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Inauguration



Welcome and Introduction of Chief Guest
H.K. Mwandemere*

Honorable Minister, District Chairman of the Malawi Congress Party, Your Excellen-
cies, your Worship the Mayor of the City of Lilongwe, distinguished participan's, ladies
and gentlemen. It is with great pleasure that on behalf of the organizers of this first
Regional Groundnut Workshop | welcome you to Lilongwe. We are honored today by
the presence as Chief Guest of the Malawi Minister of Forestry and Natural Re-
sources, the Honorable S. Demba who has very kindly found time from his busy
schedule to attend our meeting and present the opening address on behalf of the Life
President His Excellency Ngwazi Dr. H. Kamuzu Banda. | now request the Honorable
Minister to open the proceedings.



Opening Address on Behalf of the
Minister of Agriculture

The Hon. S. Demba*

District Chairman of the Malawi Congress Party, Your Excellencies, Your Worship the
Mayor of the City of Lilongwe, Distinguished Participants, Ladies and Gentlemen.

On behalf of His Excellency the Life President, Ngwazi Dr. H. Kamuzu Banda, the
Government and the people of Malawi, and on my own behalf, | wish to extend a very
warm and hearty welcome to all our distinguished participants to the ICRISAT
Regional Workshop on Groundnut Research and Improvement in Southern Africa.
Please feel free to visit any part of the country and | hope that you will be able to enjoy
your stay with us, and that you will have an opportunity to see something of the
surrounding countryside to enable you to appreciate the efforts that Malawi is making
in the field of agriculture in general, and groundnut production in particular.

I feel very honored to open this important workshop on behalf of His Excellency the
Life President, Ngwazi Dr. H. Kamuzu Banda. in 1980 His Excellency the Life Fresi-
dent directed that the International Crops Research Institute for the Semi-Arid Trop-
ics (ICRISAT) could establish a Regional Groundnut Research Center for Southern
Africa, at Chitedze Research Station in Lilongwe. While the memorandum of undet-
standing between the Malawi Government and ICRISAT was signed in 1981, the
Center became operational with the financial assistance of the International Devel-
opment Research Center (IDRC) and the posting of the groundnut breeder and
pathologist in 1982 and 1983, respectively.

The Center is developing a regional research program aimed at benefiting ail the
groundnut-growing areas of Southern and Eastern Africa. The Center, in collabora-
tion with national research programs, will initiate trials to produce groundnuts with
multiple disease resistance, earliness, high yield, good food quality, and increasea
seed size.

Groundnuts have been known to man as an important food crop for many <entur-
ies. However, they acquired economic importance only 130 years ago and even as
late as 60 years ago in the developed and developing countries, respectively. Pres-
ently, because of an increased awareness of the protein shortage existing in the
world, the use of groundnuts as a food and cash crop has increased substantially.
Much of this increase is attributed to the high content of digestible protein (25-34%)
and oil (44-56%), amino acids including cystine, and the vitamins thiamine, riboflavin,
and niacin.

Groundnut is a multipurpose crop. The seeds are consumed in many forms
(unshelled, shelled, roasted, peanut butter, candies, and confectionary), andin Africa
groundnut flour is used in a large number of dishes. Groundnut oil is an excellent
cooking oil because of its linoleic acid content. Groundnut cake, the by-product of oil
extraction, is an excellent livestock feed because of its high protein content. The
groundnut shells, besides being a source of a fuel are used in drilling-mud, as organic
fertilizer, and in particle board.

*Minister of Forestry and Natural Resources, Malawi.



Groundnuts are of great importance in smallholder agriculture and in the national
diet of Malawi. They provide a significant contribution towards dietary requirements in
most parts of the country, they benefit farming systems through improving soil fertility
and structure, and they provide between a quarter and a third of all small-holder
agricultural cash income. Groundnuts are Malawi's fourth mostimportantexport crop
after tobacco, sugar, and tea, and supply about half of the country's demand for edible
oil.

Groundnuts are grown in all three regions of Malawi, the major share being
contributed by the Central Region Plateau. Chalimbana and Mani Pintar are the major
confectionary and oil cultivars respectively. Malimba and RG1 are grown in specific
areas of the country. Through the National Research Program at Chitedze one large
seeded confectionery cultivar (larger than Chalimbana), Chitembana, and one oil
cultivar, Mawanga, have recently been released for commercial production.

Malawi groundnut production has undergone a marked decline since the late
1960s. Marketed output grew rapidly during the 1950s and 1960s from a negligible
level to some 33 000 metric tonnes a year, but has tended to fall off since the late
1970's. The most recent National Sample Survey of Agriculture (NSSA) data suggest
a drop in smallhoider production of about 50% between 1968/69 and 1980/81,
apparently as a result of a decrease in area planted coupled with a shift from mixed
stands towards pure stands. The data from Agro-Economic Survey (AES) and project
evaluation reports indicate .hat yields have indeed remained more or less static over
the period. Sales to the Agricultural Development and Marketing Corporation of
Malawi (ADMARC), representing about a third of total production, have also been
declining.

Malawi confectionary nuts are very popular in Europe and fetch a premiium price. It
is the policy and hope of the Malawi Government to increase and encourage the
production of good quality groundnuts to meet both domestic and export require-
ments. Where the major goal is to increase production per unit area, price incentive
alone is not adequate. In order to lower production costs, farmers must be provided
with the right type of good quality seed of cultivars that are pest- and disease-
resistant. In turn, farmers should follow the recommended cultural practices of
planting early, correct spacing, weeding on time, harvesting on time, and storing
properly. Since groundnuts compete for labor with other crops like tobacco, cotton,
and maize, mechanical groundnut shelling would go a long way towards increasing
production.

Groundnuts have not been produced by estates in any appreciable quantity in the
past, but are now being considered since they would make an excellent diversifica-
tion and rotation crop, and could be profitably included in a tcbacco/maize/fallow
rotation on tobacco estates in most plateau areas of the country. Groundnuts play an
important role if grown in rotation with crops such as maize, wheat, and tobacco in that
they help to maintain soil fertility through their ability to fix nitrogen and improve soil
Structure, subsequently reducing the amount of mineral nitrogen that has to be
applied to the following crop.

Export market prospects for the large-seeded Chalimbana and Chitembana culti-
vars are good, and there is also good potential for local oil extraction from the Mani
Pintar and Mawanga cultivars. More urgent is the need to address the problem of low
yields and declining production and sales of groundnuts in the smallholder sector.
Improved cultivars such as Chitembana, Mawanga, and RG1 will only prove attractive



to small-holder Srowers if seed is offered at prices which they can afford.

Malawi welcomes the efforts that ICRISAT is making towards improving groundnut
production through its Regional Center and in collaboration with the National Ground-
nut Research Programs represented here today. For it is only through an exchange of
germplasm and production technology at international, regional, and national levels
that rapid increases in groundnut production can he achieved. This, we hope, is the
beginning of the regiona! concerted effort to improve and encourage the production
of groundnui in this part oi Africa. Malawi is ready and willing to share her experience
with other countries in the region just as much as we are ready to learn from other
countries' experiences.

Groundnuts are the mainstay of our diet and all attempts must be made toincrease
their production to a stable level. We welcome the effort being made by ICRISAT
through its Regional Groundnut Research Center for Southern Africa. Despite the
prevailing number of problems constraining groundnut production in the region, this
collaborative reseaich program established by ICRISAT with financial assistance
from IDRC should provide the technology for increased groundnut production.

| 'am confident that the experienced scientists from ICRISAT, from participating
countries, and from Malawi herself, will use this week for the purpose of developing
research strategies aimed at increasing groundnut production. | believe that the
papers that will be presented and discussed here will be directed at meeting practical
problems experienced by our farmers, large and small. And | hope that in your
discussions you will take full account of the economic and sociological constraints
and opportunities which arise from the nature of our societies, as well as the need to
use modern knowledge for the benefit of our farmers. | am sure that all of you,
participants to the workshop, will play a constructive role inimproving and encourag-
ing sound groundnut production strategies in your respective countries.

Distinguished participants, ladies and gentlemen, | now have much pleasure to
declare this workshop open.

Thank you very much.



Response to Opening Address
R.A. Kirkby*

The Honorable S. Demba, Minister of Forestry and Natural Resources, Dr. Mwande-
mere, Chief Agricultural Research Officer, Your Worship the Mayor of Lilongwe,
Distinguished Delegates and Scientists of the SADCC member States, Ladies and
Gentlemen.

Honorable Minister, | shouldlike to thank you personally, on behali of the organizers
and the participants of this workshop, for your thoughtful and most appropriate words
of welcome and introduction. We appreciate your giving up your time this morning to
distinguish us by your presence and, in so doing, to reconfirm the importance that the
Government of Malawi eviuently attaches to this program and to this first meeting of
scientists dedicated to improving the production of groundnuts and well-being of
groundnut producers and consumers throughout the Scuthern African Region.

The Malawi Government showed exemplary foresight, initiative and sense of
regional dooperation when it agreed, some two years ago, to host this regional
program which is being led by ICRISAT and with which | and my colleagues in IDRC
are pleased to be associated. The importance of that foresigh' is shown by the fact
that the Southern African Development Coordination Conference (SADCC) is pro-
posing to expand this program to include other grain legumes «f interest to SADCC
member states. The spirit of regional cooperation fostered by your Government is
demonstrated hy the fact that this regional program, based in Malawi, has already in
its second year of existence, contributed to the research efforts of neighboring
countries through the distribution of regional variety trials and through visits made by
the ICRISAT staff. Both ICRISAT and IDRC would like to extend to Dr. H.K. Mwande-
mere, Mr. D.R.B. Manda and to their colleagues in the Ministry of Agriculture and at
Chitedze Research Station, their appreciation for the excellent cooperation recejved
by the ICRISAT regional staff, Dr. S.N. Nigam and Dr. K.R. Bock.

In much of this region, the groundnut crop has not until recently received the
research attention it might be expected to warrant froman appraisal of its importance
for small farmer subsistence and cash generation, and for export earnings. Malawi
appears to be an exception to this generalization, since this country has popularized
the names “Chalimbana” and "Tambala King" far beyond its boundaries!

This program has been active now for less than two years, a period primarily of
establishment and screening of germplasm introduced from ICRISAT, India. The
objectives of this workshop are to provide you, the groundnut researchers of the
regio:;, vith an opportunity to assess for yourselves the potential of this program to
assist your own activities, to contribute to its evolution, and also to get to know
something of one another’s programs. Although the theme of the workshop is regional
cooperation, this phrase means more than cooperation between the regional pro-
gram and the various national programs: we hope that by getting to know one another
here this week, you will be able to cortinue communicating directly among your-
selves whenever you are aware of mutual interests.

*Program Officer, International Development Research Centre (IDRC) Regional Office for Eastern and Southern Africa,
P.O. Box 62084, Nairobi, Kenya.



Southern Africa is a heterogeneous region in some respects. Ecological conditions
for groundnut production vary from irrigated production in parts of Zimbabwe to
production under very low rainfall conditions in Botswana and southern Mozambique.
You are developing technology for farmers of very different socioeconomic circum-
stances, ranging from large scale commercial producers to some of the smallestand
poorest farmers, who need lower input technology. The uses for which groundnuts
are produced include consumption as oil or as a pulse by the producer's family, for
cash, and for dry-season grazing of crop residues. For these reasons certain
research needs differ from country to country, as do also the resources of trained
manpower and support services presently available to national groundnut improve-
ment programs. What, therefore, should the research priorities be at the regionallevel,
and how can the regional program best take into account this diversity of needs?
Some research administrators participating in last month's SADCC Agricuitural
Research Conference questioned whether a regional program based in one of the
member states could become really effective in assisting the productivity of research
programs in the other eight partner states. As the scientists responsible for imple-
menting national programs, you have a unique opportunity this week to indicate, from
your technical perspectives and in the light of the country presentations being made
today, the most effective ways for the regional program to function. | know that both
ICRISAT and IDRC will be listening intently to your suggestions, and seeking ways to
respond during the next phase of the regional program to the needs that you identify.

Some crucial questions that we may want to think about this week are: what
activities shouid each national groundnut improvement program strive to undertake
itself usingits own resources, what materials and services could the regional nrogram
more efficiently provide directly to national programs, and in what other ways could
the regional program strengthen the effectiveriess of national programs through
facilitating cooperaticn among them?

Another national participant at last month's SADCC Conference commented on
the possibility of competition for external funds between regional and national
research programs. Perhaps we here are in the advantageous position of having
made a modest start with this particular regional program, and of having at least two
years' lead time over all other SADCC crop research programs. This is your opportun-
ity to help determine the future course of this program and to make it your own, as well
as perhaps to influence indirectly the organization of future regional programs. In
doing this, you are likely to benefit many others in your countries.

| wish you a fruitful and enjoyable week of discussions.

Thank you for listening to me.



Welcome from ICRISAT
Curtis R. Jackson*

Participants of the Groundnut Conference, Colleagues, Ladies and Gentlemen:

I regret very much that ICRISAT's activities in Hyderabad have prevented me from
being with you for this initial conference being held by ICRISAT's Groundnut Program.
I have read the agenda and followed the development of this Workshop carefully so |
am certain that it will he a most productive and rewarding undertaking for you.

It is ICRISAT's intention to hold such conferences and other forms of cooperative
meetings as much as possibie in the future. | call upon each of youto participate to the
fullest extent and develop a sense of purpose and unity as a result of this workshop.

I'am hopeful that next year or at some future year | will be with you for this most
important event.

*Director of International Cooperation, ICRISAT.
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The SADCC Regional Grain Legumes
Improvement Program

D.R.B. Manda*

Summary

This paper provides background information on the Soufhern Alrican Developrent Coordination
Conference (SADCC) dacision to consider the establishment of a Grain Legume Improvement
Program. Groundnut would be an important crop in this program. Some information is provided on
the scope of the proposed project and the crops, institutions, and countries involved.

Résumé

Programme réglonal de la SADCC pour l'amélioration des légumineuses a grain : La communica-
tion donne des informations générales sur la décision de la Conlérence de coordination du
développement de I'Afrique australe (SADCC) de considérer I'dtablissement d'un Programme
d'amélioration des légumineuses a grain. L'arachide constituerait une zulture importante dans le
cadre de ce Programme. Quelques détails sont fournis cur I'envergure du projet envisagé ains: que

sur les cultures, les institutions et les pays en question.

The Southern African Heads of State at their Lu-
saka Summit in April 1980 directed that Agricultural
Fesearch be an area of cooperation between the
Southern African Development Coordination Con-
ference (SADCC) countries. The resolution gives
priority to research related to the agricultural prob-
lems of the semi-arid areas.

SADCC with the help of ICRISAT identified
riasearch areas that would have regional ioci. As a
result, four regional research projects were
identified:

® Land and Water Management — Botswana

® Sorghum and Pearl Millet Center — Zimbabwe

¢ Southern Africa Center for Cooperation in Agri-
cuitural Research — Botswana

e Regional Groundnut Research Center —
Malawi

Assistance for the SADCC region has been
pledged by Cooperation for Development in Africa
(CDA) which was established in 1978 to coordinate
programs and resources in order to promote agri-

cultural development and productivity in Africa.
CDA is a group of seven Western donor nations:
Belgium, Canada, France, ltaly, the United King-
dom, West Germany, and the USA. In March 1983,
representatives of CDA made a reconnaisance
visit to all SADCC countries to identify priority areas
of agricultural research for financing by the group.
In their report, they thought that Regional
Groundnut Research Program under ICRISAT
sponsorship at Chitedze in Malawi was 100 nar-
rowly based and recommended that it be expanded
to also include other grain legume crops important
in the region: Seans, cowpeas, and pigeonpeas.
In April 1983 the SADCC Food Security Consul-
tative Technical Committee (CTC) for Agricultural
Research met in Harare, Zimbabwe 1o consider the
CDA reconnaisarice report. CTC is a committee of
all Directors of Agricultural Research from SADCC
countries. The CTC agreed with the recommenda-
tions of the CDA report and proposed that a six-
person team be selected to prepare a
comprehensive feasibility study for a Grain

* Deputy Chief Agricultural Research Officer, Ministry of Agriculture, Lilongwe, Matawi.

International Crops Research institute for the Semi-Arld Tro,
28-29 March 1984, Lilongwe, Malawi. Patancheru, A.P. 5023

pics. 1984, Regional Groundnut Workshop for Southern Africa,
24, Indla: ICRISAT.

13



Legume Improvement Program (GLIP) for South-
ern Africa. This study would expand the existing
Regional Groundnut Program now located in
Malawi, financed by IDRC and implemented by
ICRISAT. It was further agreed that support for this
project be requested from France in order to exploit
the expertise and experience which have been so
beneficial to West Africa. SADCC countries could
benefit from this experience in the short run, partic-
ularly in the areas of short duration, drought resis-
tant varieties; and seed multiplication and seed
exchange scheraes for small farmers.

The CTC also recornmended that the Headquar-
ters of the proposed SADCC Grain Legume
Improvernent Program for Southern Africa remain
in Malawi but that substations be established in
Tanzania for cowpeas, in Mozambique lowland
drier areas for groundnuts, and in Lesotho for
beans.

The SADCC Council of Ministers Meeting heldin
Dar es 3alaam, Tanzania on 5 May 1983 noted the
title change from Regional Groundnut Program to
Grain Legume Improvement Program (GLIP) in
order tc broaden the scope of the research. They
also agreed to the suggestion that while the pro-
gram headquarters remain in Malawi, substations
be established in Mozambique, Lesotho, and
Tanzania.

A seven-member team was assembled and from
14 Nov-20 Dec 1983, they prepared the Grain
Legume Improvement Program Feasibility Study.
One or more team members visited the SADCC
countries except Angola.

The composition of the team was:

Dr. R].1. Jackson
Senior Agronomist
USAID, Washington DC, USA
Team Leader

Mr. D.R.B. Manda
Deputy Chief Agricultural Research
Oiticer, Malawi

Dr. J.F.M. Onim
Agronomist, CRSP for Small Ruminants
Winrock International, Kenya

Dr. J.D. Franckowiak
Assistant Professor of Agronomy
North Dakota State University
Fargo, ND, USA.

Dr. L. Mosele
Freelance Consultant (Economist)
45010 Riva (Rovigo) ltaly

14

Dr. R. Schilling
Assistant Director, Annual Qil Crops
Department, IRHO, Paris, France

Dr. B.J. Ndunguru
Professor and Head, Department of Crop
Science, University of Dar es Salaam,
Tanzania

The Feasibility Report has been wriiten and wil!
be discussed by the CTC for Agricultural Research
in June before adesignteamis engagedto prepare
the implementation document. The legumes which
the team believes should receive due considera-
tion for further research through the GLIP are:

Common beans
Cowpeas
Groundnuts/peanuts
Pigeonpeas
Bambara nuts
Soybeans
Chickpeas

Guar

Mung beans

Peas

The information available from the SADCC
countries clearly indicatesthat if further researchis
undertaken there is a great potential to increase
productivity and production of grain legumes in the
region.

The situation which emerges from the analysis of
the economic and social indicators of the SADCC
countries is cause for much concern. Population is
growing at an average rate of about 3% per year.
Agricultural production growth is absolutely unable
to meet the increasing needs. The importation of
food products has been increasing; it is estimated
that the region imports an average of at least 16%
of its food consumption. The already critical food
problem in the SADCC countries may be worsen-
ing. They may have to rely more and more on
imports, further worsening the balance of payment
situation. Statistics show that the roles of grain
legumes in the agricultural systems and in the diet
are far less important than they should be.

The goal of the GLIP is to increase grain legume
production within the region and reduce the period-
ic food shortages due to low productivity caused by
agricultural constraints such as diseases, insects,
drought, low-yielding cultivars, and low quality. The
purpose of the program is to assist in the develop-
ment and introduction of new cultivars and
improved cultural techniques. The transfer of this



technology and its adoption by farmers will
increase production and the availability of legumes
for meeting future food requirements.

The development of the centers and the subcen-
ters should be completed by the end of the first 5
years. At the end of the first 5-year phase of this
program, it is planned that there will be research
facilities located at headquarters in Malawi which
will be fully equipped and statfed for conducting a
regional grain legume research effort. During this
phase it is proposed that assistance will be pro-
vided in the training of some 22 M.Sc. and 5 Ph.D.
students, participation in on-the-job training within
the region and special training for students and
scientists from the region. Workshops and semi-
nars will be held to develop better communications
and interaction among scientists from within the
region. Communication will be improved through
the networking of screening trials wherein the
research workers will be significantly involved. The
research scientists of each country will visit and
observe the trials throughout the region on an
annual basis.

It is worth noting that the crops of this regional
GLIP center fall under the mandate of three inter-
national institutions: CIAT (Centro internacional de
Agricultura Tropical), IITA (International Institute of
Tropical Agriculture), and ICRISAT, as well as the
Bean-Cowpea CRSP (Collaborative Research
Support Program) of the United States. These insti-
tutions already have a wealth of expertise to help
the SADCC region, and are active inthe region. We
hope the SADCC Grain Legume Improvement Pro-
gram will become a better base for them to con-
tinue to help us. At this point | need to mention that
ihe Sorghum and Millet project has already started
in Zimbabwe under ICRISAT. This we appreciate
very much.

It has been recommended that an independent
Management Entity be established 1o effectively
manage and administer the GLIP and at the same
time not have any bias toward any of the participat-
ing centers or universities. All participating and
collaborating research organizations would be
treated equally and fairly.

The Management Entity would be the sole
receiver of donor funds and would disperse these
on contract basis to the participating institutions, At
the same time, it would use discretion and provide
operational surnport to national programs where
furds and services were required. This could
include funds 1or carrying out the proposed screen-
ing programs in the countries £nd other items

requiring funds to effectively acccomplish the pro-
gram objectives.

It is proposea that an International Advisory
Panel be established soon after the beginning of
the implementation of the program. The pane| will
be composed of seven members, three of whom
will be from within the region and four from outside.
The members from outside could be appointed by
the donor(s) to the program. The panel will meet
annually to review progress and make suggestions
to the Management Entity for future planning.

The program can be justified on a number of
grounds:

® Increased supply of vegetable protein in the
SADCC countries,

High returns on investments,

Saving of foreign exchange.

Increase in the level of income of small holders.
Multiplier effect,

The cost for the first year phase of the program is
estimated to be $18.0 million. This is all | can say at
this moment. Remember this is a Feasibility Study
Report. This report, once discussed, will be a major
input for designing the project.

1A



The ICRISAT Groundnut Program
D. McDonald*

Summary

In 1976 ICRISAT was dasignated a world center for the improvement of yield and quality of
groundnut and to act as a world repository for the genetic resources of the cultivated Arachis
hypogaea and its wild relatives in the genus Arachis. About 67% of the world's groundnuts are
produced by small farmers in the semi-arid tropics (SA T), but yields are low at around 780 kg/ha of
dried pods. The potential yields are over 5000 kg/ha but cannot be attained because of such
constraints as diseases, pests, and unreliable rainfall. This paper discusses these and other produc-
tion constraints and outlines research being done on them by the ICRISAT Groundnut Improvement
Program. The establishment of the ICRISAT Regional Groundnut Program in Southern Africa and
our projected cooperative programs for Southeast Asia and West Alrica will greatly increase the
scope of the ICRISAT Groundnut Program to assist national programs in all aspects of research on
groundnut problems.

Résumé

Le Programme d'arachide a I'ICRISAT : C'sst en 1976 que I''CRISAT a été désigné comme centre
mondlal chargé da I'amélioration des rendements et de la qualité de 'arachide, ainsi que de devenir
un dep6t mondial pour les ressources génétiques de I'arachide cultivée (Arachis hypogaea) et de
ses espaces sauvages du genre Arachis Les petits paysans des zones tropicales semi-arides
représentent environ 67% de la production mondiale arachidiére, mais leurs rendements restent
laibles, de I'ordre de 780 kg/ha de gousses séches. Les rendements potentiels sontde 5000 kg/ha ou
plus, mais les contraintes telles que les maladies, les ravageurs et la pluviosité aléatoire ne permet-
tent pas la realisation des niveaux pareils. L ‘article considére celles-ci ainsi que d'autres barriéres &
la production et donne un apergu des travaux de recherche en cours au Programme de I''CRISAT
pour l'amélioration de I'arachide. L établissement du Programme régional de I'ICRISAT pour I'ara-
chide en Alfrique australe ainsi que ses programmes coopératifs envisagés pour le Sud-Est asiatique
8t I'Afrique de I'Ousst, permettront au Programme de I''CRISAT de mieux aider les programmes
nationcux dans tous les aspects d'e la recherche sur les problémes de I'arachide.

The groundnut originated in South America but is
now grown throughout the tropical and warm tem-
perate regions of the world. Commercial produc-
lion is largely within the limits of latitudes 40°N and
40°S. It is estimated that 67% of the world's
groundnut production is grown in the semi-arid
tropics (SAT), almost entirely by small farmers of
limited means. The average yield of 780 kg/ha of
dried pods compares unfavorably with the 2900
kg/ha grown in countries with developed agricul-
lure. Yields of over 3000 kg/ha are cormon on

research farms in the SAT, indicaiing good poten-
tial for improving farmers' yields. Constraints to
groundnut production in the SAT include damage
by pests and diseases, unreliable rainfall patterns
with recurring droughts, lack of high-yielding
adapted cultivars, poor agronomic practices, and
limited fertilizer use. In many of the SAT countries
there is a scarcity of well trained, specialized
groundnut researchers available to solve the many
problems affecting the crop. The need for an inter-
national program 1lo strengthen research on

° Principal Plant Pathologist, ICRISAT.

International Crops Research Institute for the Semi-Arid Tro

pics. 1984, Regional Groundnut Workshop for Southern Africa,

26-28 March 1984, Lilongwe, Malawi. Patancheru, A.P. 502324, India: ICRISAT.
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groundnut was recogrized when it became the fifth
ICRISAT mandate crop in 1976. The Institute was
required to serve as a world center for the improve-
ment of yield and quality, and to act as a repository
for the genetic resources of the cultivated ground-
nut, Arachis hypogaea, and its wild relatives in the
genus Arachis. Research at ICRISAT has concen-
trated on breeding for resistance to productionlim-
iting factors. It is evident that breeding is of more
value to the small farmer than solutions based on
high technology.

Germplasm Base

During 1976—the first year after ICRISAT was
designated as a world center for the collection,
maintenance and documentation of the genus
Arachis—2443 accessions were received. The
total is now 10111 groundnut germplasm acces-
sions, with over 1000 more awaiting plant quaran-
tine clearance. There are also 171 accessions of
22 described and several undescribed Arachis
spp., and 2 interspecific hybrids. Derivatives of
interspecific crosses will be added to the ground-
nut germplasm collection when stabilized at the
tetraploid level.

The germplasm collection is under the control of
the ICRISAT Genetic Resources Unit. Germplasm
botanists record a wide range of plant characters
when evaluating the various germplasm lines. In
consultation with the International Board of Plant
Genetic Resources (IBPGR) a set of descriptors
has been agreed and data are being entered into
the computer.

Since 1976, 19625 seed samples have been
supplied to cooperating scientists in many coun-
tries. The availability of the world collection has
enabled ICRISAT scientists to screen a wide range
of germplasm for resistance/tolerance to the var-
ious factors that reduce yield of groundnuts.

The Groundnut Improvement
Program

The Groundnut Improvement Program has discipli-
nary Subprograms in Breeding, Cytogenetics,
Pathology, Entomology, and Physiclogy. The Phy-
siology Subprogram includes Microbiology which
was previously a separate unit. Most of the
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research is multidisciplinary, with specific research
goals of breeding for:

resistance to major diseases and pests,
resistance/tolerance to drought,
increased biological nitrogen fixation,
high yield and quality,

earliness and seed dormancy, and
adaptation to specific photoperiods.

The breeding work depends on identifying sour-
ces of resistance to stress factors, understanding
basic physiological processes, elucidating disease
epidemiology, etc. These data will be useful to
develop cultural methods to minimize the adverse
effects of stress factors if genetic options are not
available or are inadequate.

The Program is involved in cooperative research
with other ICRISAT Programs, especially Farming
Systems and Economics, with many scientists in
SAT countries, and with mentor institutes in deve-
loped countries. The establishment of the Regional
Groundnut Program for Southern Africa has
extended the range of research that can be done
by ICRISAT and has improved opportunities for
effective cooperation with groundnut research
workers within the region.

Diseases

Foliar Diseases

The most important fungi-caused foliar groundnut
diseases ure the leafspots (Cercospora arachidic-
ola and Cercosporidium personatum) and rust
(Puccinia arachidis). At ICRISAT Center rust and
late leafspot (C. personatum) occur each year in
epidemic proportions. Together they have been
shown to cause yield losses in susceptible culti-
vars of up to 70%, while each disease on its own is
capable of causing up to a 50% loss. All released
Indian cultivars are susceptible. Field screening of
the world germplasm collection for resistance to
these two diseases was started at ICRISAT Center
in 1977, and over 9000 accessions have now been
examined. Some 34 genotypes have been foundto
have good resistance to rust, 24 have resistance to
late leatspot, and 17 of the genotypes have good
resistance to both diseases (Table 1). The resistant
genotypes have been listed in the ICRISAT 1981
Annual Report (ICRISAT 1982) and in research
papers. Fourteen germplasm lines with rust resist-



Table 1. Rust, early leafspot, and late leafs
ICRISAT Center, rainy season 1983.

pot reactions of some groundnut genotypes in field screening trials at

Disease scores!

Genotypes Rust Early leafspot Late leafspot
NC Ac 17090 27 8.7 5.7
PI 269747 27 7.3 30
Pl 390593, 27 8.0 4.7
Pl 393646 2.7 8.7 6.3
Pl 405132 27 7.0 30
Pl 414332 27 8.0 6.0
£C 76446(292) 3.0 7.7 30
Pl 350680 30 70 33
PI 314817 30 8.7 6.3
PI315608 30 73 6.7
PI 341879 3.0 8.7 33
P1 381622 30 8.0 33
PI 393517 3.0 7.7 6.7
Pl 393527-B 3.0 8.7 6.7
Pi 393643 3.0 7.3 6.7
Pl 407454 3.0 8.7 6.7
PI1 414331 3.0 8.7 7.3
NC Ac 17133-RF 33 7.7 33
NC Ac 927 33 8.7 33
USA 63 3.3 8.0 30
Pl 330595 3.3 8.0 33
Pl 270806 37 7.3 33
P1 393526 3.7 8.3 5.7
P1 393531 37 8.3 6.7
P1 393641 3.7 2.7 4.7
Pl 215696 37 8.0 33
NCAc 17132 4.0 8.0 33
NCAc 17135 4.0 73 3.7
NCAc 17127 4.3 9.0 4.3
Pl 298115 43 8.3 77
Krap St. 16 3.7 83 37
NCAc 17129 47 9.0 43
P1 393616 47 8.3 33
NC Ac 17506 4.7 8.3 37
NCAc 17142 5.0 80 4.3
C No. 45-23 6.3 8.3 5.3
NC Ac 17502 7.3 7.3 53
NC Ac 15989 8.3 7.0 37
RMP 12 8.3 6.7 40
NC 3033 9.0 8.0 9.0
EC 76446 9.0 8.7 9.7
TMV 22 9.0 9.0 9.0
Continued
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Table 1. Continued

Disease scores!

Genotypes Rust Early leafspot Late leafspot
J112 9.0 9.0 9.0
JL 242 9.0 8.7 9.0
Robut 33-12 9.0 8.6 8.3
SE+ 0.24 0.36 0.27
CV (%) 9.14 7.1 9.11

1. Maan of field disease scores on a 9-point scale; 1 =no disease and 9 = 50 to 100% foliage destroyed.

2. Foliar diseases-susceptible released high-yielding cultivars.

ance have been jointly released by ICRISAT and
USDA (Hammons et al. 19823, b, ¢).

Most of the rust and late leafspot resistant lines
are low yielding and have undesirable pod and
seed characters. Breeders have been crossing
them with high-yielding, but disease susceptible
cultivars, and are now well on the way to develop-
ing rust- and late leafspot-resistant cultivars with
good agronomic characters (Table 2). In one field
trial during the 1982 rainy season at ICRISAT four
rust resistant lines yielded over 2200 kg/ha dried
pods. The susceptible released cultivar JL 24
yielded only 870 kg/ha.

The stability of the resistance to rust and late
leafspot has been chec <ed by comparing screen-
ing results at ICRISAT over several seasons and by
conducting an International Groundnut Foliar Dis-
eases Nursery. The resistances appear to be sta-
ble. The biology of pathogens has also been
investigated and resistance components have
been measured. The physiological implications of
disease resistance are now being examined and
the findings may influence breeding and disease
control strategies.

At ICRISAT the early leafspot disease caused by
C. arachidicola does .ot normaily become severe
enough to permit reliable field resistance screen-
ing, but in the 1983 rainy season the attack by this
disease was sufficiently severe to aliow meaningful
screening, and some genotypes showed signifi-
cant resistance. Early leafspot is commonly pres-
ent in epidemic form at Chitedze Agricultural
Research Station, Lilongwe, Malawi, where an
ICRISAT Regional Groundnut Program was estab-
lished in 1982. ICRISAT germplasm is now being
screened for resistance to this disease in Chitedze.
Some lines reported resistant to early leafspot in
the USA are susceptible in Malawi.
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Near-tetraploid derivatives have been devel-
oped from crosses between wild Arachis species
immune or highly resistant to the leafspots and rust
diseases, and high-yielding groundnut cultivars.
These derivatives have useful resistance to one cr
more of these important foliar diseases and are
now used in the resistance breeding programs.

Pod Rot Diseases

Pod rots caused by a complex of soil inhabiting
fungi cause serious reductions in both yield and
quality of groundnuts ina number of countries. The
extent of the damage is not always evident at har-
vest, and it is likely that the incidence of pod rots
and the yield losses attributed to this problem have
been considerably underestimated. Losses of over
20% have been recorded at ICRISAT for some
genotypes. Field screening for resistance has been
complicated by uneven disease incidence
between and within fields, but 11 genotypes have
been showi to have significantly lower incidences
of rotted pods than susceptible check cultivars
(ICRISAT 1982).

The most important fungi involved in pod rotting
at ICRISAT are species of Fusarium, Macrophom-
ina phaseolina and Rhizoctonia solani. Difterent
fungi and varying combinations of fungi have been
found associated with pod rots in different places.
This variation may have implications for resistance
screening and breeding.

Aspergillus flavus and Aflatoxins

Aflatoxins are toxic secondary metabolites prod-
uced by strains of fungi of the Aspergillus flavus
group when growing on suitable substrates.
Groundnut seed and groundnut products are very



effective substrates for production of the toxins.
Invasion of groundnut seeds by the toxigenic fungi
is favored by damage to the developing pods by
pathogenic fungi, insects, drought stress, and culti-

vations. Damaged harvested and stored pods and
seeds, as well as wet seeds, are at increased risk
from fungal invasion. Aflatoxin contamination can
be minimized by adopting farming and produce

Table 2. Performance of some rust resistant advanced lines at ICRISAT Center, rainy season 1983.

Yield (kg/ha)
Trial Pedigrees HIt LI2 Rust cisease score?
Fess (RMP-91 x Dht-200)-F6-B(S 1) 4060 1970 3.2
(RMP-91 x Dht-200)-F6-B{S2) 3730 2180 3.0
(Robut 33-1 x PI 298115) F5-B 3650 2060 35
NC Ac 17090 (Resistant check) 3890 1670 3.2
Robut 33-1 {Susceptible check) 2810 1716 6.7
JL 24 (Susceptible check) 2190 780 5.7
SE+ 142 19 04
Trial mean 3640 1610 3.9
CV (%) 8 13 195
Fio {NC-Fla-14 x NC Ac 17090)F9-B 3150 1790 3.7
{Selec- {Tifspan x Nc Ac 17090) F9-B 3060 1320 3.0
tions {Gang-1 x Pl 269747) F9-B 2430 1930 40
from NC Ac 17090 (Resistant check) 3240 1750 3.2
rainfed Robut 33-1 (Susceptible check) 2670 1490 7.2
fields) JL 24 (Susceptible check) 2290 840 7.0
SE + 197 94 0.3
Trial mean 2520 1430 4.0
(CV %) 13 1 143
Fy (Ah-65 x NC Ac 17090) F8-B 4160 2200 3.3
(NC Ac 2190 x NC Ac 17090) F8-B 4150 2020 3.2
{JH 60 x Nc Ac 17090) F8-B 3340 2240 3.2
NC Ac 17090 {Resistant check ) 3290 2040 2.8
Robut 33-1 (Susceptible check) 2410 1620 83
JL 24 (Susceptible check) 2280 1010 7.7
SE+ 165 148 04
Trial mean 3160 1790 3.6
CV (%) 9 14 208
Fio (NC Ac 1107 x NC Ac 17090) F9-B 4070 2080 28
(JH GO x P 259747) F9-B 3850 2530 2B
(Ah 65 x NC Ac 17090) F9-B 2740 2470 30
NC Ac 17090 (Resistant check) 3670 1820 30
Robut 33-1 (Susceptible check) 2560 1740 4.7
JL 24 (Susceptible check) 2710 1080 4.7
SE + 182 144 0.3
Trial mean 2890 1830 31
CV (%) 11 14 16.6

1. HL = High input (60 kg/ha P,0, with irrigation and insecticidal sprays).

2, U= Low input (20 kg/ha PZO5 rainfed and no insecticidal spray).

3. Recorded from rainfed trials on a 8-point disease scale; 1 = no disease, and 9 = 50 to 100% foliage destroyed.
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handling methods designed to avoid damage to
pods and seeds. But unfortunately few farmers in
the SAT follow the recommended procedure, so
attention has therefore been concentrated on utiliz-
ing genetic resisiance. Breeding lines with testa
resistance to invasion of rehydrated dried seeds
were reported from the USA. This resistance was
confirmed at ICRISAT Center anc several more dry
seed resistant genotypes identified (Mehan et al.
1981). Itis of interest that some of these genotypes
were also found to be resistant to pod rots.

Several of the genotypes identified as resistant to
colonization of the dried seeds by Aspergillus fla-
vus (J11, Pl 337409, Pl 337394F, UF 71513-1, Ah
7213, Var. 27, and U4-4-1) have been extensively
crossed with susceptible but high-yielding culti-
vars. Derivatives of these crosses have been
selected which have good yield and seed quality,
and have levels of seed resistance to Aspergillus
flavus colonization comparable to those of the
resistant parents.

A number of germplasm lines have also been
tested for resistance to aflatoxin production follow-
ing invasion of seeds by toxigenic strains of A.
flavus. All genotypes supported aflatoxin produc-
tion but significant varietal differences in accumu-
lation rates and total toxin produced were found
{Mehan and McDonald 1984).

Virus Diseases

Virus diseases of groundnuts are common and can
be serious, but it has often been difficilt to estimate
the losses caused by specific diseases because of
confusion about their identification and distribution.
Identification has too often been based only upon
symptoms. At ICRISAT emphasis has been placed
on the puritication and precise characterization of
groundnut viruses and on the production of anti-
sera, This research has beenaccompanied by field
and screenhouse evaluation of germplasm for
resistance or tolerance to virus diseases such as
bud necrosis, peanut rnottle, and peanut clump.
Some 7000 genotypes have been screened for
resistance to bud necrosis (caused by tomato
spotted wilt virus), but all were susceptible. Wild
Arachis species are now being screened, and Ara-
chis chacoense has been found resistant in
mechanical and thrips inoculation tests. Almost
500 germplasm lines have been screened for re-
sistance to peanut mottie using a field mechanical
inoculation technique. Alt proved susceptible but
four lines showed less than 5% yield loss compared
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with 12-60% losses from infected plants of other
lines. Two genotypes were found to have no seed
transmission of peanut mottle virus from infectad
mother plants. Resistance breeding using the toler-
ant and the no seed transmission genotypes has
just started. Screening for resistance to the soil-
borne peanut clump virus disease has been in
progress for several seasons, but with conflicting
results. These are probably due to vir