

¥ This summary is based on Sunarno et al. (1988) and SYGAP II (1989)
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However, it was observed that in spite of this yield increase farmers in the
study area did not adapt these recommendations, not even in the vicinity of
the on-faras trials.

The SYGAP 1l project, 1988-199] aims to focus on farmer sdoption of new
technologies in particular to identify constraints faced by farmers in
adopting these recomsendations. The SYGAP 1l project involves the following
three interlinked programs

1. The technical prograa. To find solutions to problems with which farmers
are confronted when they wish to apply research recomsendations. Major
subjects covered are: crop establishaent, crop water supply, fertilizer
efficiency, and crop protection.

L]

2. The socio-economic program. This is divided into three prograas:
a. Pinancial analysis of the recomaended farming technologies.
b. Farming System Analysis. A two year monitoring of selected fara

holdings participating in the program to obtain an improved
knowledge of the farm econonmy.

c. The complementary Study. To identify the interaction between the
technical and economical environment of soybean production.

SYGAP-I1 is being implemented in Thailand and Indonesia by national
teams of the Ministries of Agriculture in co-operation with the CGPRT Centre,
CIRAD/DSA, CIRAD/IRAT, KIT/AVRDC. The regional perspective of the project
hopefully will stimulate an exchange of experiences between scientists from
Thailand and Indonesia.

MARIF Adaptive On-fars Research Progras

The MARIF adaptive on-farm research (OFR) program with a faraing systems
perspective (FPSP) was initiated in January 1984 in the District of Malang and
has now run for ten crops cycles (van Santen and Dahlan 1989).

During the initial four crop cycles from January 1984 to January 1986 the
program focused on one study area in which maize as a mono crop is grown under
rainfed conditions on young volcanic soils in the Malang district. Since the
fifth crop cycle, fros January 1986, a second study area in the south of
Malang District has been included in the program. This area is characterized
by cassava-maize intercrop systems grown under rainfed conditions, mainly on
soils qverlying limestone.

The main objectives of the program are to:

1. Develop recommendations for mandate crops that farmers can rapidly
adopt.
2. Identify research priorities.
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Diagnosis of problems in the first study area. During exploratory surveys and
initial on-fars trials conducted in the first study area of the young volcanic
soils the following major production constraints were identified:

1. Atherigona spp. (shootfly). This is an insect that dasages the growing
point or shoot of the young plant. Nany plants die and others show poor

growth.

2. Overplanting. Farmsers place four to five seeds in one plant hole. This
causes interplant coapetition.

3. Isbalanced and late fertiliser application. Farmers apply high doses of
nitrogen fertilizer (average 400 kg of ureas166 kg N ha !} and do mot
give phosphate or other fertilizers; their first application of urea is
only at three weeks after planting.

There is a clear link between these three problems. Traditionally
farssrs have no means to control shootfly. The only way out is to overplant,
hoping that enough seedlings will survive. The possible interplant
competition is accepted.

The situation also explains the reluctance of farsers to apply urea at
planting. At that time they do not know how many plants will survive and they
do not want to waste fertilizer. Three weeks after sowing, when majize plants
are not attacked further by shootfly is the time that most farsers in the area
apply the first doses of urea.

The immediate effect of nitrogen is very distinct. The visual effect of
phosphate is not very clear and the result can really only be measured at
harvest time when an increased grain yield is obtained. This may partly
explain farmer's reluctance to use phosphate.

In later cycles of OFR experimentation sulphur deficiency, and
Peronosclerospora maydis (downy mildew) infection were also identified as
important production constraints. In two out of ten crop cycles downy mildew
was observed affecting up to 80X of the plants and resulting in important
vield losaes.

Results. Possible solutions for these problems in the first study area were
identified, forsulated as recommendations, and subsequently tested on fields
of cooperating farmers. These recomamendations include:

1. Crop protection. Use of carbofuran at planting (5 kg ba~! with 0.15 kg
active ingredient ha™") in planting hole to control shootfly and white

grub.

Lowering plant dan‘}ty at seeding froa th’ farmer practice of 100,000 -
- 150,000 plants ha™" to 90,000 plantg ha~' and thinning at three weeks
after planting to 60,000 plants ha ' plant per ha. This results in a
density at harvept of about 50,000 plants ha™' compared with about

. 40,000 plants ha™* in the present farmer practice.

3.  Reducing nitrogen fertilisation to 92 kg N ha~! from 168 kg N ha™l.
& Adding phosphorus fertilisation of 45-90 kg P,0g ha™l.
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5. Applying all the phosphate and 1/3 of the nitrogen at planting and the
balance of the nitrogen at 3-4 weeks after planting.

In later cycles the following was added:

1. Ridomil seed dressing (bg k('l seed) as & prevention against downy
aildew. .

2. Sulphur at 25 kg ha! at planting.

The outcome of these recommendations in the first study area is that
farmers cooperating in on-fara trials h;v‘ been able to double their maisze
yield from 2.1 to 4.4 ton of dry grain ha"' . Net benefits per ha increased
from Rp 209,250 to Rp 460,000. Cost benefits analysis showed that a
participating farmer received a return of over four rupiah for each additional

rupiah invested.

Isplications for maise production. The recommended practices, developed by
the OFR team for young volcanic soils require inputs at an increased but
modest level and simple changes in crop management. As all aspects of the
improved msanagement practices were easily understood by cooperating farmers,
it is anticipated that adoption of the recommended practices will be within
the scope of the majority of maize producing farmers in the study area.

First indications that this assuaption may be correct, are shown by the
preliminary findings from a survey conducted during 1988 and carry 1989 to
study farmer assessment of MARIF recommendations in the twelve villages
cooperating with the MARIF OFR program within the young volcanic soils zone.
The findings of this survey show that in 1988 30X of the farmers already use
chemical shootfly control, often combined with a lower initial plant stand and
use of the improved Arjuna maise variety (37X) or a coamercial hybrid maitze
(25%). During the maize production survey conducted in 1984 in ten out of the
same twelve villages not even one farmer reported use of carbofuran for
control of shootfly. This indicates that a spontaneous adoption of this
management practice has taken place during these four years, most
likely influenced by the effect of the on~farm trials conducted in the area.

Some Experience Gained

The following remarks describe some experience gained in the two case studies
described, with most information obtained from the MARIF OFR progras.

Interdisciplinary cooperation among biological and social scientists

Juring implementation of the OFR activities, a close cooperation was
sgtablished between the members of the interdisciplinary teaa responsible for
:xecution of the progras. The team consisted of plant breeders,
:ntomologiets, plant pathologists, agronomists and economists. The benefit of
shared responsibility was found to be large.
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sne immediate availability of iaterpretations from the various angles of
the participating disciplines increased the efficiency of the research work
and avoided misunderstandings inherent in a system where each discipline works
'in i{solation.

Feedback between on-farm and on-station research

The additional inforsation on farser circumstances which gradually became
available during the implementation of the OFR prograa has helped to establish
effective mechanisa within MARIF for relating research decisions to farmer's
needs and hence has helped to improve the priority setting process for on-
station research for all participating disciplines.

The OFR approach has thus helped to rank research priorities and to
separate area specific problems frosm more universal productivity problems.
Exanple of problems from the first study area which have been fed back for on-
station research are:

- Shootfly infestation. In the short tera the application of carbofuran
is adequate. In the medium term other chemical control measures may be
required and in the longer ters maise varieties which are resistant to
shootfly infestation are needed. Entomologists and plant breeders have
initiated research focused on achieving these ains.

- Downy mildew infection. In the long tera development of downy mildew
resistant varieties are required and research by pathologists and plant
breeders is underway.

- Soil fertility. In the short term it appears that suitable fertilizer
recommendations for the first study area have been developed. However,
due to the intensive farming being used it is expected that in the
medium and long tera improved recommendations may be required to sustain
soil fertility. The situation thus requires continuous monitoring by
the soil fertility section of MARIF.

- Maise varieties. Presently both the OFR team and NARIF maize breeders
have improved understanding of the characteristics of maize varieties,
required by farmers growing the crop in the young volcanic soils. These
include:

o Improved husk cover (to allow better on-fars storage).

° Specific consumer requirements. flint type of grain, easy to grind
(hard) with a yellow grain color.

o Increased lodging resistance.

o A full season maturity of 90 days and over.
o Downy mildew resistance.

o Shootfly resistance.

0 Drought tolerance.

36



Farmer involveaent

The main contact the projects had with farmers was during the on-fars trials
and in surveys. The faraer carried out all the management practices in on-
farm trials with the exception of treatments which were carried out by the
rescarcher or the field assistant. [t was found useful to take time to
discuss with farmers the details of the field where the on-fara trial was
conducted, in particular possible causes for the differences in crop
performance between the trial plot and the rest of the field. These
discussions were found particularly helpful during two phases of the OFR
process. Firstly during the beginning of the OFR process when exploratory
trials are conducted, especially if thesc are "superimposed” trials where only
one or two treatments differed from the farmers' management. Secondly during
the assessment phase when the validity of new technologies is tested through
verification trials in the study area.

The result from these discussions was an {mproved researcher's
understanding of field conditions and how the farmer perceed these fields. On
many occasion farmers made researchers aware of issues which the researchers
had overlooked.

Cooperation with the extension service

The field extension agent is responsible for diffusion of new
technologies. He is often stationed in the village and has a first hand
knowledge of farm conditions in his area.

The importance of good cooperation bctween on-fars research teaas and
extension workers been stressed many times. In practice, however, it may be
difficult to esatablish good contacts between the researchers and the field
extension agents. In Indonesia for example researchers and extension agents
belong to different agencies. Extension staff have many duties and limited
resources to execute these duties. In the SYGAP program it has been possible
to have good contacts from the first season onwards, the MARIF OFR progranm
only succeeded after several years to establish good cooperation.

It is essential that extension is involved in the OFR team work at an
early stage. This gives the OFR team better access to farmers and knowledge
of local fara conditions and allows the extension agent to be familiar with
1ew technologies at an early stage.

Trial designs

It was found useful to keep on-fara trial designs as simple as possible, with
the minimum number of treatments feasible. It was observed that trials with
complicated designs, with "satellite" trials, require much attention to
manage, are difficult to analyze and, often provide little new information.
In case several hypotheses are to be tested within the same season it is
advisable to design separate trials.
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In exploratory trials "plus ome/superisposed trials” appear useful.
This involves the farmers’ mamagesment practices with omly ome treatment
replaced by an alternative as suggested by the researchers. This type of
trial is easier to understand and to amalyse as the often used “"minus one”
type of trials in which one treatment is oaitted from a package of
reconsendations and replaced by the farmer's practioes.

Survey designs

In addition to the informal exploratory survey ocomducted as a figst step in
the OFR process there vwill be a need for several other surveys. In particular
in the case of the MARI¥ OFR program it has been found very useful to conduct
"single subject” surveys, focusing om only ome or a group of narrowly related
subjects. Results of this type of survey can be obtained rapidly and have
given very accurate and focused information needed for further steps such as
the design of trials for the next orop cycle.
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Stntuss of Grain Legume On—Farm Trials
in the Philippines

PDanilo C. Cardenams

Introduction

Traditionally, agricultural research has concentrated its efforts on the
Jeneration of new technologies from trials on experimental stations. This
tradition is based on the assumption that the best technology in the
experiment station would also be the best in farmers® flelds. Only recently
hay this assumption been challenged. After about a decade, the national
agricultural science community has finally accepted the need for a systematic
verification scheme in farmer’s field before any technology can be recommended
for general use by farmers, This realization came about due to the common
observation that despite several research breakthroughs scored by the
international and national research systems, the output of the small farmers
had remained low compared to yields obtained from experiment stations (Gome:r
and Gomez 1988).

To date, the Philippines has been conducting an increasing number of on-
farm trials at several sites throughout the country. These trials are
essentially designed to assess the performance of newly developed technologies
under actual field conditions. This procedure exposed the new production
technulogy to a much wider range of growing conditions than that usually
available at research stations. Consequently, results of the on-farm trials
are felt to be more realistic and more appropriate to the requirements,
environment, and resource limitations of farmers.

Current Activities

In the Philippines, the task of evaluating the feasibility, viability,and
appropriateness of new technologies under actual field conditions is divided
into three phases namely: technology adaptation (TA); technology verification
(TV); and technology piloting (TP). These activities comprise the last three
stages of the technology development process adapted by the National
Agriculture and Resources Research and Development System (NARRDS) and the
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Ag. 1. Degres of involvernant of ressarch and estanaion from
technology generation 1© dissemination (DA-BAR, 1889)
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Departament of Agriculture (DA) which forge the critical link between research
and extension (Pigure 1).

The salient features of these three different types of on-farm trials es
practiced in the Philippines are presented in Table 1. Last year, the DA
conducted a total of 36 TA trials on variety and fertilization covering §
leguses crops and 28 TV cropping pattern trials. On the other hand, other
members of the NARRDS also conducted three pilot projects on field legumes
covering an aggregate area of 907 hectares with 1309 farmer cooperators (Table

2).

Table 1. Salieot features of the different types of co-farm trials csaducted in the Philippines

----------------

Yechnology Techno logy Technology
Particulars Adagtation VYerification Pilloting
Purpose Evaluate the Compare the Confira and
stability and perforaance of demonstrate
replicadility improved technologies the value and
of the perforsance to that of the operational
of technologies farmer's praoctice feanibility of
over space and improved
time technologien
Location May be on- Hainly on-fars Hainly on-fars
of Trial station or
on-fars
Number of Lesa than 10 Usually two- Usually best
Treataents treataents treanents treataents
Hethodology Several More locatjons Comsunity-
locations {farm-based) based
(farm-based)
Replicated Unreplicated Unreplicated
Sites selected Sites selescted Sites
at ramdoa in at ramdom in purposely
the target the target area sslected to
area (environmsental repressnt
(environmental conditions) snvironmental
conditions) conditions
Coverage of Coverags of a Coverage
target ares target area need preferably
need not be not be contiguwous cont iguous
Works with Vorks with Vhole fars
small plots larger plots or community

--------------------

.
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Techmolegy

Lam e s e Rm RS ® WOS BEE - RBG 1 RE  aE 5

NS O8RS

‘ Tochnolegy Tevhmslogy
Nrtioslare Mdaptation Verifiontion Plleting
o Researcher- ° Tarser sanaged ° Jarwer managed
nanaged with extension vith extension
supervision sxtonsion
ansistanoe
fosns ° Regional ° Proviscial/ o Bimilar
(different Municipal development
agro-climatic (wvithin target uulloeu.-
Lones) sones/reconsendat ion sendation
domain)
Cosmme Bute ° Complete ° Complete ° Randon
Oallestion onuneration soameration sanpling
Nethed
nplayed
rissncial ° Project ° Project o Project
Artangeneata provides all provides all loaa only
with fnputs of the inputs of the for inputs
Conperaters trials trials reguired for
technology
utilization
Table 2. Scope of PCARRD-NARRDS development action projects, 1989.°
Total
Area
Planted
Implenent ing To Date No. of
Project title Duration Agencies Hectares Cooperators
1. Soybean Pilot 1983-89 CLSU/DA-R 11 192.26 285
Production
Prograa
2. MNungbean Developaent 1985-90 MMSU/DA-R IX, 643.17 925
Action Project DMOISU/DA-R 11,
CLSU/TCA
3. Pesnut Development 1987-91 DA-R 11/DMO@MSU, 71.77 99
CLSU

Act§nn Project
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Righlights of Accomplishments

In June 1989, the Philippine Seed Board approved the release of § new legume
varieties for commercial planting. All of these recently approved cultivars
have wide agro-ecological sdaptation and yield as much as, if not more than,
the present recommended varioties. Most came from different genetic
backgrounds, thus, contributing to a diversity of planting materials now
available to Filipino farmers. These new cultivars were the results of
breeding and varietal testing work including on-farm trials conducted by
governaent research institutions.

In the Soybean Pilot Production Pfogran, the average yield of farmer-
cooperators ranged from 850-1207 kg ha™°, whese 45X of them obtained higher
yields than the national average (0.94-t ha™"). The return on investment
(ROI) of roughly 76-107X is comparable to that of rainfed rice and double that
of upland corn. The rate of loan repayment was high (80-90%) and the rate of
technology utilization was 60X, The project produced 3 types of audio-visual
training materials and 2 types of extension pamphlets. It also established
linkage with the private sector who now adopted our former pilot sites as
regular raw material suppliers.

In the Peanut Development Action Project, the recomsended component
technology (variety + inoculation) consistently outyielded the traditional
farmer's practice by 27-46%. Technology utilization was estimated to be more
than 80X within two years of introduction.

In the Mungbean Development Action Project, the same trends were
obgserved. In addition, the average, net income of mungbean farmers were
almust doubled. As a result of our trials, Taiwan Grecen (BPl-Mg 9) was
recently recognized by the Philippine Seed Board as a new cultivar to be
recopmended for commercial planting. Other unexpected impactsof the project
include: increased labor employment opportunities in the rural areas
particularly during the harvesting season, creation of a new agribusiness
venture in Isabela, and increased awareness by farmers of the availability of
new technologies.

The project was also awarded second place on technology
commercialization at the 1988 National Science and Technology Week Celebration
and the Best Paper on Development during the 1987 Regional Research Review

(Labios 1989).

Conclusion

The methodology on on-farm trials being adopted by the NARRDS is still on its
formative stage. Certainly, a log more improvesents will have to be made
based on experiences and lessons learned. So far, the following are our
observations regarding the conduct of on-fars trials:

) Choosing the right people/institutions to carry out on-farm trial

activities {s just as important as selecting sites and farmer
cooperators
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o “ﬁ@hﬂ availability of a ready market to absorb whatever additional produce
"8 obtained by farmers greatly influences their decision on what crops
'te plant.

o iﬁo~idin¢ technical assistance alone does not always ensure complete
adoption of recomsended technologies.

[ The bane of most on-fars trials is the non-availability of production
inputs at the right time, place, quantity, and quality.
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PULSES PRODUCTION PROGRAM IN PAKISTAN

Abdul Majeed Haggaani

Agriculture accounts for over 23X of Pakistan'sgross domestic products,
employing about 50X of the labor force, and 70X of export earnings.Hence, it
is the main stay of Pakistan's economy catching the attention of the
Governaent to formulate a comprehensive policy for growth and development of
the agriculture sector. Highest priority should be given to bridging the gap
between actual and fars yields by removing the production constraints
responsible for this gap. The grain legume production bench mark and targets
for the Seventh Plan are given in Table 1.

Thﬁlc 1. Actual and projected targets for pulses production in Pakistan
(in '000 tonnes)
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Bench Growth
o 1982-83 1987-88 7th Plan Targets Actual rates
Crops Actual Estimates 1987-88 1982-83 6th Plan Tth plan®
. 694 608 740 900 -2.6 4.0
Chickpea. 491 367 550 650 -5.17 3.4
Othnvo‘ ; 203 241 190 250 3.5 5.6
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Technology generated by Agricultural Research Institutes would not be
fruitful if the techmology is not disseminated efficiently tofarmers. The
following agencies are actively involved in the generation and dissemination
of Agricultural Recommendations formulated by the research institutes.

o Agricultural Research:

- Federal Research Institutes
- Provincial Research Institutes

o Agricultural Extension

() Adaptive Agricultural Research Stat}onl
o Crop Maximization Progras

o Farming System Research Prograa

o Agency for Barani (Rainfed) Area Developament
0 The Punjab Agency for Barani Area Developaent
o The Sind Arid Zone Development Authority

o Agricﬁlture Departaent

0 Private Sectors

Agricultural Research

Federal and Provincial Research Institutes, plays an important role in the
development of agriculture particularly in developing of high yielding
varieties and production of modern package of technology. Priority research
programs for different crops were started in a coordinated manner in the 8ixth
Five Year Plan. A substantial isprovement of varieties was made during the
Sixth Plan. During the Seventh Five Year Plan (1988 to 1993) (Pakistan
Planning Commission 1988), research activities will be organized in the

following manner:

o Basic research will be carried on in National Institutes such as NARC.
Applied research involving development and testing of new varieties will
be at the provincial research instjitutes.

0 High yielding and disease resistant varieties of pulses will be evolved.

o Agronoaic research will be undertaken to develop a package of
sanagesent practices for pulse crops in order to exploit the maximsus
yield potential of improved varieties.

0 Research programs will be undertaken to evolve improved production
technology and systems for less favored environments such as semi-arid
and arid regions.
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Agriculture Extension

Agriculture extension service is in close contact with the farmer. Extension
workers educate the farmers about the latest agricultural techniques through
the following standardized procedures:

o Mass meetings
o Individual contacts
0 Agricultural fairs

0 Demonstration plots
0 Radio and TV
0 Newspapers, posters and leaflets

) Training and visits

The efficiency of agricultural extension services is constrained by poor
service conditions, inadequate provision of extension aids and other
equipment, and lack of transport. In order to overcome these deficiencies the
Trainings and Visits (T&V) systems of agriculture extension has been
introduced and implemented in the Punjab, Sind, and Baluchistan provinces
after testing satisfactorily in five districts each in the Punjab and Sind
during the Sixth Five Year Plan. The following specific measures will be
taken into account to improve the extension services during .the current
Seventh Five Year Plan:

0 Removal of current deficiencies in the T&V agricultural extension
systems.
) Transfer of latest production technology to the farmers supplemented by

more extensive use of mass media.

0 Reorganization and specialiration of extension services in different
agro-ecological conditions.

0 Provision of incentives to extension workers.

0 Introduction of farmers training prograas.

Adaptive Agricultural Research Stations
These institutes undertake the testing and appraisal of promising cultivars

and production technology in various agro-ecological regions and provide
specific information to the Extension Department for dissemination to farmers.
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Crop Maximization Program {CMP)

Although CNP is not dealing with any pulse crop at preseat, it presents a
model to augment pulses production.

In 1981-82, the Rice Maximization Program (Muhamssed 1987) was
implesented by the Pakistam Agricultural Research Council (PARC) in
collaboration with the Provincial Agricultural Departsents in Gujranvala and
Larkana Districts. This project received widespread appreciation in the area
as the adopter farmers obtained considerably higher ylelds than did the
traditional farmers. Encouraged by this experience, CNP was launched in 1985
by PARC with financial assistance from the Italian Govt. The salient features
of CMP are as follows:

-

o Demonstrate the proven package of technology on farmers fields.

o Demonstrate and test the Jtalian technology for wheat, rice, and maize,
and adoption of proven results.

o Exchange of information and results between the project and non-project
arca farmers and motivate them for the adoption of technology.

o Provide a regular follow-up whereby the strategy developed will be
msonitored, evaluated and updated as required to meet the changing
situation.

/o) Train the farmers and extension agents to carry out the CMP
successfully.

The Approaches used for implementation of CMP are:

o Make contacts between the farmers and scientists of allied agencies.
o Formulation of package of production technology.

o Lay-out demonstration plots with financial assistance of CMP.

o Lay-out demonstration blocks with financial involvement of farmers.

o Make available necessary technical know-how and inputs to the farmers
both for demonstration plots and blocks.
0 Train related personnel.

o Organize field days.

Prepare printed material to disseminate the CMP concept.

o]

Farming System Research Prograa

In Pakistan, farming system research (FSR) has been considered a supplement
rather than replacemsent of conventional agricultural research extension,
designed to assist and augment existing research approaches (Majid et al.
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1989). It makes farmers and scientists intisate partners in problea analysis,
diagnosis, and resolution using technology, and has been descridbed as farmer-
based, problea-solving, holistic, multi-disciplinary, and complementary.

Faraing systes approach (FS8A) emphasizes a two way inforsation flow
(Fig.1). New research activities on the fars and at the experiment stations
will emerge as FSR methods and perspectives are adopted. FSA is a systematic
way for researchers to identify farsers’' problems. It studies the farmers
existing system and identifies, problems and opportunjties as a basis for
carefully planning on-fara experiments for selected technologies which are
deemed to be compatible with farmers' environment (Fig.2).

The Pulses Program at the National Agricultural Research Centre (RARC),
Islamabad is actively involved in a FSR Program. Every year chickpea,
lentil,and mungbean experiments based on research findings and farmers
oriented problems are being conducted on farmers fields’. The results
presented in Table 2 clearly differentiate modern production technology and
farmers’' practice in terms of net returns. The net return obtained by using
latest techniques should motivate the farmers to grow more pulses.

Table 2. Net profit (in Rupees) per hectare in Paraing Systea
Research Experiments of Chickpea (Variety: Of 72) omn
farmers' fields

e W S M S S S . W WSS RN W W SR G UER GG MR S G BE W WS RS TR W W R RS SR DS S8 Gn G WD T WS W W VD W WS G S SN 4SS WS GHb W W SRS G S Sun S G W G e e S -

Yield Gross Cost of Net
Treatament kg/ha benefit production benefit
Improved practice 1124 7590 2434 5156
Farmers’ practice 507 3420 1580 1840
Improved practice 620 4189 2059 2130
(No weeding)
Improved practice 817 5513 2062 3451
(No fertiliger)
Improved practice 976 6585 1947 4638

(No pesticide)
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Agency for Barani Areas Developmsent

The approach of the Agency for Barani Area Development in the Punjab, the Sind
Arid Zone Development Authority in Sind and, the Agricultural Departaents in
the AWVFP and Baluchistan for dissemination of promoted technology is
collaboration with agricultural extension services. Their function is to
introduce high yielding, disease and drought resistant varieties developed by
Research Institutes in the Barani areas (Rainfed).
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Private Sectors:
The private sector, which is involved directly or indirectly in educating
farmers about recent advanced developmssnts in modern package of technology,
also serves as a backbone of agricultural developmsent in the country. A few
important groups in the private sector in Pakistan are as follows:
o Fertilizer Companies

- National Fertilizer Corporation

- Daud Corporation

- Exon Chemicals
0 Pesticide Coapanies

- Cieba Giegy

- Sandoz

- Hoechst

o Banks providing credit facilities
Agricultural Development Bank of Pakistan (ADBP)

L]

Habib Bank Ltd.

¥

National Bank of Pakistan

Cooperative Societies

These private sector groups employ Agricultural Graduates as Credit
Officers, who as part of their duties teach farmers about the use of
agricultural inputs.

Feedback Mechanisas

The feedback mechanisms in Pakistan are contingent upon the response of
farmers to the production technology presented to thea. The feedback model
developed by Stoop (1988) was earlier used for generation and dissemination of
production technology (Fig.3). Nore recently the FSR component has been
included in the feedback model by 8toop (1988) (Pig.4). Stoop considers FSR
as an extension component while in Pakistan research activities on the fara
and at experiment station are considered as part of the FSR method. In the
modified feedback model it is assumed that research begins and ends with the
farmer. But both farmers and extension workers play significant roles in the
FSR process. On the basis of their experience, knowledge, and farming skills,
both offer their perception of problems, appraise the potential, and test the
latest package of technology generated by Research Institutes.
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5. Lal

India has experienced impressive successes in food production in recent years.
Starting with only 51 million tonnes in 1950-51, it has reached more than 170
gillion tonnes in 1988-89. Although this success is commendable it is without
including the full potential of the improved varicties and technologies which
have been dififcult to demonstrate on a large scale. The high yields obtained
at research stations have not impressed farmers who prefer to see instead the
performance of the new variety or technology on their own farms. At the same
time, the scientistg are looking for fcedback from the fields which can
ultimately help them further refine their technology.

The demands for transfer of technology for accelerating agricultural
production are enormous. This transfer is a complex task being
interdisciplinary and multi-institutional in approach and content. In India
the following four organizations are devoted to extension for agricultural and

allied production.

0 Indian Council of Agricultural Research (ICAR)

o} Department of Agriculture, Government of India/State Government

o Departaent of Rural Development, Government of India/State Government
o Non-Government Organizations (NGOs)

Realizing the value of the transfer of technology in agriculture the
ICAR launched five front line extension projects (Table 1). These projects
are implemented through ICAR Research Institutes, State Agricultural
Universities, State Departments of Agriculture, and some selected voluntary

organizations.
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'Yable 1. Details of Extension Projects launched by ICAR
Year of No. of centres/

Project start districts
National Demonstration Project (NDP) 1965 48
Operational Research Project (ORP) 1974 152

Krishi Vigyan Kendra (KVK) 1974 97

Ladb to Land Programme (LLP) 1979 r1é
All-India Coordinated Project for the 1979 35

developaent of scheduled castes and tribes
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National Demonstration Project

This project was started in 1965 with the realization that unless the
scientists could demonstrate what they advocated, their advice would not be
accepted by farmers. The main objects of the project were:

o

0

To demonstrate the genetic potential of new varieties.

To train farmers and extension workers in the new technology.

To enable researchers to collect information probleas on adopting the
technology. )

To determine the income and employment generation potential of the crops
and technology.

To determine the yield gaps and operational constraints.

The following types of demonstrations are organized under NDP.

o

o

Single crop demonstrations
Nultiple cropping demonstrations
Rainfed cultivation demonstrations
Special problea soll demonstrations

Entire faraing systea demsonstrations

Steps in conducting National Demonstrations

The various steps involved in the NDP can be broadly categorised
following three stages:
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Planning Stage

Nusber of demonstrations for different crops: The state level coordination
cosnittee decides on the nuaber and types of demonstrations for each crop.
Only major crops are included in the demonstration program with emphasis on
oilsecds and pulses.

Distribution of responsibilities: Each of the four speclalists {Agronomy, Soil
Science, Plant Protection, Agriculture Engineering, Animal Husbandry) take
the full responsibility of conducting 5-6 demonstrations, out of 25
demonstrations conducted in each district.

Selection of sites and farmers: A large nuaber of sites are selected
initially. Willing and cooperative cultivators with small holdings are
sclected. The detailed information on the site is collected and the selection
of the site is done with the help of local extension staff. A good
demonstration site has assured irrigation facilities, good and productive
soil, and nearness to the village approach road.

Size of the plot: In general, the plot size for demonstration is 0.4 ha.
However, where farmers have small faras, the plot size could be less.

Farser-Scientist interaction: The scientists develop close linkage with the
farmers. They explain the purpose of the demonstration, crop sequences and
package of practices to be followed.

Package of practices and inputs: The subject matter specialists {SMS) to have
finalize package ol practices for each demonstration, on the basis of which
the requirement of seed, fertilizers, and plant protection chemicals ls worked
out.

Calendar of operations: The written plan of activities and the dates on which
different operations have to be carried out are prepared by the SMS.

Assessing yields: A committee ig constituted which arranges harvesting and
processing of the crop in the presence of the farmer for asscssing yield.

Execution stage

Laying out of demonstrations: The subject matter specialist (SMS) layout the
demonstrations and erect a publicity board. All operations are perforsed
under the SMS's personal supervision of the specialists.

Field operations: All field operations are performed by the farmers in the
presence of SMS-in-Charge. Scientists visit the demonstration regularly.

Field days: The field days are organited by the SMS8s at different stages of
crop growth and at harvest where discussion and question-answer sessions are

held.
Record keeping: Information on various operations and performance of the crop

is recorded in the diary provided by ICAR.
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Harvesting and threshing: These operations are done under the supervision of
the committee.

Residual fertility status: The soil scientist collects the soil samples after
harvest to assess residual fertility.

Submission of report: The data are submitted in duplicate to the State
Coordinator for onward transaission to ICAR.

Cost-Benefit ratio: The cost-benefit ratio for each crop and cropping sequence
followed is calculated and economic returns are worked out.

Follow up stage:

Publishing results: The results of successful demonstrations are published
through the mass media.

Follow up with technical guidance: The farmers are pursued to adopt the
practices demonstrated to them.

Coordination Committee

The state level coordination committee consists of top level experts of the
University headed by the Director of Extension. When demonstrations are
conducted by the Deptartment of Agriculture, the Committee is headed by the
Director of Agriculture of that State. Similarly the Director of ICAR
Ingstitutes is the Head of the Coordination Committee when the Institute
assumes the responsibility of conducting demonstrations. The Committee
prepares the guidelines for conducting demonstrations.

The sub-committee of this Committee is at the district level and
consists of Subject Matter Specialists of the Project, Deputy Director of
Agriculture/District Agriculture Officer and Training Officer. The senior
most member of the sub-committee becomes the Chairman. The sub-committee
guides the conduct of demonstrations and arranges training.

Results

Various types of demonstrations conducted so far (>25000) have successfully
shown the yield gaps as they exist between the farmers’ yields under normal
conditions and the yields obtained by the scientists on farmers' fields under
the same conditions (Table 2).

Such an inforaation has proved to be very useful for the scientists in
perfecting the package of practices for different crops.
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Table 2. Prodectivity of different crops under sational desomstrations and
sational average (kg ba™*), 1984-88

- - . TR A A T G 0 R P A O A

Average of
Crop Rational average Mational Demonatrations
Rice 1417 3224
Wheat 1870 3554
Maige 1456 3498
Sorghua 718 4036
Pearl Millet 569 2388
Mungbean 403 , 682
Chickpea 661 1516
Groundnut 898 2177
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Operational Research Projects (OPR)

This project aims at disseminating the proven technology in a discipline or
area among the farmers on a watershed basis. Watershed cover the whole
village or cluster of villages and is concurrently studying the technological,
extension or administrative constraints as barriers to the rapid spread of
improved technical know-how. The project attempts to involve allied agencies
and institutions to show the need for an inter-institutional and inter-
disciplinary approach. The principle of 'Social Audit' was introduced
together with scientific and financial asudits. The thrust is on influencing
the farming families with a low yearly income.

The ORPs have been undertaken on two kinds of problems: , the common
agricultural problems affecting the faraming community requiring group or
conmon action, such as plant protection, rodent control, etc.; and total
resource development of the watershed area.

Objectives. .Tho Objectives of ORP8B are to:

o Test, adopt and demoastrate agricultural technology on farmers' fields
in a8 whole village or a cluster of villages making up a watershed.

o Deteraine the profitability of new technology and its pace of spread.
o  ldentify the constraints.
o Desounstrate group action as a method of popularizing technology.
Organisation. The ORPs are implemented through the State Agricultural
Universities, ICAR Institutes and State Department of Agriculture.

A 8cientific consortium and a Project implementation consortium are

constituted to review and guide the project activities through action groups.
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Progress. In ORPs there has been remarkable success in improving the
productivity of crops and overall income of farmers. In the ORP for
increasing pulse production in Mohindergarh district of Haryana, the
scientists of Haryans Agricultural University, Hisar demonstrated about a 60%
higher yleld of chickpea varieties H 208 and H 355 over local varieties.
Similarly, weed control, use of Rhigobjus culture, and zinc application in
chickpea increased the yield substantially. Similar results were obtained
with improved varieties of pigeonpea in large scale demonstrations.

Krishi Vigyan Kendra. These Kendras impart vocational training in
agriculture through work experience to extension workers who are already
employed. Each Kendra has its own syllabus. The main objective of the Kendra
is to provide training to help bring about a breakthrough in agricultural
production.

In all, there are eight specialized training courses in KVKs, where the
training on pulses production is provided only under the 'Dryland Agriculture'

course.
There are Teachers Training Centres also which provide in-service

training of the trainers.

The project is sponsored by ICAR and implemented by ICAR Institutes,
State Agricultural Universities, State Departments of Agriculture, and
voluntary organizations.

Lab to Land Programme:

This programme assists selected faram families in developing and implementing
individual fars plans for improving their entire farming systeam to generate
more employment and income. The basic idea is to bring scientists and farmers
into close contact and introduce low cost technology. The main objectives of
the project are to:

) study the background and resources of the selected farmers and landless
laborers

0 introduce low cost agricultural technology

0 assist farmers develop feasible fara plans

0 help farmers adopt improved technologies

0 organise training prograr and extension activities

0 make farmers aware of opportunities and agencies

0 develop linkages with scientists and institutions for future guidance

0 provide a feed back mechanism for agricultural scientists and extension
workers.
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Organization Por offective laplesentatien and wonitering of the progras,
india was divided into § senss oa the basia of tiem, ®0il, climate,
agre~ecoaysten, and adainiotrative infrestrecture. sone 1a headed by a
fonal Ceerdinater who is assisted by the twe progres officers. There is a
fonal Advisery Coasittee comsisting of represestatives of participating
institations. This Committees seets 3-3 tines & year te guide and apprise the

prograa.

Progress Five thousand fara fanilies were adopted ia Phase 1, and 75000 in
Phase II. These families were diverse iselwding landless laborers, ssall and
sarginal farsers, scheduled caates and scheduled trides. Various programs for
increasing the income of the fare fanilies were launched. Asong thes, the
impact of iaproved varieties swbetantially raleed productivity and production.
For example, in Haryana the average yield of cereals, sillets, pulses and
oilseeds (ncreased vhea the lab te land pregraswas introduced (Table 3). This
prograa also generated more incoss and eaployment.

Table 3. Yield levels of different creps under lab te laad prograa (LLP)

ia Haryana
, Yield (kg ha"})
Crop Before LL After LLP
Wheat 1800 2250
Bajra 650 850
Mustard 800 1250
Groundnut ¢50 1050
Pigoonpea €00 14560
Chickpea ¢00 1020
Suaser sungbean 200 500
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Popularisatien of Pulses Production Techneology for increasing
production

To increase pulses productios through adoption of improved production
technelogy the Govterameat of India launched the folloving schemes which

continued to the end of the V1 Plan, and thereafter were combined into the
Matiomal Pulses Developseat Programse (KPDP).

Ceatrally sponsored scheme: This schese had the following components:

o Desoastratioa The demonstration on package, fertiliser, and plant
pnrotioa wers conducted. The rate of fimancial assistance was Rs. 375
ha™*.
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o Sesd multiplicatioan and distribution There was provision for a subsidy
for breeder seed production to ICAR Institutes and State Agriculture
Universities; for foundation seed production to National Seeds
Corporation (NBC) and State Farms Corporation of India(SFCl), and for
oertified seed production to State Seed Corporations on the basis of
quantity of seed produced.

o Plant Protection Under this scheme financial assistance was provided to
farmers for plant protection chemicals, plant protection equipment, and
operational charges for raising pulses.

0 Rhisobiuas culture Assistance was provided to equip aigrobioclogical
laboratories and subsidized distribution of inoculus packets.

Centrally sponsored scheae on sumser sung production

This schese started in 1982-83 provided the following assistance from the
Central Government:

Demonstration - Rs.375 ha~l
Certified seed - Rs.200 1
Irrigation - Rs.100 ha~!
Publicity - Rs.100 ha~!

The impact of this scheme has increased as the area under summer mung
from 0.77 million ha in 1981 to 1.34 aillion ha in 1985.

Central Sector Scheme for Distribution of Ninikits

This schemse was started in 1981-82 to popularize promising pre-released and
newly released varieties of pulses through farmers’ participation. The
details of this scheme are given below:

Size of minikit: Area 0.1 ha. On the basis of seed supply the size of kit was
as follows:

Chickpea, peas = 6 kg
Lentil = 4 kg

Pigeonpea, mungbean
urdbean, mothbean,
cowpea = 2 kg

fach kit contains treated seed, rhizobium culture, and literature on the
package of practices.

Programme formulation: This Committee was headed by the Director of
Agriculture of that State with representatives of NSC, SFCI, ICAR Institutes,
and Directorate of Pulses Development. They discussedand decided the no. of
minikits, selection of varieties, availability of seed arrangement of seed
asultiplication for next year, and problems encountered in running the prograa.
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Priorities: Under this scheme small and msarginal farsers, specifically
belonging to scheduled castes and tribes were selected. Replacement of local
varieties by new ones, intercropping, and increasing intensity of cropping
received the used to be main consideration.

Preparation of minikits: The seed producing agencies like NSC, SFCI, State
Seed Corporations supplied the minikits and Governwent of India reimbursed the
costs.

Implementation: The State Department of Agriculture implementedand supervised
this program. The Director of Pulses Development madesurprise visits to see
the distribution of minikits.

Monitoring: There were close links between the State Departaent of
Agriculture and the Directorate of Pulses Development for sonitoring the
prograa. Each month the consolidated report on the progreas of the program
was submitted to the Miniatry of Agriculture, Govternment of India.
Evaluation: The program coamittee evaluated the performance of the prograa.
The National Pulses Developasent Programme (NPDP)

In the VII Plan all the above schemes were merged into one which is known as
NPDP. It has the following 16 components:

(o) Minikits distribution

0 Block demonstrations

o Breeder seed production

0 Foundation seed production
o Certified seed production
o Rhizobium culture

o) Plant protection chemicals
o Plant protection equipment
o Adaptive trials

o) Operational area

o Biological control

> Training

b Strengthening of Rhizobium culture labs

> Organization of seed village

> Stocking of seed
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o Agricultural implements

The progress achieved on some of the above components such as ainikit
distribution, block demonstration, and adaptive trials can be seen in Table 4.

Table 4. Achievemsents under NPDP 1988/87—1988/89

----- B G G D S S D S G G G S A S T W S A B S G B GBS WY P A SN D - - o -

1986-87 1987-88 1988-89
Progranmes T1 Az T A T A
Minikits (No.) 132960 133138 197076 218318 77017 67935
Block Demonstrations 48350 44186 48878 47057 39523 36131
(ha)
Adaptivo trials (ha) 1725 7% 1386 1175 1199 1101
; Ts= Tur‘at
A = Achieved
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Research minikits

This progras only covers varietal popularization. Two categories of varieties
are included: the newly released and notified varieties introduced for phasing
out the old ones and varieties which identified by the workshop but yet to be
released and notified for getting the farmer reaction. Varieties to be
included in the kits are identified in a meeting of the Director of Pulses
Development, Project Director (Pulses), Joint Directors of Pulses from
different states, and producing agencies. Certified seeds of released and
notified varieties, and test stock seed of the newly identified varietiesis
made avajlable by the State Farms Corporation of India (SFCl). The cost of
the minikits is reimbursed by the Governmet of India. The nucleus seed for
production of test stock seed is supplied to SFCI by the breeders as soon as
the variety is jdentified by the workshop.

Constraints in conducting research minikits

There are several constraints in conducting research on minikits and in
general minikits resulting in poor quality of demonstrations so that the
results are not convincing. For this reason, the Central Variety Release
Committee has waived off the requirement of research minikit data for release
and notification of the variety. However, it recommends conduct of the
minikit for popularizing the varieties.

The constraints faced in conducting such minikits can be grouped into
following categories:

9



Technological constraints

¢

0

Non-availability of high yielding varieties comparable to cereals.
Non-availability of quality seed.

Non-availability of low cost locally suited agricultural implements.
Non-availability of disease and pest resistant varieties.

Losses due to weeds.

Unsuitable soils which prevent realization of genetic potential of
varieties. ’

Administrative constraints

0

Inadequate manpower support. The Village Level Worker is the contact
person. They are already heavily burdened with several other prograass.

At the State level, the non-filling of posts and the, frequent transfers
of persons under the NPDP.

Inadequate transport.
Inadequate storing facilities for inputs.

Centralization of powers.

Extension constraints

o}

o)

o

Lack of training facilities.
Poor publicity media.

Lack of incentives for extension workers

Social constraints

0

(]

(S

The adoption behavior of the farmers is very poor.
Marketing problem of the produce.

Social values, customs, religious taboos and caste systes influence the
adoption.

I1lliteracy and self-centered attitude of the farmers.
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Suggestions for improvement of Research Minikit Programme

o]

0

Ambitious seed production should be arranged.

Only those varieties which possess substantial superiority in terms of
yield and resistance should be included.

Separate staff should be assigned for this prograa.
Planning should be made at least 3 months in advance.

The farmsers should be compensated in case the trials fail qr give poor
yield.

Adequate facilities for msobility should be made.

Adequate arrangement for storing and transporting of the inputs be made.
The farmers should be educated well before conduct of the trials.

Field days should be organized.

facilities for harvesting, threshing, and storing should be arranged.

Mass media should be used for popularization of the varieties, in
addition to conducting the trials.

Adequate financial powers should be provided to the officer executing
the progras. .

Incentives provided to the extension workers.
Avarding prizes to the farmers recording the highest yleld.

Incentives to the farmers in terms of support price for pulses.

64



PRODUCTION CONSTRAINTS AND
TECHNOLOGY IDENTIFICATION

Each country group met separately to review the production, constraints, and
technology in their country for groundnut, pigeonpea, and chickpea. This
background information was used to help develop their research project
proposals. This review allowed each group to identify their high priority
probleas. It does not provide an exhaustive or detalled review.

The following star system used gives an indication of the relative
importance of each factor or problem:

$3%2 extremely important
%% very important

% jmportant

* little importance

- not present or not considered. May need special
consideration at a later date.

R5



INDONESIA

Production ocoonstraints and technology savaililable
for groundnut and piligeonpea production
imnm Indonesaia

Factor Groundnut Pigeonpea

Area (000 ha) 595 < 0.§
Production (000 t) 493 | .
Av Yield (kg ha~}!) 998 300

Local cultivars Subang Late
Sukabumi
Jepara
Tuban

Iaproved new cultivars Gajah Mega (Hunt)
Macan
Banting
Kidan
Tupai
Tapir
Kelinci

Potential Yield (kg ha™}) 3000 2500

Maturity required

Early 90 days Experimental
Long Present
Crop Season

Rainy 60X Main

Post-rainy 25%

Post rice 15%

Pattern Sole After maize or
rice

Rainfed 90% 100

Irrigated 10%

Soil type Latosol, andosal, regosal,
aluvial, Vertisol, red yellow
podzrolic

deficiency Mg, K,P, Mo, S

toxity Al, acidity, acidity
alkalinity
nodulation Poor Yes

RR



Pactor

Waterlogging

Water

drought
irrigation probles

Nutrition Manageament

manures
fertilizers
801l amendments

Agronoaic
land preparation

seed viability
plant population

weed management

Disease
bacterial wilt
late leaf spot
early leaf spot
rust
Aspergillus flavus
Witches brooas
Leaf spot
Sterility mosaic
nematodes

Pests
thrips
Jassids
white grub
aphids
leaf miner
spodoptera
rat
wild boar
Helicoverpa
podfly
Maruca

pod bugs

Groundnut Pigeonpea
Occasionally -
+ 20x *
On dry season
crop
sometimes no
sometimes no
no no
simple, s
shallow
+ 80X %
often too *2
high (400,000 ha~!
late or L2
incomplete
*%% resistant
sx%s -
3 -
£ 2 3 -
258 -
%8 s
- %
- ?
S8 -
% -
3 -
E £ *
% -
3 -
£5% -
£ 3 -
- %8
- £ 2
- L 3 3 J
- %
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Pactor

Variety weaknesses
low yield potential
seed avalilability
disease susceptibility
pest susceptibility

Harvest/Post harvest
Harvest
Threshing
Drying
Storage
Utilization

Infrastructure
Research
Extension
Training
Seed Production
Input availability

Groundant

L 3

*Ee
s
t 2 2 4

5%
3
L 3§ J
4

R
h

ss

ss

s

s gubstitut
for soybean

L 4 4
L 3 J



NYANMAR

Production constraints and technology
mvailable for groundnut piligeonpea and

chickpea
Pactor Groundnut Pigeonpea Chickpea
Area (000 ha) 560 67 203
Production (000 t) 550 {1 1680
Av Yield (kg ha™l) Wet 1040 700 900
Dry 790
Local cultivars S Jap Shwedingor Karachi~gran
S poll 21
Kyaung
Iaproved new cultivars Simpadetha Yezin 1 Shwe Kyamon
(1), (2), (3)
M-10,-11,-12 Yezin 2 Yezin 1
ICCV 2
ICCC 37
Potential Yield (kg ha~!) Wet 2250 2000 2000
Dry 1500
Importance of maturity (rank)
Short 1 2 1
Mediuam 2 1 2
Long 3 3
Crop Season (rank)
Rainy 2 1 -
Post-rainy 1 2 1
Post rice 3 - 1
Pattern Sole mnixed Relay/
sequential
Rainfed 100X 100% 100%
Soil type Light Light Heavy,
deficiency $s P, Ca % L4
toxity - - -
nodulation L - L e
Waterlogging - - L 44
Salinity - - 58
Acidity - - -



Factor

Water
Drought

Nutrient management used

Manure
Fertilizers
Anendaents

Agronosic probleas
Land preparation
Seed viability
Sowing
Plant population
Weed manageament

Sprouting

Diseases
Fusarius wilt
Late leaf spot
Early leaf spot
Rust
Seedling rot
Aspergillus flavus
A. niger
Leaf spot
Phytophthora blight
Sterility mosaic
Collor rot
Dry root rot
Leaf spot
Stea canker
Stunt

Pests

White grub
Termite
Spodoptera

Hairy Caterpillar
Rodent
Helicoverpa
Podfly

Naruca

Aphids
Jassids/thrips

Variety weaknesses

low yield potential
seed availability

disease susceptibility

553

_/ rainy

3
s
s
xe
2 rainy

incomplete
13

533

t 2
5%
%
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8
98

t & & (1 & %6881 12 01 1 11 =

® %t 1 1
»
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Chickpea

2 2

\\

L 3 2

s

»
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Factor Groundnut Pigecnpea

pest susceptibility s L L 2
waterlogging ensitivity - - s
Harvest/Post harvest
Harvest - - -
Threshing - - -
Drying L 1 - -
Storage L 1 - Y
Utiliszation - - *
Prices - s s
local markets - - s
International markets s - ®
Infrastructure
Research - ]
Extension - - -
Training 288 112 288
Seed Production L 2] s 1]
Input availability L 2 L s

71



ORGANIZATION OF MYANMAR AGRICULTURE SERVICE (MAS)

The lellowing orgenizetionsl chert is presented here 1 help In planning ondarm adapive ressarch

Research
institute (ARI)

projects for Myenmer

Managing Director

- Specisiized Trainings

(MAS)
.| .
Coretl A A Sol and w
Ferdiiser
- | WORKING GROUP| _ A |
Omess 4  (CRTWG) Hartaus Division (ARD)
A A foot Crops
F. Lagume 1 industrial l
Crope
Extensioin and Contral Farme
Education 8eed Farme |
Division
] #
- Trisls & Experiments
7 State Poundation
7Dwm” ) Seeds
" - Ragistered Sesds
- Meid Days and
Township Mangens Demonevalions
'
Vilage Tract Managers | ——— a’?c-“:nrm:m
: 1
Viiage Managers
' High Technology Sies
Farmers’ Groups

J

.« Tranaler tachnology and disributes seed and farm inpuss

CATWE - Coap Ressrch and Techricel Working Group

Thare Is ane for each major crop. Each CRTWG conaists of &

subject matier {or)

wﬂummmmmm.mnw
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Kain functions of Extension Divisica
o Isplenentation & monitoring of amnual Agricultural Production Plan.
o Transfer of technology & distribution of quality seeds & fars inputs

In every township, there are 2 to 8 production camps where faraer's
meetings are organised. Desonstration, trial and field days are alse
conducted at the high technology site of the camp area during the cropping
seascn.

The coordination comamittees coaprising of a Senior Extension staff
sember, crop technicians, and subject matter specialists are organiszed in sach
state and division to identify the probleas and farmers' needs after
identification the problems and the farsers' needs are conveyed to the Crop
Research & Technical Working Group (CRTWG).
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NEPAL

FProduction coomnstraints and technology svailable
for groundnut pigeonpea and chickpea

Factor Groundaut Pigeonpes Chickpea
Area (000 ha) 4 18 29
Production (000 t) 6 12 17
Av  yield (kg ha™l) 1500 760 900
Local cultivars Trishuli Nepalgunj Dhanush
Trishuli Raspur Local Trishul
New cultivars B4 ICPL 366 Rhadha
ICGS 36 ICP 8398 Sita
AC 343 ICPL 161 ICCL 821032
Potential Yield (kg ha™l) 3000 3600 5000
Duration required 100 day 130-150 day 140-150 day
Crop Season
Rainy J J -
Post-rainy - - J
Pattern mixed with On bunds Intercrop
maize
Rainfed S S J
Soil
type light heavy heavy
deficiency N P In Mg Ca x L L]
nodulation s 8% after rice -
watarlogging - s
salinity - - $
Water
drought 2]
Nutrient management problea
Nanure * s L
Fertilisers *® ss s
Soil amendments (lines) L4 - -
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Jactor

Agronosic probleas

Land preparation
Seed viability
Sowing

Plant population
VWeeds

Diseases

Rust

Dry root rot
Fusarium wilt
Phytophthora blight
Sterility mosaic
Botrytis

Nematodes

Pests

Jassids/thrips
White grub

Leaf aminer
Termites
Helicoverpa
Podfly

Maruca

Other pod borers
Pod bugs

Variety weaknesses

low yield potential
seed availability
disease susceptibility
pest susceptibility
frost sensitivity

Harvest/Post harvest

Harvest
Threshing
Drying
Storage
Utilization
Prices

“» % 1 ) #

288

L 3

£

[ A B R B N )

L 2
L2 2 4
228

3
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2
ne

L 2]
L 3

s
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»

%

8%
L E 2 4]
553

2

%

Chickpea

L 4
'

2
'8

L 3
L 2

L 2 2]
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»

2
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5%
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Factor
Infrastructure

Research

Extension

Training

Seed Production

Input avafilability

Research sanpower

Extension manpower

Extension worker communication

Groundast

K8
%8
t 2

8

2 3

76

SOQQ:sII



SRI LANKA

Production constraints and technology available
for groundnut piligeonpea and ochickpeea

Factor Groundnut Pigeonpea
Area (000 ha) 8 Nil
Production (000 t) 9
Av Yield (kg ha~l) 180
Local cultivars No. 4§
N 11
X 14
Red Spanish
Uganda Erect
New cultivars - MI10
1CP 7035
ICPL 2
1CPL 87
ICPL 151
ICPL 161
ICPL 312
ICPL 8324
Potential Yield (kg ha™!) ? 4000
Duration 90-120
Cropping
Rainy 38 Oct-Jan
Post-rainy L] Mar-May
Post rice 3 -
Pattern Sole/mixed
Rainfed 95%
Irrigated 5%
Soil
types Alfisols Light
Non-calic
Brown soils
Red and yellow
latisols
Vaterlogging - %
Salinity * -
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Eﬁﬁiﬂf Growndaut Pigecnpesa

PP
A

,“mﬂ ‘H’ ‘ "
“Prought s8ss s
floods sess s

Agronomic probleas

Weed manageasent - sss
Diseases
Early leaf spot 28 -
Late leaf spot e -
Rust sE% -
Pod rot ? -
Bud necrosis 288 -
PMV ? -
Bacterial wilt s -
Stea rot & -
Aflatoxin &8 -
Sterility mosaic - ss
Pests

Thrips 58 -
Jassids 234 P
Aphids s -
‘White grubd % -
Helicoverpa - 58
Podfly - s28
Maruca - sEE S
Bruchid - s8s

Variety weakneases

-seed availability - 858
. fisease susceptibility - 3
pest susceptibility - 1221
waterlogging sensitivity - L 24
Harvest/Post harvest probleas
.. Harvest s
‘Threshing %8
'Storage (bruchid) ss8
Processing sSss
.delivery systeam S8
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VIETNAM

Froduct ion conastrainta and technology available
for mroundnut

Factor Groundnut
Area (ha) 278
Production (t) 278
Avr. yield (kg hal) 1000
Local cultivars No Ket
Giay
Sén
Do Bac Giang
Tran Xuyen
New cultivars Sen Lal (Sen x White Moe Chau)
Potential yield (Kg ha~l) 3000
Crop duration 110 days in southern Vietnaa

135-140 days in northern VYietnam

Crop Season
Area (000 ha) Crop Season
1985 1995 DG DH
1. Northern midlaad 50.8 85 July/Aug-Oct/Dec
area and Red River Jan/Feb-May/Jun
delta
2. Northern part of 47.6 80 Jan/Feb-May/Jun
central coast line
3. Central coast line 18.8 45 Apr/May-Jul/Aug
Nov-Mar/Apr
4. Central Highland 29 50 Aug-Dec
Apr/May-Jul/Aug
5. East of South 45.6 105 Aug/Dec-Jan/Feb
Apr/May-Jul/Aug
6. Mekong Delts 20.3 25 Apr/May-Jul/Aug
- Sole/mixed Northern Vietnam (NV) 90% sole; 10% aixed
vith corn

South Vietnas (8V) 60X sole; 40X mixed
1 rov of maize ¢+ 4 rows of groundnut
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Yactor
Soil

Rainfed
Irrigated

Deficiency (List)
Toxicity
Sodulation
Waterlogging

- Salinity

Vater

- Drought
= Irrigation problems

Rutrition sanagesent
Banures

fertiliszers

Agronoaic

Land preparation

Beed viability

Sowing
Plant population
Veod manageaent

'iseases

Barly leafspot

Late leaf spot

Bust

Budnecrosis (TSWYV)

PaLY

‘Bagcterial Wilt

Seed and Seedlings rots
Stea rot

A. Llavns
lenatodes

- . .. S
- . . - ——

Degraded sandy seils
Light aluvial soils

P, Ca, No,B, low in org. cerbems
Al, ¥e chloresis

30X ares shows peor sodulation
Scastinss at matwrity

m *

Nid sessom and terainmal

Furrow sethod. Pe chleresis following
irrigation is a problea ia southera
Vietnan

muozu“)umt,»
only in south (100-300 kg ha"*)

t ha ®) (no gypswm), mo
aiocronutrieats

2 ploughings with country plough
(18-20 oca deep), 3 harvewings,
hand breaking clods raised bede
1‘10’ [ ] "“

A sajor problea because of high
hunidity duriag storage

S0 x 10 o»

35 plants ag o

2-3 hand weodings

88
8 (in 8 Vietasn)



Factor
Insect Pests

Thrips
Jassids
White grud
Ternites
Aphids
Leaf miner

Spodoptera
Hairy Caterpillar

Harvest/Post harvest

- Harvest

Threshing

Drying

Storage

Utilization

Variety weaknesses

Low yield potential
Seed availability
Disease susceptibility
Pest susceptibility

Sensitive to:

Groundnut

%% - gevere in dry weather
888 - gevere in dry weather
% Sose in riverian areas

L 3

Pre-harvest irrigation wherever
possible ploughing followed by
hand 1ifting

By hand, coincides with rice
transplanting, labour problea

Due to frequent rains and cloudy
days drying becomes a problea

Baaboo baskets absorption of air

moisture causes loss by seed
viability

Roasted nuts confectionery; oil,

export

t 3
t 2 £ 2]
t 2
%

a) Sprouting in the field due to lack of fresh seed dormancy.
b) Cold temperatures affecting germination in northern Vietnas.

c) Acidity (acid soils)

Infrastructure probleas

Research

Extension

Training

Seed production
Input availability

1 2 2
%%
555
1 2 2 2
%
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Utilization problems

Storage

Delivery systeas
Prices

Local markets
International markets

L 3t 3 2 ]



Status Paper on Constraints to
Production and for Transfer of
Technology in Chickpea

Onkar Singh, S5.C. SBethi, Jagdiah Kumar,
N.A. van BRhesnen

Introduction

Chickpea is one of the most important grain legumes in Bangladesh, Myanmar,
Nepal, and Pakistan. It is grown on receding and residual soil moisture as a
postrainy season (wvinter) crop in the Indian sub-continent. It forss aa
important part of the diet of the rural poor in these oountries because of its
high quality protein and relatively low price. Chickpeas are oconsuaed mainly
as 'dhal’ but also in a variety of foras, including 'besan' (flour sade out of
‘dhal’), whole grain, green seeds and leaves as vegetable, roasted grains,
sweets, and several other confectionary products. The husk and broken grains
are also occasionally used as anisal feed.

Ares and production

The area, production, average yleld and potential yield of chickpea in these
four countries are given in trblo 1. The productivity is reported to be
highest in Myanmar (836 kg ha™°) followed by Bangladesh, lcprl and Pakistan.
The potential yield also varies from 2000 kg to 5000 kg ha™* depending upon
the length of the growing season.

Chickpea is grown on lands that resain fallowv in the rainy season or
after a cereal crop (mainly rice) in the rainy season. In Bangladesh and
Nepal, the area under these two patterns is almost equally distributed. 1In
Myansar, it is mostly grown after rice, while in Pakistan it is mainly grown
after fallowing in the rainy season. MNost areas are under desi type
chickpea except small pockets in Pakistan, where kabuli types are also
grown. It is mostly a rainfed crop and area under irrigation is very

small.

Table 1. The‘arca. production, average yield, and potential yield of
chickpea in South and South-Rast Asia.

Average Potential
Arsa Production yield 1 yiold.l
Country ('000 ha) ('000 t) (kg ha™") (kg ba™ )
Bangladesh 50 37.8 750 5000
Myanmsar 225 236 925 RA
Nepal 30 16 526 5000
Pakistan 844 583 540 RA

NA = not avaialdble
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Avajlable cultivars and relessed varieties - their potential and
weaknesses

Bangladesh

Two local landraces, Sabur 4 and Pabna local, are under cultivation. Both
have small seeds and are late and susceptible to wilt and other diseases.
Another cultivar Hyprosola released in early 80's also has very ssall seed and
is susceptible to diseases. A recent release is cultivar Mabin, selected froa
an ICRISAT chickpea line, which has relatively larger seed and high yield
potential but is susceptible to wilt and collar rot. However, several high
yielding and wilt resistant lines are curreantly under advanced stage of
testing and will soon be available to the farmers.

Myanmar

The oldest and widely grown cultivar in Myansar is Karachi local. It has
snaller seeds and is susceptible to wilt. Two cultivars, Yeszin 1 (P
436) and Schwe Keymon (K 850 x F 378), selected from materials supplied by
ICRISAT, have been recently released in Myanmar. Yezin 1, though potentially
high yielder, is susceptible to wilt. Schwe Keymon, however, combines high
yield and large seeds and is resistant to wilt. Two ICRISAT desi chickpea
cultivars, ICCC 4 and ICCC 42, have also given excellent perforsance in on-
fara trials in Myanmar. An interest in growing kabuli chickpeas for domestic
as well as export purposes is on an increase in the country and an ICRISAT
extra-short duration wilt resistant kabuli cultivar, ICCV 2, is already in
pre-release multiplication and may prove as a boon for drought-prone areas.
ICCC 32 is another medium-duration wilt resistant kabuli ocultivar which has

showvn a good promise.

Nepal

Two cultivars, Dhanush and Trishul, which are selections from the local
landraces, were released in early 80's. Potentially they are not very high
yielding, have smaller seeds, and are suaceptible to wilt. However, they are
tolerant to botrytis gray mold and produce well in Botrytis endemic areas in
central and eastern 'tarai'. Recently released cultivars, Radha and Sita,
with relatively larger seed and high yield potential have done very well in
western and mid-western 'tarai’. But they are susceptible to gray msold. Some
of the new cultivars currently under on-fara testing, such as ICCL 82108,
coabine high yield, reaistance to wilt, and tolerance to botrytis gray mold.
The kabuli cultivar 1CCC 32 is also doing well in on-farm trials.

Pakistan

After the ascochyta blight epidemics in early 80's, the old chickpea
cultivars, that were susceptible to the disease were discontinued to be grown
in the country. Only three cultivars, C 235, C 44 and OX 72, showing some
tolerance to ascochyta blight, were takem up for sultiplication and
distribution to the farmers. Cultivar CN 72, which initially showed a good
tolerance to the disease has become susceptible. The wilt resistant kabuli
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cultivar ICCC 32 which has done so well in the cemtral India is expected to do
well in blight-free areas, such as Sind.

Available techmology (if any), bottlesecks for treasfer of techmology

Several chickpea cultivars have been recently released in these countries.
Some are direct introductions from ICRISAT or the neighbouring ocountries and
some have been developed by the national crop isprovement programs. These
cultivars have high yield potential but lack the necessary resistances to
biotic and abiotic stress factors. For example, cultivar CN 72 released in
Pakistan is now susceptible to ascochyta blight. Similarly, Radhs and 8ita in
Nepal, and Nabin in Bangladesh are susceptible to botrytis gray mold which is
the sost serious disease in these countries. However, a number of chickpes
lines cosbining required tolerance to important stresses and high yield
potential are in advanced stage of testing and likely to be relessed very
soon. ICCL 83228 in Bangladesh; ICCV 2, ICCC 32 and ICCC 42 in Myanmar; and
ICCL 82108 in Nepal are a few examples of such promising cultivars., IOCV 2
and the nevly developed extra-short duration lines ICCV 88201 and -88203 in
particular hold a great promsise for these countries as they can sake fullest
use of the short season and therefore are particularly suited to rice-fallows
and drought-prone areas. ICRISAT kabuli cultivar I1CCC 32 is another genotype
vhich has a great potential for Myanmar, Nepal and Pakistan.

So far as the crop sanagement is concerned, the research efforts bave
not been very consistent and the information available is very little. The
experisents conducted in Nepal have shown that late sowing, wider row
spacing, and intercropping with linseed, mustard or wheat helps in reducing
the incidence and spread of botrytis gray mold and provide higher returns.
This technology may be equally appliable in Bangladesh and in parts of
Myansar. The research on various aspects of crop managesent oonducted at
ICRISAT and by Indian national programs can be expected to be of great
applicable value in similar environments existing in these countries. A
massive response of chickpea to irrigation in lower latitudes observed at
ICRISAT and elsevhers is well known and this can help in boosting the chickpea
production in irrigated areas in these countries. Chickpea genotypes
resistant to drought have been identified at ICRISAT which produce 30-40%
higher yield in low-productivity environments. Cold tolerant lines developed
by ICRISAT, that are capable of setting pods in cool winter in northern India
and escaping the dasage likely to be caused by pod borer and foliar dissases,
can benefit the farmers in northern Pakistan. S8imilarly, cultivars identified
as sdapted to early and late sowing by ICRISAT and Indian national programs
are expected to do well in sisilar situations in the neighbouring countries.
Genotypes resistant to wilt apd tolerant to root rots, stunt, and He icoverma
pod borer are available. Information on chemical control measures of pod
borer and foliar diseases such as gray mold and ascochyta blight is also
available and can be sade use of, if needed.

As fairly good infra-structure for s proper conduct of trials exists
at experimental stations in all the four countries. The extension network
for on-farm testing is also good. However, there is a lack of scientific
and technical sanpover and therefore the research set up is weak. But
avareness to have more skilled and trained personnel is growing asong these
countries and staff are being encouraged for higher degrees and for
training at internationsl research organisations to learn .about the



advancessnt in technologies. The flow of scientist in and out of the
country is also increasing.

The basic inputs like fertiliser, insecticides, fungicides etc. are
not easily available or else the prices are too high to be within the reach
of a cosmon farmer. Subsidy on these inputs are rare and low. Also, there
are hardly any incentives for higher production by way of support price
etc. One of the major bottlenecks in transfer of technology is the absence
of well organized seed industry in these countries. Most seed producing
agencies are under public sector and lack commercial seal. The nev and
identified varieties cannot spread fast due to paucity of quality seed.
Also the funds allotted to research organizations are meagre.

Constraints to chickpea production

The constraints to chickpea production in Bangladesh, Myanmar, Nepal, and
Pakistan are listed in Table 2. As evident froa the table, the
nonavailability of good quality seed, drought, temperature, soil acidity,
agronoaic management, diseases and pod borer are the major constraints to the
production across the four countries. Chickpea is traditionally grown as a
rainfed crop in marginal and subsarginal lands on receding soil moisture.
Therefore, plant establishment and msanagement of land, water, and weeds is
generally poor. These problems are further complicated by erratic rainfall
and temperature regime. Whatever technology is available, seldom reaches to
farmers and adopted. The inputs such as fertilizers, insecticides and
fungicides are not easily available and their cost is generally too high for a
common faraer to afford.

Among the biotic constraints, Helicoverpa pod borer, wilt, botrytis gray
aold, collar rot and root rots are the major problems in all the four
countries. Ascochyta blight is the most feared biotic constraint in Pakistan.
The level of resistance to gray mold and ascochyta blight in the available
cultivars is very low. No control measures other than resistant varieties is
recopaended for the diseases. The availability of common pesticides and
appliances is generally poor and the cost is also high. The integrated pest
management (IPN) is almost nonexistent in these countries but there is an
increased awareness about its importance among the scientists. An intensive
training for scientists and the extension workers in the ecology of

pod borer, its activity, and different control measures is
essefitial to acquire the IPN technology and its transfer.

Cultivars adapted to early or late-sowing and to rice-based cropping
systea are lacking, preventing the diversification in the cultivation of
the crop. Among the abiotic atresses, drought is the major constraint in
Myanaar, Nepal and Pakistan, and to certain extent in Bangladesh. 8Soil
acidity is another constraint in several parts of Nepal, Myanmar, and
Bangladesh while soil salinity adversely affects the crop in Pakistan. Low
winter temperatures in northern Pakistan and high tesmperature in the other
three countries prevent the optimum pod set in chickpea. The management of
land, water, and weeds is generally poor resulting ian low crop
productivity.



The socio-economic constraints are also very important in all the four
countries. Marketing is not very much organized and largely remains under the
control of private traders. Prices usually crash at the time of harvest
benefitting the traders and mot the growers and consusers. In Myanmar,
however, prices are mostly determined by the government but generally these
are not supportive enough to give any incentive to the farmers. All the four
countries are almost self-sufficient in meeting the domestic demands. However,
there is a growing realization of the potential of export to the neighbouring
countries. Consumer preference is for desi chickpeas but awareness for
kabulis for export trade is catching up.

Table 2. Constraints to chickpea production.

S B - W G 6 NS A G T W WS G G D G G G G TR W R O e B W A WA G W D S P WS WD SR P AR SR G S VI W G A S S S G e S .

Bangla-
Constraints desh Myanmar Nepal Pakistan
Seed availability s 111 321 s
Soil factors
Physical (drainage) 1] $ s s
Cheamical
Deficiency
In L 3 ? “ ”
Ca s ”?
Mg ? . "
Mo ? ?
Fe ? ? 34
Toxicity ? ? 2 ”
Acidity % *X88 %8 ”
Salinity ? ? * 58
BNF 2 24 1 14 4
Nutrients Manake-ent
Manures s ] P ”?
Fertilizers s * 12 11 ?
Soil amendments * ? 58 ?
Soil moisture
Drought ] 84X %3 s8%8
Waterlogging e 2 5 3 ?
Temperature 2 s 8 s
Agronomic constraints
Land management 38 % 3
Water management L2 sE%s 33 s
Weed management 553 x 334 13
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Constraints desh Myansar Nepal Pakistan
Dissases
Wilt 7] s288 s st
Ascochyta blight - - - s
Botrytis gray mold 58 - 3% ?
Root rots L 1 S8 s 52
Stunt 4 s s
Insect pests t 34 L 3 s ?
Helicoverpa s 588 3] %3
Nematodes ? ? 2 ?
Utilization
Human 28 133 58 11
Animal ? " ” »

Post-harvest problems

Drying 3 % &3 -
Storage 33 s 33 *
Marketing * * * *

*5%% =z great importance BNF = Biological Nitrogen Fixatiom

* = little importance
- = not relevant
? = unknown

Discussion and Conclusion

A fairly good setup of extension network already exists in all the
four countries. The newly identified cgltivars possess a high yield
potential and have produced upto 5 t ha™*. Several of these are also
resistant to wilt and tolerant to root rots but they have yet to reach the
farmers. The extra-short duration desi (ICCV 88201 and -88202) and kabuli
(ICCY 2) cultivars developed by ICRISAT have a vast scope since they can
sake use of limited soil moisture and the short season. Similarly,
materials specifically adapted to early and late-sowing, cooler
temperature, and drought environment, that have been identified at ICRISAT
can be expected to do well in the similar environments existing in these
countries. Inforamation on crop manageament generated in these countries, at
ICRISAT, and elsewhere, which include land and water management, cultural
and cheamical control of diseases and insect pests, and sowing dates,
intercropping etc. need to be put together for the benefit of the farmers.
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All the four countries need help in research and seed production for
an effective transfer of techmology. Although a good setup of exteasion
network does exist, a LEGOFTER-type catalytic activity will help a great
deal and ensure the effective transfer of whatever technology is available
at present. Since many outside agencies such as FAO, UNDP, IRRI, 1ITA,
USAID, VWinrock International, IDRC, ICINOD, FCDP etc. are active in these
countries, there is need of a better coordination among these to make the
transfer of technology a success.

R9



RECOMMENDATIONS TO ICRISAT

The delelegates were asked to provide guidance to ICRIBAT as to how it
could help thes best in adaptive research and training.

ICRX le 4mn Adaptive Researoch Amsian
Countries

The following are reports prepared by the (country) delegates meeting as
individual countries without outsiders. They were asked to , consider what
role they felt ICRISAT could play in adaptive research in their country. Each
group was provided with the following list of suggestions should they wish to
consider thems:

Supplying geramplasa
Supplying breeding material
Providing technology
Providing scientists - short tera
- long tera

Helping to organize surveys
Holding meetings
Rolding monitoring tours
Helping in planning
Participating in - adaptive research

- demonstrations

- extension to farmers
Others: Suggest ways ICRISAT and your programs should interect

INDONES1 A

Adaptive and On-fara Research

o Help in formulating surveys of constraints to groundnut production,
through a rapid rural appraisal.

o Help in formulating a plan for on-fars research, including design,
organisational set-up, and technology to be tested.

o  Train agricultural officers on sethodology, technique, and socio-
economic analysis associated with OFR.

o Supply publications, hand books, and manuals, related to on-farms
research.

o Hold monitoring tours and workshops concerning on-fara ressarch.

o Provide scientists on a short tera basis.

On the ICRISAT Mandate Crop Research
o Supply geraplasa resistant to pest and diseases (groundnut: resistant to

Jassid, aphids, thrips, leaf miner, late leaf spot, rust, yellow mosaic
virus; pigeonpea: resistant to pod borers).
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Supply groundnut breeding material with high yield and, early maturity,
and resistance to aflatoxin and leaf spots.

Provide information on the new technology generated froa ressarch.
Organize workshops on specific topics, such as pest sanagement, nutrient
management, and post harvest techniques.

Review the national research plan related to ICRISAT's mandate crops.
Supply publications, such as monographs on specific topics and
commodities.

Provide information on nutrient sanagesent on groundnut and pigeonpea.
Train research workers on research sethodology and research management.

NYANNAR

In addition to the list of suggestions provided by the organisers,

ICRISAT can play a role in adaptive research in Myanmar in the following ways:

ways:

v O

Supply publications and information about ICRISAT's mandate crops.
Help strengthen local training for both farmers and agricultural staff,
and also provide training material.

NEPAL
ICRISAT can help Nepal's adaptive research program in the following

Conduct socio-econoai¢ surveys in the major legume growing areas of
Nepal! to understand the farmers' methods of leguse cultivation,
constraints to production, storage, marketing, etc.

Major areas are:

- Western Tarai for chickpea and pigeonpea
- Central Tarsai for groundnut.

Help in planning adaptive and on-farm research programs in specific
areas of Nepal.

Supply gersplasa of mandate legumes.

Supply bulk quantity of specific outstanding varieties to rapidly
disseminate these varieties in the country.

Supply breeding materials.

Make specific crosses as requested by the national prograa and send the
early generation lines for selection and testing in Nepal.

Provide useful equipment and instruments needed by the country prograa.
Support the training program and in-country monitoring tours for
national progras research and extension workers.
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Train country scientist for specific subjects as needed by the country
progran. This should include short ters aad degree training for
national legume scientists.

Help set up and maintain laboratories in the country e.g. production of
Rhisobium culture and a quality testing laboratory.

Evaluate country programs by esploying ICRISAT and other AGLN country
scientists.

Provide short ters scientists for handling specific probleas on
the country’s request.

Annual sonitoring of the crop program by ICRISAT scientists during the
Crop season.

Conduct monitoring tours in various AGLN countries to observe research
and on-farms testing programs for the msutual benefit of all AGLN
countries. ¢

Supply ICRISAT's publications to the national research prograa and other
legume research centers in Nepal.

Provide smaterial such as slides, video cassettes, and equipment for the
training program in the country.

Invite ministers, high level planners, and adainistrators to visit
ICRISAT to observe the research program, fecilities, and activities of
ICRISAT.

SRI LANKA

The need for a viable adaptive research progras has been a major

constraint in the transfer of technology from national research centers to
farmers throughout Asia. ICRISAT can play a significant role in the
forsulation and strengthening of these adaptive research programs in Asia.
ICRISAT should play a supporting role in the formulation of national adaptive
regsearch prograss and their execution. The proposed ICRISAT role in Sri Lanka
is summarised below.

(o]

L%

Planning: Assist in planning national on-farm research and transfer of
technology. ICRISAT will assist in the organisation of surveys and the

conduct of planning meetings.
Germplasm: Provide germplasm, improved crop varieties, and technology.

Equipment: Assist in the procurement of equipment and training material
required in the conduct of adaptive research trials and demonstrations

in farmers' fields.

Training: Assist in the training of adaptive research personnel and
extension staff in on-farm research and technology transfer. Training
in the use of computer packages for the analysis of multilocational
trials should be emphasized. The training prograa should be tailored to
aset national needs. The type and the duration of training will be
deterained by Sri Lanka.
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Scientists: Scientiats from ICRISAT are required on a short-ters basis

to assist in planning and evaluation of on-fars research and transfer of
technology.

Monitoring tours: ICRISAT should help organise tours to monitor and
evaluate national on-farm research and technology transfer programs.
ICRISAT should organize visits to on-farm research programs in other
member countries.

Literature: Provide national programs with relevant literature and
assist in the documsentation of on-farm research findings and proceedings
of meelings.

Communication: [CRISAT ahould comaunicate with the Director of
Agriculture, in respect of provision of ICRISAT scientists, training
opportunities, and funding of adaptive research and technology transfer
programs. Coamunication on technical matters between ICRISAT’s
scientists and staff of the Sri Lanka natjonal program may be direct.

VIETNAN

Suggestions for ICRISAT's role in adaptive and on-fara research and

technology transfer in Vietnam are as following:

0

0

Supply geraplasa of groundnut and pigeonpea.

Supply breeding materials and varieties of groundnut with high yield
combined with resistance to pests and diseases.

Provide long-term scientists and establish a research station in
collaboration with Vietnam. (Problem will be discussed and decided in
detail during the next visit of ICRISAT scientists to Vietnas in the

near future).

Hold meetings (one tentative meeting will be held in March 1990 in
Hanoi).

Hold monitoring tour with Vietnas and ICRISAT's scientists in 1991.
Help in planning.
Participate in adaptive research.

Supply funds for conducting the above mentioned activities.
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INDIA

India as one of the consultant countries provided the following

suggestions:

o

Gersplass supply: This is one of ICRISAT's objectives. The Indian
National Prograa works on all ICRISAT's mandate crops and requests
geraplasa as and vhen needed. This assistance should continue.

Supply of breeding material: The Indian National Program gets breeding
material two ways through:

- special meetings/visits to ICRISAT, and
- annual workshops of the All India Coordinated Projects.
This should continue,

Provide technology:

-~ Applied technology - that which can go directly to the field or to
extension workers for its application, can be looked after by the
Indian National Program and does not need the support of ICRISAT.
However, ICRISAT may develop the methods to be used to transfer
the technology for which the national scientists may be trained.

- Basic technology such as, special breeding methods, biotechnology,
technology for screening of breeding saterial,

- Laboratory technology - may be shared between ICRIBAT ihd the
Indian National Prograa.

Provide scientists: The Indian Program is quite strong with reference
to manpower.

Train scientists: However, ICRISAT can provide special training to the
national scientists in field and laboratory research, seed production,
and biological insect control.

Organize surveys: ICRISAT can assist in germplasm collection and in
special surveys on diseases and pests.

Hold meetings: ICRISAT should organise meetings on special issues such
as:

Hybrid pigeonpea

Dwar{ pigeonpea

Ascochyta and botrytis disease probless of chickpea
Breeding for drought resistance

Late pigeonpea

S8eed production

Monitoring tours: ICRISAT should organize production tours both within
and outside the country.
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o Planning: Help not required.
0 Participation: Adaptive research - Nethodology

0 ICRISAT may be involved in methodology issues

o ICRISAT's input not required in demonstrations or extension to farmers.
o Information service: Through literature, filas, and cassettes.
o Build up of institutions for developing regional research capabilities.

ICRISAT should consider assisting in strengthening institutions for the
following disciplines: soils, and agricultural engineering.

0 ICRISAT can have a role in helping in the use of biotechnological tools
for improving grain legumes.

Training topilics

The following are some training topics recoasended by the country groups
for consideration by ICRISAT:

Research methodology and manageament

Recent advances on varietal improvement including genetic
engineering and cell biology

Computer training for statistical analysis

Instrument and equipment saintenance

Methodologies for non-rice based cropping systems

Methodologies for adaptive on-fars research

Crop wodeling and yield projections

Integrated pest and disease management for legume crops

Entomology of pigeonpea

Crop loss assessaent

Seed production and technology

Crop post-harvest handling, storage, transport, and
utilization

Aspects of legume product processing

Manageaent of library

Project impact assessaent
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PLENARY SESSION

¢ Comptry Working Group (CWG) Chairman presented their project proposals.
The *session Chairman asked for any points of clarification after each
pressntation. After all the presentations were made, discussion was then
country-wise followed by a general discussion.

Myansar

The diagnostic trials proposed are meant to identify constraints to
production; for example large differences in yield between locations.

Nepal

The_target of raising the present 0.6-0.7 t ha~l yleld of chickpea to 3.0 t
hn'l in the short period of the project was considered too smbitious and
unrealistic, particularly considering to the few staff identified for the
project. Failure may discourage funding agencies to support such projects.
Hou’ver, it seems the objective is to dcmonstrate the potential yield of 3 t
ha"‘on farmers' fields and not to raise the average productivity to that
level. In spite of demonstration of successes it seems doubtful if the
government will come forward to sustain the efforts at the end of the 3 year
project. Questions of approaches such as socioeconomic surveys for
priorititation of constraints to production vs straight forward potential
yield demonstrations, using the information currently available, were
discussed at length. No consensus emerged. Each approach had its merits and
demerits and a two pronged approach accosmodating both was suggested.
Assessaent of adoption and impact of technology demonstrated was considered
necegsary at the end of project period. 1t was felt that farmers do not adopt
the technology as a whole but those components of a techmology which they
consider useful.

Vietnan

The request for establishing a groundnut research center in Vietnas was
elaborated. Funding is not requested for building and staff but for improving
'th.nﬂhnctional aspects by way of equipment and help in conducting on-fara
triads. Buch activities are not currently carried out in Vietnam. At present
on-fars trials are conteaplated only on groundnuts and exploratory trials on
chickpea and pigeonpea. The latter two crops are not only important as human
food but can be considered for animal feed as well.

.
Sri Lanka
»

Tt
In view of an already on going project on pigeonpea the suggestion was made
that :the new funding could be used for increasing emphasis on groundnut and
chickpea. The demand for groundnut and chickpea seems limited in the country.
Groundnut is used for confectionery purpose and cannot compete with coconut
for oil. Chickpea will need to compete with high value crops including
vegetahles. However, the scope for promoting these crops will be explored.
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Adoption of pigeonpea is catching on as seen by sajor headway achieved in
production, and the attractive prices of the produce. Additional funds are
required to pursue and support these elforts.

Indonesia

Two project proposals were made, one on groundnut and another on pigeonpea.
Straight forward adoption trials on farmers' fields were proposed based on the
knowledge and experience already gained. Such trials have not been done in
the past. In pigeonpea, the groundwork done by the ACIAR project is to be
utilized. Pigeonpea should find its place in the open market rather than
being supported by the government. Demand from soya sauce industry and as a
vegetable already exists. The objective of these trials is to first
demonstrate high yield and later to develop, an economic package. These trials
could serve the purpose of demonstrations of prospective technology as well as
diagnostic trials. Packagea of practiccs were considered dynamic rather than
static. For example, the increased use of weedicides instead of hand weeding
with change in circumstances.

General Discussion

Current efforts on the project by the countries concerned was included in the
background informsation on the project. Plans on the continuity of the project
initiated and ways and means of evaluating the impact when the project is
terminated after three years were also considered. Questions were asked on
the basis of how a country chooses from many projects offered by different
donors and it appeared that at least Nepal could absorb almost all proposals
in their ongoing Programs. Support for project research vs strengthening the
existing research, extension and outreach linkages were considered. It may
differ with crop, for cxample, strengthening of existing structure was
considered applicable to rice but not to groundnut and pigeonpea in Indonesia.
Close monitoring of trials and demonstrations was recommended.

Summarizing the information on soil, climate, diseases, and pests
available with other organisations operating in the country for use in these
new projects was suggested.

Seed multiplication, storage, and distribution could become a
bottleneck, particularly in groundnut, if appropriate action in not initiated
well before time. Mention was made of seed production village schemes where a
few farmers could be trained in seed production technology and who could then
produce seed and distribute it to the farmers in the neighbourhood. This
could reduce overhead cost of seed production and distribution of improved

varieties.
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In his closing remarks, Dr. J.L. Monteith, Director, Resource Management
Program (RMP), ICRISAT described the close and effective collaboration between
AGLN and RMP. He cautioned that involvement in too sany site specific
problems by this group could dilute their efforts. He said BMP keeps in close
touch with NARS to appraise themselves of the constraints and pass on the
solutions and suggestions to those problems for adapting thes to site specific
and local issues.

Mr. A.N. Bhattarai, Nepal, thanked Dr. L.D. Swindale, ICRISAT
Manageament, and organiters of the workshop on behalf of the participants froa
outside for this opportunity for useful and fruitful discussions.

PROJECT PROPOSALS

The project country representatives - Indonesia, Myanmar, Nepal, Sri
Lanka, and Vietnam - were each asked to develop adaptive on-fara research
project draft proposals for their own country. These country representatives
were joined by wmembers of the Consultant group of participants and ICRISAT
staff as shown below:

Country Working CGCroups

B L L L L T T T Ay N T YR Y T Y T 2 L PP P Ty T Y Y T R L P W N

Project country representatives (Country Group)

DM Arsyad Khin Maung Aye AN Bhattarai HP Ariyaratne Pham Van Bien
S Soebroto Myat Htwe RK Neupane SJBA Jayasekera Ngo The Dan
Sumarno Aung Thwin ML Pradhan WM Jayasena Pham Huy Trung

A P R G B TR W O R TR W R D WD S S M R S G M M L e e G G G R e e S G R S SIS G A D G G D e R G D G G TS G G b S A e e e a  ae

Consultant group

CE van
Santen DC Cardenas MI Khan Pal Singh Hgu Hai Nam
F Taylan S Lal
ICRISAT Staff
CLL Gowda KC Jain 0 Singh M Pimbert LJ Reddy
P¥ Aain YS Chauhan MV Reddy KB Saxena JYDK Kumar Rao
NP Saxena SL Dwivedi CS Pawar P Subrahmanyas
J Kumar
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The participants were provided with a general outline to help them
develop their draft project proposals. This outline was intended as a prompt
to stimulate discussion and not as a hard and fast layout. This activity was
intended primarily as a practice exercise to learn the procedure necessary in
writing & proposal. However, they can be considered as a starting point to
indicate the fora the on-farm adaptive research on ICRISAT legume crops might
take in each country.

General ocoutline provided to project country
working groups to help develop proposals

In developing the project proposal esch group should consider the
following points. .

Problem

Crops or systems to be involved (Chickpea, pigeonpea, groundnut, other)
Why was cholice made? (Give supporting background)
Will a survey or other method be required to determine
which crops or systems to include in project?
Most important constrajints to be overcome
Biotic and abiotic stresses (pick from list already
developed)
Farmer input
Markets
Utilization
Technology to overcome these constraints
Can existing technology be wused directly?
Will technology need adaptation to local or farmer
conditions?
Will new technology need to be developed?
Objective statement
- In simple terms - what is to be outcome and how is it to be done?

- Very short and concise.
- To be developed based on problem statement.

Methods

Identify methods to be used. Some suggestions:

Planning meetings
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Surveys

Controlled experimsents on-station
Adaptive research

On-faras research

Training
Research-extension~-farmser interfaces.

Materials (needed vs. available)

Staff - research, extension, adaministration
Facilities ~ offices, fields

Equipment - transport, field equipaent

Outside involvement - ICRISAT, other institutes
Budget requirement - internal and external
Adainistrative support required

Expected ocoutcome

Time frame
Evaluation procedure
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INDONESIA

DRANFT PROFOSALS FOR GROUNDNUT AND FIGRONPRERA

The revised proposal which only covers groundnut is reproduced here. This is
fol};;;d by the pigeonpea proposal which was developed at the meeting at
ICR .

This proposal was revised after the participants returned to Indonesia in
consultation with Dr. lIbrahis Nanwan, Director of the Central Research
Institute for Food Crops, Bogor.

CROUNDNUT
Title Groundnut on-fars Research and Demonstration Project -
Indonesia
Objective To increase farmer groundnut production through adaptive on~

fara research and demonstrations in two major groundnut
production areas in Java.

Funds required uss 160,000

Funding agency UNDP/FAO/ICRISAT

Duration Three years, starting March 1980

Implementing The Agency for Agricultural Research and Developmsent® (AARD)
agencies The Indonesian Extension Services*t

Cooperating ICRISAT Hyderabad, India
agency:

— - . D e A W W W W A A S AP e O G W T W G G D G A D R G G P S G W S S O SR T NS P A SR e G S e W O GR O S S GY W e

¥ The AARD will be represented by:
- The Central Research Institute for Pood Crops (CRIFC), Bogor
- The Malang Research Institute for Food Crops (MARIF), Malang
- The Bogor Research Institute for Food Crops (BORIF), Bogor

** The Indonesian Extension S8ervices will be represented by:

- Directorate of Food Crop Extension of the Directorate General for
Food Crops of the Department of Agriculture

- Agency for Agricultural Extemsjon, Training and Education (AAETE)
- Provincial Services for West Java and Rast Java:

o Provincial Agricultural Services - DIPERTA

o Secretariat of the Mass Guidance Organisation Office (BIMAS)

o Agricultural Information Service (BIP)
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Background
Groundnut is the second sost important food leguse crop ia Indonesia with an
average annual harvested ares of over 500,000 ha. Demand in Indomesia exceeds
national production and annually some 50,000 tons of groundnut are isported.
Increased groundnut productivity would therefore increase both farmser f{noome
and save foreign currency through increased aggregate national off-productionm.
The average farmer groundnut yield is 1.1 ¢t ha”! of dr! pods. VWith
improved technology ylfld levels have been obtained of 3 t ha™* dry pods on-
station and of 2 t ha™* on farmers' fields.

Farmers grow groundnuts using traditional management practices with low
levels of inputs. Groundnuts are grown in several agroclimatic somes both
under rainfed conditions and in wetlands.

About two thirds of groundnuts is planted under rainfed conditions, with
planting between November and March and harvesting betweem February and July.

Cropping systems include mono-cropping and aixtures with saise, cassava, and
other food crops.

One third of groundnut is planted as a second or third crop after
irrigated rice. Farmers grov groundnut as a cash crop. Cropping systeas
including groundnut provide favorable net returns per hectare when compared
with other cropping systems. The fara gate price is attractive and may rise
to US$ 1 per kg dry seeds in the off-season.

Major constraints

Major constraints to groundnut productiom occurring in Indonesia are the
following:

o Use of plant material with low yield potemtial
o Soil compaction and poor drainage

o Leaf spot and rust

o Nutrient deficiencies

o Weed competition

o Bacterial Wilt

o Peanut Stripe Virus

Major opportunities
Major opportunities for increased yields include the following practices:

o Use of improved plant material, free from seed-borne diseases, with high
genetic yield potential, such as Kelinci, Tapir, and Gajah varieties,

o Improved land preparation practices, including use of raised bed.
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o Increased use of organic matter to improve the soil’'s water-holding
capacity.

° Use of a balanced chemical fertilizer package.

o Proper plant density 280,000 sveds hl'l with optimal spacing
o Control of diseases and pests.

o Weed control measures.

Improved technology is avallable on-station and can be directly applied on
farmers' fields. Due to the great variability in field conditions, technology
components should be tested on-fars.

Objectives of the Project

o To develop models for technology development for groundnut based on a
careful diagnosis of constraints faced by farmers producing this crop.

o To test on-farm alternative technologies for increased groundnut
productivity.
) To arrange transfer of improved groundnut production technology to

farmers through demonstration plots and farmer days.
The Study Areas

The project will include two study areas, cach representing major groundnut
production areas. These are:

o) Tuban, East Java

In Tuban Kabupaten (District), East Java, groundnut production is under
rainfed conditions. Area planted under groundnut {n this Kabupaten covers
about 24,000 ha per annum. Average rainfall is 1200 mms per annum. Major soil
types include black alluvial soils. The main planting period is in November
and harvest is in February-March. Current production level is 1 t ha™* of dry

pods.

) Subang, West Java, represents a major groundnut production ares in which
this crop is grown on wetlands as second or third crop after irrigated
rice. Average rainfall is 1600 sa per annum. Major soil types are
latosols and andosols. The main planting period is from March to May
and harvesting takes place three to four months later. Current

production level is 1.2 t hal of dry pods.

Methodology

The project will initially cover three years and include the following types
of activities:
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o Planning Ieetingsl

- With inter-azencyz and interdisciplinary 3 participation
- Timing: at the beginning of the project and at the beginning of
each crop season.

o Collection and analysis of secondary data
- Physical aspects (climate, soils)
- Production, marketing, and end use of groundnuts.
o Surveys (exploratory/informal/RRA type of surveys and forsal surveys)
- Farmer groundnut production practices including constraints to
production
- Marketing and processing, including constraints to these
activities.
o On-fara experimentation
- Testing of hypotheses and verification of tentative

recommendations developed.
o Assessment and forsulation of recommendation

- Through planning meetings of research, subject matter and

extension staff. .
- Through field days with farmers and field level extension staff.

(¢] Demonstrations of recommendations on large scale

- Through on-fara demonstration plots and farmer days.

Training

NMost of the training will be “on the job" training involving village level
extension workers and selected farmers participating in the imsplementation of
the program. In addition at the beginning of the project and possibly at the
beginning of each subsequent crop year short training courses will be
organized for field staff involved. Field days for farmers will be organized
at the end of each cropping season.

1 Detailed work plans are presented in Annex 1
2 Interagency includes representatives from research, extension, farmers,

3 and local governsent.
Interdisciplinary includes both biological and sociological specialists.
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Cooperation between research, extension,snd farsers

Researchers, extension ataff and farsers will closely cooperate in the
implementation of all aspects of the progras.

Cooperation with ICRISAT

It is proposed that one ICRISAT agronomist and one plant pathologist attend
the yearly planning meetings. As the need may arise, the Indonesian project
manager may request ICRISAT for the above two specialists and/or other ICRISAT
specialists to be available for short consultancies to advise the Indonesian
team on specific subjects.

Expected output

0 Increased researcher's understanding of farser’'s groundnut production
system.
0 Development of practical recommendations for increased groundnut

production for both study areas (groundnut after irrigated rice and
groundnut under rainfed conditions).

o Strengthened cooperation between research and extension services to
asgist the farmer in increasing groundnut production and hence farmer
income.

Proposed organization
o From research

- One project manager

- One part time adainistrative officer

- Five researchers (groundnut breeder, agronomist, entomologist,
virologist/pathologist, agro-economist)

- Four field assistants (two per study area)

o Fros extension

- Two subject matter specialists (one per study ares)

- S8ix village level extension agents (PPL) - Three PPL per study
area.

In each study area two research field assistants will be stationed during
the growth season who will work together with three village level extension
workers (PPL) under the supervision of an extension subject matter specialist
(PPS) for daily management of the on-farms experimentation.

Project headquarters

The headquarters for the project is proposed to be located in the Malang
Research Institute for Food Crops.
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Funds requested fros international sources

1.

(in '000 USS)

Operational research 1 year 2 years 3 years Total
costs including 30 45 50 125

- fars inputs
- travel
- training
- planning meetings
~ field days

Equiplentz 30 - - 30
Publications 5 §
Total 60 45 §5 160

Salaries of national research and extension staff are paid
from the national budget. A workshop with international
attendance may be planned in the third year with financing

obtained from outside sources.

See Annex 2
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ANNEX 1

Detajled Workplans -~ Groundnut, Indonesia

Activities Proposed for First Year

o Initial Planning Neeting

Objective: To discuss and approve the work plan for the first year

* Participants:

-

Researchers (CRIFC, BORIF, MARIF, ICRISAT)
Extension agents (DIPERTA, BINAS, BIP)
Directorate of food crops - staff
Representatives of local government

Farmer representatives

Period: at the start of the program - March 1990.
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Expected outputs of the Planning Meeting: & detailed work plan for all
activities planned and assignment of tasks to staff concerned.

o Exploratory survey
(Using RRA and other informal types of survey techniques)

Objective:To describe farmer groundnut practices and constraints faced in
groundnut production.

Implementation: Interdisciplinary and inter-agency team, {ncluding
agronomists, plant breeders, crop protection specialists and agro-
economists and extension sudbject matter specialists.

Period: During the growth season. The optimal time for the survey would
be 60-70 days after planting. For Subang this would be
approximately during May (1990) and for Tuban approximately during
January/February (1990 or 1991).

o Compilation and analysis of mecondary data

Objective:compiling and analysis of secondary data including
information on:

Climate and soils

- Areas under production

Input levels
- Enumeration of available agricultural services

Implementation: Economics departsent of participating institutes
together with extension staff resident in the study area.

Period: Starting March 1990, continuing as required.

o Regular Planning Meetings

Objective:To design on-fars experimentation program based on (findings
of surveys, analysis of secondary data, and on-farm trials.

Implesentation:Research staff and extension subject matter specialists
(PPS).

Period: After completion of each cycle of on-farms trials and surveys.
Initially for Subang: November 1990 and in following years, Novesber.

Initially for Tuban: February 1990 or 1991 and following years February.

o On-farm experimentation prograa

107



In general detailed trial designs for on-fars experimentation can only b
formulated after the following has been completed:

- the initial~-planning meeting

- initial data collection
- exploratory survey by an interdisciplinary and interagency teaa.

Tentatively the following on-farm experimentation is envisaged:
Joint farmer/extension/research managed exploratory trial

Objective: To compare farmer management practices with alternative
management practices.

Implementation:
Design : Jointly by researchers, farmers, anc
extension specialists
Daily management : Faraers
Dajily supervision and : Extension agents

record keeping
General supervision : Researchers

and analysis

Period: Season 1990/1990 Tuban: November
Subang: January

Researchers managed trials
Objectives:

Variety:

- to compare performance of improvced grondnut varieties with farmer
varieties,

Land Preparation:
To compare the effect on yield of

- different methods of tillage
- different types of raised plant beds.

Pest control:
to identify major pests

to assess for each major pest the crop loss involved
- to compare various control measures for each major pest identified.
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Disease control:

- to identify major diseases

to assess crop losses caused by each major disease
= Ccompare various control masures for each major disease identified.

Fertilizer manageaent

- to study the response of groundnut to different levels of K, P, N and

minor elements.

Implementation:

Location

Design

Daily management
Daily supervision and
record keeping

Analysis

Period: Season 1990/91

Field days

Objective: To discuss
authorities ,

Experimental Fars of DIPERTA (WKBPP'S),

Selected farmer fields
Researchers

Farmers, field assistants,
extension agents (PPL)

and village

Field assistants and extension subject matter

specialists (PPS)

Researchers

Tuban - Noveamber
Subang - February

results from the program with

researchers, and extension

end of each crop season.

Implementation: Field visit to trials

Discussion in

village headquarters.

farmers, local
staff at the

Period: At the end of each crop season, two to three weeks before

harvesting

Tuban: January
Subang: April

Activities Second and Third Years

In the adaptive research approach, activities for each research cycle are
based on an assessment of the findings of the previous research cycles. In
view of this it is not possible at this stage to make a work plan for the

second and third year.
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However, it is assumed that the results of the first year already will
allow formulation of tentative recommendations for groundnut production for
each of the two study areas.

Assuming that this is the case, the activities of the second and third
year will give major emphasis to verification types of trials in which many
farmers should participate (e.g. forty farmers per study area).

For other issues requiring further clarification additional researcher
managed trials and/or single subject surveys may still have to be carried out.

ANNEX 2 .

Specification of equipment required

(million Rupiah)

- One four wheel vehicle Rp 25
- Four motor cycles (two for each study site) Rp 15
- Four knapsack sprayers Rp 1
- Four improved ploughs (reversible blades) Rp 2
- 10 units of weather stations Rp 10

»

This is approximately equivalent to US$2900

P1GEONPEA

Developing Pigeonpea Production in Indonesia

Background

Pigeonpea is among the five most important grain legumes grown in
Indonesia. It is grown in Java, South Sulawesi, Bali, Lambok,and in the
islands to the east of Lambok up to Timor. Pigeonpea tolerates drought well
and shows promise in the eastern part of Indonesia where other grain legumes
can not be cultivated profitably. The use of pigeonpea as a food component is
quite common in these growing areas, and alsc it can be used as a supplement
to soybean in making tempe. Tempe made of 30X pigeonpea + 70X soybean tastes
as good as that made of 100X soybean. Since Indonesia still imports around
500,000 tons soybean annually, developing and increasing pigeonpea
production could help reduce the amount of soybean imported.

Although this crop had been commonly grown, large production has never
been attained. There is a need to introduce this crop to areas where
pigeonpea has never been grown, as well as to intensify its production in the
regions where the crop is traditionally grown.
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Objectives

0 To tnci}itate the transfer of suitable technology for developing anc
increasing pigeonpea production in Indonesia.
o To increase the farmers' income in Indonesia.
Methodology
o Locations : o Subang, on irrigated land during the
dry season

) Lasbok, dry land, rainfed, during
}hc tail end of the rainy season

0 Experimentation
First year : 20 units

- Agronomic trials including fertilizers trial, water management,
pest management and, plant population study.

- Varietal trials
- Cropping systeas (monocrop, mixcrop) trials
Second year : 45 units

- Package of technology testing at farmers' fields, involving 20
farmers in each location,

- Seed increase

Third year

- Pre-production trial, applying the most suitable technology,
involving 50 farsers in each location.

- Demonstration blocks and economic analysis.

o Executing Agencies:

Central Research Institute for Food Crops cooperating with the
Directorate of Food Crop Extension.

o Organization
- National steering committee z 2 persons
- Project coordinator s 1 person
- Research scientist = 6 persons
- Extension specialist = 4 persons
- Field assistant z 4 persons
- Extension agents = 4 persons
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o Equipment Needed

1 Vehicle
4 motor cycles
6 sprayers

¢] Proposed Budget

-  From the national program = in kind
-  From ICRISAT: US$175,000 for three years

D R e R T kL ke ——

Year 1 Year 11 Year III  Total

Budget heading $ $ $ $

1. Operational cost/trials 10,000 15,000 20,000 45,000

2. Equipments 20,000 5,000 5,000 30,000

3. Local travel 15,000 15,000 20,000 50,000

4. Supplies 5,000 5,000 10,000 20,000

5. Training and Workshop - 10,000 20,000 30,000
50,000 50,000 75,000 175,000
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Expected Outcome

0 Technology of production will be used by farmers.
o Production of pigeonpea will be increased.
0 Increase in farmers' income.
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MYANMAR
DRAFT PROFOBAL

Title

Grain legume on-fara adaptive research in Myansar

Objective

o To increase and stabilire yield per unit area of groundnut, chickpea,
and pigeonpea.

o To upgrade living standard of farmers in dry-zone area by way of
increased production though applying improved technology.
Present status of crop

The present average yield and the targeted average ylield per unit area
of groundnut, chickpea, and pigeonpea is as follows:

N Om R A Y - B . R WS e G G D G o D  Gh G D A S R A G S AR S R SR A S B AN I A R R D WP R R G A G

Crops Area Production Average Targeted nvor’!o
,000 ha ,000 t yiolgl yleld (kg ha™*)
(kg ha™*)
Groundnut (total) 536 519 968 1739
winter season 289 345 1193 2200
Rainy season 247 178 700 1500
Chickpea 195 164 841 2000
Pigeonpea 47 41 612 1600
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Crop priorities

Groundnut - First priority because of its large area and production, and
domestic use as an oil crop.

Chickpea - Also first priority because of larger area, greater
production, and wider export market potential than
pigeonpea.

Pigeonpea - Second priority because of its limited use.

Project duration: - 3 years (1990-92).
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Production constraint

o Biotic/Abiotic

Crops
Stresges = = creceereccccccccccsccmcrccccc e
Groundnut Chickpea Pigeonpea
Biotic Late leafspot Fusariuam Pod borer
Rust Dry root rot Maruca
Leaf miner Pod borer
Spodoptera .
Abiotic Drought Drought Drought
Doramancy
Phosphorus
deficiency
o] Other constraints

- Non availability of seed of improved varieties

- Poor weed manageaent

- Difficulty in land preparation

- Lack of improved implements

- Shortage of fertilizer, pesticide, herbicide, fungicide, etc.
- Loss of seed viability

- Non-availability of farm labor.

Technology, Resources and Knowledge available to overcome these production
constraints

o Planning wmeeting
- organize annual work plan meeting, preferably in April each year.
o Cultivation practices
- Local cultivation packages - (Available)
- Improved cultivation package - (To be developed)

Improved variety

Fertilizer

Plant population

Herbicide, pesticide, fungicide, etc.

Seed dressing

Weed management

Soil amendment

Proper land management (Broad/narrow bed and furrow vs. flat)

. - e - L] - - -
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o Trials

- Multilocation diagnostic trials
= Adaptive on-station as well as on-fars trials.

o Monitoring tour.

o Organize field day to demonstrate isproved technology among
farmers, extension workers, etc.

Organizations

o Myanaar Agriculture Services - ARI, ARD 4,and Extensive Division.

.

o ICRISAT

Training and consultancy needs

o Organize training to local staff in Myansar.
o Specific training of local staff at ICRISAT Center {f required.
o Need based consultancy by ICRISAT or any other organisation.

Infrastructure required
) Facilities available

- Local staff
- Office space
- Field plots

o Facilities required

- Land preparation equipment

- Spraying equipment

- Thresher, shellers, diggers in case of groundnut
- Balances

- Transport - to be specified later on

- Storage - Storage facility to be developed
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Budget

Cash estimate for 3 years of project period, including foreign currency
cost and local contributions are given in the following table.
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External Local Total
Coaponents funding funding (¢ ,000)

($ ,000) ($ ,000)
Seeds 20 - 20
Fertiliger 20 20 40
Agro-cheaical 20 20 . 40
Equipment 30 - 30
Training and consultancy 30 10 40
Transport facility 20 - 20
Demonstration and Trial - 20 20
Administration - 20 20
Other contingency 10 10 20

Total 150 100 250

Expected outcome
[ Identification of improved technology packages to increase production of

grain legumes.

Popularize improved production technology.

Crop diversification in non-traditional areas.

Strengthened research-extension linkages.

Organize large scale seed production of improved varietlet and make seed

available to farmers.

©C o0 0O

NEPAL
DRAFT PROFOSAL

Project 1 Chickpea and Pigeonpea

Project Title

On-farm Research and Technology Demonstration for Chickpea and Pigeonpea in
Nepal

Probleas

Productivity of chickpea 600 kg ha'l and pigeonpea 700 kg ha'l is very low in
Nepal1 Improved varieties with improved techmology could produce yields of 3

t ha™* in both crops.
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Main comstraints

Chickpea

o Botrytis and Fusarium wilt diseases

o Pod borers

0 Farmers do not apply fertilizers

o Field preparation and sowing practices do not give good stands
o Weed control and cultural practices are sub-optimal

o Farmers do not take control measures for insects and diseases
o) Seed of improved varieties is not available

Pigeonpea

0 Sterility mosaic disease is serious

0 Pod borers dasage causes losses in yleld of up to 30X

o) No fertilizers applied

o Field preparation and sowing practices do not produce good plant stand
o Weed control and other cultural practices are noainal

o Farmers do not take control measures for insects and diseases
o Seed availability of promising variety is not sufficient

Technology to overcome these constraints

Chickpea

0

Recommended varieties for chickpea are Sita and Radha which have been
already tested in FParmers’ Field Trials (FFT) and could be tested

directly in farmers’' fields.

Many chickpea lines like ICCL 82108 and ICCC 32 are promising but have
to be tested in farmers' fields. Production demonstration also has to
be fonducted in farsers' fields to demonstrate that yields of up to 3 ¢t
ha~! is feasible with adaption of improved technology.

New technology, such as disease and insect resistant varieties, and
improved cultural practices have to be developed along with rhisobium

inoculation.
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Pigeonpea

0 Bahar, PR 5147, ICPL 8398, and many other lines have shown good promise
in FFT and these lines could be demonstrated on large scale in farmers’

field.

o Insect and disease resistant varieties, and new improved cultural
practices have to be developed.

Objectives

o To demonstrate and transfer improved technology of legume crops to

give stable higher production.

0 To further understand the constraints and limitations to higher
productivity of legume crops.

o To modify and refine the technology to give still better productivity.

o} To strengthen the capability of NGLIP to conduct on-farm testing by
providing necessary mobility and other facilities.

) To understand the socioeconomic constraints to higher production of
chickpea and pigeonpea.

Background

verage yield of chickpea and pigeonpea are low in Nepal, at 600 and 700
kg ha™ ' respectively. It has been already proved that recently released
varieties of chickpea and promising varieties of pigeonpea are capable of
producing a commercial yield of 3 t ha™* with improved packages. NGLIP have
tested promising varieties of chickpea at 30 locations and pigeonpea at 40
locations, and 400 chickpea and 200 pigeonpea minikit packets were distributed
during 1988/89. However, dynamic production demonstration programs have not
been conducted to produce quick impact on production in farmers' fields. The
capability of outreach teams on Regional Research Stations sgpecially at
Nepalganj is not very satisfactory, and so has to be strengthened to make it
dynamic and effective.

Tha Project

0 Production demonstrations ﬁ;th improved technology should be conducted
to demonstrate that 3 t ha™* yields are possible in farmers’' fields.

o Strengthen the capability of outreach research team and extension
gservices of the project district of Nepalganj Regional Research Station
by providing staff, mobility, and other facilities.

) Conduct socioeconomic surveys with the help of ICRISAT and Socioeconomic

Research and Extension Division (SERED) of NARC to understand the
constraints and legume cultivation practices of farmers.
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lsprove the seed availability of improved varieties by purchasing seed
from the production demonstration plots.

One block production progras of at least 50 ha would be developed in
each district and all new technologies would be tested and demonstrated
these in the future.

Project arca

Western Tarai districts (Kailali, Kanchanpur, Banke, Bardia, Dang, and

Kapilbastu districts)

Methodology

o]

The Regional Research Station at Nepalganj would develop a strong
linkage with the extension agencies of its coamand area. NGLIP would
play an important role to organise a planning meeting with concerned
agencies.

The benefits of this prograa would be discussed in detail and agreement
would be reached by defining role and responsibilities of all the
concerned agencies.

Outreach research officer and extension officers would be trained at
ICRISAT for production technology of these crops.

NGLIP and Regional Research Station, Nepalganj would organize a training
progras on legume production technology to concerned extension workers
with the help of ICRISAT.

Survey for selecting sites and discussion with farsers would be done at
least two months before the planting season.

All the necessary inputs would be provided by the project and the farmer
would use his land and labor for these demonstrations. Improved seeds
from production demonstrations would be purchased by the project for
further dissemination.

Rewards would be given to the best performing farmers, extension
workers, and to research outreach officers after evaluation of

demonstration in each secason.

A permanent Block Production Program of at least 50 ha would be
established in each district in the 3rd year, and in future all improved
technology would be tested there. These blocks would serve as a seed
sultiplication unit for each district.
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Materials needed

Total Presently Additional
requirement available requiresent

Staff
Outreach research Officer 3
Junior technicians 3
Extension officers 3
Motor bikes 7
Bulances 20
Sprayers/dusters 20
Measuring tapes 20
Moisture testers 20
Seeds
Fertilizers
Insecticides
Fungicides
Others
Funds for socioeconomic
survey

NN | LW W

Distribution of target
Target for 3 years Year-1I Year-11]

Production demonstrations 10 20
demonstrations (2 dis- (6 dis~
tricts) tricts)

Outside Involvement:

ICRISAT Survey
Training of extension and outreach officers
In-country training for extension workers
Monitoring and evaluation of
Seed and visual aid supply
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Annual budget requirement (NRs) Internal External

Salary Outreach officers 90,000 -
Junior technicians 60,000 -
Extension officers 180,000 -

DOAD ' Rs- 100/(’&)’ - 100'000

Fuel - 200,000

Inpu" - ‘00|°00

Stationery - 50,000

Repair - 50,000

Training - 100,000

Contingencies - 100,000

Total 330,000 1,000,000

Non-expendable

Motor bikes (7) - 350,000
Sprayers & dusters (22 each) - 100,000
Total expenditure (NRsm) 330,000 1,450,000
(1 US$ is equivalent to 30 NRS)
Budget for various years froa the project
18t year 2nd year 3rd year Total

Expendable 1,000,000 1,200,000 1,400,000 3,600,000

Non-recurrent 450,000 - - 450,000

Total 1,450,000 1,200,000 1,400,000 4,050,000

-t -3 SSZTITTERS ETSITREET BEZRCVEINER

Benefits
(1) Farmers would acquire lmproved technology capable of producing 3 t ha'l
in the project area.

(2) Improved varieties along with improved technology of chickpea and
pigeonpea would be made available to farmers through demonstrations.

(3) Use of rhizobium culture would be popularized.

(4) Production of chickpea and pigeonpea would increase substantially in the
project area.

(5) Various socioeconomic and biological constraints of farmers for better
production of these pulses would be known to researchers and extension
workers who would be able to direct their efforts to solving thes.
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Evaluation procedure

The project would be evaluated by a team of ICRISAT scientist, a
consultant of the donor agency (consultancy expenses not included) anc
representatives of NGLIP, SERED, and Extension services after the results of
two years are available.

The evaluation team would visit production demonstrations, interview the
farmers, extension workerg, and the Nepalganj outreach teas.

Project 2 - Groundnut

Project Title

On-farm Research and Technology Demonstration for Groundnut Crop in Nepal

Probles

Productivity of groundnut is 1000 kg ha~1 though a yield of 2500 kg ha -1 g
achievable with improved technology.

Main constraints

o Due to late maturity of the presently recommended variety B 4 farmers
cannot take a winter crop, so groundnut area is not expanding at a fast
rate.

0 Leaf spot disease is a serious problem.

o Loss as due to weeds is very pronounced.

o No fertilizer is applied.

o Plant protection measures are absent or nominal.

o Quality seed is in short supply.

Technology to overcome these constraints

o ICGS 32 is an early variety which allows farmers to grow a winter
crop. NC AC 343 is a better yielding variety than B 4.

o Lasso gives effective weed control at crop establishment.
o 20 kg N and 60 kg P,0¢ ha~! have produced beneficial effects on yield.
o Lime application produces better yield.

o Plant protection measures would substantially increase groundnut yield.
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Objectives

0 To demonstrate and transfer improved technology of groundnut for stable
higher productivity.

o To continuously test in farmers' fields improved technology generated by
the National Oilsecd Development Program {NODP).

o To s}yengthcn the capability of NODP to conduct on-farm testing by
providing necessary mobility, and other facilitles.

0 To understand farmer's constraints to higher productivity of the crop
and expansion of the crop area. .

Background

Until very recently groundnut was only grown in small pockets in the
hills and for home use in the Tarai. Recently a Vegetable Ghee Factory was
estab}ished at Hetauda with the capacity of utilizing (50,000 of oilseeds
year '). This factory is attempting to expand the groundnut area with the
help of NODP in adjacent districts of Central Tarai. Groundnut prices have
gone up and many Indian traders across the border are buying groundnut in
competition with the Ghee Factory. This has helped to develop a competitive
market, and in 1988 the groundnut area almost doubled Limited numbers of FFT
and minikits are now conducted in the 6 Central Tarai districts. However,
production demonstrations with the total improved package for higher
production has yet to be done.

The Project
The project will do the following:

0 Provide production demonstrations with ilproved technology are to be
conducted to demonstrate that 2500 kg ha™* yield is possible in farmers’
fields.

) Strengthen the capability of the outreach research team of NODP by
providing mobility and other facilities.

o Improve the seed availability of improved varieties by purchasing seed
from the production demonstrations.

o Develop One Block Production Program of at least 50 ha in each district
where all new improved technologies will be tested and demonstrated in
the future. This will make each Block the groundnut technology and seed

resource center in each district.

0 Conduct socioeconomic surveys with the help of ICRISAT and SERED of NARC
to fully understand the constraints of groundnut cultivation in farsers’
fields and find ways to expand the crop area so that Vegetable Ghee
Factories in Nepal would be able to get raw materials.
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Project area

Central Tarai districts (Makwanpur, Parsa, Bara, Ranthat, Sarlahi, Mahottari,
and Dhanusha)

Methodology

0

NODP at Sarlahi would develop strong links with the Regional
Director,and District Extension Agencies of the area and the Vegetable
Ghee Factory management.

0 Agreements would be reached by defining the roles and responsibilities
of all the concerned agencies.

o} NODP would organize a training program with the help of ICRISAT to
familiarize the extension workers with improved technology and extension
officers would be trained at ICRISAT.

o} Survey to select sites would be done jointly at least two months before
the planting season.

0 All the necessary inputs would be provided by the project and farmers
would use their own land and labor for these demonstrations, FFTs, and
pinikits. Improved seeds from production demonstrations would be
purchased by NODP or the Agriculture Input Corporation (AIC).

0 Rewards would be given to best performing farmers, extension workers,
and even to research outreach officers after evaluation of
demonstrations in each season. *

o Field days would be organited in each season for the farmers,
administrators, politicians etc., to demonstrate the impact of the
improved technology.

Needs

Total Presently Additional
need available need
Staff
Outreach research Officer 1 1 -
Junior technicians 3 K] -
Extension officers 6 6 -
Equipment
Transport
Motor bikes 7 - 7
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Field equipment

Balances 22
Sprayers 22
Dusters 22
Measuring Tapes 22
Groundnut digger 2

Outside Involvesent

ICRISAT

Survey

Training to extension and outreach officers

In-country training for extension workers as
helpers

Monjitoring and evaluation

Seed and visual aid supply

Annual budget requirement (NRs)

Internal
Salary
Outreach officers (2) 90,000
Junior technicians (3) 60,000
Extension officers (6) 180,000
Sub~total
Fuel -
Repairs -

Input (seed, fertilizers, -
pesticide bags, ctc., tapes)

Stationary

In-country training

Rewards and incentives -

TA DA -

Input storage rent

Contingent recurrent

Total

Non-expendable

Motor bikes (7)

Sprayer & dusters (22 each)
Groundnut digger (2)

Socioeconomic survey evaluation

Total recurring expenditure for 3 years

Non-recurring expenditure
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External

100,000
50,000
300,000

30,000
100,000
50,000
50,000
50,000
50,000

800,000

350,000
100,000

10,000
200,000

20
17
21
20

Total

90,000
60,000
180,000

330,000

100,000
50,000
300,000

30,000
100,000
50,000
50,000
50,000
50,000

1,060,000

350,000
100,000

10,000
200,000

2,400,000

660,000



Benefits

o Average groundnut yield per ha in the project area would increase.

o Groundnut area would increase along with production.

) Vegetable Ghee Factory would be self-sufficient in raw material.

o New technology would be readily adopted by the farmers in other crops
also.

o Farmers would receive substantial benefit and their economic condition

would be bettered.
Time {rame 1990 - 1993 or 1995

Evaluation procedure
Project-2 would be evaluated by a team of ICRISAT scientist, a consultant of

the donor agency and representatives of NODP,SERED, and Extension Services
after two years of results are available.

SRI LANKA

DREAFT PROPOSAL

Title

On-farm Research and Extension Project on Pigeonpea and Groundnut

Background

Grain legumes constitute an important component of the human diet in Sri
Lanka. They are particularly important where the level of protein nutrition
among pre-school children, pregnant and nursing mothers, in rural areas is
very low. According to the reports of the Medical Research Institute, Sri
Lanka, per capita consumption of 48 gm of pulses per day (1440 gm per month)
is required to maintain good health and vigor among adults.

126



Table 1. Average per capita consumption of puless per weath by incose growpe (g)

..............
......................... DR D A D AR D RS A UL 0D O A R e U U e S A N T A WD OB WS T W B U

Income Soys x
groups Creen Black a0ye
(Rs) Dhal Cram sren grea Covpes products Others Total
0-100 129.9 . - . 6.0 - - 135.9
101-200 136.3 - 6.1 . 29.0 - . 109.4
201-400 €3.2 2.4 .. 0.8 n.0 1.9 ”1 141.8
401-600 $4.9 1.8 18.3 1.4 8.2 1.8 10.8 148.0
601-800 $8.3 1.6 18.0 1.9 9.4 6“1 1.2 141.¢
801-1000 72.0 ‘.5 2.9 0.3 35.0 3.8 1.4 188,31
1001-1500 87.8 3.4 30.3 2.0 es.8 3.0 8.0 200.0
1501-2000 14,1 s.1 32.4 6.3 1.8 1.7 121 222.0
2001-3000 189.9 3.2 0.6 3.3 88.4 10.6 .9 209.9
3001-5000 201.5 8.3 4.8 6.3 30.) 10.2 5.8 .2
5$001-10,000 279.3 2.1 3.5 'R 3.0 1.8 1.2 3r.2
Over 10,000 246.8 3.9 41.8 0.4 3.1 6.8 13.2 349.8
Overall
Average 106.8 3.9 3.3 1.8 3.8 .3 (W]

------------------------------------------------------------------------------- LA A R LI A Al T I X R X 2.}

Food surveys conducted by the Central Bank of Sri Lanka have shown a
progressive reduction in the consumption of animal foods in the lower income
groups in recent times, obviously due to escalaotic stresses

- Early and late leaf spot, rust, bud necrosis.

- Important insect pests include aphids, thrips, jessids, and white grubs

o Varieties

- Lack of suitable early maturity, and confectionery types particularly
for the Yala season.

Introduction of improved medium duration varieties of groundnut for the
rainfed highlands during the Maha season and short-duration high yielding
types for the irrigable low lands during Yala season will help to increase
national production. There is a great need to introduce to farmers variesties
of groundnut with resistance to early and late leaf spot, rust, and bud
necrosis. High yield should be combined with consumer acceptability.

Objectives

o To meet the local demand for high protein food and animal feed.

0 To provide a substitute (pigeonpea) for imported pulses.
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0 To increase the stability and sustainability of existing annual and
perennial cropping systeas.

0 To incorporate a cash crop (groundnut) into rainfed small scale faraing
systenms.

0 To increase farm incomes.

o To generate opportunities for eaployment.

Methodology ’

o Hold planning meetings to determine the nature of on-farm trials and

sechanisms of technology transfer. Research and extension staff will
participate in these meetings.

0 Conduct base-line surveys and rapid rural appraisal surveys.

o Conduct controlled experiments on station for the development of
component technology (insect pest control, disease control, seed
storage, etc.).

o) Conduct adaptive research on farmers' fields with researcher and faraer
participation. These will help identify suitable genotypes for specific
locations and faraing systeas.

o Undertake on-farm research to verify improved technplogy with the
participation of research and extension personnel, and farmers.

o Conduct field days and demonstrations in farmers’ fields.

o Use on-farm research activities and field days as research-extension-
farmer interfaces.

0 Introduce viable seed dehulling (dhal making) methods for pigeonpea to

farmers.
o Establish an efficient seed distribution scheme for farmers.
o Train research and extension staff and farmers (forsal, informal, and

lateral training).

Implementation

Funds provided by the donor agency will be channeled through ICRISAT.

The project will be coordinated by a senior officer from the Department of
Agriculture as nominated by the Director of Agriculture. Adaptive and on-fara
research activities in respect of pigeonpea will be centered at Maha
Illuppallama, while activities related to groundnut will be centered at
Angunakolapelessa. Activities at each of these research stations will be
carried out under the guidance of the respective Deputy Directors
(Research).
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Adaptive and on-fars research and transfer of technology in reapect of
pigeonpea will be carried out in the districts of Anuradhapura, Puttalas,
Moneragala, Kurunegala, and Systes B of Polonnaruwa. Sisilar activities in
respect of groundnut will be carried out in Puttalam, Moneragala, Kurunegala,
and System B of Polonnaruwa district. Adaptive and on-farm research
activities will be carried out by research staff attached to the two Regional
Research Stations in collaboration with the Assistant Directors (Agriculture)
and extension staff in each of the identified districts.

Project period and sources of funding

The project will operate over a period of 3 years with possible extension
into a second phase for an additional period of 3 years. Funding required for

smooth iamplementation of the project will be met jointly by the donor agency
and the Government of Sri Lanka.

Services, facilities, and equipment froa Sri Lanka

Counterpart staff, facilities and equipment maintenance, office space,
seed storage, crop work areas, farm land, and machinery at field stations,
laboratory and office supplies, mecretarial assistance, and technical support
staff will be provided by the Government of Sri Lanka,
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Equipment Supplies and
Machinery

- Jeep (1 No.)

- Motor bikes (5 Nos)
Office equipment
Field supplies

Lab equipment

Agro: chemicals
Fuel

Training equipments
Stationery

S e G S A G P G S P S WO S IS R S S G G SUS SN VD BN G GNP M VDS e M S SE S G OUR  GM G S G ENp G G W G AR e ey W e

Training

Training at ICRISAT
- Local training
(field staff)
- Local training

. ——— - —— G . . e G G G IS W T W G G e I T D D W R W G G G W T T G S S W G FRe G el e S S

TR e W W D G T T W N G W M R e W G WS G P G R S e R TR SR G Gue G e G WP AN G GAe G G W e Wl W e A A WA M G W G G S G G e M SES G A G A

ICRISAT specialists
- Local staff to ICRISAT

e M W W G G R S T D e AN W S S M S I AR TS S W S R G e I G G SR IR T G G B G S AL G WS D WD R W e G R G A A T S S T T W N

ontingency

Total

Grand Total

(uss)

Year 1 Year 2 Year 3 Total

13000 14000 16000 43000

- 15000 - 15000

5000 - - 5000

1000 1000

1000 1200 1500 3700

1500 2000 2500 6000

2000 4000 6000 12000

3500 4000 5000 12500

4000 5000 2000 11000

1000 2500 3000 6500
19000 34700 21000 74700

6000 6000 6000 18000

1000 1000 1000 ., 3000

1000 1000 1000 3000
8000 8000 8000 24000

2400 2500 2600 7500
2400 2500 2600 7500

5000 5000 6000 16000

2500 2500 3000 8000
7500 7500 9000 24000

2500 3000 3500 9000
2500 3000 3500 9000

52400 69700 60100 182200

. T D S S WD TED G S G G S AT I S N G T TS SN SN G TP TR GED GNP G WD G IS G W M VD G B S D G S AT W A G AP G0 G WP T W SRR W S TP A S S S S W S S G WD G S
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Year 1 Year 2 Year 3 Total

R
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Salaries and wages

Research Staff 1750 1950 2150 5850
Extension Staff 2500 2700 2900 8100
Labor 1000 4500 5000 10500

- - - - . A > - - - -

Equipment, supplies & maintenance

Office Equipment 500 500 500 1500
Field Supplies 500 500 500 1500
Lab Equipment 750 750 750 2250
Agro Chemicals 500 600 700 1800
Fuel 2000 2200 2500 6700
Training Equipment 750 750 750 2250
Stationery 200 250 300 750

Maintenance of
Vehicles, Farm

sachinery and
equipaent 5000 5000 5000 15000

- - - - - - - -

-~ - - - - - - - -

Training (Local) 500 500 500 1500
Travel and subsistence 1000 1000 1000 3000
1500 1500 1500 4500

Grand Total 16950 21200 22550 60700
--------------- -4+ 4 £ 4

__,__..__-..-_-..-——---—_——-n-——----—-,m----—------——-u——---—-w-n—u---
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Summary Budget (US$)

- - — I 00 . - - — . g~ — - — R - > W= A s W G W S e Gh W A A e SV W WS W A WS W

Counterpart funds 16950 21200 22550 60700
Donor funds 52400 69700 60100 182%90
Grand Total 242900

VIETNAM

DRAFT PROFPOSAL

Title

Development and transfer of technology for increasing groundnyt and pigeonpea
production in Vietnam.

Background

In Vietnam there are many legume crops including groundnut, soybean,
mungbean, and pigeonpea. Among the legume crops groundnut is dominant. The
area under_ groundnut is about 275,000 ha and the average pod yield is about
900 kg ha'l. The cconomic benefits of groundnut production are recognized by
the peasants and the government. At present there is we have an ambitious
plan to extend groundqut cultivation to about 360,000 ha with an average pod
yield about 1.2 t ha *. The national legume program was established to help
implement this plan and international cooperation with the ICRISAT was
approved by the Government.

Production constraints

Groundnut yield remains very low because of the following constraints:

o Resources allocated to groundnut research are very meagre. There is
little input from international organizations to strengthen groundnut
research. As a result the genetic resource of groundnut in the country
is very poor and research work is limited.
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All the groundnut cultivars presently grown in Vietnam belong to the
Spanish group. These are characterised by low yield potential because
of Fheir short duration and lack of fresh seed dormancy. They lose
their seed viability quickly and their seed size is very saall.

The groundnut crop is predominantly grown in degraded soils.

Seed and seedling disease damage is very high.

Lack of cultural practices such as seed treatment, control of diseases
and pests, timely fertilizer application, and management.

There is not a good seed sultiplication program to produce high quality
seed with good germinabilijty.

Research Priorities

For groundnut

In order to increase productivity and stability of production in

Vietnam, high priority should be given to develop varleties and msanagesent
practices as follows:

0

o

o

ldentify improved varieties for production from international groundnut
varietal trials from ICRISAT and, implement selection and aultiplication
of proamising varieties.

lmprove farming practices for groundnut production by:

- studying cropping system based on groundnut production

-~ studying intercrops of groundnut with maize, cassava, and other
plantation crops (tea, rubber, coffee, pineapple)

- evaluating pest and diseases damage to groundnut production and

applying IPM system

- studying nutrition requiresent of groundnut in the sain growing

areas, for example, micronutrient deficiency, nitrogen balance,
and application of Rhizobium inoculant.

laprove seed and seed technology by:

- establishing local seed production units in the main groundnut
growing areas.

- developing storage techniques for improving seed viability
(germinability).

On-fars testing and transfer of technology to the farmers by:

- establishing desonstrations of new varieties and new technology on
farmers’ fields in three main groundnut growing areas
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- organizing field days and training courses for farmers on the
following aspects:

use of improved varieties
application of the 1PM system for pest and disease control
storage technique of groundnut seeds at farmers’ family level

- publishing and communicating new technology to faramers.

For Pigeonpea, we arc:

V) testing adaptation of ICRISAT varieties in different crobPping systeas
0 multiplying suitable varieties for middle land and central highland
o placing demonstrations in some areas.

For Chickpea, we are:

o] Starting to test ICRISAT varieties as a winter crop in north Vietnaa.

National Adaptive On-farm Research Network
Vvietnam

We plan to establish a National Network for adaptive on-farm research in
Vietnam under the two leading research institutes in the country.

- in the north - INSA, Hanoi

- in the south - IAT, Ho Chi Minh City

- With participating institutions consisting of 8 research institutes and
research centers, and 4 agricultural universities located in different

Iones.

Projects
Groundnut

Groundnut is the most important grain legume and is currently grown on
about 275,000 ha in Vietnam._ The national yield level of groundnut remaines
static at around 900 kg ha'l. The most important constraints to groundnut
production in Vietnam is lack of high yielding varieties with resistances to
major biotic (foliar diseases and pests, seedling diseases) and abiotic
(drought, poor seed quality, inadequate nutrient supply) factors. However,
there is little imformation on the extent of crop losses due to these factors.
Since groundnut is one of the main foreign exchange earning crops in Vietnasm,
the government is trying to expand the area under the crop to about 360,000 ha
by the year 1995 and also to increase the productivity to 1200 kg ha™". The
following proposal is being made to achieve this goal.
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Objectives

0 To identify, develop, and transfer technology for higher production.
o To increase groundnut productivity by about 300 kg ha'l.
o To assess the economic importance of various blotic and abiotic stresses
in groundnut production.
o To train local research personnel in various aspects of groundnut
research and production.
Methods
o Planning meetings (Priority): To be held annually before the planting
season - alternatively in Southern and Northern Vietnas. (Vietnam and
ICRISAT Staff).
) Survey: Discases (including aflatoxin contamination) and pest surveys.
Germplasm collection. (Vietnam and ICRISAT Staff).
o Controlled experiments on-station
- Diagnostic trials (Priority).
To assess the economic losses caused by various foliar and
seedling diseases, insect pests, and nutrients (both macro and
micro).
- Yield evaluation of elite varjeties from ICRISAT and other
sources,
o) Adaptive research (on State Farms) (Priority): In order to identify

technology transferable to the farmer for quick gains, this activity
should receive high priority.

- Yield potential: Study yield potential to provide a benchaark of
the yield that can be expected if all constraints are removed.
This benchmark can be used to measure the effectiveness of various
treatments in reaching the potential yield level.

- Initial treatments:

Improved variety + improved package of practices.
Local variety + improved package of practices.
Improved variety + Local package of practices.
Local variety + local package of practices.

cC 0 0O

The details of the improved package of practices and the local package

>f practices will be worked out at the planning meeting.

J

On-farm research (priority): The results obtained from the adaptive
research would be confirmed in larger on-farm research trials. If the
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technology is found useful it would be extended to farmers’ fields.
From the experience gained in the farmers' fields the technology will be
suitably modified and tested again.

Training: The extension staff will be trained in the improved groundnut
production technology at the time of conducting adaptive and on-fara
trials. In addition, training is required for technicians and research
scientists in the following areas:

- Breeding methods, practical skill development in laboratory and
field techniques with special emphasis on pathology, entomology,
sced production, breeding nursery management,, and research
management with a systems approach.

- An in-country training program is essential where the local
research and extension persons can serve as resource persons in
addition to ICRISAT staff.

Research - extension - farmer interfaces: The work indicated under the
items adaptive research and on-farm research provides opportunity for a
better interaction among researchers, cxtension staff, and farmers.

Inputs (needed vs. available)

Note:

Staff available: Research (5+4), extension (4+4)
Experimental stations (4+2)
Administration Total = 23

Facilities available: 5 Experimental stations, and farmers fields will
be made available when required.

Facilities nceded: One car (micro bus)
2 Photocopying machines
2 Cameras
Weighing balance

Budget required : Internal : 20 million dong Vietnam (= US$ 7,000),
External : (from ICRISAT) US$ 60,000/year.

Administrative support required: Secretary/typist - One

Outside involvement : only ICRISAT.

To initiate a long term groundnut improvement program for sustained

growth in groundnut production in the country, we need a groundnut research
center. ICRISAT may assist us in identifying an external donor agency for

establishing such a center.

Expected outcome

A technology suited to farmers' requirements that provides a higher
productivity of groundnut than the present level (after least least years 3

years).
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Evaluation procedure

Annual meeting of scientists including extension officers to discuss the
results and evaluate the progress and impact (at later stages).

Pigeonpea and chickpea

At present pigeonpea and chickpea are not important crops in Vietnam. However

we explore the possibility of introducing and adopting these crops into
Vietnam. In this direction we shall try to,do the following things:

Pigeonpea

) Determine appropriate uses for pigeonpea in Vietnam including seed,
vegetable, fodder, erosion control, wind break, fuel, and green manure.

o) Determine arcas in Vietnam where pigconpea can be or should be grown,

0 Determine what pigeonpea cultivars can fit into existing or new cropping
patterns.

0 Determine what constraints exist (pests, diseases, agroclimate) and

develop a research stratcgy and program to overcome these constraints.

Chickpea
0 Determine agroclimatic areas where chickpea can grow (North Vietnam).
0 Determine yield contraints, etc. for chickpea cultivations.

137



PARTICIPANTS

INDIA

S. Lal

Project Director (Pulses)

Directorate of Pulses Research (ICAR)
Kalyanpur

Kanpur 208 024

Uttar Pradesh

V. Ranga Rao

Project Director (Oilseeds)
Directorate of Oilseeds Research
Rajendranagar

Hyderabad 500 030

Andhra Pradesh

INDONESIA

Darman M. Arsyad

Soybean/Legume Breeder

Bogor Research Institute for Food Crops (BORIF)
P.0O. Box 368/800

Jalan Cimanggu No.3A

Bogor 16111

Charles E. van Santen
CGPRT Center

Jalan Merdeka 145
Bogor 16111

Soelbijati Soebroto

Director, Food Crops Extension

Agency for Agricultural Research and Development
Jalan Ragunan 29

Pasar Minggu

Jakarta 12520

Sumarno
Director
Malang Research Institute for Food Crops (MARIF)

P.O. Box 66
Malang 65101, East Java
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MYANMAR

U Khin Maung Aye

Project Manager {(Extension)

Myanmar Agriculture Service

72-74 Shwe Dagon Pagoda Road
Yangon

U Myat Htwe

General Manager (Planning and Projects)
Myansar Agriculture Service

72-74 Shwe Dagon Pagoda Road

Yangon

U Aung Thwin
Farm Manager
Agricultural Rescarch Station

Nyaung Oo

NEPAL

Achutya Nath Bhattarai

Chief Agromnomist/

Deputy Director

National Agricultural Research Centre
Department of Agriculture

P.O. Box 404, GPO

Khumaltar, Lalitpur

R.K. Neupane
Assistant Agronomist
National Grain Legume Improvement Progri¢

Agricultural Research Statijion
Rampur, Chitwan

Manik Lal Pradhan

Deputy Director General

Extension and Technical Services
Department of Agriculture, HMG/Nepal
Ministry of Agriculture

Harihar Bhawan, Pulchok

Lalitpur, Kathmandu

PAKISTAN

A.M. Haqqgani
Senior Scientific Officer

Coordinator (Pulses)
National Agricultural Research Centre

P.O. National Institute of Health
National Park Road
Islamabad
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PHILIPPINES

Danilo C. Cardenas

Supervising Science Research Specialist

Crops Research Division

Philippine Council for Agriculture
Resources, Research and Development

Los Banos

Laguna 4030

V. Pal Singh

IRRI-IFAD-FORD Projects

International Rice Research Institute
P.O. Box 933

Manila

SRI LANKA

P.H. Ariyaratne

Deputy Director (Rescarch)
Agricultural Research Station
Maha Illuppallama

S.J.B.A. Jayasekera

Sri Lanka-AGLN Coordinator
Agricultural Research Station
Pallekele

Kundasale

W.M. Jayasena
Assistant Director of Agriculture
Office of the Assistant Director of Agriculture

Anuradhapura

UNITED KINGDOM

Robert Chambers

Institute of Development Studies
University of Sussex

Brighton BNl 9 RE

England

VIETNAM

Pham Van Bien

Deputy Director

Institute of of Agricultural Technology (IAT)
of South Vietnanm

121 Nguyen Binh Khiem

Ho Chi Minh City
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Ngo The Dan

Director

National Institute of Agricultural Science (INSA)
102, D7 Fuong Mai

Dong Da, Hanoi

Phaa Huy Trung

Vice Director

Hungloc Agricultural Research Centre
Trang Bom 2

Thong Nhat, Dong Nai

ICRISAT

P.W. Amin
Sr. Entomologist - LEGOFTEN

J.R. Burford
Principal Soil Chemist

Y.S. Chauhan
Crop Physiologist

S.L. Dwivedi
Groundnut Breeder

D.G. Faris
Coordinator, AGLN

Michael Goon
Assistant Director General (Admn.)

C.L'L. Gowda
Sr. Legumes Breeder, AGLN

B.C.G. Gunasekera
Advisor to DG (Donor Relations)

L.J. Haravu
Manager, Library and Documentation Services

K.C. Jain
Pigeonpea Breeder

C. Johansen
Principal Agronomist

Jagdish Kumar
Chickpea Breeder

D. McDonald
Program Director - Legumes (Actg.)
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J.L. Monteith
Program Director, RMP

Y.L. Nene
Deputy Director General

C.K. Ong
Principal Agronomist

Bharati K. Pate]l
Special Asst. to DG

C.S. Pawar
Entomologist - LEGOFTEN

M.P. Pimbert
Principal Entomologist

J.V.D.K. Kumar Rao
Crop Physiologist - LEGOFTEN

L.J. Reddy
Groundnut Breeder

M.V. Reddy
Sr. Plant Pathologist

H.A. van Rheenen
Principal Chickpea Breeder

K.B. Saxena
Sr. Pigeonpea Breeder

N.P. Saxena
Sr. Crop Physiologist

Onkar Singh
Chickpea Breeder

L.D. Swindale
Director General

S.M. Virmani
Principal Agroclimatologist

T.S. Walker
Principal Economist

J.B. Wills
Research Editor
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Visiting Scientiasts and Traimees at ICRISAT

Zhang Xinyou
Research Scholar
PEOPLE'S REPUBLIC OF CHINA

M. Igbal Khan
In-Service Fellow
PAKISTAN

Fabiola R. Alejandro
In-Service Fellow
PHILIPPINES

Felipa M. Taylan
In-Service Fellow
PHILIPPINES

Nguyen Hail Naa

Research Scholar
VIETNAM
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