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About ICRISAT
 

ICRISAT is one of 13 international 
centers in a worldwide research 
network devoted to improving food 
production in less developed coun-
tries. ICRISAT's mandate is to 
improve the yield, stability, and food 
quality of five crops basic to life in 
the semi-arid tropics (SAT) and to 
develop farming systems that will 
make maximum use of the human 
and animal resources and the 
limited rainfall of the region. 

The seasonally dry semi-arid 
tropics are spread over nearly 20 
million square kilometers and cover 
all or parts of 50 nations on five coi 
tinents. They include much of South 
Asia, parts of Southeast Asia, West 
Asia, and Australia, two wide belts of 
Africa, areas of South America and 
Central America, and much of 
Mexico 

The SAT is a harsh region of 
limited, erratic rainfall and nutrient-
poor soils; it is populated by more 
than 700 million people, most of 
them living at subsistence levels 
and dependent for their food upon 
the limited production of small 
farms. 

The crops researched by ICRI-
SAT are sorghum and pearl millet
two of the major cereals in the 
SAT-and pigeonpea, chickpea, 
and groundnut, the most important 
food legumes of the region. Ground
nut, rich in oil, is also an important 
cash crop for the SAT farmer. The 
four others are all primarily subsist
ence food crops; over half the total 
production of each-in some pla
ces nearly all of it-is ccnsumed on 
the farns where it isgrown. 

ICRISAT's headquarters are at 
Patancheru, India, 26 km northwest 
of Hyderabad, but it also has scien
tific staff posted ineight countries of 
Africa, in Mexico, inSyria, and at six 
cooperative research stations of 
agricultural universities in India. 
Principal operations in Africa are in 
Niger, Upper Volta, Mali, Senegal, 
Nigeria, Sudan, Kenya, and Malawi. 
The main base for ICRISAT's future 
work in Africa wili oe at the new 
Sahelian Center now being deve
loped near Niamey, Niger. Other 
scientists are posted at experiment 
stations of thp ,ntries concerned. 



Introduction
 

For ICRiSAT, 1982 was a signal year-the end of a decade of work in India, 
the beginning of research at the ICRISAT Sahelian Center in West Africa. 

At our 10th Anniversary observance at ICRISAT Center on 11 October, we 
were able to review accomplishments with satisfaction and view the chal
lenges ahead with confidence. Many of the research results and much of the 
germplasm we amassed during our first decade can be transferred with 
assurance io scientists and farmers in SAT countries. 

in Africa, we began operations at the new ICRISAT Sahelian Center in 
Niger. The 500-hectare experiment farm near Niamey will be the focal point 
for our work on millets and groundnuts, and on farming systems associated 
with those crops in the southern Sahelian zone of West Africa. It will also 
serve as the headquarters for our West Africa programs. 

In response to requests of the nine Heads of State of the Southern African 
Development Coordination Conference, we began a regional groundnut 
improvement prngram in Malawi, to benefit southern and eastern Africa, and 
are now planning similar cooperative regional programs in sorghum, pearl 
millet, and dryland farming systems. 

Important advances were made in 1982 in all of our crop improvement 
prograrns. 

ICRISAT-related sorghums were in production in Mexico and Central 
America, and in several African countries, were released to farmers in China 
after 2 years of testing, and neared release in India, which tests cultivars for 
up to 6 years before releasing them to farmers. 

Our first pearl millet released in India, high yielding and resistant to downy 
mildew, went into commercial seed production, and another variety entered 
its final year cf testing. InSenegal, two ICRISAT millet synthetics bred in that 
country advanced to on-farm evaluation after outyielding the improved local 
variety by an average 22% over 3 years. 

A chickpea developed by ICRISAT and our sister institute ICARDA to resist 
ascochyta blight was released in 1982 for winter sowing and general cultiva
tion in drier zones of Syria, and another variety was multiplied for large-scale 
trials in Jordan. 

We developed with the University of Queensland a system of using high
yielding, early-maturing pigeonpeas for improved production in Australia. A 
similar improved production system, accepted in Fiji, is expected to make 
that country self-sufficient in pigeonpea, and indicates the potential use of 
such systems in other developing countries. 



Our groundnut program distributed 4187 populations and breeding lines to 

31 countries and made further advances against diseases, particularly rust 

and late leaf spot. We also made significant progress in breeding for resis

tance to diseases and pests in other crops. 
In India our efforts to transfer technology for double cropping deep black 

soils expanded dramatically. We were encouraged by the results of our first 

year of on-farm experiments with this technology in Taddanpally village near 

ICRISAT Center and initiated similar projects in seven other villages in four 

states of India in cooperation with their departments of agriculture and 

participating farmers. We also trained at ICRISAT Center some 100 Indian 

agricultural specialists who will implement projects being established in 

various locations in those four states. 
These and other research advances in 1982 are reported in more detail on 

the pages that fo~low and in the 1982 ICRISAT Annual Report. 

L.D. Swindale 
Director General 

Planting chickpea between rows of pigeonpea after asorghum harvest ai Begumganj, Madhya Pradesh. 

ICRISAT's on-farm testing of technology spread to eight locations in India in 1982. 
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Meeting the Sahelian Challenge
 

ICRISAT opened a new frontier ini 982 for its 
agricultural research in West Africa--and in 
about the harshest cropping environment 
imaginable. 

The ICRISAT Sahelian Center covers 500 
hectares of hot, sandy soil selected by ICRI-
SAT and provided by the Government of 
Niger for a research center at Sadord, near 
the capital city of Niamey. It is in a drought-
prone area where 70% of the annual rainfall 
occurs within 5 weeks, soil temperatures 
can reach 601C (1401F), and the soil is 92% 
sand. 

The Center will be ICRISAT's main base in 
Africa for research in millets and ground-
nuts, and on farming systems associated 
with those crops in the food-deprived south-
ern Sahelian zone. It will be the Institute's 
only owned facility in Africa. Our scientists 
posted in other countries work at national 
research centers of those countries. 

We started with a staff of five scientists, 
fenced the area, erected temporary build-
ings, and planted several experiments in the 

56 hectares designated initially for crop 
research. The ICRISAT interdisciplinary 
team will be augmented in 1983 by an animal 
nutritionist from the International Livestock 
Center for Africa (ILCA). ICRISAT groundnut 
scientists will join later. Construction of per
manent laboratory and office facilities will 
begin in 1984. 

There are inherent difficulties in establish
ing a new research station, as illustrated in 
these excerpts from the team's 1982 Annual 
Report: 

"Important factors that prevent high yields 
in the Sahel are uneven plant stands due 
largely to sand storms and high tempera
tures when plants emerge, downy mildew, 
and Raghuva and Acigona (two insect 
pests)... 

"The first major shower (32.8 mm, 26 May) 
was followed by 24 days of dry weather. 
Planting was begun 21 June after a 39.9-mm 
shower; rainfall then was adequate, though 

erratic, until 28 July. Only 76.7 mm fell after 
that, so late-season development was unsa-

Millet plants hit by blowing sand in the harsh cropping environment at ICRISAT's Sahelian Center. 



tisfactory. Total rainfall for the season was 
only 395.9 mm, compared with a mean for 
Niamey of 580 mm. Consequently, growth of 
experimental material was poor and few 
useful conclusions could be drawn... 

"Very few test plants in the disease nur
series at SadoreF survived beyond the seed
ling stage, and almost none produced heads. 
Low soil fertility was aggravated by late 
planting, leaching of nutrients, and pests. By 
contrast, growth in the 0.75-ha disease 
garden (sown 6 July) was satisfactory. Itwas 
newly cleared of bush so its fertility was 
higher than that of the main experimental 
field, which had been cropped previously." 

Despite those initial difficulties, we are 
fully confident that our scientists will estab-
iish in 1983 a comprehensive series of 
experiments that will open the way to our 

bringing the benefits of modern agricultural 
research and technology to the deprived 
farmers in that area. 

The ICRISAT team working on millets in 
Niger will complement one working on 
sorghums in Upper Volta, previously our 
lai gest interdisciplinary team in Africa. 
Those two cereals are food staples in the 
Sahelian zone a subsistence requirement 
for milions of tJndernourished people. Other 

o ,0 

ICRISAT Sahelian Center (located at Sadorb, 
near Niamey) will focus its work on the southern 
Sahelian zone inAfrica. 

ICRISAT scientists are working in cereals or 
groundnuts in regional or national programs 
based in Senegal, Mali, Sudan, Nigeria, 
Kenya, and Malawi. 

In both Niger and Upper Volta, ICRISAT 
economists are conductingvillage-levelstu
dies in close cooperation with crop improve
ment and farming systems scientists. A 
social anthropologist also works in Upper 
Volta. 

fhe bare plot at left was transformed into the millet field at right as crop research began at the Sahelian 
Center 

- -'. ,
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Double Cropping Deep Black Soils
 

We expanded in 1982 our on-farm testing of 
technology to grow two crops a year on deep 
black soils now producing only one in many 
parts of India. In addition to the pilot project 
started last year in Taddanpally village, 42 

km from ICRISAT Center, we worked closely 
with agricultural officials and farmers to 

establish similar experiments in seven other 
villages in four states of India. We also 
helped train extension officers to take the 
technology into other areas. 

Results from the first year's experience at 
Taddanpally were encouraging. The nine 

crop combinations that the 14 participating 
farmers chose for cultivation in the rainy and 
postrainy seasons far exceeded production 
of neighboring farms that grew only a 
postrainy-season crop. Their returns aver
aged Rs. 3059 per hectare, compared with 
Rs. 1625 for the traditional farmers. The 
improved systems required an extra invest
ment of Rs. 588 per hectare, but produced 
extra income of Rs. 1434 per hectare-a 
return of 244% on the added expense. 

Problems were encountered, as expected. 
The witchweed Striga and the pod horer 

Cultivating broadbeds and furrows at Taddanpally with the bullock-drawn wheeled tool carrier. 
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Farmers' Income from traditional(red) and improved (green) croppingsystem 

at Teddanpally village, 1981/82. 

Heliothis armigera substantially reduced 
yields of sorghum and pigeonpea, respec-
tively, in the rainy-season crops. Threshing 
and storage were problems, particularly 
because the year was so wet (total rainfall 
871 mm, with 241 mm in September) that 
sorghum heads did not dry in the field. 

Nevertheless, 6 of the 14 farmers decided 
to continue using the double cropping tech-
nology in 1982/83, and 17 farmers in tne 
neighboring village of Sultanpur asked for a 
similar test on their watershed of 35.2 hect-
ares, which ICRISAT and the Government of 
Andhra Pradesh are providing this year. We 
are also working closely with loca! officials 

and farmers on similar experiments at six 
locations in Madhya Pradesh, Maharashtra, 
and Karnataka. 

The eight locations at which ICRISAT's 
on-farm technology was tested in 1982 are 
in widely separated areas with different 
agroclimatic characteristics, but all are in 
assured rainfall zones-a must for the dou
ble cropping technology. 

It is estimated that from 5 to 12 million 
hectares of deep black soils that could be 
cultivated twice a year in India are now being 
left fallow during the rainy season when the 
soil becomes sticky, and crops such as 
sorghum, chickpea, and wheat are grown 

9 
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Pigeonpea harvesting at Taddanpally: ICRISA T's on-farm results showed that two crops a year could be 
grown on land presently growing only one. Chillies (below) were among the nine crop combinations 
farmers grew in Taddanpally. 
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only after the rains, on the residual soil 
moisture. 

ICRISAT's technology, developed and 
refined in close collaboration with Indian 
research institutions, involves: 

" 	 shaping the land into graded brridbeds 
and furrows to facilitate cultivaLlon and 
surface drainage; 

" 	 preparing seedbeds during the dry sea-
son with improved bullock-drawn 
equipment; 

" 	sowing dry just ahead of the monsoon: 

" 	 using moderate amounts of fertilizer and 
recommended high-yielding cultivars; 

" 	 cullivating a second crop on the same 
land after the first crop has been 
harvested. 

The potential for increased food produc
tion on these soils is great if the constraints 
to farmers taking up the new technology are 
removed. The following issues, some of 
which arose at Taddanpally, 3re now being 
discussed with policymakers and must be 
addressed as a prerequisite to any rapid 
transfer of the technology. 

" 	 rBullock power could be a problem for 
small farmers, who may require loans for 
custom hiring or purchase. 

* 	 Special government programs may be 
necessary to construct community drain
age if farmers on a watershed won't or 
can't afford to do it themselves. 

e 	 Markets may be needed for new crops in 

the improved system. 

* 	 Credit schemes and additional bank offi
cc,.; .re needed to enable farmers to pur
chase or hire wheeled tool carriers. 

Farmers should not be required to repay 
rainy-season loans before receiving 
loans for their postrainy-season crops; 
this would avoid critical delays in 
operations. 

* 	 More fertilizer, plant protection, and 
chemical distribution centers are needed 
in these areas of assured rainfall. 

* 	 National research and extension staff 
must be trained in the basic components 
of the technology so they can modify or 
adapt it to local situations. 

Nevertheless, our experience with our 
collaborators-including farmers
suggests that in practice many of these con
straints can be overcome through close 
cooperation between the agencies and indi

viduals concerned. 
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Sorghum Advances
 

ICRISAT sorghums are being multiplied 
around the world. Ten years after the start of 
research in India, we now see high-yielding, 
disease- and pest-resistant cultivars in 
farmers' fields in Africa, Latin America, and 
China, and nearing release in South Asia. 
The year just ended was a particularly good 
one for advancement of this important staple 
cereal in the semi-arid tropics. 

Our efforts in Latin America rp.qulted in 
release of three sorghum varieties by Mexi-
co's national agricultural institute, release of 
two varieties in El Salvador, a 50-hectare 

planting for seed production in Venezuela, 
an ICRISAT variety going into production 
channels in Nicaragua, several ICRISAT 
food-type sorghums being increased in 
large plots inGuatemala, and eight ICRISAT 
varieties being increased on farmers' fields 
in Haiti. 

Ou.r sorghum breeder and agronomist 
posted at CIMMYT in Mexico work closely 
with that sister institute and with the USAID 
Title XII Collaborative Research Support 
Program on Sorghum and Pearl Millet 
(INTSORMIL). Funded by the International 

AMexican farmerenjoys asorghum tortilla inhis field. ICRISAT sorghums have been released inAfrica, 
Latin America, .nd China. 

IF F m 
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ICRISA T's elite sorghum variety SPV 35 performed we'l in advanced testing in India, and moved within a 

step of release to farmers. 

Development Research Centre of Canada 
(IDRC), they concentrate most!y on develop-
ing high-altitude, cold-tole'ant sorghums 
that may have application in othei 3reas 
such as Kenya and Nepal, and on varieties 
that can replace maize or be used in combi-
nation v.;'h it in making tortillas in drier areas 
where sorghum grows better. 

An organization of 10 Latin American 
countries, the Programa Cooperativo Cen-
troamericano para el Mejoramiento de Culti-
vos Alimenticios (PCCMCA), gave ICRISAT 
special recognition in 1982 for the re!ease of 
sorghum germplasm in Central America, 
Mexico, and the Caribbean. 

In northwestern China, four varieties 
derived from our population breeding pro-
gram were released to farmers after 2 years 
of local selection and evaluation. 

In Upper Volta, E 35-1, a high-yielding 

variety ICRISAT introduced from Ethiopia, 
continued 'o gain popularity with farmers. 
This variety is being used in place of local 
cultivars for its yield and excellent grain 
quality, Lit it thrives only under good man
agempnt and proper soil conditions. 

We posted a sorghum and millet c ,ordina
to (or southern and eastern Africa in Kenya 
in 1982. We also have posted sorghum 
breeders in Sudan and Nigeria. 

In India, our elite sorghum variety SPV 351 
performed consistently well in advanced test
ing and moved to within one step of release 
to farmers. ICRISAT variety SPV 386, which 
was released to farmers in Zambia this year, 
was recommended for minikit trials on 

farmers' f.lds throughout India in 1983 and 
our hybrid SPH 221, the top yielder in the 
1982 All India Advanced Hybrid Trials, will 
enter minikit trials in 1984. 
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Pearl Millet Advances
 

The first ICRISAT-developed superior pearl 
millet variety to reach farmers' fields in India, 
WC-C75, went into commercial seed pro-

duction this year. We distributed 340 kg to 

agencies that multiply seed arJ 970 kg to 

agricultural departmeits invarious states of 

India. 
Derived from parents of Atrican origin, this 

nrw variety with good resistance to downy 
mildew has undergone rigorous testing in the 
millet-growing areas of India since 1975. 

On average, WC-C75 yields 900 kg/ha in 

low fertility and 1900 kg/ha in medium fertil-
ity conditions. Although these yields are 

close to those of BJ 104, the most popular 
Indian pearl millet hybrid, WC-C75 gives 

20% more fodder, has better resistance to 

downy mildew, and suffers less ergot and 
smut infection. 

FarmeGs can also produce their own seed 

with it, whereas with a hybrid they must 
obtain new seed each year. 

We also suppliod 750 kg of seed of our 

synthetic variety ICMS 7703 to the All India 
Coordinated Millet Improvement Project, 
where it is in the 5th and final year of prere
lease trials. An additional 400 kg was distrib

uted to state departments of agriculture. 
A medium tall, drought-resistant variety, 

ICMS 7703 has in 5 years of testing given 

yields equal to BJ 104, shown low suscepti
bility to downy mildew (3.3%, compared with 

ICRISAT-developed pearl millet variety WC-C75 went into commercial seed production in India. At left is 

a farmer holding seed bags, at right the variety grown in a field. 
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Below (left) is one of two ICRISAT millet synthetics that 
outyielded the popular local variety Souna Ill in Senegal, and 
moved to prerelease on-farm evaluation. 

QUNq 

11.4% for BJ 104), and given 20% more national trials over the last 3 years than thr. 

fodder. lt also is less prone to ergot infection. standard Senegalese variety Souna Ill, 
Two of our millet synthetics bred in Sene- advanced to the prerelease stage in on-farm 

gal, which have averaged 22% more yield in evaluation in that country. 

Groundnut Advances
 

Our Groundnut Improvement Program, now 
well established in India, extended its effnrts 
into Africa this year. We posted a breeder at 
the Chitedze Research Station, Lilongwe, 
Malawi, in September, io be joined in 1983 by 
a groundnut pathologist. They will develop a 
regional research program aimed at benefit-
ing all the groundnut-growing areas of 
southern and eastern Afiica. 

Despite arriving late in the year, the 
breeder began planting ICRISAT materials in 

November, including 2000 breeding lines, 
breeding populations, germplasm lines, and 
elite parents. The team will conduct trials 
thr~ug*,out southern Africa to produce 
0i'ounnuts with multiple disease resistance, 
high yield, good food quality, earliness, and 
increased size. Their work will be valuable in 
Tanzania, Mozambique, Zambia, and Bots
wana, as well as in Zimbabwe and Malawi 
where much groundnut research has 
already been done. 
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The ICRISAT tean, was posted at the invi
tation of nine Heads of Stcate in the Southern 
African Deielopment Coordinatioi 
Conference. 

Our groundout work in West Africa will be 
the responsibility of another team to be 
posted at the ICRISAT Sahelian Centei in 
Niger. 

The groundnut program at ICRISAT Cen
ter, Patancheru, distributed 4187 popula
tions and breeding lines to 31 countries 
during 1982. 

In India, four ICRISAT selections that per
f.,rmed consistently well in postrainy sea
sons advanced to the last stage of 
evaluation before release to farmes by the 
All India Coordinated Research Project on 
Oilseeds. Four other ICRISAT groundnut 
selections advanced to the Coordinated 
Variety Trial of the national program. 

ICRISAT scientists discuss infected groundnut 
plants at the Rosette Disease Nursery in 
Lilongwe, Malawi. The Malawi regional program 
will focus on southern and eastern Africa. 

Four ICRISA Tgroundnut selections, including /CGS 11, moved to the last stage of prerelease evaluation 
in India. 

ICGS'll 



Chickpea Advances
 

Lnfavorab!e weather conditions hampered 
research in 1982 at all three of the major 
locations where we work on chickpeas, but 
some significant achievements were still 
recorded. 

At ICRISAI' Center, where we research 
the short-duration desi types grown in south-
ern and central India, the total annual rainfall 
of 1200 mm was 50% above normal. It inter-
fered with seedbed preparation and led to 
poor plant emergence; poor stands were 
further reduced by collar rot and fusarium 
wilt, making interpretation of data difficult. 

At Hissar, India, where we have a cooper
ative program with Haryana Agricultural Uni
versity to work cn the long-duration desi and 
kabuli types cornmon to northern India and 
Pakistan, excessive rain during the growing 
season favored ascochyta blight and botry
tis gray mold, which caused losses up to 
50% in Punjab, India, and in Pakistan. 

In Syria, where we work jointly with 
ICARDA on kabuli-type chickpeas for winter 
or spring sowing in tho Mediterranean region 
andforSouthandCentralAmerica, growthof 
the winter -ron was severely depressed by 

Chic',pea crop affected by ascochyta blight at Hissar, northern India. Excessive rains favored the blight 

and iampered chickpea research this year. 

,,
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the cool, dry conditions, and many geno
types previously considered relatively cold 

V tolerant were badly damaged. 
The continuing wet conditions favoredI..development of ascochyta blight in both 

winter-sown and spring-sown chickpea, and 
many farmers qrowing traditional varieties 
plowed their cr ip under and rep!aced it with 
summer crops. These problems underscore 
the need for research to overcome such nat
ural hazards. 

Despite those negative conditions, there 
were important advances in 1982. An ICRI-
SAT/ICARDA chickpea that has resisted 
ascochyta blight, ILC 482, fared better than 
local cultivars knder severe conditions and 
has been released for winter sowing and 
general cultivation inthe dry areas of Syria. 
Another cultivar from that program, ILC 484, 
is being multiplied for large-scale, winter
sown trials in Jordan. 

Our high-yielding, medium-curation desi 
cultivar, ICCC 4,was under consideration for 
general cultivation ;n Gujarat, India, and we 
provided the highest yielding variety, P 326, 
in the Coordinated Variety Trials in the cen-

ICRISAT's high-yielding, medium-duration desi tral zone of India, in which our ICCC 22 also 
chickpea ICCC 4 is being considered for general performed well. 
cultivation in Gujarat, India. Several other Two of our cultivars were accepted for 
ICRISAT cultivars performed well and i,7oved initial evaluation in next year's trials and two 
ahead in tests. others advanced to the next stage of testing. 

Pigeonpea Advances
 

Our 5-year cooperative program with the insensitive to photoperiod (the relative 
University of Queensland, Australia, paid lengths of daylight and darkness that affect 
good dividends this year. A pigeonpea cul- plant growth), flowers in about 65 days, and 
tivar developed from a cross inour breeding has brown seeds weighing approximately 10 
program in India was released to Australian grams per hundred. Plant populations of 
growers, under the name Hunt, after 3 years around 400 000 per hectare are required for 
of testing in Queensland. It is relatively maximum yield. 
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A fertile green pigeonpea field attests the success of ICRISAT's 5-year cooperative prograrr with th. 
University of Queensland in Australia. 

The program developed an improved pro-
duction system that uses early-maturing 
pigeonpea cultivars and offtrs outstanding 
yields. It consistently yielded 4000 to 6000 
kg/ha during tests in Australia and 
exceeded 8000 kg/ha in two instances. The 
system has now been researched and 
accepted in Fiji. Its adoption is expected to 
make that country self-sufficient in 
pigeonpeas. 

The U.1versity of Queenslano staff also 
identified two new sources of genetic male 
sterility (a key element in breeding hybrids 
and producing their seed commercially) and 
developed photoperiod-insensitive ard fast-
ratoonii.# lines. Genetic material frcm the 
program has been sent to many parts of the 
world. 

Although ICRISAT's funding of the pro-
gram formally terminated in November, the 

University of Queensland will continue the 
work under alternative funding. 

The program at ICRISAT Center supplied 
3302 pigeonpea samples to various 
breeders--2075 to scientists at 39 locations 
in India and 1227 to breeders in 28 other 
countries. The material included first- and 
second-generation lines, segregating pro
genies, advanced lines, disease-resistant 
lines, male-sterile stocks, and newly con
verted male-sterile progenies. 

Research in 1981/82 demonstrated that 
as many as three harvests of pigeonpeas 
can be taken from one planting on deep 
black soils such as those normally left fallow 
in many parts of India during the rainy sea
son. The key is using a pigeonpea that re
sists both wilt and sterility mosaic. 

The three-harvest crop starts as a normal 
postrainy-season crop seeded in September 
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or October. The first harvest is inlate Febru-
ary or March, with the ratooned plants left to 
quickly establish a full canopy-without 
expense for land preparation or planting
when the monsoon arrives. The second 
harvest is in December, with the third harvest 
from the same plants inMarch or April. Sub-
stantial firewood also may be removed, and 
about 40 kg/ha of nitrogen is added to the 
soil by falen leaves. 

We continued to obtain good pigeonpea 
hybrids us;, g our recently developed ma!e
sterile lines. One early hybrid, ICPH 8,which 
has been selected for the All India Coordi
nated Tests, yieldea nearly 4000 kg/ha in 
northern India. 

Growing pigeonpeas at arange of oix sites 
inthe Nilgiri and Palni Hills of southern India, 
we obtained seeds at one location in time 
enough to show that we can produce two 

generations in a year of our late-maturing 
breeding material. This can speed up our 
breeding of late-maturing pigeonpeas. 

Hunt, the pigeonpea cultivar released to Austra
lian growers, is high yielding and relatively 
insensitive to photoperiod. 

The second harvest, by pod picking, inICRISA T's three-harvest p.geonpea crop; ratooning the crop 
exploits a full canopy and increases yields. 
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Advances in Genetic Resources
 

converted this year into a photoperiod-A zera-zera sorghum landrace collected in Ethiopia was 


insensitive line at ICRISAT Center.A traineefrom China examines the converted sorghum head.
 

A wild relative of pearl millet, with desirable large 
spikelets, collected in Sudan. 

During 1982 we collected 3172 new 
accessions--l 202 in sorghum, 1048 in pearl 
millet, 239 in pigeonpea, 127 in chickpea, 
300 in groundnut, and 256 in minor millets
from 9 countries and distributed more than 
31 000 samples of germplasm in those crops 
to some 28 countries. 

We successfully converted a 
photoperiod -sensitive zera-zera sorghum 
landrace collected in Gambela, Ethiopia, into 
a photoperiod -insensitive line, enabling us to 
combine in it such desirable traits as 
improved grain quality and quantity, and 
shorter plant height. 

We identified four new cytoplasmic male
sterile lines from pearl millet germplasm col
lected in Botswana and Ghana. 



Chickpea germplasm assembled and grown at ICRISA T Center shows wide variability. 

We collected new wild taxa of groundnut 
as well as relatively little-known germplasm, 
obtaining 37 wild accessions and 7 samples 
of cultivated groundnut on a joint collecting 
expedition in Brazil with EMBRAPA. 

After several bad seasons under extended 
daylength, we successfully multiplied for the 

firsttime Ciceryamashitae, a wild relative of 

chickpea from Afghanistan. We also col
lected new large-seeded, late-maturing 
pigeonpea from Kenya, and produced new 

between pigeonpeainterspecific hybrids 
and its relatives from Australia. 

Overcoming the Yield Reducers
 

We had considerable success in 1982 inour 

work to control the diseases, insects, and 

other pests that reduce the yields of our five 

mandate crops throughout the semi-arid 
tropics. Pathologists, virologists, and ento-

mologists are vital members of the interdisci-
plinary crop improvement teams working to 

develop high-yielding plant lines that will 

embody natural resistance to major dis

eases and pests. 
We attempt to provide to collaborating 

scientists from national programs tested 

breeding materials with resistance to dis
and pests for their further testing,eases 
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selection, or use. We receive from them in 
turn valuable information on pathogens and 
insect pests in their countries. 

The results of some of this work are 
reported below. 

Resistance to Diseases 

In Groundnuts 

Eight of our genotypes that resist rust and 
late leaf spots yielded more than twice as 
much (1000 to 400 kg/ha) as any of three 
released cultivars under severe disease 
pressure in the 1982 rainy season. 

Rust and leaf spots are major causes of 
yield losses in groundnuts in many parts of 
the world. At ICRISAT Center we continued 
to transfer characters from wild species, and 
began using derivatives from such species 
in breeding for resistance to those diseases. 

Field trials at ICRISAT Center in 1981 /82 
confirmed that planting groundnuts denser 

Late leaf spots in groundnut: eight ICRISAT 
genotypes resisting this disease yielded 2112times 
as much as released cultivars under severe 
pressure. 

.
 

Fusarium wilt, a major disease of pigeonpea 
woildwide, is shown here in a farmer's field in 
Kenya. 

and earlier reduces bud necrosis, and asur

vey of farmers' fields showed bud necrosis 
highest in fields with thin stands. 

The establishment of aregional groundnut 
improvement program for southern Africa at 
Malawi in 1982 will enable us to study the 
roo ette virus, which causes a disease spe
cific, to groundnuts in Africa. We will also 
place emphasis on combining resistances 
to rus leaf spot, and rosette virus diseases. 

In Pigeonpeas 

ICRISAT's ICP 8863 pigeonpea resisted fus
arium wilt at all 11 locations where it was 
tested in 1982, and has been recommended 
by the All India Coordinated Pulse Improve
ment Project for their breeding program to 
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develop wilt-resistant varieties. That di.sease 
causes immense losses to the crop in South 
Asia and Africa. We also showed that inter
cropping pigeonpea with sorghum greatly 
reduces wilt. 

We supplied the All India Coordinated 
Pigeonpea Trials with 11 wilt-resistant and 
14 sterility mosaic resistant lines that also 
possess good agronomic characters. Steril
ity mosaic is the chief disease of pigeonpea 
in India. 

We selected for further testing 331 plants 
with multiple resistance to sterility mosaic, 
fusarium wilt, and phytophthora blight and 
identified a new isolate (P3) of phytophthora 
blight fungus that killed all the lines that re
sisted P2,the earlier known isolate. We have 
changed our prioity accordingly. 

In Chickpeas 

In addition to our work on ascochyta blight 
resistance (reported under 'Chickpea 
Advances') we made progress this year 
against fusarium wilt, the major disease of 
chickpea in Chile, Mexico, the USA, and in 
South Asia. We identified 28 new lines resis-
tant to fusarium wilt and showed that resis- 
tance to the wilt is conferred by two 
recessive genes that separately delay wilt-
ing but must be present together fcr com
plete resistance. 

We also standardized methods to screen 
for resistance to botrytis gray mold and iden-
tified 16 lines with resistance. Gray mold 
attacks chickpeas in areas of northeastern 
India and Bangladesh with humid growing 
seasons. 


In Pearl Millet 

Downy mildew is a devastating disease in 
pearl millet: it ruined the hybrid crop in India 
in the early 1970s and remains a constant 
menace to new cultivars. ICRISAT has been 
able over the years to develop and distribute 

ICRISAT's smut-resistant pearl millet contrasts 
with the diseased head at left. Many entries with 
low smut incidence were identified inthis year's 
testing. 

breeding stocks with high levels of resis
tance to that disease; our first variety 
released in Idia, WC-C75, has that resis
tance as does ICMS 7703, a variety within 
one step of release. 

We developed a new seedling inoculation 
technique in 1982 to screen for downy mil
dew resistance in greenhouses or laborato
ries and began to use it in screening all 
breeding material. We also found that plants 
systemically infected with downy mildew 
can recover and produce healthy seeds if 
sprayed with metalaxyl, a systemic fungi
cide. This means the disease can be con
trolled after it has appeared in the field. 
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Eleven of 15 ICRISAT millet entries in the 
West Africa Disease Resistance Elite Varie-
tal Trial were highly resistant to downy mil-
dew, and all 15 had moderate resistance to 
ergot and smut. 

InICRISAT's 28-entry multilocational test-
ing for smut across five locations, we identi-
fled 15 entries with less than 1% smut 
incidence; the other 13 had less than 7%, 
compared with 49% inthe control cultivar in 
those tests. 

Our improved screening techniques for all 
three major diseases of pearl millet-downy 
mildew, ergot, and smut-have enabled us 
to select for resistances to all within one 
generation. 

In Sorghum 

We can now screen effectively for resis-
tance to grain molds, downy mildew, and 
anthracnose in sorghum, and we have 
improved our unders anding of management 

factors relevant to screening for resistance 
to charcoal rot. This enables us to search 
more effectively for varieties with multiple 
resistance and to incorporate several new 
traits in improved varieties and hybrids. 

Sources of resistance to downy mildew, a 
major fungal disease in sorghum as well as 
pearl millet, to Striga , a parasitic weed, and 
to shoot fly ald midge, two important inst_' 
pests, are all now available inagronomicallv 
good varieties. 

ICRISAT's E 35-1 sorghum, for example, 
now growing in Upper Volta, has shown re
sistance in international nursery tests to 
anthracnose, leaf blight, rust, zonate leaf 
spot, sooty stripe, rough leaf spot, and ova! 
leaf spot. 

During 1982, we completed tests enabling 
us to scieen for charcoal rot without artificial 
inoculation. 

We also identified 78 sorghum lines highly 
resistant to grain molds, and selected 33 of 
6698 lines screened for anthracnose resis
tance at Pantnagar. 

Screening for charcoal rot without inoculation: at left ; resistant ICRISAT sorghum E 36-1, at right 
susceptible hybrid CSH 6. 



The pod borer, Heliothis, extensively damages 
chickpeas and pigeonpeas. At right, larvae feeding 
on pods; below, a plant damaged by the insects. 

Resistance to Insect Pesis 
In pulses, where the pod borer Hliothis 
armigeta is a major threat, we confirmed 
sources of resistance to that pest in early-
maturing chickpea lines this year and began 
transferring this quality to better adapted 
mateial. We achieved similar success, but 
to a lesser extent, in pigeonpea where Helio-
this is even more destructive, especially in 
southern India. 

In much of the world, sorghum midge 
(Contarina sorghicola) is-a destructive pest 
of grain sorghum. Seven of ICRISAT's 10 
midge-resistant breeding lines included in 
the International Sorghum Midge Nursery 
and the All India Coordinated Sorghum 
Improvement Project nurieries have shown 
high resistance-for 3 years in India and 2 
years in Argentina. We obtained seed set of 
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up to 90 to 95% with our resistant varieties 
under severe midge infestation in India, 
Argentina, and Upper Volta, where the local 
control had only 5% seed set. 

In Upper Volta, Thailand, and Nigeria, 
ICRISAT sorghums also did well under shoot 
fly attack. 

ICRISAT's work o.n inse -: pests includes 
surveys, monitoring of pest populations in 
on-station crops or farmers' fielas, study of 
biological control methods, including para
site and predator studies, and screening and 
breeding for resistance. Though we do carry 
out some studies relating to chemical control 
and methods of chemical application, insec
ticides receive a low priority inour research 
because farmers in regions where ICHISAT 
crops are grown use little or no insecticide. 

Sorghum midge destroys the grain inmuch of the 
world. ICRISAT's resistant varieties are being Resistance to Striga 
tested in India, Argentina, and Upper Volta. 

We made good progress this year against 
Striga, the parasitic witchweed that dam
ages sorghum and millet. 

Varying types of Striga. The parasitic witchweed heavilydamages sorghum and millet inAfrica as well as 
in India. 
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ICRISAT's Striga-resistant soighums grow on either side of a susceptible line. 

Our Striga-resistant SRN 4841 sorghum 
produced stable, high yields under improved 
management, including fertilizers and plow-
ing. across all three ecological zones in 

Uoper Volta-in farmers' fields in Yako, 
Na.omtenga, and Boromo. And a cross 
between SRN 4841 anu a white-grained
sorghum gave white-grained progenies that 

yielded well and resisted Striga in multiloca-
tion tests in Upper Volta. 

We also have Striga-resistant sorghum 
varieties growing in other African countries 
(Ethiopia, Sudan) and Striga nurseries in 
Mali, Mauritania, Gambia, Ghana, Niger, and 
Cameroon. 

Some of the best Striga-resistant varieties 
in Sudan were discovered to be so quite by 
accident in 1981 when a set of elite varieties 
in a yield trial at Kagugli was inadvertently 
planted in a Striga-infested field. Yields from 

the set sh~owed good tolerance to Striga 
while those in neighboring plots showed high 

susceptibility. We tested them again this 
year and confirmed that three of the varieties 

have much stronger resistance to Striga 
than two other lines previously identified as 
resistant. 

In India, three ICRISAT sorgnum varieties, 

SAR 1,SAR 2, and SAR 16, significantly out
yielded all other varieties and hybrids in 

areas where Striga infestation is severe. We 
also identified for further testing another set 
of eight breeding lines with good fiele. 
resistance. 

A seed-pan technique that we developed 
enables us to screen individual plants for 
Striga resistance when sorghum seedlings 
are 55 days old. We are refining this tech
nique to reduce the days required and to 
make the technique nondestructive. 
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Overcoming Drought
 
and Other Stresses
 

Extremes of environmental stress-from 
drought, high temperatures, or marginal soil 
fertility-are typical of the semi-arid tropics. 
ICRISAT scientists routinely study crop 
behavior under those conditions to identify 
sources of resistance and incorporate them 
in new lines, 

Such study may involve developing tech-
niques to apply controlled and repeatable 
physical stresses to breeding materials, or 
testing materials under actual stress envi-

ronments. It often means finding parent 
stocks in germplasm that can withstand the 
harsh conditions of the SAT and grow well in 
farmers' fields. Breeding for a range of 
growth durations-which involves shorten
ing or adding to the period a crop needs to 
mature to suit varying agroclimatic factors-
is also a component of this research. 

In sorghums this year, we had six drought
resistant breeding lines that yielded 2 to 3 
times more than the recomme.nded control 

Pt otoperiod studies inchickpea form part of ICRISA T's work on combating physical stresses. Lamps at 
far end are used to extend daylight for the plants. 
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Studying how seedlings emerge under high soil temperatures is an important part of research at 
ICRISAT Center. 

cultivar (430 to 610 kg/ha, compared with 
220 kg/ha) during severe drought at Anan-
tapur in southern India. In Upper Volta also, 
four of our varieties significantly outyielded 
local sorghums under severe drought 
pressure. 

At three locations in India, ICRISAT's dry-
season sorghum D71240 averaged 2900 
kg/ha, compared with 1900 kg/ha for Mal-
dandi, the popular local dry-season variety. 
In an advanced yield trial at Bijapur, Karna-
taka, and at ICRISAT Center, 12 of the 36 
ICRISAT entries substantially outyielded the 
local control, M 35-1. 

We also developed a technique to study 
seedling-emergence response to high soil 
temperatures with no drought stress; this 
can be used to screen genotypes being used 
in sorghum and millet improvement 
programs. 

In groundnut, we identified several 
drought-resistant genotypes that yielded 
morethan 1000 kg/ha under drought stress, 
compared with 500 to 800 kg/ha by released 
cultivars during the 1982 rainy season at 
Anantapur in southern India. 

Studying drought stress at various stages 
of growth in groundnut at ICRISAT Center, 
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Trial plots at ICRISA T Center showing differences in drought stress ingroundnut, induced by varying 
irrigation treatments. 

we found that drought stress from pod filling 
to maturity reduced yields most, but that 
stress from emergence to pegging could 
increase yields. 

In studying how chickpeas react to light, 
cold, and moisture as part of determining 
their adaptability and yields, we found that 
low temperatures, less light, and high soil 
moisture cause the formation of pseudoflow-
ers and the abortion of flowers, 

Using a red soil of low water-holding 
capacity, we developed a screening tech-
nique for identifying chickpea cultivars that 
can grow under both drought stress and irri

gation. While the growth duration of a cultivar 
is known to be a major factor in yield under 
drought conditions, we also found differen
ces among cultivars with a similar maturity 
period. These will be studied further. 

Thus, effective solutions to the common 
problems of crop survival under physical 
stresses of different kinds are beginning to 
emerge in ICRISAT's multidisciplinary 
research. And the knowledge acquired is 
readily applicable in both national and inter
national crop improvement programs in the 
SAT. 
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Using Nitrogen from the Air
 

Low nitrogen availability in the soil is a factor 
limiting production in many parts of the SAT, 
and fertilizers are seldom within reach of 
poorer farmers. Using the knowledge that 
legumes and, in a less obvious fashion, 
cereals and grasses are able to fix atmo-
spheric nitrogen in their roots, the microbiol-
ogists in our crop improvement programs try 
to estimate such nitrogen fixation indifferent 
germplasm lines and cultivars. They thus 
identify lines that may have higher levels of 
nitrogen-fixing activity and can be used in 
further selection and breeding. 

In legumes, the nitrogen tixation is 
achieved in root nodules, where nitrogen-
fixinc bacteria live in a symbiotic relationship 
with the plants, providing them with at least 

some of their own nitrogen requirement by 
"fixing" it from the air. In cereals, such activ
ity in the root zone is less visible but probp.bly 
just as associative, often governed by bacte
ria acting as intermediary agents. 

Inoculating plant roots with suitable bacte
ria has been shown to increase nitrogen fixa
tion and, in some instances, yields. Our 
microbiologists study closely the compo
nents of this association and develop 
improved screening techniques that refine 
such studies. We made progress on all these 
fronts in 1982. 

In pearl millet, we established in field trials 
that inoculation of cultivar IP 2787 withAzos
pirillurn lipoferum increased the yield 17%, 
while inoculating hybrid BJ 104 with various 

Inoculating pearl millet with suitable nitrogen-fixing bacteria increased yields (left); the crop at right was 
not inoculated. 
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nitrogen-fixing bacteria increased yields 12 
to 25%. 

We developed a nondestructive tube-
culture assay technique to estimate nitroge-
nase activity of millet plants, enabling us to 
detect differences among genotypes 15 to 
20 days after planting. 

We improved our soil-core assay tech-
nique for estimating nitrogenase activity of 
field-grown millet and sorghum plants. By 
growing plants with their roots enclosed by 
the core-1 5 days after planting for millet 
and 21 to 30 days after planting for 
sorghum-we detected nitrogenase activity 
10 to 23 times that recorded using the nor-
mal core assay. 

In another experiment, we used nitrogen 
gas enriched by IIN2 to show that nitrogen 
fixed in the root zone of 25-day-old sorghum 
seedlings is transferred to tne shoots within 7 
days. 

In groundnuts, we confirmed our earlier 
field-trial observations of positive interaction 
between cultivar Robut 33-1 and Rhizobium 
strain NC 92, and identified two other culti

vars, JL 24 and ICGS 27, which gave higher 
yields when inoculated by that strain. 

We also identified groundnut germplasm 
line NC Ac 2821 as having good potential in 
breeding for nitrogen fixation. In trials at 
ICRISAT Center, that line showed good 
combining ability for traits associated with 
nitrogen fixation. 

We estimated, by using ammonium sul
phate labeled with 'IN in aVertisol, that more 
than 80% of pigeonpea's nitrogen require
ment was derived from biological fixation. 

In chickpeas, we found that rhizobia ap
plied to seed coats do not reach the root 
zone without rain or irrigation, and that alter
native inoculatio,; ,3thods are needed for 
crops grown primani on moisture remaining 
after the rainy season. 

These findings will be used to develop 
more effective ways to exploit the nitrogen 
available in the air, by selecting cultivars and 
germplasm lines for that trait, by identifying 
strains effective as inoculants, and by devel
oping new ino.:ulation techniques. 

Plant roots are exposed to labeled nitrogen gas in efforts to study nitrogen-fixing activity in the root zone. 



Improving Farm Equipment
 

The rolling crust breaker at work with the bullock-drawn wheeled tool carrier: inset snows sun-hardened 
crust of soil broken by the operation. 

An important part of ICRISAT farming sys-
tems work is in designing or modifying equip-

ment that will aid the small farmer. This year 
we developed two models of a rolling crust 
breaker, one to be operated by hand and one 
for use on an animal-drawn wheeled tool 
carrier, 

They can be useful in breaking the sun-
haidened crust of soil that greatly reduces 
emergence of seedlings, acommon protlem 
in the semi-arid tropics. In the tests at ICRI-

SAT Center, only one of 10 pearl millet geno-
types exceeded 4% emergence through a 
crust, compared with 23 to 55% when the 

crust breaker was us .d.With sorghum, 96% 
of the seedlings emerged with the crust 
broken, .ompared with only 36% through a 
crust. 

The crust breaker was used to break 
through the nard covering of seeded rows 
the day before plants were expected to 
emerge. 

Our engineers also designed a furrow 
opener requiring relatively low draft that can 
place seed and fertilizer 10 to 12 cm deep, 
acceptably separated, and that does not 
clog easily in wet soil. 
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Training Activities
 

One of the most important aspects of our 
work at ICRISAT Center each year is the 
training of agricultural scientists and techni-
cal assistants who come from many coun-
tries to learn about our research and to 
sharpen their own skills. Many of those who 
have completed training since 1974 are now 
serving as farm managers, leaders of 
research teams, field technicians, and 
extension agents. 

A total of 126 persons from 35 countries 
completed our training programs in 1982. 

There were 11 who completed postdoctoral 
work, and of the 32 students from 11 coun
tries engaged in thesis research, 16 com
pleted work for their Ph.D. and M.Sc. degrees 
under the guidance of our scientists. 

An in-service fellow program was initiated 
to provide opportunities for employed 
research scientists with experience in the 
semi-arid countries to obtain intensive train
ing in their specialties. Seven fellows from 
four countries participated in the first year of 
that program. 

ICRISA T breeder (left) helps trainee from Jordan identify chickpea wilt. 
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In- service trainees from Sudan score sorghum heads for grain mold. 

Trainee from Malawi studies growth pattern in 
chickpea/pigeonpea intercropping experimnent 
at ICRISAT Center. 

The annual 6-month in-service training 
program for scientists and technical assis
tants accommodated 91 persons from 29 
countries: 90 ICRISAT scientists helped train 
them. 

In addition to the long-term training offered 
in those programs, we conducted short-term 
training at ICRISAT Center for agricultural 
officers, policymakers, and bank officers to 
help them transfer and apply the technology 
we have developed for double cropping the 
deep black soils of India. 

Our training in other countries included 15 
scientists who worked with our sorghum 
breeder and agronomist posted in Mexico, 
and Malian students who worked on their 
theses with our agronomist and cereals 
breeder in Mali for later employment by their 
government as agricultural research 
scientists. 
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Az3cess Roads
 
and "Balanced" Nutrition
 

Going to market: economic studies show that improving access to markets increases farm production. 

Adding roads and markets, particularly 
reducing distance to the market, will 
increase farm production. Our economists 
base this finding on 20 years' official statis-
tics from 94 districts in four states of India, 
supplemented by a survey of 600 farmers. 

As market access improves, owners of 
large farms would benefit most initially, but 
medium-sized and small farmers would 
benefit more later and contribute more to 
p,-oduction after they adjusted to the 
improved market conditions. 

Providing market access at a rapid rather 
than a slow rv.e would thus combine higher 
production with more equitable distribution 

of benefits. 
In another study analyzing economic con

ditions in Indian villages, we found a logical 
reason for adult males eating more than their 
share of scarce family food. Wages in Indian 
villages, our economists found, go up more 
with the weight and height of males than with 
their education. Thus, to support one's fam
ily, it is important to remain healthy and keep 
one's weight up. 

The ICRISAT study concluded that food 
programs aimed at vulnerable persons, such 
as infants and pregnant women, may suc
ceed only when they provide enough food for 
the wage earner as well. 
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(until Oct 1982) 
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Edmonton, Alberta 
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Agricultural Research (ICAR) and 
Secretary to the Government of India 
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and Education 

Krishi Bhavan, Dr. Rajendra Prasad Road 
New Delhi 110 001 
India 

Dr. L. D. Swindale, Ex-Officio Member 
Director General, ICRISAT 
ICRISAT Patancheru P.O. 
Andhra Pradesh 502 324 
India 

Dr. E.Roberto de Andrade Alves 
President, Empresa Brasileira de Pesquisa 

Agropecuaria (EMBRAPA) 
SRTS-Edificio Super Center Venancio 2,000 
90 andar - Caiza Postal 11-1316 
70.333 - Brasilia, D.F. 
Brazil 

Dr. A. Hagberg 
The Swedish Seed Association 
S-26800 Svaldv 
Sweden 

Dr. F.E. Hutchinson* 
(until Oct 1982) 

Vice-President for Research 
and Public Service 

University of Maine 
21 Coburn Hall 
Orono, Maine 0.469 
USA 

Dr. N. L. Innes 
(from Mar 1982) 

Deputy Director and Head 
of Plant Breeding 

National Vegetable Research Station, 
(NVRS) 

Wellesbourne, Warwickshire CV35 9EF 
United Kingdom 

Dr. J.Kabore 
Director of Agricultural Services 
Government of Upper Volta 
B. P.7028 
Ouagadougou
 
Upper Volta 

Dr. I.Kobori 
Department of Geography, Faculty of Science 
University of Tokyo 
Hongo-7-3-1, Bunkyo-ku 
Tokyo 
Japan 

Dr. F, V. MacHardy 
,from Oct 1982) 

7EJI 8 Saskatchewan Drive 
Edmonton, Alberta 

Canada T6G 2L3 

'Presently Exec. Director, BIFAD 
U.S. Agency for International Development
 
Washington, DC 20523, USA
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Dr. J. H.Monyo 
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of the United Nations (FAO) 
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Room C 512 
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Italy 

Dr. P, Muller 
Deutsche Gesellschaft fur Technische 

Zusammenarbeit (GTZ) 
Abteilung 15 
Postfach 5180 
D-6236 Eschborn 1 
Federal Republic of Germany 

Mr. S. P. Mukerji 
Secretary to the Government of India 
Ministry of Agriculture 
Krishi Bhavan 
New Delhi 
India 

Mr. S.R.Ramamurthy 
Chief Secretary to t.'e Government 

of Andhra Pradesh 
Hyderabad 500 0C 
India 

Dr. G. J. Vallaeys 
Deputy Director General 
Institut de Recherches Agronomiques 

Tropicales et des Cultures Vivrieres, 
(IRAT) 
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ICRISAT Senior Staff
as of Dec "1982 

Administration 
L. D. Swindale, Director General 
J. S. Kanwar, Director of Research (on sabbatic 

leave from Apr 1982) 
R.W. Gibbons, Director of Research 
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