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ATIONAL CROPS SEARCH INSTITUTE 

The team recommends the establis ent of an International 

Crops Research Institute for the Semi-Arid Tropics (ICRJSAT - name tenta- 

tive) hopefully to be located in India, which s serve as (a) a world 

center for the improvement of sor m, millet, pigeon peas, and chick- 

peas; and (b) a center to promote the development and demonstration of im- 

proved cropping patterns and systems of farm which optimize the use of 

human and natural resources in the low raitiall, unirrigated, semi-arid 

tropics * 

Other pulse crops, while of recognized importance in farming 

systems and as components of the diet of people in these regfonsrwill not be 

given major attention initially in tbe work of the Institute but may be included 

in adaptive tests and as parts of tbe rotation systems employed, drawing upon 

the varieties and information on cultural practices developed elsewhere. If 

major attention is to be given by tbe Institute to additional crops such as 

groundnuts, additional resources above those proposed herein would be re- 

quired. 

The l?nstitute should he developed on tbe general pattern and 

principles of the International Rice Research Institute (est lished in 1960) 
/ 
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with suitable modifications, including no4 only the provision of balnncc4 

multidisciplinary teams of scientists and srupporting staff in the princip;ll 

center, but being closely linked with strengthened regional and nntion:Il 

research and action programs for these same crops and farming syskms 

of similar ecological and cropping areas in other parts of the world, prin- 

cipally Africa, South Asia, and Latin America. Training, exchange of 

materials and information, improvement of communication among scientists 

with common interests and responsibilities, and mutual discussion and 

joint planning should be strongly emphasized. 

The Institute (ICRISAT) should be governed by an International 

Board selected from among outstanding agricultural and scientific leaders 

of the host country, other countries of the ecological zones which the lnsti- 

tute is to serve, and from agencies providing major financial support. Its 

senior scientific staff should be drawn from among the best scientific talent 

available on an international basis. 

After considering eleven areas in Africa and India as p&ential 

sites for the Institute and comparing them in terms of a common set of 

criteria, the team concluded that India would be the most appropriate country 

within which to establish the Institute headquarters if India could provide the 

necessary conditions for it to function effectively. The Team was assured 

by appropriate officials of the Government of India that suitable conditions 
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will be provided to enable the Institute to function in a fully effective manner 

as an international ‘body serving the whole world community, including pro- 

vision for expeditious movement of {a) staff members into, out of, and with- 

in the host coun&y as may be needed in conducting the Institute’s program; 

(b> visiting scientists, administrators, and trainees from other countries 

w&o may need to visit or participate in the programs of the Institute (the 

above has been assured irrespective of the nationalities of the persons con- 

cerned); (c) seeds and genetic materials into and out of the country as may 

be needed in cooperative programs in any, part of the world consistent with 

reasonable quarantine control to avoid introduction or export of serious 

pests and diseases (a quarantine unit associated directly with the Institute 

zo permit prompt and expeditious handling of imports and exports of seeds 

and avoidance of unnecessary delays is contemplated); and (d) expeditious 

release and dissemination of research results and other information useful 

to cooperating programs. 

In addition to its research programs, the Institute would be a 

center For training of relevant research and production staff, both through 

in-w rviw training programs, collzboration of Institute staff with scientists 

of the cooperating n:Mons, formal organized specialized courses, and in pro- 

viding f’aeilities for post graduate study and researek in cooperation with uni- 

c’c rsities. It would also strive to improve .csmmunications among the scientists 
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of the countries and regions concerned :znd bring them together in work- 

shops designed to aaseea progressively the state of knowledge in this field 

of work and to improve planning for accelerated progress in the field. 

The team has been assured that India will provide adquate 

quantities of land for the Institute, of appropriate quality and suitably lo- 

cated, and without cost to the Institute. While final site selection must 
‘\ 

await assurance of authorization and financial support for the Institute, the 

committee has inspected several sites, which could be made available and 

which appear to be worthy of consideration, in the vicinities of Poona, 

Hyderabad, Indore and Bangalore. Other sites in Africa could serve the 

needs reasonably well if, for any reason, a site in India could not be ob- 

tained under satisfactory conditions. Ebr reasons discussed further else- 

where, it appears that sites near Boona or Hyderabad may more nearly 

meet the desired criteria. All these potential sites, as well as possibilities 

outside India, should be kept in view until more detailed studies can be made 

and all the necessary legal arrangements and other conditions necessary to 

the effective functioning of the Institute WUI be negotiated formally. 

The team is suggesting a senior professional staff of approxi- 

mately thirty-six persons at the central Institute headquarters (including the 

principal administrative officers) with appropriate support of junior scientific 

staff, technicians, clerical and administrative personnel, and service help. 



Detaifs of the resources and staff required for strengthening associated 

regional and national p-mgrams will have to be worked out progressively 

as the Institute?s program gets underway and have not been specified quanti- 

~tativeiy in the present study, 

Estimated capital costs for bringing the core program of the 

Znstitute up to full operation are approximately ten to twelve mil8ion dollars. 

Recurring core costs, wben the institution is fully staffed, are estimated 

at approximately $2,500,000 to $3, 000,000 annually on the basis of present 

unit cost 6 * If expansion of the program to include groundnuts were desired, 

substantial additional resources would be required. In order to get the 

IInstitute program underway, it is suggested that the overall proposal be 

endorsed, an interim policy board be created, and that an initial fund of 

$500,000 be made available beginning January I, 19’72 for initiating the 

idevelopment of the project. 

The team is lof the opinion that it shouM be possible to move 

lcx-peditious’ny and to have the Institc?te ready to begin operatdons and develop- 

ment within a few months if the necessary autborfzing and basic financing 

decisions can be taken promptlygr It is suggested, however, that the various 

aid agencies might proceed immediately to investigate ways in which they 

could strengthen and improve the work on these crops at eelected stations 

outsidc the main center, so that as the center fs becoming operationaP, the 
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chain of out-reach effort can be develope 4 simultaneously :ud link(:tf with 

the Institute. An p%&mry committee of knternatnt;ionnl suiontists is ~I*O~OSCV~ 

who could review the work which should be carried out nt the: cc:nt.c~r, :tnd ~h(s 

work being done in the out-reach stations, so that the Institute dcv~lops ;I 

system of coordinated research effort. Such an advisory committee might 

be a permanent feature of the research efforts in semi-arid tropical agri- 

culture. 

2. Terms of Reference for the Team 

The suggestion had been put forward from time to time by various 

agencies or persons concerned with international agricultural development 

that an international upland crops research institute be established which 

would serve as (a) a world research center for improvement of sorghum, 

millets, pigeon peas, and chick-peas,and (b) a center to develop and demon- 

strate improved cropping patterns and systems of farming which optimize 

the use of human and natural resources in low rainfall, unirrigated, upland 

tropics. 

A meeting of heads of assistance agencies (Bellagio IV) held in 

New York, December 3-4, 1970, prior to the formation of the Consultative 

Group on International Agricultural Research, considered a discussion paper 

on the subject prepared by Dr. Clarence Gray and indicated its desire to have 

a detailed proposal prepared for its later consideration. 
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The Technical Advisory Committee to this Consultative Grsup, 

at its meeting 3n mrne, June 29-July 2, 1971, discussed this suggestion 

further. The @ommittee deferred a definitive recommendation on the sub- 

ject but requested that a feasibility study be undertaken by a small team 

consisting of Dr. R. W. Cummings of The Ford 3?oundation, Dr. Hugh 

Doggett of the Overseas Development Administration of the U.K. and the 

Canadian International Development Research Center, and Mr. L. gauger, 

Director, Centre de Recberche Agronomique du Bambey, Senegal, who is a 

staff member of IRAT (Institut de Recherches Agronomiques Tropicales et 

des Cultures Yivieres) and also a member of the Technical Advisory Com- 

mittee. Mr. John Comeau of the International Devellopment Research Center. 

(Canada) accompanied the team on its field studies and was most helpful in 

the studies and in facilitating inter-language communication. 

In undertaking this feasibility study, the team was expected to 

examine the research needs and requirements of these crops and of the agri- 

cultural systems of which they are a part in the various ecological situations 

throughout the world in which they are of actual or potential high significance. 

The arcas in Africa and Asia where these crops are now extensively grown 

and where they form the basic staple food of the population was to receive 

pnrticdnr attention. 

in ,oxamining these various situations, the team was allso expected 

Co KI:&C? suggcstioqs as to whether there should be a sin& principal international 
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research institute to deal wdth these pr&?!ems or whc?ther the rc should Ix> 

more than one center. Further, it was recognized that *muoh of’ thy :sl:tptiv~~ 

research for applications to the various ecological situations will hxvex to 

involve national and regional research organizations. Therefore, the CW~- 

mittee was requested to provide suggestions to the Technical Advisory Com- 

mittee as to the relative degree of emphasis which should be placed on the 

establishment of an International Research Institute with a staff and facilities 

competent to approach the basic problems with these crops and their farming 

systems in depth, as against the approach of strengthening of existing national 

and regional programs. 

The report would be expected to reflect the team’s judgment and 

recommendations to the Technical Advisory Committee as to the pattern, 

-location, and conditions which would make most probable the attainment of 

the objective visualized for an effective international program in this field. 

These po$nts were further elaborated in a letter from Mr. Peter Oram, 

Secretary to thi! TecJmical Advisory Committee, dated August 26, 1971 (copy 

attached). 
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FOOD AND AGRiCULTWR ORdANIZATiON 
OF THE UNiTED NATkONS 

Telephone: 5797 

Dear D-r, t3JEmings, * 

Thank ym for your letter of July 28 concerning progress on your study 
related to UIO sugg3sted upland crops institute. I am vexy glad that you 
rmm~d to gc t, a good insight into the programme of IRAT in West Africa sinoe 
li do feel thr-t i&is was a weakness Pn t&e original s%~dy produced for the Bellagio 
group on this sub&c& 

I Ynote your comments conoerning the terms of rsference and enclose a oopy 
of the proceedings of the TM meeting in the hope that this wiPl guide you in 
your works. In fact, id; was not stated at the meeting that the Secretariat would 
prepare spcci2Yi.c bVA '"~~-L-xs of reference for your taapll (I have checked this very 
ear~filly against thi3 verbatim record) so your request took me rather by surprise 
and unfortix~atcly CESE at a time when the two key members of our Plants Division 
8 txff'f were out of Rome * 1-t does, however9 seem extremely imporfant that your 
s%~43y d;cuid takz into account t 

the question raised at the TAC as to whether and where a breakthrough 
in developing high yielding varieties has taken place in certain 
key r;::infed mops, particularly sorghum and millets; and - depending 
Ori tiiiS - whe t;hcr the approach required by any international cantre 
would have to bo largely a breeding one or would have to be oriontod 
more towards dcvelopilah: improved agmmomy, appropriate rotations, 
and other measures (ineludin g the removal of socio-economic obstacles) 
to speed the adoption of hi&h yielding varieties already developed, 
i,e, a largely 8y~tene approachg 

21 what crops shoulci be included in the progzv3m-m of any such institute 
and in pxticuim whether it should attempt to cater for certain 
of the :‘ood lcl&~r~~es as well as ooreralsg if so on which should its 
main effort be focuoedg 

31 rrhothc:r one ri,a.in centrs woxaid bo adequate to cover the rainfed orops 
in ttic aub-humid to semri-arid zcmc~~ of both Africa and Asia and if 
so wi:nt would be the o~timrn location. Alternatively are two Pr:zin 
cun?m;:-; needed, one: for Souih Asia and one far Africa South of the 
Sai1ara 9 and where should these beg 
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4) if main centres (one or two)‘are to be newly crt x&cd or built up from c:ti.sti;lg 
stations with additional international ~~~.pport what other action is ne~tfcr; to 
create an adequate research network at the national or subrcg2onal !ravu; ?<I 
support the work of these main centref:. Alternatively, could the pr0blc~m !x& 
covered adequately by building up an interlocking rlcsearch n&work b:,sc:c! 011 
strengthening existing national stations without creating any new m2j0r CCL!;! ~-C’S, 
whether the latter are new or deve1ope.d by greatly expanding an c~xisting s!:~tien; 

5) what should be done to strengthen research on rainfcd crops :md/or mu?!.~pir~ 
cropping in the ‘monsoon areas of Asia (mainly LSouth East. Asia), %(a ot:iy 
ecological zone where the term “upland crops” is generally merrrlinpft.IJ. W’lv’o!i Id 
you support strengthening the work of IRRI on upland crops in this ~:ov’ ,~i!.ij 
appropriate “outreach” programmes, or would you propose some alit: rr::rtivl~ 
solution. 

This still leaves open the whole question of what to do in the Near East and North Africa; 
but clearly this must lie outside your terms of reference, if only for reasons of logistics ! 

In making this review I know that you will take into account all existing research but I 
am not sure whether you will have been briefed on the recent proposal of Dr. Starnes, EAAFRO, 
for a major East African cereal and legume institute to be located in Nairobi; or on another pro- 
posal received from Ethiopia for a centre working on pulses to be based there. These two pro- 
posals to some extent conflict with each other and may also conflict with any ideas that you may 
have; in any case I would have strong reservations about locating a major centre at EAAFRO, 
both because of its somewhat atypical ecological conditions and because of its recent managerixt 
difficulties. You will note that our Plants Division argue rather strongly on the merits of Ethiopi:l 
as a centre for sorghum and millets. 

I hope these ideas will be of some guidance to your mission, and I would like to reiterate 
my previous request that if at all possible you and your team should. travel through Rome on you t 
way from Nairobi to Bombay in September. This would give us a chance to have a round-tabI<> 
discussion in FAO on your findings so far and to exchange ideas on the terms of reference which 
you have worked out. 

I have sent copies of this letter and the TAC report to Messrs. Doggett and Sauger at 
the addresses indicated iq your letter. 

With kind regards, 

Yours sincerely, 

P. A. Oram 
Secretary - TAC 
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Within this context, if the establishment of an titernational 

Upland Crops Institute were indicated, the team outlined the principles and 

objectives set forth below as those to be kept in mind in developing specific 

proposals. The International Rice Research Institute established in 1960 

provided a mode1 of the type of institution and mode of operation which has 

proven successful. The expedience of CIMIHYT, Hl[TA, and CIAT, established 

more recently, were also helpful. It was assumed that, the proposal would 

provide that: 

I. The Institute should be a truly international institute, with 

an international board of governance, drawing its senior scientific staff from 

among the best scientific talent available irrespective of nationality. 

2. Employment policies and conditions for the senior scienti- 

fic staff would be on an international basis without discrimination as to nation- 

ality or origin or any consideration other than scientific and professional 

merit and performance. 

3. The Institute would be set up and would function in such 

a manner as to strengthen and support national programs with the crops and 

topics concerned, both in the host country and in other nations, rather than 

compete with or replace national programs. It would expect to develop close 

Iinkagus with national and regional programs in all parts of the world having 

:i simiixr r,ange of ecological conditions and in which these crops appear to 
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have high potential value. 

4. The staff would be provided with the type of facilities 

and program support that would assure that they are able to m&(1 thfx maxi- 

mum rate of progress, limited only by the parameters of the scientific prin- 

cfples concerned, and the imagination and ability of the staff. 

5. Conditions would be established which would assure expedi- 

tious movement of (a) staff members into, out of, and within the host country 

as may be needed in conducting the Institute’s program; (b) visiting scientists, 

administrators, and trainees from other countries who may need to visit or 

participate in the programs of the Institute; (c) seeds and genetic materials 

into and out of the country as may be needed in cooperative programs in any 

part of the world consistent with reasonable quarantine control to avoid intro- 

duction or export of serious pests or diseases; and (d) expeditious release 

and dissemination of research results and other information useful to cooper- 

ating programs. 

6. In addition to its research program, the Institute would 

be a center for training of relevant research and production staff and thus 

should establish close relationships with educational institutions, preferably 

those which can provide a high quality of postgraduate degree work in the 

relevant fields. 

7. The choice of the location of the Institute would include 
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at least the following considerations: 

a. 

b. 

Protimity to a good agricultural university. 

Within an agricultural area in which the above 
crops are of major importance. 

c. At a latitude and in a climate which permits 
year-round cropping of the relevant crops9 
especially the sorghums and millets. 

d. Adequate land of good quality for experimental 
work (at least 300 hectares of experimental land, 
in addition to that required for buildings, staff 
housing, and service facilities). 

e. Availability of irrigation to at least a part of 
tbe land, so as to assure against hazards of 
losing valuable genetic materials in periods 
of extreme moisture stress. 

f. Accessibility to an international airport. 

Proximity to a population center which provided 
reasonable amenities to staff members and their 
families (shopping, primary and secondary edu- 
cation, entertainment, medical services). 

h. A desire on the part of the host country to have 
the Institute located therein and willingness to 
provide reasonable tax and import concessions 
to the Institute and to non-national staff members 
and their families as may be appropriate to such 
an international body. 

i. Probable availability of sufficient numbers of 
trained people to provide the required supporting 
scientific, technical, administrative, and clerical 
staff. 

Within this context, the team made a study of the reIevant areas 
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in West Africa (especially Senegal), East Africa, and India. 1” light of 

technical considerations indicating that India should be explored in grrcatcr 

depth as a potential host country, it enlisted the judgment and atlvicc~ of 

the appropriate senior officials of India es to whether or not thr?y wou1.d lilicx 

to see such an institute established and, if so, whether they wished to have 

a location in India seriously considered as the site for such an institute. It 

also inquired as to whether or not or the extent to which the necessary con- 

ditions could probably be provided by India. The judgment on these matters 

being affirmative, the team visited areas in India which appeared worthy of 

consideration as possible sites for locating the Institute, in addition to the 

five areas in Africa previously studied, and inspected actual land areas which 

could be made available for the purpose. 

3. Segment of Agriculture to be Served by the Institute 

This Institute will direct its major attention and focus on the 

rainfed crops of th& semi-arid tropical zones of the world. This ecological 

zone extends to all the tropical countries which are subject to a rainfall pat- 

tern with a limited duration of two to seven months per year (zones V3 and 

V4 of Troll’s classffication as shown in Gray’s report). 

Throughout this ecological zone the possibilities for irriga- 

tion are generally limited to a small portion of the entire area and affect but 

a small segment of the population while the total population density is fre- 

quently high and never negligible. Rainfed crops are therefore the essential 
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crop resources of the zone and constitute the base for agricultuql develop- 

ment. 

The ecological differences of importance to these crops which 

can be readily observed in this zone bear mainly on the amount and duration 

off the rainfall, and on the temperatures during the winter season, particularly 

the minimum temperatures. These differences in temperature sometimes 

vary considerably due to the differences in altitudes, and/or latitudes. 

These differences combined with those of the soils - of which 

there are three main types: the black soils, the red soils, and the sandy 

soils - bring about, as far as the crops are concerned, certain differences 

as to their distribution, whereas the whole of the area is remarkedly homoge- 

nous. It is the nature of these differences which allow or prevent, as the case 

may be, a second crop in the. post-monsoon period. 

The importance of sorghum is clearly general throughout the 

entire zone. This is usually accompanied by a millet crop which may vary 

according to the amount of rainfall. The main types of millet are the pearl 

millet (Pennisetum typhoides - found throughout the zone visited by the group), 

and the finger-millet (Eleusine coricanag in East Africa and India. Other 

millets arc also grown but they are of either a strictly national interest, as 

in the cast of tcff in Ethiopia, or of lesser importance. 

In the case of food legumes found in association with these 
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cereals, it should be noted that food habits dictated by tradition mus! ~:WC 

been of greater importance than for cereals. The most important food 

legume in West Africa Is cowpea (Vigna sinensis), although pigeon pc;~ 

(Cajanus cajan) is widely grown in lesser quantities. In lndia thrh. food !ttgurnc:s 

are very diversified and include chick-pea (Cicer arietinum), pigeon pea (~a- 

janus cajan); horse gram, field beans, black gram (Phaseolus mongo), green 

gram (Phaseolus aureus), soya beans, lentils, lathyrus, etc. Cowpea is 

mostly grown in India for its green vegetation as a vegetable or a forage crop. 

East Africa is apparentlytraxsitional between these two, but 

it should be noted that the greatest area in food legumes is taken up by pigeon 

pea, cowpeas, and Phaseolus beans. In eastern Africa, the largest area in 

chick-peas is found in Ethiopia, principally at relatively high altitudes. 

It appears that the Institute, for reasons of efficiency and 

means at its disposal, should concentrate, at least initially, on the two most 

important cereals - sorghum and pearl millet, and on the two most widespread 

legumes - pigeon pea and chick-pea. 

The cowpea is probably the most important food legume 

grown in West Africa, both in the humid and semi-arid areas. The team 

noted that IITA will be giving major attention to the improvement of this 

crop. The semi-arid areas of Africa can look to IITA as a major source 
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of improved varieties and of information leading to higher levels of pro- 

dU&iO& It wi11 ~~vi~~s~y be imhded in farming systems studies and 

some of the stations in the semi-arid areas of West Africa may also be able 

2x1~ offer assistance to IITA in the preservation and evaluation of portions of 

the germ p82sm bank for tMs crop. Since it is of very minor importance 

ia &~%a, it would not for the present be expected to be included to any great 

extent, except in an observational way, in the core work of this Institute, 

especiafly if India becomes the host cou&y. 

Groundn-tits are cultivated throughout tbi.e zone but mainly as 

:EW industrial crop rather than as a staple food. A&bough recognizing tbe 

importance of strengthening research on this crop9 the team has not at this 

s:ge included it in the list of crops for which the new Institute will be respon- 

sible e It could be included if the necessary resources are provided. 

,Soya has also been acknowiedged to be a potential crop for 

.this zone and should be included along with cotton and groundnuts in the 

program of research on farming systems. The team suggests that the basic 

research work on this crop should be the responsibility of another institute, 

located in :I zanc~ with somewhat higher rainfall. 

The countries concerned witbin the climatic zone studied by 

Q-x group are: Senegal, Mali, Guinea (North), Upper Volta, Niger, Ivory 

co:wt (North), hbgo (North), Dahomey LNorth), Cameroon (North), and Chad 
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in Francophone Africa; Liberia (North), Ghana (North), Nigerin (North), 

the Sudan, Ethiopia, Kenya, Uganda, Somalia, Tanzania in Anglophorw 

Africa, and West Pakistan and India in South Asia. 

Other countries in Southern Africa and Central and South 

America and an important area of Australia would also fall within this 

ecological zone. These crops have a potential place in the agriculture of 

parts of Indonesia, Thailand, and the Philippines. The work of the Institute 

could also have an impact on rainfed agriculture in parts of the semi-arid 

areas north of the Sahara,as well as in parts of the Middle East. 

Sorghums, in particular, are rapidly finding a larger place 

in the agricultural production patterns in the United States, Latin America, 

Australia, and other parts of the world. In the newer areas, it is grown 

largely as an animal or poultry feed grain, rather than for direct human 

consumption. This Institute can play a very significant role in providing 

the base for the varieties and production methods essential for its success 

in such regions. 

4. Basic Objectives of the Institute 

The Institute’s primary goals will be: 

1) to assist the various nations within the zones described 
above to increase their agricultural production and the 
real income of their farmers; 

2) to provide the basis whereby the increasing populations 
may not only be able to provide the-minimum food require- 
ments for su+.wival but at the same time improve the 
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nutritional quality and balance in their diets, and thus be 
able to be more productive members of society. 

Throughout the ecological zones in Africa and South Asia 

relevant to the central thrust of the Institute, sorghum and .pearl millet 

form major components of the farmfng systems involved and constitute a 

major staple food in the diet of the people. III the strictly cereal grain diets 

or those composed of cereal grams and root crops, the average protein level 

and the quantities of certain essential amino acids in the protein are insuf- 

ficient for adequate nutritional quality and balance. Thus, a greater incen- 

tive for increased grain legume production, based on greater dependability 

in production and higher yields, must take a high priority. 

While the uitimate objectives must aim at greater productivity 

of the total farming systems, the present yields and levels of productivity of 

these basic food crops are so low and their production is attended by SO many 

hazards, that early attention must be focused upon the improvement of these 

respective major basic food crops. As advances are made with the major 

components of the farming systems, the total systems can be improved more 

effectively. 

The major thrust initially will be centered upon improvement 

in the yield and quality potentials of the varieties of sorghum, millet, chick- 

pea, and pigeon pea and in overcoming the obstacles, constraints and limita- 

tions, technological, economic, and sociological, which prevent the dependable 
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attainment of higher yield levels of these crops and of a satisfactory margin 

of return above costs to the farmers in their production. 

This will require multidisciplinary teams of specialists who 

will seek to: 

1) 

2) 

‘3) 

4) 

agemblk the total range of world diversity of the crops 
under consideration, evaluate their characteristics, and 
develop gene pool combinations from which plant breeders 
in regional and national programs throughout the portions 
of the world to be served can select and develop varieties 
which will perform well and dependably in their areas, 

help to develop the basic information necessary for solv- 
ing the technological and economic problems which impose 
constraints and limitations on the levels of production and 
economical production of these crops, 

promote the development and demonstration of improved 
cropping patterns and systems of farming adapted to the 
various parts of the zone, and which optimize the use of 
natural and human resources for a permanently and in- 
creasingly prosperous agriculture and society, 

assist with the rapid strengthening of national research 
and &ction institutions through staff training programs and 
scientific counsel. In some cases, the Institute may be 
instrumental in supplying the leadership for national pro- 
grams during the developmental stages. 

The Institute would itself expect to do only a small part of the 

total work required for attaining its objectives. It would assemble the sci- 

entific talent and. resources necessary for an intensive in-depth attack and 
. 

concentration on the relevant problems. This implies a limitation in the 

scope of work so that the resources and talents available can be concentrated 



I ‘ 

sufficiently to make a real difference which would be difficult to achieve 

through other established institutions. It would bring together scientists 

from  national and regional programs  in workshops and planning sessions 

designed to focus attention on the higher priority problems  and stimulate 

simultaneous and coordinated attack on these problems  throughout the regions 

concerned, with a high degree of complementarity. 

The Institute would develop, maintain, and make available 

services and research materials not generally available in individual coun- 

tries, and which generally would be beyond country capabilities. In this 

regard the Institute would assemble a staff of resident scientists and con- 

sultants with unique and exceptional competencies to assist in the solution 

of regional problems. The Institute would stimulate and develop regional 

cooperation and provide facilities and services, including training, 

national programs  could secure the best in the way of information, 

and services. In short, the Institute would provide needed support 

wise readily avai l&& to national programs. 

from  which 

materials 

not other- 

r 3. Justification for an International Crops I&sear& Institute for the Semi- 
A rid Tropics 

a) The need for i~~o~~t~o~~~ research effort on major crops 
and farm ing systems of the rainfed, dryland farm ing regions 
of the tropics 

The tropical dryland farm ing areg occupy tracts of land 

between the more humid forest zones near the equator’ and the deserts of 
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the subtropics. Rainfall is often precarious and low, with long, hot, dry 

periods between rains or rainy seasons. The main ccrcal crops in thc:s(l 

zones are sorghum and millets. Several legumes arc grown, it~clu~ling 

pigeon pea, cowpea and various Phaseolus beans, with chick-p<>:1 (C:ic(x I.1 

important where there is a cool season. Groundnuts and sesame arc: grows 

as oil-seeds, Cotton is often cultivated as a fibre crop for sale. Large 

numbers of people live in these dry land areas, obtaining what is often only 

a bare subsistence from their farming operations. The existing agricultural 

systems were developed through long experience, and permit human survival 

at modest population densities. The steady decline in the death rate has put 

an increasing pressure on the agricultural system and the available land. 

For the majority of the people living in these semi-arid zones, an improve- 

ment in standards of living can only come from farming the land. There can 

be no doubt of the urgent need for improvement in the production efficiency of 

the major crops of the region, and for the development of new farming systems, 

making much more intensive use of the land, with greatly increased pro- 

ductivity per unit area. The achievement of this end will ultimately require 

a concentrated research effort on crop improvement, agronomic practices, 

crop protection and rotations. It is important that both the breadth of the dis- 

ciplines to be covered and the extent and variable nature of the area to be 

served should be remembered in developing plans for research and improve- 

ment in crop production on these lands. 
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The distrilyetion, areas production and yield of some of the 

major crops in the semi-arid zones are shown in Tables 31, 2, and 3. The 

sorghum and mifiet figures are not broken down, but at least half of the 

area &ourll is planted to sorghum. Pearl millet shows an overwhelming 

predominawe in the areas with somewhat less dependable moisture conditions. 

Detailed figures for the miscellaneous pulses are not available. Other impor- 

tant crops for these areas s ow a world total of 33 million hectares for cotton, 

a:nd 5. ? million for sesame. 



TABLE I -- 
Area and production of sorgbun and millets combined. 

(1968 figures from F.A.O. 1969 Production Yearbook, Cal. 23) 

REGION 

Europe 

North America 

Latin America 

Oceania 

Sub-total A ) 
mainly stockfeed) 

Near East 

Far East 

Africa 

Sub-total B 1 
mainly human food) 

World total 

Sorghum 
and Al I. 

Millet Cereals 

161 73,216 

5,663 83,030 

2,733 46,700 

237 14,319 

8,794 217,255 

2,693 34,098 

39,961 170,177 

27,627 60,425 

70,281 264,700 26.6 

111,171 711,275 15.6 7.7 

6.8 33.2 

5.8 10.3 

1.6 18.5 

4.0 

7.9 10.6 

23.5 4.6 

45.7 6.4 

24,119 

2,854 

18,435 

17,638 

38,927 

85,084 

Notes 

1) 'The World total includes Russia and Mainland China. 

2) India has a total of 37,767 x lo3 ha. of 
3 

orghum and millet, representing 38.2% 
of its total cereals acreage (98,822 x 10 ha.) 

3) The total areas of sorghum and millet in Africa divide as follows: 

West Africa East Africa Rest of Africa 

Nigeria 10,200 Ethiopia 3,600 

Niger 2,300 Sudan 1,800 

Upper Volta 1,975 Tanzania 1,300 

Chad 1,047 Remainder 1,728 

Senegal 1,036 

Remainder 2,334 

Total 

4) 

19,003 8,418 196 

4) Assuming that 1 metric ton of grain feeds 5 people for 1 year, then in the 
Near East, Far East and Africa some 200 million people depend on these crops. 
The World figure would be 400 million. These are likely to be low estimates. 

5) The area of maize in the Near East, Far East and Africa is 32,823 x lo3 ha. 
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Table Y summarizes the data available for the area of produc- 

tion of sorghums aad millets. Table 1 has been divided into two main groups-- 

areas where the sorghum is grown largely for stock feed (subtotal A), and 

areas where sorgkux is mainly a human foot! (subtotal B). The differences 

between these two groups in the table are striking. In Europe, America and 

Oceania sorghums aEd millets form only four per cent of the total cereal 

.acreages and the average yields vary from 16 quintals per hectare to 33 

quint& per hectare. IA the areas where sorghum and millets are used for 

human food, these cereals together form 26.6 per cent of the total cereals 

grown, and the yields vary from 4.6 to IO. 6 quintals per hectare. Present 

knowledge indicates that in areas having I, 000 mm. and more of rainfall 

per year, production of 5 metric tons or more of sorP;hum grain per hectare 

should be possible. This gives some indication of the scope for improve- 

ment if the tools of modern science cam be effectively applied to this seg- 

ment of agriculture. Production figures are disturbing., The area grown 

for human food is eight times the area.plarked for stockfeed; yet the total 

production for human food is only 60 per cent greater than the total production 

fo I* xtctc:kkcd. In world terms, induding Russia and Mainland Cbina, sor- 

:it;‘humn mtf millets form 15. G per cent of all cereals grown. Subdividing the 

Itiiblt! fi~rtkt:r, the main component of eht: Far East f8 India, which has 

:37,767 X JO3 hectares of sorghum and millet out of the Far East total of 



39,961 X lo3 ha. This represents 38.2 per cent of all India’s cereals 

acreage. Sorghums and millets are also extremely important in Africa, 

with an average of 45.7 per cent of all cereals grown. ~hc subdivi,$on OF 

the Africa figures shows that West Africa has more sorghum ‘and rrllI!cs:x 

than East Africa. Nigeria has the largest portion of any country in %+~i. 

Africa and Ethiopia has the largest in East Africa. It will be noted that 

the area of sorghum and millets in India is greater than the acreage of these 

crops in the whole of Africa by some 30 per cent. The sorghums and millets 

grown in the Near East, Far East and Africa occupy more than double the 

area under maize. It seems certain that sorghums and millets are supporting 

at least 200 million people in this particular region of the world and in the 

world as a whole the figure is probably at least 400 million. 

Table 2 summarizes the data on chick-peas and pigeon peas. 

It will be seen that virtually all the world’s chick-pea acreage is found in the 

Near East, Far East and Africa zone, while India has 76 per cent of the 

world’s chick-pea acreage. The pigeon pea situation is very similar. 

Virtually all the pigeon pea is being grown in the Near East, Far East and Afri- 

ca regions. India grows the greatest area,constituting 92 per cent of the world’s 

pigeon pea acreage. Taking the FAO world total of all pulses, which include 

drybeans, dry peas, dry broad beans, chick-peas, lentils, pigeon peas, cow- 

peas, vetch, lupins and miscellaneous pulses, we find that chick-pea and 
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pigeon pea together occupy 21.9 per cent of this whole total. 

The picture that emerges from this examination of the avail- 

able figures is very clear. In the regions of the Near East, Far East and 

Afrzca, as defined by FM3 in the FAO Production Yearbook, millets and 

storghums are of great importance, occupying some 26.6 per cent of the 

total cereals acreage. India has by far the largest acreage of these two 

crops, oeeupying some 38 per cent of its total c.ereals acreage, while West 

Africa shows up as an area where millet and sorghums are also extremely 

important. The chick-pea and pigeon pea picture is biased even more heavily 

in favor of India, which grows the greatest area of both of these crops, which 

together constitute nearly 22 per cent of all pulses grown in the world. 

From a dietary standpoint, the chick-pea and the pigeon pea 

nnay be even more important than sorghums and millets. Protein deficiency 

is a critical factor in the hungry world, and where the production of the grains 

has begiin to increase, as is the case in India, the production of the pulses 

has tentic?d to fall. The figures quoted to the team in India show a fall of 

somct 16 per cent in the production of these vitally important legumes. It is 

thcreforr: rrmost necessary that high yielding types should be developed and 

methods of Iarming improved so that the legumes can again become profit- 

ibic to the farmer, and it pays him to redress the balance in the proportions 

of lcgumc: to cereal in his fields. 

P 
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1 

Table 2 

A reas of Chick-peas and Pigeon peas, 196. (FAO P roduction Yearbook, 196:)) 

Near East 227 206 

Far East - India 8,257 5,972 2,665 1,741 

Far East - Remainder 1,282 586 86 19 

Africa 505 316 100 38 

Total 10,271 7,080 2,851 

World Total 10, a44 7,445 2,895 

World total, all pulses 62,700 42,700 

Notes 

I, 798 

1,829 

1) Chick-pea and Pigeon pea together occupy 21.9 per cent of the whole world area 
under pulses. 

2) India has 76 per cent of the world’s chick-pea acreage, and 92 per cent of the 
world’s pigeon pea acreage. 

While groundnuts are grown principally as an oil seed crop for 

marketing off the farm  rather than for direct consumption as a staple food, this 

crop is important as a food source and is a vital part of the farm ing systems of 

the areas in which sorghums  and m illets are the major basic food staples. The 

position of groundnuts (Table 3) shows a rather similar pattern to that of the 

other crops. Most of the acreage is concentrated in the Africa and Far East 
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Zones (77 per cent), the Se of India accounts for 84 per cent of t 

East total (exclusive of C a), and 70 per cent of the African total is found 

in st Aftiea. There would be much logic in favor of in&ding this crop 

as a part of the concern of the Hnternational Crops -search bstbtute for 

the Semi-Arid Tropics. It is not so provided for in the following proposali 

and its inclusion would necessitate additional resources above those estimated 

here. 

b) The method of appl[ication of an international research 
effort 

The extent of the area to be covered9 and the close local adapta- 

tion of most farming systems, make it clear tbat the research results have t0 

bc. tested in many places9 and many of them must derived from different 

places. Thus a singlie research center, unlinked to outside points of effort, 

cou;ld not adequately serve the needs of such a broad and varied zone. Three 

possible international approaches were considered by the team, namely 

(i) increased support to existing local research efforts; (ii) the development 

of two or more center5 of researc either as fresh stations or through 

kitrengthcning of existing stations; (iii) the development of one main, central 

I-CNC;~~C~ center or ~~stit~~t~, linked by an feoutreachPf system to research ef- 

!.‘o rt throughout the region to be served. The three systems are not mutually 

CXClUSiVC!. 
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Region 

North America 

Latin America 

Oceania 

Near East 

Far East (not 
including China) 

Africa 

World total/mean 

.Table 3 

Area & Production of Groundnuts 

Area in ha.x103 Yield, q/ha 

581 19.8 1,153 

1,083 11.5 1,246 

27 11.9 32 

372 7.8 292 

8,412 

5,225 

17,620 

7.0 

8.1 

8.5 

5,869 

4,219 

15,034 

Notes 

Production, tonsx102 

India, with a total area of 7090 X 103ha. accounts for most of 
the Far East production, and 40% of the total world area. 

African groundnut areas (principal producers) are as follows 

West Africa East Africa Rest of Africa 

Cameroon5 168 Sudan 328 Malawi 19c 

Chad 145 

Congo Republic 200 

Uganda 250 S.Africa 340 

Gambia 140 

Niger' 320 

Nigeria 1,314 

Senegal 1,191 

Upper Volta 207 

Total 3,585 578 530 

Areas in the African countries not listed above total 532X103 ha. 
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The prQ~s~on of increased support for edst~ work waout 

8m seem8 unlikely to be very ef- 

fective in obtainiq rapid advmcee, Borne sort of close coordinating system 

wdd need to be set up. Alii develop’ countries are deeply concerned with 

sohing theti own probbsm~ and c st give very much attention to their 

neigldaor’s needs. le each natatfon would strive to meet the needs of its 

mvn area to the extent avail resource8 permit, it would be difficult for 

myone to provide the ~~ocssa~ concentration of resources to serve the basic 

research nneeds OPP a broad Pnternatiosnal basis. firther, it would not only be 

difficult for any one nation to orient $ts program ~10 as to serve effectively the 

needs of other nations, but t8e acceptance ‘of any one national center as tk 

premier international center is more difficuh than would be an international 

center of wbi& all are direct partfofpa&s. There could well be strongly COP 

fkting views within countries on the crops to be worked n and the type of 

work needed. A further defect in such an arrangement is that it results in a 

dispersal of effort over a tide area wllthout any major concentration on the 

basic problems to be solved, 

The es~a~~~5~rn~~~ of ~3vera8 separate major research centers 

suffers from fewer of these we&mme~, but would be expensive. At least 

l’our types of situatiom would ‘Ibs requimd in frjca alone, as discussed later, 

20 COVCP” the West Afrdmn Guinea zone, st African Savannah zone, East 
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African Savannah zone and Ethiopian Highland zone. Research on the improve- 

ment of the crops, and all the related practkes, requires a multi-discip!ina.ry 

approach with a concentration of effort and facilities. With modern communi- 

cations, it would not seem necessary to repeat this eoneentration at several 

centers. Dispersing the concentration of staff effort over several cenkrs CXX.X 

well result in much slower progress at al1 of them. Estimates of what is be- 

lieved to be the minimum staffing and budget requirements for one international 

research center or institute are given. These serve to underline the expendi- 

ture which might be involved in establishi more than one main center. 

All the evidence indicates that the most effective form of inter- 

national support for research into the development and improvement of crops 

and farming systems in the semi-arid tropics will be to establish one main 

research center or institute in an area where the crops concerned are of major 

importance. This institute would, however, be closely linked to all regional 

and country programs on these crops, and much increased effort on these crops 

could be channeled t9 these programs through the institute in a variety of ways. 

The institute would be there to serve the regions, the countries and their pro- 

grams. The Internstional Rice Research Institute has demonstrated that a 

very effective pattern can be built up in this way. We think that -IRRI and 

CIMMYT with their concentrations of research effort coupled with flexibility 

of outreach provide the most appropriate models known to us on which an 
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international effort on tube crope and farming systems of the semi-arid tropics 

should be based, 

6. Name f3f the Institute 

e team has considered a variety of names. viously, 

fhe mane should be sdf-explanatory and descriptive of the program of 

Institute e It ahadd prefer ly be reasonaMy short and hopefully provide an 

acronym which is easily pronounceable. lly the name or the acronym 

should carry a favor Ie connotation. The name Wpliand Crops Research 

In,stitute” did not meet these criteria. None of the names considered by the 

team were thou&t to be entirely satisfactory. Tentatively, the team suggests: 

P’Internatfonal Crops Research Institute for tbe Semi-Arid TropWP QICRHAT). 

Soxe other possible alternatives considered were: 

Crops Research Institute for the Semi-Arid Tropics (CRE3AT) 
Internati0na.l Re etitute for Semi-Arid Tropical 

Inte rnationa search %nstitute for Crops of the Semi-Arid 

Semi-Arid Tropical Crops Research Institute 

lses Research Institute 

Center for Research on Rzkinfed Crops (of the %mi-Arid Tropics) 
(CRRC) 

Et cetera. 

7. Gcopc of the Program 

a) Research on: 

(1) crops 
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A sharp focus in objecth-efl and. a high concentration of effort, 

are necessary to insure rapid progress. For the initial effort sorghum, 

pearl millet, pigeon pea, and chick-pea have been selected for concentrated 

attention on the grounds that all of these occupy large acreages, and xl.1 are 

of basic importance as human food. However, it is recognized that other 

crops must be included in farming systems for the area. It is believed, 

however, that substantial improvement in the farming systems of these regions 

will require basic improveme nt in the production technology for these major 

crops. 

The process of yield improvement involves the improvement 

of the crops by plant breeding coupled with better agronomic practices and 

protections against insects, diseases, birds, and rodents. These aspects 

go hand in hand. A better understanding of the physiological responses to 

stress is required. And, of course, the considerations of grain quality, in 

terms of physical and chemical characteristics and nutritional value must be 

kept in mind. It is true that sometimes a major %reakthrought7 occurs, as 

the result of a spectacular advance in the genetic materials, or a revolution- 

ary new practice. However, it is much more likely that an advance in genetic 

material supported by improved practices is required, and that the effective- 

ness of each will be dependent on advances in the other. This has certainly 

been true in the case of recent spectacular gains in the technology of wheat 
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and rice prduction. 

%e some adv ces have been made 9ra developing more 

efficient plant types zmd in ~de~$~~~~g male sterile l ines for sorghum and 

-millet in recent years, th$s has me kfttle more than to indicate the directions 

r imprcweme5t may be possi- 

ble. The new improved varieties and hybrids wide e been developed Stili 

have many deficiencies is grain gualty, disease and insect resistance, and 

iXl lYUl@.? Of Eid@.atiQrP, A portion of the world r netic diversity has 

been eoIilected and parti There ie an urgent need to bring to- 

gether the till range of world germ p%asm of se crops through a more 

thorough ex#oration md collection pr ram, to evaluate and classify this 

material, and to develop gene pools of material from which varietal selectbn 

and improvement programs can syste atically put together more productive 

varieties which eliminate weakneseses in present varieties and which can per- 

form well in the variety of harsh entironments in which they must be grown 

.to supply the food requirements of the people therein. 

While there iis great scope for improvement with the cereal 

grains of this region, the scope for ~rn~~~v~rne~t of the grain legumes is even 

greater and the need even more acute. The ople of these regions are al- 

ready short in both quantity nerd quality of protein in their diets and this 

imposes serious IimitatIons on their physical and mental performance. The 

- 35 - 



grain legumes, so important in this reqect, have been neglected in the past 

and have been poor economic competitors titb the cereals in their farmfag 

systems. Improvement in the production of the selected grain legumes wi!f 

assume a very high priority in tbe Institute’s program. 

Workshops would be anticipated as an early activity in the 

Institute’s program formulation so as to enlist the assistance of the best and 

most experienced scientific talent available to identify the most critical a& 

important problems and constraints iimfting the productivity of the crops and 

farming systems under consideration and the best approaches to their solution. 

For all of the crops concerned, it seem6 obvious that consideration must be 

given to such characteristics as the most efficient plant type, time of maturity 

in relation to rainfall patterns, photo period response, grain type and quality, 

protein content and amino acid balance, resistance to insect attack (for example, 

the shoot fly, stem borer, and grain midge are especially serious on sorghum 

and in some areas on pearl millet), resistance or tolerance. td striga (witch- 

weed), response to moisture and other environmental stress, resistance to 

leaf, root, and grain diseases (ergot, and downy mildew are examples), weed 

control, cultural practices, and food technology, 

(2) Farming Systems 

The traditional agricultural systems in the dryland tropics 

were developed over long periods of time, through experience. They were 
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not designed to give high economic returns, but were rather evolved to 

give an adequate and secure harvest with the available tools and labor. 

They represent a par% of the life of the people, and are invOlved in all as- 

pects of village life, 

Each modern agricultural system required to replace the 

traditional way of life must be worked out and proved as a unitary, integrated 

series of practices matched to the available tools, labor and resources. 

Tt must be shown beyond doubt to be profitable, and to mdntain or improve 

the fertility of the soil. The distribution of the labor effort must be SQ ad- 

justed that no excessive peak demands occur. Further, any new system 

must take cognizance of established customs and social habits, and of the 

tjming of other demands, such as cutting thatch and repairing houses. 

The method of introducing new agricultural systems allso 

requires study. It may well be necessary for the changeover to be relatively 

gradual, arrd it is important that each step in the process of changeover should 

also match the available tools, labor and resources. 

Basieaily, much of this work needs to be done individualliy 

for each area, involving as it does agro-so&o-economic research at the 

village levci. Some work of this kind bas already been undertaken, notably 

by lliAT in Scncgal, but much more is required as tbe successful transfer 

of better crops and practices from the research station to the farmer is 

dependent upon it. 
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A team at the Institute wit1 concentrate on the development 

of farming systems in selected experimental bv.t. real situations, will under- 

take basic studies, and will keep the workers in the country localities fully 

informed on methods and results obtained elsewhere, attempting to reIa?.c 

their particular problems to other parts of the world in which similar situ- 

ations may have been encountered. This implies the organization of semf- 

nars and workshops bringing scientists concerned with this problem from 

throughout the region together periodically for exchange of experiences, 

discussion of ongoing programs, prinCipieS, and objectives, and for joint 

planning. The Institute will not attempt to develop the wide range of specific 

farming systems for the various parts of the zones under consideration but 

will act as a center to stimulate and promote consideration and serious at- 

tack on this problem by scientists throughout the regions concerned. 

b) Training: 

An important aspect of the work of any effective research pro- 

gram is the acquisition, discovery, and dissemination of knowledge. The 

Institute’s program will involvevisits of varying length by visiting scientists, 

thereby bringing the staff up to date with the latest work, at the ,ssrne time 

the latest research results will be imparted to the visitors. Prcvisio:, wi2 

be made for all categories of students, tQ do advanced thesis work or other 

levels of practical study and research. Courses will be organized to teach 

- 38- 



the latest techniques and applied knowledge to visiting scientists, agri- 

culturalists, and technlcfans from other countries. The holding of work- 

shops for workers from alI parts of the world has already been mentioned, 

and does form an important aspect of the training program to the mutual 

benefit of those involved, 

c) Communications: 

A prime function of the Institute will be the dissemination of 

knowledge and information to all research workers in the appropriate field, 

and the making available to all areas results obtained in any one. A literature 

service will be operated, in which title pages of the important scientific 

journals will be circulated, and Xerox copies supplied of any papers requested. 
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a. Location or Locations for the Institute 

In consideration of the segment of agriculture to be served 

by the Institute, it appeared to the team that the belt across Africa, 

south of the Sahara and north of the equatorial wet zone from S~nt:ga!. 

on the west to Ethiopia, Kenya and Tanzania on the east and the Indiz~ 

subcontinent embraced a major portion of the most concentrated areas 

within which these. crops appear to be central to agriculture and where 

they produce the major staples in the diet of the people. The individual 

crops are important in a number of other parts of the world but, in the 

other parts, these crops; especially the cereals, are more frequently 

grown as a source of animal feed. Thus, in considering suitable sites 

for the Institute, the team confined its study to this region. 

The following criteria were kept in mind as besirable features: 

a) proximity to a good agricultural university, 

b) within an agricultural area in which the concerned 

crops are of major importance, 

cl at a latitude and in a climate which permits year-round 

cropping 06 the relevant crops; especially the 

sorghums and millets, 

d) availability of adequate land of good quality for 

experimental work (at least 300 hectares of experi- 

mental land, in addition to that required for 

buildings , staff housing, and service facilities), 
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el availability of irrigation to at least a part of the 

land, so as to assure against hazards of losing 

valuable genetic materials in periods of extreme 

moisture stress y 

f) accessibility to an international airport, 

gj proximity to a population center which provides 

reasonable amenities to staff members and their 

families (shopping, education, entertainment, 

medical), 

h) desire on the part of the potential host country to 

have the Institute located therein and will ingness 

to provide reasonable tax and import concessions 

and other privileges appropriate to such an inter- 

national body, 

i) probable availability of sufficient numbers of trained 

people to provide the required arpporting scientific 

technical, administrative and clerical staff. 

The following specific locations were considered and are 

dti:sc:.-r3ed ‘3cfow in terms of these criteria: 

Bambey, Senegal 
Bobo-Dioulasso, Upper Vol’ia (not visited by team) 
Samaru, Nigeria (not visited by team) 
Aiemaya, Ethiopia 
East of Nairobi, Kenya 
North of Kampala, Uganda 
Morogoro, Tanzania 
Bangalore, India 
Poona, Pndi a 
iiydcrabad, India 
~ndom, Indi a 
Varmasi, India [not visited by team) 



e pmposals which had been. put forward for thesstablish- 

ment in Ethiopia of an InternationaP Center for the Study of Pulses 

and for an East Afric Cereal and Legume Institute (EACALI; were 

brought to the team’s attention. Also the team was provided copies of 

the working paper by IL. M. Roberts on the Food Legumes. 

None of the cities in Africa quite met the team’s require- 

ments. There was. excellent work being done at Bambey, and it was 

near enough to Dakar for good amenities and air services. However, 

round-the-year cropping would be difficult owing to strii=tly limited 

irrigation water, which is rather saline. There is the possibility 

of obtaining a second generation at Richard-Toll in the Senegal River 

valley to the 

The main crop 

but no pigeon 

north, but this is quite a distance away from Bambey. 

in the area is pearl millet, and there is some sorghum, 

peas or chick-pe&s. 

Bobo-Dioulasso and Samaru are both in the Guinea zone, where 

long season sorghums and millets are grown. These have limited use- 

fulness in other ecological zones. The rainfall distribution is such 

that the short-termsorghums and millets grown in other ecological 

zones are very difficult to grow in the Guinea’ zone. 

The site at Alemaya, Ethiopia is pleasant,- and there is a 

great deal of sorghum in the area, with some ,chick-pea, a little 

pigeon-pea, and virtually no pearl millet. This site is basically 

suitable for high altitude sorghums and millets. dt suffers in distance 

from large population centers which could provide appropriate staff 

amenities. 
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I”!xe Kenya site appeared to be reasonably suitable, 

ecologically, However, there is very little sorghum and millet in 

the area and no chick-pea. Sorghums and millet% occupy relatively 

low priorities in the national development plans for the country. 

The Nakasangofa area in Uganda appeared reasonably satis- 

factory ecologically, but again, no pearl millet or chick-pea are 

currently grown in the area. 

The Morogoro situation is a little uncertain. The nearest 

big town, Dar-es-Salaam, is 120 miles away and there is little millet 

in the area. Sorghum and pigeon pea are important in the area. 

The statistics contained in Tables 1; 2 and 3 of this report 

make it quite evident that the main acreage of sorghum, the main acre- 

age 3f pearl millet, the majority of the pigeom peas and the majority 

of the chick-peas grown in the worId are in India. Therefore s with 

full assurance that the Indian Government feels able to offer hospitality 

to a research institute, the team felt strongly that the main central 

effort should be located in India, Indeed, the team could think of no 

good reason for suggesting a preference for its location in any other 

country. In India, the number of farmers who would make immediate use 

of the Institute’s results would be very great, and the extension services 

and developmental services are already iti existence’to utilize the research 

results, to confinm them, and to get them across to the local farmers. 

Five sites had been suggested in India as meeting many of the 

requirements. One important stipulation was the need to obtain at least 
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two generations of each crop each year: on this count, Vnranasi 

appears unsuitable because it is too cool for sorghum in the winter 

months. 

A second important stipulation was that the site for the 

Institute should be fairly representative of areas where the main 

rain-fed, dryland crops are grown. On this count, Bangalore has 

serious 1 imitations, since it is a ragi area with only negligible 

quantities of sorghum and pearl millet within 50 miles. It has some 

eight months of well distributed rainfall and is not usually subject 

to acute drought stress. As a city, Bangalore is one of the most 

attractive ones considered and the possibility of a site adjacent to 

the agricultural university would be quite appealing. 

Indore grows very little pearl millet, and no rabi sorghum, 

as minimum temperatures are rather low in winter. However, the team 

was assured that successful sorghum crops can be grown there if planted 

between December 15 and January 15. The team was impressed favorably 

by the sites and facilities available, but the city itself is only 

moderately well served for international connections by air. I rri ga- 

tion facilities may be satisfactory but would require checking. These 

factors, taken in conjunction with the absence of pearl millet and 

regular rabi sorghum crops, led the team to put this site, for the 

present, in about third place among the Indian sites considered. 

The choice between Poona and Hyderabad is more difficult to 

make. Both have very similar climates, which are typical’ of large 
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sorghum and pearl millet tracts. Both have soils representative of 

wide areas under sorghum. Communications are good at both places 

and there are good residential areas,with fair schooling and medical 

facilities, in both cities. The primary and secondary educational 

facilities are superior in Poona to those in Hyderabad. There is 

azl international community at both centers, with well developed 

facilities for sports and recreation. 

Hyderabad has several desirable features: it is the center 

of the national coordinated sorghm, rice* and dryland farming research 

p:rograms, with a general University in the city, an agricultural uni- 

varsity some PO miles away, and it is also the site of several important 

laboratories. The site near Hyderabad which was inspected and considered 

by the team as most suitable for the purposes of an institute has an ample 

clear area of approximately 3,000 acres available. Two important soil 

types are represented at this site. The irrigation position needs to 

be checked further. It has a large irrigation tank covering about 350 

acres 9 but this has been breached, and a proper survey will be required 

before it can be stated with certainty that sufficient irrigation water 

will be available at all times. One possible objection to the Hyderabad 

s.ite is that very little pearl millet is grown in the immediate area. 

Poona has a university, and a virus research laboratory, and 

an agricultural college which is a branch campus of the state agricultural 

Luniversity . The site proposed at the Manjri farm school is near the city, 

and has excellent permanent irrigation available from a perennial river. 
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It consists of several parcels of land, and some site clearing and 

development would be required to dispose of old buildings and to 

consolidate the- several parcels of land now operated separately. 

The amount of land available is not unlimited in amount. 

It will not be easy to obtain much more than 500 acres of 

suitable land. in the immediate vicinity of Poona. However, lad 

on the suggested site is carrying good crops. It is on a side of the 

city which is not likely to be troubled by industrial development 

in the near future, One advantage of Poona lies in the fact that 

substantial quantities of sorghum and pearl millet are grown, while 

the amount of chick-pea is double that found in the Hyderabad area, 

and the acreage of pigeon pea is similar to that for Hyderabad. Poona 

is an area where all the crops proposed for this institute grow, and 

grow well. Poona is only a few hours away from Bombay by road or 

rail, in addition to its daily air service, which would bring ad- 

vantages both for international communications and for maintenance 

and repair services. It is conveniently placed for access by road and 

air to Madhya Pradesh with its large areas of sorghum(3068 X 103ha,), 

chick-pea (1600 X lo3 ha.), and pigeon pea(420 .X 103). From the climatic 

standpoint the site is also interesting. The East-West road out of Poona, 

where the proposed site is located, is in the rain shadow of the Western 

Ghats, so that along a rather short stretch of road a steadily decreas- 

ing gradient of rainfall is found, declining to very low levels. This 

gives interesting scope for crop testing. On the western side of the 

Ghats the rainfall is more plentiful. It seems probable that sites could 
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be selected where varieties might be tested against 

disease susceptibilities, and where an assessment 

could be made of quality characteristics liable to be 

impaired by wet conditions. 

?‘he team has some uncertainty as to the superiority of 

Hyderabad or Poona. The .land situation at Hyderabad is 

better. than at goona, with plenty of clear land avail- 

able, on two ‘main soil types. The merits of Poona 83x3 

to some extent counterbalanced by the cut-up nature of 

the site, and the amount of site development which may 

be required. It is reconmnded that more detailed 

studies should be made of these two sites before a 

final choice is made. It appears evident that suitable 

sites can be found and that the Government of India will 

take the necessary steps to assist in obtaining a suitable 

site and in providing the other conditions’ necessary for 

successful operation of thp? Institute. 
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. 

Description of Locations Considered 

a,s Possible Sites for th8'1nt8rIudOnal 

Crops Research Institute for the 

Semi-Arid Tropics (ICRISAT) 

(See chart at end of report.) 
(Pages 82 and 83.) 
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9. Extension and Outreach 

A basic premise of this proposal is that the Institute should 

be set up and should function in such a manner as to strengthen and 

support national programs with the crops and topics concerned, both 

in the host country and in other nations, rather than compete with 

or replace national programs. Further, it would expect to develop 

close linkages with such national and regional programs in all parts 

of the world having similar ranges of ecological conditions and in 

which these crops appear to have high potential value. 

The team wishes to emphasize these principles strongly and to 

suggest that the trustees and staff of the Institute keep them prominently 

in view as the Institute and its programs are established. 

In recommending the establishment of a sbgle major institute, 

the team recognizes that this can meet the needs effectively only if it 

is closely linked with, serves, and maintains close working relation- 

ships and communication with a series of regional and national programs 

throughout the relevant areas of the world. The International Rice Research 

Institute (IRRI) provides an excellent model of how this can work. Without 

going into detail, suffice to say that very close working relationships 

have been established with national programs in the Philippines, Korea, 

Japan, Vietnam, Indonesia, Republic of China, Malaysia, 

Thailand, East and W-c,t Pakistan, India, and Ceylon. Some of these 

national programs have been linked formally to IRRI by contracts between 

IRRP and foundations or government agencies providing direct support to 
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some phases of the respective country progrw. In other cases, 

the relationships have been fess formal. In al 1 cases o however, 

these countries have had free 8ccess to aP1 the genetic materials 

in the Institute which they wished for and could use. They have 

ser:t trainees to IRR6: and their scientists have participated in XRRI 

XOrk.§hOpS tend S.~lXi~~l-S. There have been frequent and numerous visits 

of IRRI staff members to these countries for consultation and of 

nat.i onal progrm :~:af!f members, administrators, and program leaders 

to IRRI. 

Outside Asia, other international research institutes (CIAT 

and IITA) have added rice speicalists with experience at IRRI to their 

core staffs to assist in developing regional rice improvement programs 

in their respective regions (Latin America and Africa), being able to 

draw upon IRRI's resources in materials, staff, and training facilities 

For support. 

Recently, the West African Rice-Development Association has 

been organSzed,with PA0 and UNDP support, to facilitate regional coopera- 

tion in rice production research and improvement in West Africa. Again 

t ]I? materials, staff resources, and training facilities of IRRI can be 

d r:tvn on for support to this regional program. 

Links with other national and/or regional programs are being 

::stablisheJ. A similar outreach program is being developed by CIMMYT 

for wheat and maize growing countries. It is visualized that ICRISAT 

$bi I1 take advantage of this experience in developing close linkages to 
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regional and national programs in the various parts of the world it 

is designed to serve. Success is due in large part to flexibility 

of organization, coordination of effort, and the conduct of the 

applied stages ‘of the research in the areas where the crop is actually 

to be grown. 

It is suggested that the system which has come into being 

in association with IRRI may be regarded as a reasonable model for 

ICRISAT. It is suggested that the main center should concentrate 

on the basic problems and assure that the full range of genetic 

materials of these crops is made available to all stations desiring 

them. Unless such a chain of stations is associated with the Institute, 

its effectiveness will be very restricted. It is therefore recommended 

that, parallel with the establishment of the Institute, support be given 

for strengthening associated research activities on selected government 

stations or university sites throughout the belt of the dryland tropics. 

Such a strengthening of local effort appears vital to the full success 

of ICRISAT. In order for this effort to be most effective and in the 

interest of assuring the closest possible coordination, the Institute 

could well be the medium through which additional resources for strengthen- 

ing national and regional programs could be channeled. This could take 

the form of grants or contracts with the Institute to provide for support 

to specified regional or national programs. While providing a certain 

amount of money to the basic support of the Institute, at least some 

of the assistance agencies may also wish to initiate and to be responsible 

for such specific projects in individual countries. 
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Africa has several regional programs for work on sorghum 

and millets. In West Africa, Bambey serves the Savannah zone for short 

term sorghum and millets, while Samaru under project 26 with STRWAU 

serves the whole region. Its logical ecological region, however, is 

the guinea sorghum be1 t , where the long term varieties of sorghum and 

millet are grown. 

In East Africa, the EAAFRO/USAID project at Serene serves the 

East African States, and could contribute to the lowland Sudan areas, 

although there is at present no machinery for doing so. In Ethiopia, 

sorghum work is being developed at Alemaya which is typical of wide areas 

of the highlands where sorghum, &.llets and some grain legumes are grown. 

Ethiopia could well serve a key role in the plant exploration and assembly 

of the world genetic collections of‘the sorghums, millets, and some of 

the grain legumes y 

The pattern of help given by the USDA/ARS through US/AID at 

Serere in East Africa illustrates one method which would be appropriate 

for the outreach work of the Center. There has been a relatively strong 

sorghum breeding program at Serere. US/AID/ARS complemented this work by 

providing a plant breeder for the millets and an agronomist and an 

entomologist to cover both cereals. All officers were fully funded. 

LiltCr, as improved plant material became available, 2 trial officers 

were appointed, one each in Tanzania and Uganda, to look after the 

testing trials in these areas and also to stimulate the interest of 

the country extension services in tne new varieties, hybrids, and improved 
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farming methods. The mechanism by whch this aid was given was by 

a contract between US/AID and the East African conmmity. -Other f’unds 

going into the Serere program came from the Rockefeller Foundation 

and from ODA, and these were also channeled through the East African 

community. 

In preparing plans for more effectively linking the various 

regional centers to ICRISAT, the desirable staffing and additional re- 

quired support at each regional or national center could be reviewed. 

The Consultative Group may wish to provide contract funds through 

ICRASAT for such supports or this support might be arranged through 

individual donors. Contracts with individual countries can be arranged 

as desirable, the participation of the Institute assuring that efforts 

are complementary rather than overlapping, and that full services and 

information relating to the subject throughout the tropics is available 

to all participants. Evidently where and when fully trained professional 

staff are available in the country or regional centers, the’additional 

needed support may take other forms. Where staff are employed on such 

contracts through the Institute, it is expected that the training of 

counterpart staff will be a part of the program, 

In addition to the actual servicing of outreach contracts, 

two other functions of the, Institute will be very important in serving 

the cooperating programs. These are (1) the arrangement of regular 

workshop conferences where the workers are gathered together to exchange 

ideas, information, experience, and (2) the arrangement of training 

programs and training courses of long or short duration at the Institute. 

- 52 - 



West Africa 

Outside of l3&.a, a significant portion of the sorghums and 

millets (Pennisetum millet) to be found in the ecological zone of 

cmcern to ICRISAT, is grown in West Africa. 

Important work is actually being carried out in that part 

of the world,. in Senegal, and Niger, by IRAT’ on short-term millets 

and sorghums (80 to 100 days), and in Nigeria through the joint 

project no. 26 and in ?Jpper Volta again by IRAT for the long-term 

millets and sorghums (120 to 150 days). The first group is principally 

located in ecological zone V4 (2 to 4% months of rainy season) and 

the second group in zone V3 {43s to 7 months of rainy season) as 

described in Gray’s report. 

The mechanism outlined earlier for East Africa could very 

well be adopted in this area although several factors peculiar to 

this region would h.ave to be taken into account: 

-fil’stPy, a great number of countries are involved, some 

being anglophone and others being francophone; 

-secondly, there already exist networks of research for the 

same crops extending over all of these countries. One lof 

these is provided by IRAT in francophone countries within 

the framework of the needs as they are defined by the 

different governments and through joint financing by the 

countries concerned, by France and by other agencies. 

The other is joint project no. 26 of the OAU which is 

financed by USAID and which is comcerned with cereals 
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within the countries of that part of Africa; 

-thirdly, certain programs which would normally be the 

responsibility of the new Institute because of their 

general scope are already being intensely pursued in this 

zone and care should be taken to avoid their duplication 

or suspension. This is the case for basic studies on the 

physiology and genetics of cereals or on soil sciences, as 

well as for studies of a more practical nature such as 

agricultural engineering and production systems. 

It should then be agreed: 

-on the one hand that the programs of the Institute take into 

account research now being done in these countries in order 

to avoid duplications, with the understanding that there 

would be a free exchange of research results; 

-on the other hand that the outreach programs of the Institute 

be channeled through the network of existing. research programs, 

one for short-term cereals, the other for long-term cereals. 

This constitutes an advantage for simplifying linkages 

rather than having to deal with each country separately 

since the dialogue would be engaged with two regional organiza- 

tions ; that represented by IRAT and the other by joint project 

no. 26. 

The Sambey center in Senegal, thus associated to the International 

Institute, with its secondary stations, would be the relay station for 
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short-term millets and sorghums. Senegal in this respect has the 

advantage of providing across a North to South distance of 500 km., 

at less than 300 km. from Bambey, the entire range of rainfall from 

300 to 1,500 mm. This allows for the selection of the best combinations 

of varieties, of cropping patterns and of production systems to be recom- 

mended for the zone. The possibility of envisaging year round irrigation 

at Richard-Toll should be considered as a favorable asset in expediting 

the research work.. Dissemination to other countries could be rapidly 

achieved due to the existing network. Samaru would serve as a relay to 

Bambey for the anglophone countries concerned with short-term cereals. 

The Samaru center in Nigeria would be similarly associated to 

the International Institue for long-term millets and sorghums and the 

dissemination would be provided through the existing joint project no. 26. 

Bobo-Dioulasso in Upper Volta would serve as a relay to Samaru for franco- 

phone countries. 

None of the grain-legume crops chosen for ICRISAT are now extensively 

grown in West Africa although the same allocation between Samaru and Bambey, 

based on the ecological requirements, could apply as well for those which 

are important to the region. 

The same principle applies to the study of farming systems which 

will have to integrate these different crops in addition to cotton, in 

varying proportions according to the ecologies, the soils and the social 

cur;toms. 

The outreach suggestions above have not included Oceania or the 

New Wclrld. In both areas,much of the production of crops under consideration 
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is for livestock feed. However, similar outreach arrangements can 

be envisaged for the West Indies and Central and South America 

(Northeast Brazil, for example, would seem to merit special attention 

in the outreach program) while there would certainly be close collabora- 

tion and exchange with the work at Puerto Rico and in continental 

U.S.A. Plant breeding programs in Puerto Rico will be of great 

importance to the work of the Institute, and this island might well 

become a regional center for the Institute’s activities in the New 

World. 

10. Structure and Governance 

The Institute shall be administered by a Director selected by 

the Governing Board (the first Director m&y be selected by the Interim 

Development Advisory Board), who shall be responsible for the internal 

operation and management of the Institute and for assuring that the 

program and objectives for the Institute are properly developed and 

carried out, He shall be a member and shall serve as executive secre- 

tary to the Board. The Board shall be responsible for development and/or 

approval of the policies under which the Institute operates, shall be 

responsible for selection and employment of the.Director, shall approve 

the appointment of the senior scientific staff members, on recommenda- 

tion of the Director. The Board shall review and approve the budget 

estimates for the Institute. 

Interim Development Advisory Board 

An Interim Development Advisory Board of 5 to 7 members may be 

designated by the Consultative Group to serve for a period of one year 

or until the Governing Board can be fully constituted. 
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Governing Board 

The Governing Board may consist of no more than fifteen 

members selected as follows: 

3 representatives of the host country to be chosen 
from among such persons as: 

Secretary or Minister of Agriculture 
Chairman or Deputy Chairman of the National Planning 

Commission 
Director General of the Indian Council of Agricultural 

Research 
Vice Chancellors of state agricultural universities 

3 representatives of agencies providing financial assistance 

6 or more representatives from among scientific, agricultural 
and educational leadership of the countries or areas 
being served 

1 Director of the Institute, Executive Secretary 

The Consultative Group shall be responsible for constituting 

the initial Board and designating its chairman. Two of the six nom- 

ex-officio members shall be appointed for one, two, and three year 

terms respectively. Thereafter, the Board shall designate successors 

to those non-ex-officio members whose terms shall expire as well as 

for those who leave the board for other reasons before their terms 

have expired. New appointees shall be appointed for the remainder 

of the term of the member who is being replaced or for three years 

in case of those appointed to fill vacancies occurring as a result 

of expiration of the term of a member. 

The host country representatives will be ex-officio. The 

representatives of the agencies providing financial assistance may 

be designated by agreement among the group of such agencies 
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participating. The Director shall be selected and appointed by 

the Governing Board. 

Panel of Technical Consultants 

The team suggests that a panel of technical consultants 

approximately 7 to 10 in number be constituted, consisting of out- 

standing scientists competent to assess the quality of work in the 

respective scientific disciplines and applied programs, upon whom 

the Director and the Board may call from time to time to assist in 

reviewing the scientific programs of the Institute, assessing their 

qua1 i ty , degree of adequacy, strengths , and weakness and for advising 

as to how these programs should be altered, strengthened, or 

changed to meet the changing needs of the agricultural sector served 

by the Institute. This might be a standing panel, with each member 

designated to serve on call for a three-year period. Appointments to 

the panel could be renewed or changes made as desired as individual 

terms expire. 

11. Staff 

The basic programs of the Institute on sorghums, millets, chick- 

peas, and pigeon-peas and on the production systems will be developed and 

carried out by teams of scientists and specialists from selected disci- 

plines and specialized fields deemed useful and necessary for the develop- 

ment of improved, superior crop varieties and to the solution of major 

production problems. These teams will be provided with appropri- 

ate support from other scientists, administrators and specialists. The 
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exact composition of the staff will depend upon the’ Institutees 

programs as they are finally developed. The Director should be 

given considerable latitude to develop internal organizational patterns 

and methods of program administration to get the highest productivity 

from the staff and budget provided. 

A suggested staffing pattern is proposed. It is based on 

expected programs and will provide an approximate guide for planning 

and estimating personnel and related requirements. Using the program 

headings presented in the preceding program section, the following 

would be a reasonable senior staff to initiate the programs and 

activities of the Institute: 

Administration 

Director 
Associate Director (Resident Research) 
Assistant Director (International Cooperation) 
Treasurer-Controller 
Administrative Officer 

Crop Improvement 

4 Plant breeders (sorghum, millets, Pigeon peas, and chick-peas) 
2 Botanists (collections - cereals and pulses) 
2 Geneticists (cereals and pulses] 
2 Physiologists (cereals and pulses) 
2 Entomologists (cereals and pulses) 
2 Pathologists 
2 Agronomists 
1 Microbiologist (nitrogen fixation) 

Product ion Sys terns 

Agron omi s t 
Agricultural Engineer (machinery) 
Agricultural Engineer (soil and water use) 
Soil Scientist (chemistry and fertility) 
Agricultural Meteorologist-Climatologist 
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O the r  spec ia l is ts  s u p po r t ive to  a l l  th e  Inst i tute’s p r o g r ams  

a n d  o p e r a tio n s  c a n  b e  p r o v i d ed  u n d e r  th e  Assoc i a t e  D i rec to r  fo r  

Res i d e n t Resea rch ,  i nc l ud ing :  

2  E c o n o m i s ts (ag r icu l tu ra l  econom ics ,  ma r k e tin g , soc io -  
a n th ropo log is t ,  e tc. ) 

1  In fo r m a tio n  o ff icer/edi tor 
1  L i b r a r i an  
1  T ra i n i ng  O ff icer 
1  B i ochemis t  
1  F o o d  Techno l og i s t  
1  S ta t ist ic ian/B i o m e tr ic ian 
1  E x p e r i m e n t S ta tio n  M a n a g e r  

T h e  p r o p o s e d  sen i o r  staff wi l l  b e  s u ppo r te d  b y  a n  app r op r i a t e  

r egu l a r  c o m p l e m e n t o f ass is tant  sc ient ists a n d  spec ia l is ts,  r e sea r ch  

ass is tants  a n d  a ides ,  a n d  l abo re rs .  In  a d d i tio n , p rov i s i on  s h ou l d  b e  

m a d e  fo r  l i be ra l  u s e  o f v is i t ing sc ient ists a n d  p o s td o c to ra l  r e sea r ch  

invest iga to rs  (at least  two  o f e a c h  ca tego ry  e a c h  yea r )  to  a u g m e n t a n d  

ex t end  th e  wo rk  o f th e  r egu l a r  staff. Fur ther ,  th e  s c o pe  a n d  var ie ty  

o f r esea r ch  act iv i t ies a n d  th e  p r o d uc t ive o u tp u t o f th e  Inst i tute’s 

staff c ou l d  b e  i n c r eased  s ign i f icant ly  th r o u g h  p l a n n e d  u s e  o f l ong - t e rm 

t ra i nees  ( t hose  i n  r e s i d ence  fo r  s ix m o n ths  o r  mo re ) .  Fo r  e x a m p l e , w i th  

a n  e x p ec te d  a v e r a g e  o f f ive on - t he - j ob  type  t r a i nees  p e r  sen i o r  scient ist,  

a  h u n d r e d  o r  m o r e  o f s uch  t r a i nees  w o u l d  b e  i n  r e s i d ence  a t a l l  tim e s  a n d  

cou l d  h e l p  e x p a n d  substant ia l l y  r esea r ch  a n d  r esea rch - r e l a t ed  act iv i t ies. 

Thus  it w o u l d  b e  h i gh l y  des i r ab l e  a n d  i n  fact  e x p ec te d  fo r  th e  Inst i tute 

to  p r o g r a m  as  m a n y  l ong - t e rm t ra i nees  a s  th e  staff a n d  fac i l i t ies c a n  

a c c o m m o d a te  . Tab l e  4  p r e s e n ts th e  k i nds  a n d  n u m b e r s  o f staff, t r a i nees  

a n d  o the r s  b y  p r o g r a m  a r e as  th a t conce i vab l y  m ight  b e  e n g a g e d  i n  th e  

Inst i tute @ s p r o g r ams . 
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I&TER?i.~TIONAL CROPS RESEARCH Ihs!'ITU?'E FOR THE SEMI-ARID TROPICS 

ILLUSTRATIVE CONSOLZDATED STI;PF AND TE?AIM?XG PROJECTIPONS 

(Numbers of individuals) 

.--c 

Promam Area 

-c11113----I---~L191___c_---1 

-I_-- 

i YoLGiiG3wa.l 
Scientists IScientists 

~~&,_Specialis.tsc --- I & SpecialistsC 

1 i-.---- 32 _ 

1 

1 -___ _- ..--. -- -- 
- Coizwnicatio 

4 -_II___-_ .x1 .,wc---. -“--PI 
a All "senior" scientists/specislists 
b~ounger, less experienced personnel at B,S, and M.S. level 
?it.:;&ers md essigment $a program ~r~a,s scheduled on basis of need Bgld availability of hd:Vfdkkj and funds* Rumbers 

d are illustrative. 
Represents training capacity on basis of four long-term trainees (b months or more per scientist/specidlist:. Actu&l 

nuxzbers prograr;;ed on basis of available funds and trainees. 
eEstension-type trainees. Established on basis of 3 groups of 15 each per year. Approximate duration of training period: 

6 weeks. 
fEstablished labor-pool requirement. 
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INTERNATZONAL CROPS RESEARCH INSTITUTE FOR THE SEMI-ARID TROPICS 

ADMJXISTRATZVE AND SW)?OKf1NG sE'RVICB !Y?!AKV 

(Numbers of individuals) 

Program/Office/Section _ C,__YIY___, ‘,"__q,_ _.._ _._--__-w--m.- "h.._.. ..^.-.. ..-L.T-. :-. i .= 

Administration 

Office of Director 

Office of Treasurer-Controlhr 

Payroll and Disbursement 
Accounting and Bookkeeping 

Office of Administrative Officer 
Travel and Conference Arrangemen 
Inventory md Supplies 

Furchasing 
Supply 
Inventory 

Property Superintendent 
Instrwnent Repair 
Refrigeration 
Plumbing 
Carpentry 
Painting 
Electrical Repair 
Motcr Pool 
Building and Grounds 
Janitorial 
Security 

Person&l 

City Office (if required) 

Mail and Records; Electronic 
Comunication 

L. 
I I 

3 

1 

1 

1 6 

1 

1 

1 

1 
3 
1 
4 
4 
3 
4 

15 
3 
2 

20 

2 
3 

1 

1 
3 
2 

3 

1 
1 
1 
1 

1 

4 . 



Program/Office/Section 

Administration 

Office of Food and Dorinitory 
Services 

Cafeteria 
Domitory 
Staff and Guest Housing 

Officers 

Totals I 5 - 

Executive 
Assistants 

1 

Tcchnisiana 

10 
3. 
2 

Secretarial - - 
Clerical. 

1 

1 
1 
1 

34 
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Program Area 
6 Officer/Specialist 

Administration. 

Director 
Associate Director 
Assistant Director 
Treasurer-controller 
Administrative Officer 

Sorghum & Millets 

Plant Breeder (Sorghum) 
Plant Breeder (Millets) 
Geneticist 
Physiologist 
Entomologist 
Pathologist 
Agronomist 
Botanist (collections) 

Chickpea & Pigeonpea 

Plant Breeder (Pigeon Pea) 
Plant Breeder (Chickpea) 
Geneticist 
Physiologist 
Pathologist 
Microbiologist 
Entomologist 
Agronomist 
Botanist (collections) 

,I r-L.:ll& 13 

PROJECTION OF PHASING OF SENIOR STAFF 

Agreement 
Signed 

T 

1 

1 

Land 
Acquired 

T 

1 

1 

I 

1 
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Date of 
1 

Land Acquit 
2 

tion Plus 
3 

1 

1 

1 



li‘l;, ,. I ,z (j (Cont.) 
-- 

--?-- .--- r” - 

Frogrm Area Agreement Lanci 
& Officer/Swiali.st Simed _l_____l_l_r______n- ..--...- -.-!..a-. Acauired -- ll_...,~-.Twe.s.l____-l__-._I- XE__ 

I)ate of Lmd Acquisition Pl.us Year 
1 I 2 / 3 ' 14 1__-- 

Agronomist 
kgr. Engineer (Ikchinery) 
&Jr* B-qgineer (Soil 8: Water) 
Soil Scientist (Chemistry- 
'Ferti.lizer) 

Agricultural Zeteorologist 

Ec!QnOtiCS 
ECOnOiiSt I 
Economist 

~O~~~~~~ti~~~ 
Infomation Officer/Editor 
Librarim 

~~~~~~ & Dcnonstrat ion 
.e--- 

Trainin& Officer 

Cbernistry & l.Xolo&al Labs 
Bioch@st 
Food Technolonist 

Statistics -- 
Statistician 

E.xErLzent Station Opns 
Exp. Station Super- 

intendent (Agr. Eng,) 1 

..TWI'ALS 3 8 

a 

1 

1 

.1 

1 

1 

9 
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12. Recruitment and Employment Policies 

Employment policies and conditions for senior scientific 

staff will be on an international basis without discrimination as 

to nationality or origin or any considerations other than scientific 

and professional merit and performance. 

Junior scientists, technicians, and ‘clerical, administrative, 

and operational support personnel will be drawn largely from the host 

country and will be employed under terms and conditions established 

or approved by the Board of Trustees. Conditions of employment for 

such personnel would more nearly approximate accepted norms of the 

host country, with such modifications as may be necessary to assure 

availability of well qualified staff and a high quality of performance. 
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13. Facilities Required 

Based on a probable location in India, it is expected that a 

self-contained, self-sufficient crop research and. training center 

(complete with research, administrative and service buildings; 

a field research station with irrigation on a reasonable portion of 

the land; dormitories and senior staff living quarters including 

recreational facilities; and supporting utilities, water lines and 

service roads) will have to be built and/or developed. Given an 

expected location adjacent to a major national institution, the 

required physical plant and facilities will likely be similar to 

those required for the establishment of the International Rice 

Research Institute (IRRI) a Los Banes, the Philippines.. 

building 

Using the IRRI model, the following estimate of space and 

requirements can be projected in general terms: 

Administration Building 

This building would accommodate the principal administra- 

tive offices; public areas (reception, seminar-conference and 

auditorium); Office of Communication, including the library; Office 

of Economi&s ; central files and mail and records. 

Research Building 

Biological research requires certain standard utilities 

and facilities, i.e., water, gas, electricity, laboratories, 

apparatus, machines and equipment. Some requirements are peculiar 
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.  1  

to  pa r t i cu la r  l i nes  o f r esea r ch  a n d  o th e r  r e q u i r emen ts a r e  c o m m o n  

to  al l .  In  th e  first i ns tance,  r e q u i r emen ts h a v e  to  b e  d e s i g n e d  

a n d  p r o v i d ed  fo r  i nd iv idua l l y ,  b u t i n  th e  latter c ase  th e y  c a n  b e  

p o o l e d  a n d  p r o v i d ed  fo r  c e n tral ly. T o  m e e t d i ve rse  a n d  c o m m o n  

r esea r ch  r e q u i r emen ts, it is p r o p o s e d  th a t ma j o r  r esea r ch  p r o g r ams  

o f th e  Inst i tute - s o r g h u m s , m il lets, p i g e o n - p e a , ch i ck - pea  a n d  

p r o d uc tio n  sys tems - b e  h o u s e d  i n  a  r esea r ch  bu i l d i n g  w i th  c e n tra l  

chem ica l ,  b i o l og i ca l  a n d  o th e r  l abo ra to r i es ,  i n c l ud i ng  a p p a r a tu s  

a n d  e q u i p m e n t r o oms , l oca ted  s o  a s  to  fac i l i ta te c e n tra l  u s e  a n d  

serv ice.  

T ra i n i ng  Bu i l d i n g  

Th is  

d e m o n s t rat ion 

fac i l i t ies to  

bu i l d i n g  wi l l  p r ov i d e  o ff ices fo r  th e  t ra in i ng  a n d  

p r o g r a m  staff a n d  app r op r i a t e  ins t ruct iona l  r o oms  a n d  

b e  u s e d  ma i n l y  fo r  shor t  te r m , ex t ens i on  sub jec t  

m a tte r  t ra in ing.  

P lant  M a te r ia ls  Bu i l d i n g  

A  su i t ab le  faci l i ty wi l l  b e  r e qu i r e d  fo r  ca r ry i ng  o u t o pe r a -  

tio n s  w i th  r e ga r d  to  th r esh i ng ,  h a n d l i n g , p rocess ing ,  s to r i ng  a n d  

sh i p p i n g  o f e x p e r imen ta l  s e e d . T h e  bu i l d i n g  wi l l  (1 )  h o u s e  th e  

g e r m  p l a sm  co l l ec t i ons  o f s o r g h u m , m il lets, ch i ck -peas  a n d  p i g e on -  

p e a s 3  (2 )  p r ov i d e  h a nd l i n g  a n d  s t o r age  s p ace  fo r  e x p e r imen ta l  s e e ds  

a n d  o th e r  d ry  o r  re f r i ge ra ted  p l a n t m a ter ia ls ,  (3 )  a r e as  fo r  

p r e p a r a tio n  a n d  s t o r age  o f ce r ta in  p l a n t /seed m a te r ia ls  fo r  

ana l yses ,  a n d  (4 )  p r ov i d e  r ece i v i ng  a n d  i n - p r ocess i ng  a n d  o u t -p rocess ing  
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and packaging facilities for incoming or outgoing shipments of 

experimental quantities of seeds and other plant materials. 

Field Research Services building 

This building will house the Office of Experiment Station 

Operations for work areas in crops, agronomy and soils, and plant 

protection in direct support of field plot research and for farm 

supplies storage, mixing and storage of fertilizers and chemicals, 

and storage areas for farm machinery and equipment a It will include 

also lockers p showers and other service facilities for the Institute’s 

labor pool. 

Engineering Services Building 

This building would house and provide space and facilities 

for property maintenance shops and personnel, building and grounds 

maintenance, inventory and supply, general work area, vehicle 

garages, and agricultural engineering research. 

Plant Growth Facilities 

Suitable structures and facilities - greenhouses and 

screened plant growth chambers, head houses and service facilities - 

wilt be required to conduct controlled research in genetics and 

cytogenctics, plant physiology, weed control, soils (chemistry, 

fertility, microbiology)) plant pathology and entomology. 

Seudent Dormitories, Cafeteria and Wec.reation Building(s) 

Suitable resident quarters will have to be’ provided for 

long term and short term students. Accommodations for up to 
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long term students and short term students should be provided 

based on projected training capabilities of the Institute. Such 

accommodations should include an appropriate dining facility and 

recreation rooms and lounges. 

Staff Housing 

It is probable, based on experience in establishing similar 

international institutes, that staff housing will have to be provided 

for the senior staff and selected junior staff, especially female 

clerical and technical personnel. In the case of IRRI, a staff 

dormitory has been provided for many of the secretaries and clerical 

staff. 

It can be planned that a director’s house, a minimum of 

detached, single family houses, multiple family houses, one 

staff dormitory for persons and one guest house will be re- 

quired. Associated with these staff quarters should be living 

quarters for servants and recreational facilities for adults and 

children. 

At certain of the potential sites,housing for senior staff 

could probably be arranged on a rental basis in the city, rather 

than relying on construction of such houses on site. 

14. Preliminary estimates of budget requirements 

a) Recurring Costs of Care Program 

1. Staff: Table 7 presents illustrative projected 

phasing of staff personnel by categories. and 
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- estimated costs at several stages of development. 

The estimates of phasing and costs are based on 

experiences of existing institutes such as IRRI, 

CIMMYT, CIAT, and 1ITA.l They can be only approxi- 

mated at this stage. A better estimate of personnel 

costs and expected rate of employment will be possible 

when the Institute is authorized. Based on the 

estimates in Table 7, total permanent personnel 

costs when the Institute is fully staffed after 

a period of four to five years would be approxi- 

mately $1.8 to $2.0 million. To this should be 

added approximately $110,000 to $125,000 for 

special, temporary staff members (visiting scientists 

and post-doctorals). 

2. Uperating Costs: Based on a rough estimate of 

U.S. $10,000 per senior officer/scientist/ 

technician for research and logistical support 

(supplies, equipment, housing, utilities, official 

travel, and administrative costs), annual operating 

'IRRI: International Rice Research Institute, Los Banes, The Phil ippines 

CIMMYT: Centro lnternacional de Mejoramiento de Maiz y Trigo, 
Mexico City, D. F. 

CIAT: Centro Pnternacional de Agricultura Tropical, Cali, Colombia 

IITA: International Institute of Tropical Agriculture, Ibadan, 
Nigeria 
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expenses would be of the order of $300,000 to 

$350,000. 

3. Training Costs: Table 7 summarizes theestimated kinds, 

numbers , and costs of trainees. Trave 1, cost of l iving 

stipends, and incidental expenses to provide for 100 

long term scholar trainees would be approximately 

$260,000 annually, estimated at current levels. 

b) Capital Costs 

1. 

2. 

Land: It would be expected that the host government 

would make a suitable area of land (not less than 500 acres 

and preferably 1,000 acres or more) available either 

free or at a low nominal cost. 

Buildings, Equipment, and Utilities:*Costs for these 

items can be expected to be between U. S. $9 .O and $12.0 

million. This is based on the experiences at IRRI, 

IITA, and CIMMYT. 

* These estimated costs are based on the space requirements at the 
following prevailing construction rates: i 

1. Residential Buildings 70 Rs/sq. ft. 
(does not include land and external services) 

2. Dormitory and International Hostel 70 Rsjsq. ft. 
3. Laboratories 50 ft. Rs/sq. 
4. Service Bui 1 dings 40 Rs/sq. ft. 
5. External Services 5% of cost 
6. Contingencies 5% of cost 
7. Architect’s Fees 6 to 11% of cost 
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TAELE 7 

ILLUSTRATIVE PROJECTED PHASII\IG AND ESTINATED COSTS FOR STAFF PtiRSOIWL 

SCHOLAR - TRAIXZS AND OTHERS 

t 
. . 

. 



SUMMARY OF ESTIMATED COSTS 
U. S. Dollars 

1,000’s 

Recurring Costs 

Permanent Staff 1,800 to 2,000 
Special Staff 110 to 125 
Operating 350 
Training 260 

Capital Costs 

Buildings, Equipment and 
Utilities* 

10,000 to 12,000 

c) Costs for Strengthening Regional and National Programs 
linked with the Institute's Major Objectives 

It is not possible to prepare detailed estimates of the 

requirements for strengthening the various regional and national 

programs concerned with the field of work which is the concern of 

this Institute. This should be kept under continuing review and 

study so as to develop the arrangements and levels of support 

needed in each particular case. The general pattern for such 

cooperative effort is set forth elsewhere. 

15. Host Country Relationships 

a} Legal St&us 

The Institute must be provided appropriate legal status 

by the host country adequate to enable it to function effectively 

as a truly international institute. The team has been assured by 

* See footnote on previous page 
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thLe officials of India that this will be examined thoroughly and 

that necessary measures will be taken. The team  is of the opinion 

that specific legislation, worked out in consultation with the 

Interim  Development Advisory Board, should be given very careful 

consideration to the end that clear and direct authority and legal 

status to the Institute and its program  are assured. 

b) A rrangements and assurances for expeditious movement of: 

a) Staff members into and out of the host country. 
Visiting scientists, administrators, and trainees 

c) Seed and genet.ic material exchange 
d) Release and dissemination of research results 

.The team  has been assured that there will be no restrictions 

on the appointment and posting of staff and of the entry to India and 

participation of scientists, trainees, and other visitors concerned 

with the Institute’s program  on the basis of nationality of origin, 

irrespective of whether or not India may have active diplomatic 

relations with the country concerned in any individual case. This 

will be subject;only to the normal  checks and clearances required 

for security purposes. 

The government proposes to establish a quarantine unit in 

direct association with the institute to assure prompt and expeditious 

examination of incoming and outgoing seed shipments and thus avoid 

any unnecessary delay in seed movement. In principle, no restrictions 

are anticipated other than the examination necessary to assure the 

avoidance of import or export of diseases and pests which m ight pose 
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a threat to the agriculture of the host country or to others to 

which seeds may  be  sent. 

Every effort possib le will be  made  to expedite communica-  

tion among  the cooperat ing countr ies and  to make  the results of 

research avai lable to all potential users as  rapidly as  possible. 

Cl Tax  and  import provisions for the Institute and  for 
non-nat ional staff 

The  Government of India has  g iven assurance to the team that 

reasonable provisions will be  worked out to extend income tax exempt ions 

to non-nat ional staff members  of the Institute, and  for expedit ious 

handl ing and  import tax exempt ions to the Institute and  for its non- 

national staff members.  The  Government wishes to be  appra ised of the 

specif ic concess ions which have been  provided to the other international 

institutes al ready in existence and  any addit ional provisions which the 

exper ience of the other institutes has  shown would be  required for 

smooth and  effective operat ion of the program, as  a  basis for their 

working out the necessary arrangements. 
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