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Plant 3reeding Institute
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Trumpington
Cambridge CG 2 2LQ

September, 1976

Dear Sir John:

I wrote to you on 3 Anr1, 1,76, sending the draft report of the Quinquennial
Revicu Panel of the International Maize and Wheat Im;provement Centre. Since that time,
the draft Report has been discussed at a rreeting of tic Technical Advisory Committee,
and the Director of CIL YT has also had the opportunity to send his comments to me.

The questions and comments raised by TAC and by IiY) have been considered by me
and, where appropriate, amendments have been made to the draft and a revised Report pro-
duced. The revised Report was then circulated by mail to the members of the Panel and
considered by them. After further minor revisions, the Report was then approved by the
Panel and a final, definitive version has now been produced.

It is this Report that I now have the pleasure of submitting to you, and I trust
that you and your colleagues on TAC and in the CGIAR, as well as the Director and staff
of CI-T, ,ill find it useful and constructive. Those who are entrusted with the
dire-tion and guidance of the work of the International Agricultural Research Centres
bear an awecome responsibility to the people who depend upon them to provide the means
of increasinp the quantity and quality of food supplies. The comments of this Panel
are therefore offered in humility in face of the enormity of tne problem. At the same
time, the Panel was fully appreciative of the many fine attainments which can already
be credited to the work of CIMMYT.

Since reviews of this kind are to be a regular feature of the operation of the Inter-
national Agricultural Research Centres, it might be helpful if I were to suggest some
means by which the work of the Panels might be rendered more efficient. First, it would
be helpful if briefing documents could be provided well beforehand, in the most succirt
ctylo necessary to convey information on the achievements, the changes of programme con-
tent and on modification of the organization that have taken place since the last review.
The briefing documents would also be helpful if they laid out the planned research pro-
pramme for the next five years, and indicated the general nature of the changes in organiza-
tion, staffing and (if 'his falls within the remit of the Revieu) the budgeting necessary
to achieve this. Briofing material on the organizational structure of the centre and its
present staff, with brief biodata as provided by Cfl4MYT would also be helpful. Clearly,
it would be desirable to request the centros to make all senior staff available to meet
the Panel, unless there are over-riding reasons for their absence. During its visit, the

n oud be giver H, epportunity of talking with all senior staff in reasonable
seclusion or privacy, since it is only in this way that close interaction can take place
between staff members and the Panel. Some of these provisions have no doubt been made by
the centres reviewed, but it would be well to establish a standard pattern of operations.

You will see that these arrangements will make it readily possible for Rseview Panels
to incorporate in their reports the information sought by members of TAC in relation to
recent achievements and the consequence of earlier reports on the work of the Centre. U-
less special provisions are made, this will not be possible as requested at the last T
meeting.
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Od also requested further comment on the nature of the constraints affecting CIMYT's
programme. The presence or absenoe of constraints is referred to in the presentation of
the conclusions and recommendations. Of course, wherever a specific proposal is made in
this respect, this will, if implemented, have the consequence of removing a constraint.

Annex VI, dealing with CII17 quarantine arrangements, has been added to the heport.
C2lYT does all that it can to limit the spread of diseases and pests. In my view, however,
the old principit of caveat emptor app'lis. Having said this, however, there is a clear
responsibility to proterc -ose recipient nations which have as yet inadequate phytosanitary
Services.

our or&ittee .eme'ors will find references to physiological work in paras. 33, 104,
107 and 110, and to socio-_conomic wor in paras. 102 - 201.

crecuestod that more abtntion should tyiven to owtreach programme s, the pro-
posed reional service-c of CI and its intorlinking with other agencies. A small group
of Panel members therefore subsequently visited Tunisia and Lgypt to survey particular
national prograenr-s, and a uplmet to the main Peport is in the course of preparation.

IL !ay Loetat th e Pane 1 not .:ish to be Jogmatic on the alterntivos
spc>iic or e ml tion in plant va-rieties, but it felt the need to ensure t t the
ost Cive option or opions shciuld be followed. Consequently, it requsted that o'

scientific evidence should be asse--blet and your Comittoe in its continuing technical
role ill no doubt wish to assess thiso e-vidence in the future.

Finally, I ish to recor -" sincere tha .ks for the contributions r-ade by each member
of the Panel, for the vr- considerable contribution m~iadc by Ohilippe hahler as fecretar
eaber, and for tic enerally helpful manner in which the Panel was roceived by the

7irector--' -inoral and the staff of CI at all levels.

Yours sincerely,

alph 7iley

Sir John Crawford
Chairman, Technical Advisory Committee
Consultative Group on International

Agricultural fesearch
32 olbourne Avenue
TAMIP
Canberra, A.C.T. 2600
Australia
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REPORT OF THE QUINQUE-NIA REVIEW PANEL TO CIl4?'2

March 21 - April 4, 1976

I. INTRODUCTION

1. At its fifth meeting, in July 1973, The Consultative Group on International Agri-

cultural Research (CGIAR) saw the need to assess the overall scientific quality and effec-

tiveness of the work being carried out by the International Agricultural Research Centres

(IARC's). A Sub-Committee on Review Procedures was established and reported to the CGIAR

in November 1973. Further to the deliberations of the CGIAR, the revised report of the

Sub-Committee made the following recommendations to the CGIAR and to its Technical Advi-

sory Committee (TAC):

"The CG needs periodic independent external assessments of the

overall scientific quality and effectiveness of each Centre, and of the

continuing need for its work, with special emphasis on the need to ensure

that activities are not continued longer than necessary, and that acti-

vities of lower priority are replaced by those of higher priority. Such
assessments are not appropriate on an annual basis, but should be scheduled

no less frequently than every five years. Such assessments are equally

needed by the Centres themselves, and it is the practice of the Centres to

organize them (sometimes separately for major segments of the research pro-

gramme, rather than for a Centre as a whole). The CG looks to the TAC to

assure that such periodic external assessments are made; it would seem

feasible for the TAC to meet its responsibilities in most cases by (1)

assuring itself that the Centre's assessment process is adequate, and (2)

participating in the Centre's assessment process by mutual agreement with

the Centre's Director. If the TAC considers it necessary, it can lay on

a special assessment process separate from that organized by the Centre

for its own purposes.

"We recommend that (1) the TAC and the Centres develop an agreed

forward schedule and agreed standards and methods for conducting such
periodic external scientific assessments; (2) the TAC adopt a regular

procedure for participating in such assessments, reviewing their results,
making any independent assessments it may consider necessary, and reporting

its judgement to the 0G."

2. The TAC accepted this mandate and charged the Secretariat to draw up a schedule

for such review and to prepare draft Terms of Reference for the review missions. The

Review Mission to IRRI was carried out from November 23 to December 12, 1975. CIMMYT was

selected as the second centre to be reviewed and the Terms of Reference for the Review

Mission, after consultation with the Director-General of CIMNYT was finalized as follows:
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TERMS OF REFERENCE

Introduction

The Consultative Group on International Agricultural Research(CGIAR) has charged its Technical Advisory Committee (TAC) with theconduct of quinquennial reviews of the value and effectiveness of theInternational Agricultural Research Institutes, Centres and Programmeswhich derive their financial support from the members of the CGIAR. Itwas agreed by the TAC at its Ninth Meeting held in May 1975 that thework of the International Maize and Wheat Improvement Centre (CINM)should be reviewed by the TAC in 1976. The present Review Mission isbeing organized in accordance with that decision.

Scope and Purpose of the Review

The major objective of such missions has been defined by TACin agreement with the Directors of the International Centres as follows:

"on behalf of the Consultative Group, to assess the quality
and value of the scientific programmes of the Centres inorder to assure the Consultative Group members that theoperations being funded are being carried out in line withdeclared policies and to the full international standard
expected."

It is hoped that the review will inter alia assist the Inter-national Centres themselves in planning th programmes and ensuringthe validity of the research priorities recognized by the Boards of theCentres.

In pursuance of the main objective, defined above, the Mission isrequested to give particular attention to the following aspects of the Workof the Centre:

(i) the results of past research and training programmes atthe Centre and the use to which the results have been
(or are planned to be) put;

(ii) the relevance, scope, content and objectives of the pre-
sent (and planned) programmes of research at the Centre
in relation to (a) the broad mandate of the Centre, and(b) the immediate and long-term needs of the maize and
wheat industries globally, and to advise on the future
composition and balance of the programme of research;

(iii) the current conference and training programmes being under-
taken (or planned) by the Centre and the factors affecting
the use of trainees by the recipient countries once theirtraining has been completed;

(iv) the effectiveness of the work conducted under the infor-
mation service and outreach programmes of the Centre, andits impact on recipient countries;

(v) the expenditures of the Centre in relation to the quantity,
nature and quality of its research and training programmes;



(vi) the adequacy of the resources availa ble to implement the
programmes of research and training recommended above;

(vii) the constraints -hich may bn hindering the ahievement of
the Centre's objectives, and possible means of reducing or
eliminating such constraints;

(viii) the effectiveness of coorditit-on of aotivities at the Centre,
both in respect of internal consistency and balance of pro-
gramme elements, and in particular with reference to its linkag~es
i'tt other national and international organizations.

On the basis of its review, the Mission will report to the Chair-
man of TAC its views oi the need for any changes in the basic objectives
or orientation of the Centre's programme elements, and on means of improv-
ing the efficiency of operations, and will make proposals for overcoming any
constraints identified under item (vii). While the Mission should feel free
to mate any observations or recommendations it wishes, it must be clearly
unders3tood that the Mission cannot commit the sponsoring organization, viz.,the 7GTAR/TAC.

3. The Review Panel convened at CIMMT's Headquarters at El Batan on March 21, 1976.
The composition of the team is given in Annex I.

4. The Review Panel first considered its programme in the light of its Terms of
Reference. It was noted that it had not been feasible to give the Panel an opportunity
to assess directly some of the CIMMYT activities outside Mexico, as initially planned.1
The Panel therefore felt that it might not be in a position to make a comprehensive assess-
ment of "the effectiveness of the work conducted under ... the outreach programmes of the
Centre, and its impact on recipient countries". The number of countries involved in the
present outreach programmes of CIMMYT would have in any case made it impossible for the
Panel to cover them fully and evaluate the impact of these activities.

5. CIMMYT had however invited at the request of TAC several of the senior field
programme officers and associated nationals to join the discussions with the Review Panel

(see footnote I/ in Annex II). As several of the members of the Review Panel were already
familiar with some of the CIMMYT activities outside Mexico, .e Panel nevertheless felt
that it woiuld be possible to pay some attention to the CIrYT outreach programmes. -ne
Panel also agreed that it would leave it to the TAC to decide, after consideration of the
draft report, whether additional steps would have to be taken to ensure a fuller coverage
of the CIMMYT activities outside Mexico to provide a complement to the Panel Report.J

6. The Panel first spent two days at El Batzin for a general presentation of CIMMYT's
activities and a visit to the main Headquarters' facilities. It then flew to Ciudad
Obreg6n for three days to examine the field activities on wheat, barley and Triticale

A visit to the CIMMYT activities in Guatemala had to be cancelled because of lack
of time.

2 At the request of AU, visits to CIMMYT's programme in Egypt and Tunisia were subse-
quently arranged for a small group of Panel members in August 1976. A supplementary
report dealing with these visits is appended.
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hosted by the Mexican research station of CIANO (*). The Panel returned to El Batin for

two days during which it reviewed some of the supporting activities of CIMMYT in the field

of information, statistics and economics and started report-writing. A two-day review of

the Maize Programme was then carried out at another research station at Poza Rica. Return-

ing to El Batin, the Panel had further discussions and interviews with CIMMYT staff and

finalized its draft report. The preliminary conclusions of the Review were discussed with

the CIMMYT staff and the Board of Trustees before the Panel departed from Mexico. The

detailed itinerary and work schedule of the review are given in Annex II.

7. In reviewing the various components of the CIMMYT programme, the Panel adopted

the following procedure: the whole Panel first received a presentation of the programme

components by the senior staff- involved. These presentations included visits to field

trials, laboratories facilities, and consideration of CIMMYT programme documents and re-

lated publicationsJ. After discussion with the staff concerned, the Panel drew up its

first conclusions and entrusted one or a few members with the task of drafting the rele-

vant section of the report. In a number of instances the CIMMYT staff members concerned

were further consulted during the drafting. The whole team finally reviewed each of the

sections of the draft report and adopted the present report.

8. The broad conclusions of the Panel Review were communicated to the Director-

General and subsequently to the Board of Trustees and senior staff before the Panel left

El Batin.

9. The report was finalized in June 1976 and approved by the Panel by mail. Where

appropriate, account was taken in the final report of comments on the draft report made

by CIMMYT and by TAC at its 13th session.

(*) CIANO - North West Centre for Agricultural Research.

The list of the CIMMYT Staff and other persons contacted during the Mission is
given in Annex IV.

The list of CIMMYT documents provided to the Panel is given in Annex III.
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II. DESCRIPTION OF CIMMT AS A PLANT BREEDING, RESEARCH
AND TRAINING ORGANIZATION

10. The International Maize and Wheat Improvement Centre (CINMYT) is an outgrowth of
a 20-year collaborative research programme between the Rockefeller Foundation and the
Mexican Ministry of Agriculture. This programme was reorganized in 1966 and an interna-
tional centre was establishe'i through an agreement with the Government of Mexico, giving
an autonomous status to the Centre under an International Board of Trustees. The agree-
ment describes the mandate of CIMMYT as follows:

a) To promote and carry out, nationally and internationally, programmes to
improve in all its aspects maize and wheat production and if advisable the
production of sorghum, rice and other food crops, in order to obtain greater
unit yields and better production and quality of these crops.

b) To c arry out basic and applied research activities in order to achieve the
purpose mentioned in the preceding point.

c) To prepare and distribute superior genetic material, which will permit the
achievement of higher yield standards and better quality of crops.

d) To carry out locally and internationally, training programmes for the pre-
paration of scientists and technicians with the necessary experience in research
and in the application of results, relevant to the activities of the Centre.

e) To promote and participate in the conduct, locally and internationally, of
all kinds of scientific and technical meetings and, of any activity directed to
obtaining close cooperation among scientists engaged in programmes for the
improvement of cereal production, as well as of the interested sectors in any
part of the world.

f) To publish and distribute the results obtained from research programmes and
carry out what may be necessary to promote the immediate and efficient applica-
tion of these results to the improvement of quantity and quality of maize, wheat
and other important food crops on a local and international level.

11. CIMMYT became part of the CGIAR system of international centres in 1971. While
it was not felt necessary to engage in a formal reconsideration of its mandate as
established, in 1966, in the agreement with the Government of Mexico, the CIMMYT's Board
of Trustees, the TAC and the CGIAR had the opportunity of discussing the broad areas of
responsibility of CIMMYT in the context of the development of CIMMYT's activities in
relation with those of other IARC's.
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12. In 1973 the CIMYT Board of Trustees reaffirmed that the mandate of the Centre is
to improve the quality and quantity of maize and wheat wherever they can be grown effi-
ciently in the world, especially in the developing countries. In addition, CIMOYT, with
the approval of its Board of Trustees, became involved in programmes related to barley,sorghum and Triticale. The objectives of these programmes are further discussed in
chapters II and IV of the report.

13. The scope of CIMMYT's mandate in promoting national programmes is reviewed in
Chapter VII, while the involvement of CIMMYT in basic research is discussed under Chapter
VIII. It is however worth noting at this stage, that the mandate does not clearly de-
lineate the scope of CIMOYT's activities at either the international or the national level
nor spell out its relations with the other international centres and with basic research
institutions. The degree of CIMMYT's involvement in production programme is also not
clearly differentiated. An overall examination of the way in which CIMMYT activities
have evolved may, however, explain how this mandate has been interpreted.

14. It is clear that CIMMYT activities have been mostly concentrated on the task set
out in the third paragraph of its Terms of Reference, that is "To prepare and distribute
superior genetic material which will permit the achievement of higher yield standards and
better quality of crops". To this end, CIMMYT has assembled and is maintaining collec-
tions of germ plasm of a considerable diversity. Each year thousands of crosses are made
out of these collections using eight different sites in three different climatic zones of
Mexico, thus permitting two growing seasons of the same crop per year in different sites.
The crosses are tested concurrently in these stations in Mexico and in several dozens of
national research stations and other sites, in developed and developing countries. The
results of these international testing programmes enable CINJMYT to select the material
having the widest adaptability, high yielding potentialities and disease resistance, as
well as other specific qualities. This material is made available to national research
institutions for further breeding and adaptation to local conditions.i/

15. Both in the conduct of the international testing programmes and in the promotion
of breeding activities by national institutions, CIMMYT found that developing countries
were handicapped by a shortage of experienced staff and the lack of homogeneity in the
breeding and testing techniques. It therefore undertook to train a very large number of
people at a range of levels of experience mostly through in-service training within the

eTo give an example of the scale of seed distribution, during 1975 in the internationalwheat breeding programme more than 3 tons of seed involving 1379 sets of seed wereairfreighted to 90 countries. In the same year 318 sets of maize seed weighing4.5 tons were shipped to 45 countries. The Panel was particularly impressed with theefficiency of the facilities for seed treatment, safe packaging, and speedy dispatchof these enormous lots of seed. This is the finest example of the logistics of seeddistribution in the world.
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CIMMYT research stations in Mexico. This training programme was further expanded by
facilitating the access of trainees to a number of universities and providing opportuni-

ties for postgraduate studies at the CIMMYTf research stations.

v. As the CITIMYT treeding and training programmes developed and their usefulness was
increasingly recognized, the Centre was called by a growing number of national institu-

tions for assistance in establishing their priorities and in operating their programmes.

17. In addition to the advisory services provided by the senior staff during their
visits to cooperating institutions, some CIMMYT staff members were outposted to provide
full-time assistance to national programmes and regional cooperative networks.

18. CIM4YT also recognized that while major progress was being made in promoting the
use of superior genetic material, other constraints were limiting the adoption of this
material and its impact on food production. This lead CIMMYT to undertake production-

oriented training and research on some of the relevant economic and social factors. It
also has programmes on agronomy, plant physiology, and plant pathology, in so far as they
relate to and supplement the breeding and training programmes.

19. The above activities developed with the help of three principal kinds of funding.

These are:

i) The core unrestricted income from a number of donors which, through the

CGIAR, contribute funds without restrictions for use within the budget

approved by the CIERYT trustees and endorsed by the CGIAR.

ii) The core restricted income from multilateral and bilateral aid agencies,

which provide funds for activities specified by the donors, within the

budget of CIMMYT, similarly approved as in i) above.

iii) The special project income which supports mainly outreach activities and

participation in national programmes through funds provided by interna-

tional organizations, foundations and bilateral aid programmes. These

programmes are approved by CIMMYT's Board of Trustees but are not funded
through the CGIAR.

20. The application of these resources and their relative importance are further

discussed in Chapter XIII.

21. The organizational structure of CIMYT comprises the following:

i) The Direction

ii) The Maize Programmeincluding the related activities in many fields such

as agronomy, entomology, pathology, genetics, wide crosses, and training,

Research on sorghum is also included in this programme.
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both in Mexico and outside, and the participation of a number of pre- and

postdoctoral fellows.

iii) The Wheat Programme which is organized along the same pattern as the Maize

Programme, covers bread and durum wheat, and barley and Triticale.

iv) The Support Services for experiment stations management, agricultural

economics w-earch, information and publications, the statistical and

computer services, and the laboratories.

v) The Administrative Services for personnel, finance, equipment and building,
travel, and visitors.

22. More details on the organizational structure and the staffing of the Centre are
given in Annex IV.

23. CTM1YT works on eight experiment stations in Mexico - four are CIMMYT-operated
and four are cntrolled by INIA (the Mexican National Institute of Agricultural Rsearch).
These stations range in elevation from sea level to 2,640 metres. Because of the wide
range in temperature, moisture and radiation on these stations, CIMMYT's experiments are
exposed to maize and wheat growing areas of the developing world in which CIMMYT is con-
centrating its efforts. As can be seen from the Table 1 below, most of these stations
accommodate several programmes at different seasons of the year, enabling CIMMYT to grow
two generations of most experimental lines per year.

TABLE 1

DiItacefrom Ex1a. adusdStation Coset t Mexico itY i! tLe bCMY Season
CIANO INIA Cd. Obregn. 8 km 1800 km 39 m 27°N 150 ha. wheat* Nov-May
Navoloa-INIA Navooa, 1 m 1735 km 40 m 27

0
N 14 ha tcafe Jun-Dec

Los Mochis-INIA Los Moc. 20 km 1580 km 40 m 26 N 2 ha wheat Dec-MayRio Bravo INIA Rio Brav, 10 km 1600 km 30 m 26 N 1 ha maize Nov-Maya r zz R ca. 10 km 282 km 60- 20 N 38 ha maize (planted Dec-May
twice a year) Jun-Nov

2 ha. wheat Dec-MayEl Batan -CIMMYT Texcoco, 4 km 47 km 2249 m 19'N 20 ha. maize Api Dec
34 ha. wheat** Apr Dec

2 ha. sorghum Jun-DecAtizapan-CIMMYT Toluca, 27 kmi 60 km 2640m 19'N 44 ha. wheat* Apr Dec
18 ha. maize Apr-Dec
5 ha potatoes t Mar-DecTlaltizapan-CIMMYT Cuprndv&ar 4? km 132 km 940 mn 18 N 31 ha. maize (planted Dec-May

twice a year) Jun-Nov

'includes ba ley and titicale ** incluaes barley and triticale; 12 ha. are rented. t in cooperation with the InternationalPotato Ceniter
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III THE WHEI PROGRArg

III-A INTROIUCT ION

24. The Wheat Programme is one of the two principal research divisions in the CIMMYT
organization, the other being the Maize Programme. At the time of the Panel's visit, the
Wheat Programme was staffed by a Director and Associate Director, by eleven Senior
Scientists, two Research Associates, six Post-degree Fellows and two Visiting Scientists.
There were eleven scientists posted to International Cooperative Programmes.

25. Although designated the "Wheat Programme", the work of this division of CIMMYT
encompasses research on four crops. These are bread wheat, durum wheat, Triticale and
barley. The details of the work specific to these crops will be discussed in the sections
of the report immediately following this Introduction.

26. The work of the Wheat Programme commenced more than twenty years before the inau-
guration of CIMMIT when the Mexican Ministry of Agriculture and the Rockefeller Founda--
tion agreed to collaborate on crop research and staff training. Their joint work on
wheat gave particular stress to the devastating attacks of stem rust.

27. Dr. Norman Borlaug was involved in this research from 1944, initially as a plant
pathologist. Subsequently, he participated in all aspects of the wheat work as breeder,
pathologist, agronomist and production specialist. To him and his Mexican colleagues
belong the credit for developing the high yielding, semi-dwarf, spring wheats which ini-
tially had a big impact on the agriculture of the fertile valleys of northwest Mexico
and subsequently on the agriculture of many other low latitude wheat-growing regions
around the world. Borlaug's contribution to the alleviation of food deficits has been
widely recognized - especially by those people whose food supply he has helped to increase.
Formal recognition has been accorded to him in many ways, not least by the award of the
Nobel Peace Prize. The Panel is pleased to have the opportunity to add its tribute to
these many others.

28. Thus when CIMMP came into existence in 1966, the bread wheat programme was
already well established and its achievements acknowledged. It was designed to have an
immediate impact on agricultural production by the speedy provision of new and improved
genotypes that could be taken into farm use with the minimum of delay. The CIMMYT
Wheat Programme's close collaboration with the Mexican National Agricultural Research
Institute (INIA) continues.

29. The rapid through-put and wide acceptibility of the bread wheat material were
based on the extensive hybridisation programmes and the practice of selection in
massive amounts of segregating plant material. This was facilitated by growing two
generations in each year - one at Obreg6n and one at Toluca. CIMMYT Review 1976 points
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out that bread wheat varieties from this programme now occupy about 25 X hectares of
land.

30. Research in the Wheat Programme on crops other than bread wheat was initiated
after the constitution of CIMMYT in 1966. In some cases, however, this simply represented
the resurrection of earlier interests that had been placed in suspended animation because
of the attention needed to t the semi-dwarf bread wheats into large scale use. This
was true of durum wheat, work on which was expanded following the production of semi-dwarf
plant types in 1968. Barley breeding was resumed in 1972, while work on Triticale was
initiated at CIMYT in 1966.

31. In all of these crop species a pattern of work was followed similar to that which
had been successful with bread wheat. This program was, and is, essentially pragmatic,
handling large amounts of genetically diverse plant material and being extremely well
organized in its detailed logistics. Because genetically very similar bread wheat varieties
had been successful several countries, CIMMYT was led to the view that wide adaptability
in crop genotypes was one of the important selection criteria in the plant breeding pro-
gramme of an international centre. The Panel discussed this concept with CIMMYT staff but
no consensus was attained. It seemed to the Panel that the maximisation of production
would be achieved if each agricultural environment had tailored to it varieties which
would match the specific.conditions of climate, soils and such limiting factors as diseases
and pests. Of course, since it would be impractical to cover every environment some com-
promise would be necessary. CIMYT's view was that, since season-to-season variations
within regions could be greater than the mean difference between regions, the capacity for
varieties to produce well in different ccnditions is of overriding significance. No
unequivocal resolution of these alternative views was available. However, because in terms
of world food production the issue is so important, the Panel hopes that CIMMYT will con-
tinue to provide the scientific evidencel/to permit a choice between the alternative options
of wide scale or more specific adaptation in plant varieties, or show where the compromise
should be drawn. This compromise will be drawn differently in an international agency such
as CIMMYT serving a range of agro-climatic zones compared with that of a national programme
serving a more restricted set of environments. It may be noted that in the Maize Programme
populations are developed, each intended for different agro-climatic situations. It may
however be also noted that in the Wheat Programme segregating material is distributed from
which some national programmes may be able to isolate varieties with specific adaptation.

.1/ This might be alleviated, for example, by the analysis possibly of existing yielddata when environments are classified in relation to such factors as day length,temperature or rainfall.
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32. The Panel also discussed with CIMMYT staff the procedure by which crop genotypes

may be selected for marginal environments and conditions of poor management. This ques-

tion is particularly relevant for durum wheat, Triticale and barley because in these crops

CIMMT's aim is to fit genotypes into the more difficult agriculture environments in which

some of the world's poorest people live. CIMMYT pointed out that when genotypes are com-

pared by growing them in conditions with high inputs of fertilizer and with good control of

irrigation water, weeds and other limiting factors, differences between genotypes are

maximised so that selection is simplified. This argument is entirely valid if the rank

ordering of genotypes is not different in the high input environment from that in the

stressed environment in which farmers try to produce the crop. The Panel recognizes that

attempts to breed for stress environments are made by distributing crossing blocks and

segregating F2 and later generation plant material to regions and nations where these

conditions prevail. However, it wondered whether more, and more rapid success might be

attained if increased attention were given to this in Mexico and it suggests tVat consi-

deration should be given to this by CIMMYT.

33. A modest cereal physiology programme includes studies on methods of early selec-

tion, effects of shading and temperature at critical periods on yield potential, 
possi-

bility of shortening the vegetative phase of the crop, resistance to drought and increas-

ing photosynthetic efficiency by incorporating erect leaves into the plant. 
The Panel

recommended that the work on wheat physiology be further integrated with that of the breed-

ing programme so that there is the maximum interaction of all parts of the programme.

Physiological research in relation to breeding can be expected to contribute significantly

to the improvement of the methods of selection of varieties to fit into environments where

crops are under stress. It should aim to define the morphological and physiological

criteria for which selection needs to be practised in order better to match varieties to

such conditions.

34. The CIMMYT Wheat Programme staff constitutes a cadre with unrivalled experience

in the technology of wheat production on a worldwide basis. Consequently they are able

to perform an important role in promoting, in many developing countries, the production-

oriented attitudes and approaches which characterize the CIMMT programme. Much of their

strength in doing this arises because it is widely recognized that CIMMYT provides im-

partial advice with no political bias. The Panel considered this part of CIMMYT's work

to be of great value. It trusts that the Centre will long be able to act in this way and

that the CIMMYT view will be placed alongside advice available from other sources or

other aspects of agricultural development.

35. Finally, in these general comments on the Wheat Programme the Panel wishes to

record that it was very impressed by the wholehearted commitment, enthusiasm and devo-

tion of all members of the CIMMYT staff that it encountered working on bread wheat,

durum wheat, TjjtiAl and barley.
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III-B BREAD WHEAT PROGRAMME

(i) Objectives

36. The Panel was told that consistently high yields over many environments

are the objectives of this breeding programme. Since diseases have been a factor

in reducing the level of stability desired, resistance to the important ones is

essential.

(ii) Organization

37. Breeding of bread wheat has been under the direction of Dr. N.E. Borlaug

for many years. It is now a vast programme involving three experienced breeders

at CIMMYT, along with two plant pathologists and a cereal chemist. Further ex-

perienced staff are operating in the regional programmes and comprise both breeders

and pathologists.

(iii) Scope of Work

38. Outstanding success has been achieved in the programme with the release

from many countries of high yielding semi-dwarf spring wheats originating from

CIMMT material. These have come from a massive crossing and selection programme

in Mexico with some minor modifications in the country where the release is made.

Many have shown excellent stability of yield, partly as a result of their improved

resistance to disease especially the stem, leaf and stripe rusts, and partly

because of an accumulation of genes for wide adaptability.

39. A more recent programme has been commenced in which crosses are being

made between winter and spring wheats and it is anticipated that still greater

stability may result from these crosses. Since the semi-dwarf spring wheats have

in general shown susceptibility to the two Septoria diseases, the winter wheats

are being used as sources of resistance to them. The Panel was of the opinion

that apart from added disease resistance, wider maturity range and cold toler-

ance, these crosses could help in yield improvement where a plateau had been

reached in spring-by-spring crosses.

40. In other approaches to the control of diseases, we were told of the de-

velopment of the composite mixtures (multilines). Early tests had shown resist-

ance to the three wheat rusts in some of this material. CIMMYT data from the

1975 multiline trials in Mexico show that among 16 multilines tested, 50% of the

mixtures gave average yields which were superior to the mean yields of their

components, and one multiline had a yield equal to the best of its components.

This interesting and unexpected result needs further investigation.
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41• Genes for resistance to rust and possibly other diseases are being brought
together in CIMMYT's conventional breeding material by the method of testing and
selecting in environments smpposedly differin~g vastly in disease populations.
For the most part the genetic basis of the resistance is unknown and is regarded
as unimportant at this stage. It is the opinion of the Panel that both in the
conventional approach to breeding and in the method of making mixtures, it would
be a distinct advantage to know what genes in fact were being combined. If
indeed the so called generalized resistance was playing some part, such knowledge
would also be helpful especially in reconstructing certain composites where one
or two components had become ineffective to disease in certain areas. Further-
more the Panel believed that such basic information relating to the genetic na-
ture of the resistance in lines and composites could be easily determined by
reference to an institution where the appropriate tests could be made.

42. Breeding against diseases other than rusts and Septoria is receiving littleattention but in an effort to develop a variety suitable for tropical conditions
a parent resistant to one of the root rotting fungi, Helminthosporium sativum,
had been found following the screening of 8,000 entries in the world wheat collec-
tion.

41. The work on wheat quality was found to be adequate as a service to the
breeding programme. At present, a large amount of material is processed in
selectinr for baking quality though clearly, since the definition of the qual itv
may vary in different regions, the proclem is complex.

(iv) R'rional and National Links

44. The Panel found the links with the programmn in most other wheat growing
countries to be very effective. The dispatch of unfixed F2 material places in
the hands of all those who request it, ge> etic variaoility beyond a range that
could be generated in their own programmes. This procedure enables local
scientists to select for adaptation, agronomic type, disease characters and grain
quality which best meet their country's need.

45. The distribution of advanced lines on the other hand, regularly distri-
buted for yield trials and disease tests, provides the possibility of a ready made
variety suited to a wide range of environments becoming available for immediate
seed multiplication and farm cultivation.

(v) Constraints to the Programme

The Panel was unaware of any constraints in this work.
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(vi) Conclusions

47. The Panel had no major suggestions to make in regard to bread wheat

breeding. It would like to see closer collaboration with institutions doing

basic work of interest to CIMMYT since certain observations need investigation

at the research level.

48. Should the composite mixtures become widely grown throughout the

developing countries new problems in seed distribution could arise. The Panel

believes there will be a necessity for a periodical population census to ensure

that the original composition of a superior mixture is maintained especially for

its genes controlling disease resistance.

49. CIMMYT believes this requirement is already being met. All countries

preparing to introduce multiline mixtures are growing the separate components

of the mixture on a continuing basis, to observe whether breakdown of disease

resistance occurs.
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III-C DURUM WHEAT PROGRAMME

(i) Objectives

50. The two major objertives of the CIMMrp durum wheat breeding programme are
(a) the production of higher yielding varieties for the developing nations where
durums are an important crop, and (b) increasing the stability of yield. To
achieve its objectives, CIMMYT has identified the major environmental constraints
for each of the regions where durum wheats are grown, and as a result, is develop-
ing populations or combinations of populations with drought resistance, earlier
maturity, greater cold tolerance, and resistance to a broad spectrum of diseases.

(ii) Organization

51. Although CIMMYT developed dwarf durum varieties in the early 19 60's, an
expanded breeding programme did not commence until 1968. Recently the one full
time durum breeder resigned and temporarily the improvement programme is being
carried on by two postdoctorate fellows under the supervision of the Director
and Associate Director of the Wheat Programme.

(iii) Scope of Work

52. The Panel was pleased to note, and commend CIMMYT for, the excellent pro-
gress it has made towards achieving its first objective - that of increasing
yields, which in advanced lines now surpass the best of the bread wheats.

53. As with the bread wheats, wide-range adaptability is characteristic of
most of the CIMMYT durum varieties. This undoubtedly results from the breeding
procedures which include exceptionally large numbers of crosses being made annually
between varieties of diverse genetic origins, and selections being made under many
different environmental conditions. To further extend genetic diversity, and for
added sources of disease resistance and cold tolerance, crosses are being made
with the bread wheats.

54. Desirable quality, namely large seed size, high pigmentation, and low
lipoxidase, is being introduced into the genetic stream. In the opinion of the
Panel, screening techniques for quality are adequate.

55. Progress towards achieving the second objective, stability of yield, is
considerably slower than the progress made in increasing yield per se. CIMMYT
relies on its network of international screening nurseries to rate large numbers
of lines for disease resistance. Although good resistance to two of the major
diseas- of durums, stripe rust and Septoria, has been identified in a number of
lines, it is the opinion of the Panel that the intercrossing of resistant lines
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to pyramid genes for resistance with reselection in the screening nurseries, is
being done with insufficient knowledge of the races involved or of the number of
genes fcr resistance that any one parental line carries. Hence progress in breed-
ing for stability is slow.

56. CIMNYT should consider alternatives to its current method of pyramiding
genes for resistance. The Panel is of the opinion that a more efficient method
of analysis is required for tne identification of specific races of disease
organisms, and of the genes for resistance. This could be achieved either by
increasing its work in pathology or by closer collaborations with national insti-
tutions or universities that have the capability of analyzing CIMMYT's materials.

57. The need for more efficient analysis of disease resistance is equally
true if CIMMYT believes it necessary to develop composite varieties (multilines)
for durum wheat. The success of such composites for providing stability to
changin, disease patterns will be in the assurance that the component lines carry
complementary genes for resistance.

58. CIMMYT believes that the recognition of different disease reactions in
the field is a sufficient indication of genetic distinction in the genetic control
of resistance and prefers to rely on such evidence. However, it also uses the
results of race determination carried out by a number of cooperating laboratories
on pathogen isolates provided by the Middle East Disease Surveillance Network.
Extension of this cooperation is being contemplated for other regions. A logical
corollary to the definition of races would be the definitions of the type of host
resistance which might also be undertaken in cooperating laboratories.

(iv) Regional and National Links

59. The CIMMYT breeding programme is augmented by well-established regional
and national testing stations strategically located in 47 countries. In 1975,
international screening nurseries were sent to 68 locations and international
yf -1' Trser4, +.o 66 locatic-s. S3even developing countries in the Mediterranean
and Near East regions, through their national programmes, have released six
CIMMYT-bred durum varieties.

(v) Constraints on the Programme

60. Despite the temporary lack of a full-time durum wheat breeder, the Panel
was not aware of any constraints to the continuing satisfactory development of the
durum improvement programme.
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(vi) Conclusions

61. As indicated earlier, the Panel was impressed with the rapid improvement
being achieved in yielding ability of durum wheat, and strongly recommends that ti:
programme be given continued support.

62. If, with the establishment of ICARDA, the question should arise as to
which of the intern tional stations should carry the major role in the breeding
programme, the Panel is of the opinion that the mandate should remain with CIMMYT,
not only because the programme is already well developed, but because the programme
is a useful adjunct to the Triticale programme, and also utilizes material from the
well-estaolished bread wheat programme.

3. The Panel recognizes the advantages to be gained from establishing a strong
diinim breedling rrorramme in the Near East and therefore recommends that CIMMYT
,.rork closely with ICARDA on developing such a programme on a regional basis.



III-D TRITICALE PROGRAMME

(i) Objectives

c4. The objectives of the programme are to develop this new crop to a stage

where it can be taken into agricultural use and to ensure that it is adopted on

farms in ways likely to make the maximum contribution to food production. To

achieve this CIMMYT seeks to improve yield, agronomic type, earliIess and wide-

scale adaptation, and at the same time improve grain filling, while also retain-

ing the maximum degree of disease resistance.

(ii) Organization

65. Breeding work was initiated on Triticale at CIMMYT in 1966 in close

collaboration with the University of Manitoba. At present Triticale research

constitutes part of the restricted core programme of CIMMYT. At the time of the

Panel's visit there were four senior staff members engaged on this work. Plant

material in the core programme is grown twice each year, once at Obreg6n and once

at Toluca or El Batan. There is also a wide-scale and well-developed network for

international testing. The work is very extensive and seems to be well organized

and managed.

(iii) Scope of Work

66. The principal selection pressure has been placed on the characters of

yield and grain filling and the Panel was fully convinced that considerable pro-

gress has been made. This has resulted from large-scale, relatively ad hoc

methods which have undoubtedly been successful in advancing the crop close to the

point where significant utilization might occur in the developing world.

67. Apparently the general disease resistance of Triticale is good but there

is of course no way of predicting what may happen to the crop if it comes to

occupy extensive areas, and it may suffer from the same vulnerability to diseases

as other crops. The Panel, therefore, believes that a proper policy is being

followed by ., iaL in attemptng to diversify the genetic base in Triticale.

68. Work, which is having some success, is being put into the improvement of

the agronomic type by developing material with genetic variation in height, ear

type, earliness and cold resistance. Triticale is apparently well adapted to

high altitudes and to poor acid soils (precisely the agro-ecological situation

to which rye is predominantly adapted) and initial adoption in the developing

world will probably be at high altitude locations. However, there seemr to bo

some uncertainty about the drought tolerance ot Triticale (see CIMMYT Review

I35, p. 51) and one Panel member had been made aware of this from a national



programme. The Panel hopes that consideration can be given to drought response
in the CIMMYT core and regional programmes.

69. The Panel was informed that the percentage protein is slightly higher in
the most advanced Triticale lines than in bread wheat and that the proportion of
lysine is also higher. The Panel was also shown industrial testing work on the
processing attributes of Triticale in the laboratory. Although flour extraction
rate, on milling, is not yet quite up to that for bread wheat, there appears to
have been a satisfactory improvement, and industrial outlet and consumer accept-
ance difficulties should not limit the adoption of Triticale.

(iv) Regional and National Links

70. The linkage of the Triticale programme with national programmes appears
to be very satisfactory. Experimental nurseries of various kinds are grown in
over 30 countries. It is clear that all possible effort is being made to clarify
the contribution that Triticale can make to cereal production in the developing
world, and to introduce the crop in a limited number of regions.

(v) Constraints on the Programme

71. So far as the Panel could detect no immediate steps are necessary to
improve either staffing or facilities to advance the work on this crop.

(vi) Conclusions

72. The Panel was impressed by the progress already made in developing
Triticale to the point where it can make a worthwhile contribution to human diet.
Consequently it strongly recommends that this work should be given continued
support. The advantage of Triticale over Secale is that it can produce grain
with quality attributes like those of wheat but with better amino-acid balance,
yet it can be grown in environments that would be marginal for wheat.

73. Many Triticale forms do not have a full complement of rye chromosomes
but may have one or several pairs of rye chromosomes replaced by pairs of the
set that is distinctively present in bread wheat but not in durum wheat. This
condition implies that for crossing and handling to be carried out in a rational
way, cytological monitoring of the breeding material is necessary. So far this
work has been carried out either by a postdoctoral visitor or in a developed
country laboratory. The Panel accepts the argument of CIMMYT that it would
be sensible for this work to be undertaken under the close control of the core
worker, and that an existing staff vacancy should be used to appoint a cytologist.
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74. The Panel thought it would be most appropriate that the Triticale work

should be taken out of the category of restric ted core funding, as is apparently

planned. This will go some way to recognize the potential value of the work being

undertaken on this new cereal crop species.
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80. The Panel hoped that care would be taken to maintain a balance between
the production of naked-grained and hulled barley genotypes, because of the
uncertainties of user acceptability of naked forms by those people unused to it:
a socio-economic investigation of barley use would provide a basis for the assess-
merit of priorities in the context of changing harvest and post-harvest technologies.
In particular the more widespread use of mechanical threshing would constitute a
constraint because of the damage to the embryo which would occur to the naked
form in these circumstances. Work aimed at the improvement of the content of
lysine in grain protein appeared to be progressing well and the Panel noted with
satisfaction that CIMMYT workers felt that it will be possible to produce barley
varieties with higher lysine and at the same time fully filled grains.

(iv) Regional and National Links

81. International testing has only just started in that observation nurseries
were sent from Mexico for the first time in 1974. In 1975/76, a yield trial has
been established at about 30 non-Mexican locations. F'urther, F2 generation ma-
terial and potentially useful parental lines were distributed. The development
of channels by which the results of CIMMYT's work can be applied in national pro-
grammes is going well.

(v) Constraints on Programme

82. So far as the Panel could observe, adequate provisions are made in Mexico
for this programme to be undertaken effectively.

(vi) Conclusions

83. The barley breeding programme is designed to maximize the range of genetic
variation that can be handled. Breeding is undertaken in the essentially pragma-
tic manner that was so successful when first applied to bread wheat at Obreg6n
and Toluca. This is probably the best course to follow in the early stages of
the programme. However, the Panel believed that evidence should be sought on the
validity or otherwise of the concept that daylength neutrality is likely to be
associated with the best possible yields in the Mediterranean fringes.

84. Reference has been made earlier of the need to select for drought resist-
ance. The Panel recognizes that some help in this respect will be given from
national or regional testing sites, but at some of these, irrigation may also be
used, which could limit their advantage. In consequence, the Panel suggests that
some consideration should be given by CIMMYT to the feasibility of devoting part
of the core effort to an assessment of the most suitable way of producing varieties
that will help the semi-arid areas under rain-fed conditions, and to the applica-
tion of such methods.



85. The Panel was aware of the plan to establish ICARDA and that barley is

included in its mandate. In the light of para. (viii) of its Terms of Reference

the Panel received from the Director-General the views of CIMMYT Trustees on the

relationships between the two institutions. The establishment of satisfactory

and efficient working arrangements is clearly of great concern, if speedy benefit

is to be provided to those people whom both Centres seek to serve. CIMMYT has

much to contribute in breeding expertise and in experience of the logistics and

organization of local testing of genotypes. It seemed to the Panel that there

should be no interruption or change in CIMMYT's involvement in barley breeding

at present. As ICARDA develops, the closest possible integration of the work of

the two Centres should be encouraged. The Panel suggests that the CGIAR and the

TAC may wish to invite CIMMYT and ICARDA to consider the feasibility of there

being a single research leader for the crop based at ICARDA whose responsibility

it would be to integrate and coordinate the work on barley at all Centres. Within

this arrangement, the work on barley for the Andean Region could be based at

CIMMYT. Alternative arrangements could parallel those established at CIAT for

cooperation with CIMMYT's Maize Programme and with IRRI's Rice Programme. These

or other appropriate cooperative agreements could be arrived at by negotiation

between the Boards of Trustees of CIMMYT and ICARDA. This arrcngement would

amount to a form of matrix management of international agricultural research and

might indeed be contemplated for other crops in addition to barley.
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I,~ATI PROGRAMOE (and Sorghum)

(i) Introduction

86. Although 7 cooperates with the majority of the countries where maize
is grown, most ot efforts are concentrated in the developing countries. The
justification given by the Centre is that maize represents one of the most impor-
tant sources of food for 500 million people living in these countries where half
of the world's maize area is grown but only one quarter of the world production
is harvested.

87. CIMMT recognizas maize breeding activities as being integrated into the
whole system of aiia p duction technology which has to be improved in the de-
veloping untries. Therefore, it concentrates its efforts on maize breeding but
also takes int account agronomic factors needed for the better performance of
improved varieties.

88. Since increase of production depends on improved production technology
and training, as well as on support of the governments, CIMMTP recognizes its
role in providing adequate technology and in assistance in training.

89. Historically, the first maize breeding activities were started in the
forties through a cooperative work of the Government of Mexico with the Rockefeller
Foundation. In the fifties, incipient international programmes were evolved. In
1966, CIMMTP started its Maize Programme on a broad international basis. Initially,
CIMMYT concentrated its efforts to improve maize populations and to refine the
methodology of population improvement. At the beginning of the seventies, many
promising populations had been developed, but most of them were not sufficiently
homogeneous or stable enough for farmer use. By this time new resources, for
example, the Poza Rica 'ti, were added to the programme which enabled intensi-
fication of the Maize Programme. From 1970 to 1973, the improvement of popula-
tions was continued and several decisive steps were taken which led to today's
programme organization.

(ii) Objectives

90. In a general sensea, the objective is "to assist in the development of
national and regional maize improvement programmes, and to supply technology
for those programmes, wehich will benefit the largest possible number of farmers..."

91. More speoifically, CIMMT aims to develop improved maize genotypes for
the tropics and subtropios of the world which have higher yield potential, pheno-
typic stability, and grain quality. The plant materials distributed is either
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varieties or populations which can be profitably used directly as commercial

varieties, or as source material for selecting locally adapted varieties in na-
tional breeding programmes. Thus, the development of improved genetic materials
is focused on the following characters:

- broad adaptation to a wide range of different environments
- high grain yield with improved proportion of grain dry matter

to total plant dry matter

- earlier maturity without sacrifice of yield (in order to fit
rotation or sequence demands and special climatic conditions)

- improved lodging resistance and reduced plant height

- adequate tolerance to prevalent diseases and insect pests
- high nutritional grain quality.

(iii) Orgaization

92. At the time of the Panel's visit, the Maize Programme was staffed by a
Director and Associate Director, by eleven senior scientists, ten post-graduate
fellows and four visiting scientists. One senior staff member was working on
sorghum breeding. The headquarters team gives priority to breeding which is
supported by work on plant protection, agronomy, and physiology. -

93. The Panel considers the composition of the team as being balanced with
regard to the main objectives of the Maize Programme. More than half of the
research team is composed of temporary scientists (post-graduate fellows and
visiting scientists). However, it was indicated by CIMMYT that all make effective
contributions to the progress of the programme.

94. In addition to the headquarters' team of 26 scientists, 11 scientists
are working on national maize programmes, and five on the regional programmes.
Most of this team of 16 researchers has been established mainly in the last few
years.

95. In Mexico, four experiment stations owned by CIMMYT with a wide range of
environmental conditions are available for the Maize Programme (Poza Rica,
Tlaltizapin, El Batin, Toluca) as indicated in Table 1 of Chapter II. CIMMYT
also carries out part of its work at several experiment stations of the Mexico
National Research Institute and in different countries in many parts of the
world. Special laboratories for quality analysis, entomology and plant pathology
as well as the germ plasm bank and computer service, support the research and
br3eding work on maize effectively. Support services, budgetary provisions and

the germ plasm bank will be discussed with details in sections XII, XIII and
XV respectively.
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(iv) Scope of Work

96. In the initial stage of CIMMYT's maize improvement work, the important

decision was made not to develop hybrid varieties but to handle maize as a

panmictic crop, The main reason for this was that, to contribute effectively to

total maize production in most tropical and subtropical areas, varieties must be

accepted by local farmers. Inadequacy of production technique and knowledge, the

lack of seed production industries, and poorly developed seed distribution faci-

lities, led to preference for open-pollinated varieties. In such varieties seed

easily can be reproduced and a multiplication effect could be expected by the

transfer of seed froms farmer to farmer. Besides this, experience had shown that

synethetic open-pollination varieties can have productivity close to that of

hybrids.

97. Thus far, there has been no evidence to suggest that a revision of this

view is necessary.

98. Despite its decision to develop open-pollinated varieties, CIMMYT is

aware that, under certain circumstances, the use of hybrids can more effectively

increase maize production. If such situations arise, CIMMYT's attitude is that

the development of hybrids for a given area should be considered primarily as a

task for national breeding programmes. To such national programmes,CIMMYT pro-

vides potentially valuable genetic material. This material could be used as-the

source of inbred lines or directly as the parents of hybrids. The Panel was also

informed by the CIMMYT staff members that by testing of the different genetic

populations against each other for combining ability, which is currently being

done, provision is made to enable a rapid change from open-pollinated varieties

to hybrid varieties. The Panel considered this an appropriate approach.

a. Present Breeding System

99. The present system of organization, established in 1973, shows a division

of the genetic materials into four groups: germ plasm bank, back-up units,

advanced units, and national field trials. Additional assistance is provided by

several special programmes to cover the requirements from the different agronomic,

physiological, pathological and entomological points of view.

100. The germ plasm bank with 12,000 accessions feeds the back-up unit with

potentially valuable genetic sources.

101. The back-up units are gene pools of broad genetic variability formed from

the gene bank, by the combination of improved varieties with other desirable
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genotypes. All of the material used in a pool have been evaluated previously.
The different gene pools are as unrelated as possible. The gene pools are
classified by maturity range, by altitude, latitude, temperature adaptation and
by kernel texture and colour. This classification has the objective of fitting
populations to the requirements of different regions. Thirty-four different gene
pools will be established of which 29 have been initiated. The gene pools are
continuously recomrined and submitted to a mild selection pressure for the various
desired characters. The recombined pools are yield-tested in 2 or 3 locations
in Mexico, and the outstanding families are selected and transferred to the
corresponding advanced units.

102. The advanced units are handled at several stages beginning with an
International Progeny Teting Trial (IPTT) at one site within Mexico and five
sites outside Mexico, under diverse environmental conditions. The IPTT's provide
information on the best families from each population and about ten of the be.A
families from each site, selected by national cooperators, are recombined by
inter-pollination in Mexico to constitute experimental varieties. These are first
tested on a large scale at about 25 sites and the best of them, called elite ex-
perimental varieties, are subsequently tested at about one hundred locations.

103. The best performing elite experimental varieties flow into the national
level of field trials and can be released as national varieties. In 1976, CIMMYT
will have the first international elite variety tests, so, the new programme has
not yet reached the point at which national programmes can release the varieties
they have selected.

104. During the stages of the breeding process,the selection for the desired
characnters, such as grain yield, short plant height, earliness, stability, re-
sistance to diseases and insect pests, high proportion of grain dry matter to
total plant dry matter, etc., is done through the assistance of pathologists,
entomologists, and physiologists. The programme is based on good team work and
is characterized by an interdisciplinary approach which is very praiseworthy.

105. The Panel considered the breeding methodology to be appropriate and
consistent with CIMMYT's aims and objectives. It allows tremendous genetic
variation to be manipulated and provides for the relatively flexible use of gene
complexes within and between the pools and units. The selection of genetic
material under diverse environmental conditions and the continuous recombination
of the superior families should be an efficient way to accumulate gene complexes
for wide adaptation. Not least, the programme involves a stimulating and provoca-
tive system within which participating nations can deploy their own resources.
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Through the large-scale system of international testing and the provision of
recombined seed of adapted genotypes, breeders on national programmes are en-
couraged to make profitable use of new genetic variability and to integrate it
into their breeding programmes.

106. The information provided to the Panel indicates that the return of data
of the experimental trials from locations outside Mexico is not yet optimal but
efforts are being iuade to improve the efficiency. The Panel was informed that
every international participant is free to choose the check varieties. has i
check varieties may be changed frequently. CGIfMMYT staff assist the local breeders
to select the most appropriate checks and to keep them constant as possible over
years. Therefore relatively reliable comparisons can be made over time.

107. The data from international experimental variety trials made available to
the Panel reveal a promising improvement of CIMlT material over many local checks
in different countries. The Panel, therefore, support the principles being
followed in the belief that significant progress may soon be achieved improving
maize production.

b. Special Problems

108. The constraints on maize production in the tropics and subtropics require
special attention to particular problems. Therefore, CIMMYT has put efforts into
special research projects which are concerned with reduced plant height, intro-
ducing earlier maturity and wider adaptation, more efficient utilization of photo-
synthesis in tropical maize, reduced tassel size and tolerance to high plant
density pressure.

109. The field demonstrations at Poza Rica Station gave a favourable impression
of the progress made towards shorter plants in combination with earlier maturity
by recurrent selection.

110. The Panel strongly supports these efforts made by CIMMYT, and understands
that actions are under consideration to stimulate research institutions in
developed countries, having appropriate facilities and scientific capability, to
launch basic studies on relevant problems. Special attention is recommended to
physiological factors which may play a decisive role in limiting production.

c. Disease and Insect Resistance

111. Routine field selection for resistance to the different diseases and
insect pests is carried out. According to the importance of these factors
special companion nurseries are grown at several sites in Mexico.
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112. In addition, CINMfT has developed facilities for artificial infection with
relevant pathogens. Analogously, research work has been under way since 1972 by
CINMYT entomologists to provide the methodology for artificial infestation of the
maize trials with the most severe insect pests.

113. To accumulate valuable genes for resistance to major diseases and insects,
which do not occur under Mexican conditions, collaborative research work has been
established with strong national programmes.

114. The Panel considers these activities to be necessary and the approach to
be appropriate. It seemed to the Panel that it would be appropriate to encourage
cooperation between CIlMfYT and other competent institutions to develop applied
and basic research on insect rearing methodology and on the physiological and
genetical background of, resistance mechanisms.

d. Grain Quality

115. Since the detection of mutants affecting the nutritional quality of maize
protein, it has become apparent that high protein quality maize might be attain-
able. However, the transfer of such mutants into normal maize causes problems
because of their association with undesirable agronomic characters. CIMKYT's high
quality programme, started in 1969, is aimed at overcoming such barriers by se-
lecting opaque-2 populations having hard endosperm, normal appearance, resistance
to ear rots, higher resistance to stored-grain insects, and equivalent grain yield.
CIMMYT's scientists have done pioneer work by using large-scale selection based on
efficient screening methods.

116. The present opaque-2 programme is economically combined with
the normal Maize Programme. In limited side programmes other gene mutants are
investigated for their usefulness.

117. The Panel noted CIMKYT1's realistic view "that a breakthrough on commercial
use of high quality protein maize will come only when a variety carrying the
opaque-2 gene, or its equivalent, shows yield and agronomic performance equalling
or surpassing the existing normal varieties, and the protein quality is a bonus"
(CIMMYT Review 197, p. 3-25). The results of experimental variety trials in
1975 showed promise.

118. The Panel also noted with satisfaction that CIMMYT is to pay more atten-
tion to the analysis of whole kernel samples instead of the endosperm only. This
will cover the needs of those using whole grain as food.
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(v) Regional and National Links

119. Cooperation with national and regional programmes is an integral part of

CIlM[YT's maize improvement strategy. Therefore, a comprehensive network has been

established to exploit plant materials at different stages of genetic advance.

From the breeding point of view it seems indispensable a) to ensure a close feed-

back from the end of the chain to CIMKYT core, and b) to have the flow of genetic

materials to the diiferent countries and the return of experimental data or

selected seed, especially where environmental conditions in Mexico do not permit

selection for specific characters. From the research point of view the numerous

contacts with national research institutions seem to be of mutual benefit. The

Panel agreed in general with the scientific principles involved in the regional

and national links.

(vi) Constraints on the Programme

120. The Panel does not see real constraints on the maize improvement pro-

gramme.

(vii) General Conclusions

121. The Panel considered the breeding programme to be following appropriate

methods consistent with the overall aims.

122. The objectives, scope and content are considered to be in conformity with

the mandate of the Centre and with the immediate and long-term needs in developing

countries.

123. The Panel appreciated the very solid work of the maize team in different

disciplines during the past years. The results of their activities so far evident

are encouraging, and the work gives hope that significant progress may soon be

achieved in improving maize production.

124. The Panel considers the input of personnel facilities, and supporting

services to be in balance with the requirements of the CIMMYT Maize Programme.

Sorghum

125. Work on breeding sorghum for cold tolerance has been undertaken, on a

modest scale, by the Centre, with the objective of developing genotypes which

can be grown by farmers in the highlands of Latin America where low temperatures

limits cultivation of the crop.
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126. The Panel was informed that encouraging progress is being made toward
this objective.

127. As a consequence of a recent agreement this work will become part of the
ICRISAT programme at the end of 1976, with CIMMYT providihg support to ICRISAT's
programme in the highlands of Latin America. The Panel supports such an arrange-
ment.
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V. IMPORTANCE OF FACTORS OTHER THAN BREEDING
AND PHYSIOLOGY TO THE CEREALS PROGRAMME

127. The Panel's Report has already commented at length on the breeding and,to a lesser

extent, the physiology work associated with wheat and maize. Although it is clear that

the success of CIMYT's work has been founded almost exclusively on the efforts of the

plant breeders, the Panel gave thought to other factors which may limit the improvement

of these crops. Consequently we examined the part played by agronomy/soil science and

crop protection in the various cereal improvement programmes within Mexico.

128. WJheat Agronomy. On the experimental stations at Obreg6n (and also presumably at

Toluca) agronomic work associated with bread and durum wheat has been done in the past

so that CIIMYT is confident that little work need be continued there on such factors as

time of planting, method of planting, plant populations, levels and kinds of fertilizer,

time and method of applying fertilizers, weed control by herbicides and crop protection.

Evidence given to the Panel and observations in the field on the whole confirmed that

claim although more refinements of some current practices should still be sought.

129. Triticale and Barley Agronomy. Less work has been done on the agronomy of

Triticale and barley simply because the former is a new crop and the latter was reintro-

duced into the CIMMYT programme in 1972; current agronomic experiments are designed to

provide answers already well known for the wheats. Examination by the Panel of the

modest, current, on-station agronomy programme led it to conclude that in time the required

knowledge would be provided.

130. Maize Agronomy. The state of play regarding maize agronomy was similar to that

for wheats. CIMMYT claimed that its previous agronomy programmes at Poza Rica, Toluca

and 'laltizapin nad worked out the best crop husbandry metnoas for maize at these experi-

mental sites and observations by the Panel at Poza Rica suggested that these claims were

valid.

'1. Soil Science and Crop Protection. There was little evidence at Obreg6n or Poza

Rica that much was being done in soil science. This is not surprising because at both

sites the soil appears to be uniform, is flat with few physical problems, chemical

fertility is high provided correct fertilizers are added annually, there is little

salinity and the pH around 7.6 to 7.8 appears to present few problems to cereal crops

except that manganese deficiency is sometimes induced at Obreg6n. In these circumstances

the Panel concluded that there was little call for increased soil research effort although

cooperative work may be needed with the agronomists to make more efficient use of ferti-

lizers.
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1<?. There also appeared to be little need for further investigations into methods of

crop protection at both experimental stations because aerial spraying of fungicides and

insecticides could take care of most problems at Obreg6n and use of crop protection chemi-

cals seemed to be well worked out at Poza Rica. NTematodes were not mentioned as a serious

problem at any of the experimental stations.

12. Cereal Agronomy Outside Experimental Stations. It was explained to the Panel trat

in the Yaqui Valley, around El Batan and elsewhere in Mexico wheat agronomy experiments

were being done by CIMMYT agronomy staff. Comparable experiments were being done outside

the experimental stations within the Maize Programme by the training staff. These range

from relatively sophisticated agronomic experiments to simple demonstration trials in

farmers' fields.

Panel's Appraisal of Agronomic Work

114. i) The Panel recognizes that such work is necessary but that it should be re-

garded mainly as a coientific service to the cereal breeders and also as a valuable con-

tribution to the training programme. On this latter point it believes that off-station

work, coupled with an input from the biometrician on experimental design and interpreta-

tion of data, may prove to be more useful to trainees because conditions on experimental

sites are so uniform and easily controlled. It is thought that the present level of

activities in soil science and agronomy is about right.

12. ii) Whereas most aspects of cereal physiology discussed earlier in this Report

could be beneficial not only in the environment where it is done but could equally benefit

cereal crops grown elsewhere in different conditions, this is not so for agronomic work.

Hence the Panel took the view that on-station agronomy done in Mexico could not contribute

significantly to overseas research programmes except in the few regions with similar,

favourable environments. It therefore endorses the decision by CIMMYT to discontinue its

International Maize Agronomy Trials. It further emphasized that, if results are to be

meaningful, each country must have its own agronomy programme and, later in this Report

in the section dealing with CIMMYT's relations with national and regional programmes,

this noint is again underlined.



VI . TRAl NTNG PROGRAYM

(i) Ojectives

116. The overall objective of CIMMYT's iraining work is to help strengthen

national programmer both to enable them to function independently in the develop-

ment of wheat and maize technology appropriate to their national needs and environ-

ment, and to interact with CIMMa4YT and other national programmes in building a

glocal wheat and maize research network. "Training the trainers" is becoming an

increasingly important objective of its "in-service" training work, because of the

enormous task of providing adequate numbers of production specialists for develop-

ing countries.

(ii) Scope and Scale

a. In-Service Training

137. CIMMYT's in-service training emphasizes "learning by doing" through courses

lasting 6-9 months for young researchers and production a-ronomists, and 2-3 months

for laboratory technicians.

138. The aims of the longer course are to develop the general field and labora-

tory skills required to run a maize or wheat improvement programme, to increase

trainees' understanding of agricultural development in relation to these crops,

and to imnart 'TMMYT's philosophy and its interdisciplinary team approach.

139. An important feature of the production training programmes is the layout

of trials on farmers' fields; in the case of maize using a four-stage series of

field exneriments/demonstrations sequentially to link the research done on

CIMVYT's station to the final development package. This is intended to indicate

to trainees how technology should be delivered through national research and

e -si n erri-e to farmers,

140. Candidates for these courses are generally young (25-30), and at a rela-

tively low level on the academic ladder - by no means all have a first degree.

They are selected on a somewhat ad hoc basis, and although CIMNYT does its best

to screen candidates through various contacts in their countries, it is inevitable

that the experience and background of entrants is somewhat uneven. For example,

according to a survey by Swanson- under 50 per cent of CIMYT's wheat trainees

are from agricultural families. About '0 people can be trained per year in each

1 Swanson, 1,.E. Impact of the Int raional ystem on National Research Capacity: The
IRRI and IMNYT Training P'rogrNammes. orference on Resource Allocation and Produc-
tivitv in Aritultural Research, Airlie House, Virginia, January 1975.
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of the two main research programmes on this course which has produced 227 trainees

in maize (1971 - 1975) and 364 in wheat (1960 - 1975), from over 0 countries.

141. A condition of acceptance is that they must have a post to return to in their
own country, with preference given to employment in the public service. Swanson's

evaluation of the subsequent employment of wheat trainees suggests that CIIMYT has
oeen very successful in imparting these skills, and that a. high proportion (over
80 nercent) of the trainees were satisfied with their training and are emplo:red i¾
national research organizations mainly concerned with wheat. CIl4YT is to be con-

tra dlatd on this success, an, w- -'ould hope tha- a similar analysis will be made
i- ue course in maize.

b. Prcdoctoral Fellows

142. The predoctoral fellow at CIMMIT generally spends 12-18 months doing his
thesis research under CII:YI supervision. crty-rive such predoctoral fellows vere
received by CIIETYT during the 10 years ending 1976. Seventy-five percent cam ,om
develoning countries. !lost of them planned to serve their home government after
completing their degree. CI2YT hao, however, cponsored a number or such §§

shis at overseas universities, for example, 1 in maize in 1975. An interesting
new development in the Maize Programme is to enroll a multi-disciplinary team o
70u scientists from Cornell University whose individual thesis work is related to
a single nroblem chosen by the team as a whole in consultation with CIMMYT's staff.
Further such arrangements are being explored with other universities.

c. Postdoctoral 'ellows

14Q. This course enables scientists who have recently completed their doctoral
derrree to speni I or 2 years at ITT working under the supervision of s oenior
5ievtist. Some 43 graduates have come to CIMMYT for this training during 19-7

They came from 19 countries and a little over half were from developing countrie-.
li n+ cr th+t this trainin- is regarded by CIMMYT as practical experience for
the fellows, plus an important source of additional scientific workers, and a mes
of evaluating -otential new recruits to its own research staff.

I. Visi-ting Scientists

144. These come from both developed and developing countries, and engage in joint
research with CIMMYT staff for varying periods usually from 1 to 12 months. ,i i3 F
has hosted 139 such scientists over 10 years, with some 30 resident in 1973.

e. desearch Assistants

145. CIMIMYT has in the past supported 84 fellowships for master's degree study

as research assoi . s (usually in Mexico) for people who have had one- or two-years
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apnlie training at CIMMYT. These have decreased in number, and none has apparently

neen trained since 1971.

14$. Finally, CIMMYT runs short courses for policy-makers from developing coun-

tries to observe its methods.

f. Outreach Training

147. Trainin-, particularly in production agronomy and on-fan testing and demon-

stration techniques is becoming an increasingly important com-onent of CEIMYT's

work outside :lexico. This springs partly from the realization that the ins leqnuatn

nrie !etween research and extension is a main impediment to the adoption of new

technology; partly from the inability of CIMNjYT to expand its headquarters training

efforts in this field beyond its present capacity since it has only 4 headquarters-

based training officers, and other scientific staff feel that they cannot interact

effectiveiv with groups of trainees more than ?C in number.

(iii) The Pa -el's Views on the Adecuacy of the Traininsz: Programme a th

Constraints Oerating on It

17. The Panel recognizes training as an area of great imnoortance in which

ca the statistics in Annex 5 show, has contributed significantly to help 'build

national cereal research and production programmes. Because it is so crucial , we

have devoted particular attention to seeing if any improvements can be made in the

excellent system CIDMMYT has already developed.

149. In the case of "in-service" courses, a nroaortion of the trainers are traid

mainly as reearcners in several disciplines, although qey attend some of the more

eneral -ield nod class work. The rest are trained as "production agronomists."

In view oF tho ctress olaced by CIMTYT on the need for production egronomists, it

is suggested that the Centre devote the bulk of its in-service effort in this tyne

of training to "training the trainers", so as to provide the urgently needed multi-

plier effect within their owm countries. A useful start has been made i, this latte-r

resnect in the last two years, but the total effect is still small. A pro-re muii

for success is, of course, a careful consultation with governments to select candi-

dates with the right personality and sufficient local seniority, and to obtain an

assurance that they will get adequate backing to train more junior staff in their

own country on their return.

1o. Because of limitations outlined above on headquarters "in-service" training

canacity, C'.IMIYT has proposed stationing several "trainer-agronomists" in regional

services, The Panel is uncertain how their functions might be divided between

traininr (to which it accords priority) and agronomy, and feels that
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CIMMYT should examine alternatives and possibly less costly means of training

more production specialists.!!

151. If more funds could be made available by individual donors as special
projects or grants (see para. 154), the Panel believes that CIMMYT could do more
to assist developing countries in training graduates particularly at the pre-
doctoral level. There may be logistical difficulties in doing this because of
the geographically diverse nature of CIMMYT's field research stations in Mexico,
but we feel that CIMMYT should seriously consider the means by which this can be
provided. CIMMYT has shown good ability for innovation and is well equipped to
provide advanced specialist and research management training if it could come to
arrangements with suitable universities. Although the inter-disciplinary maize
experiment mentioned earlier seems to suffer from a lack of central direction, it
indicates the sort of possibilities that the Panel would like to see exploited
more vigorously.

152. Although visiting scientists are listed organizationally under the train-
ing programmes, their working relationship with CIMMYT is frequently one of
partnership. The Panel believes that in addition to gaining new experience, such
visitors make a useful contribution to CIMMYT's work, by interacting with its
staff and trainees and by bringing fresh views to bear on research problems.

153. The question of the role of postdoctoral fellows has been referred to
in the section on staffing. Consideration should be given to training potential
new CIMMYT staff through a system of contractual internship and to postdoctoral

training aimed at training scientists from developing countries to return to those
countries.

154. The Panel was informed of the general decrease experienced by CIMMYT
in the number of academic fellowships available for agricultural researchers in
developing countries to study for the M.Sc. and Ph.D. This trend may seriously
reduce the possibilities for CIMMYT further to develop its post-graduate training
activities, as recommended above. The Panel draws the attention of the TAC to this
problem and recommends that it make the appropriate recommendations to the CGIAR
in this respect. The Panel also noted in this context that CIMMYT prefers not to

1 The Panel considered a number of alternatives in this respect: for example, arrange-
ments could be established between international centres to pool resources for these
types of activities on an agreed basis, since crops for which several centres have
responsibilities may often be grown within a single production system. The Panel
however could not discuss in depth possible alternatives with the staff of CIMMYT
because of their cu ty and lack of time, and therefore did not reach definite
conclusions. This matter was further discussed with CIMMYT staff during the visits
to Egypt and Tunisia. Reference is invited to the relevant sections of the supple-
mentary report on these visits.
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administer such fellowships but frequently recommends candidates to individual
donors for grants for their fellowships. The Panel approves of this policy.

155. The Panel understands that no general meeting of training or information
scientists at the various international centres has ever been held, and we would
see great value in such a meeting being sponsored by the CGIAR as a means of
defining priorities, interchanging ideas, developing cooperation, and generating

new ideas and approaches.
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VII. RELATIONSHIPS OF CIMMYT WITH REGIONAL AND NATIONAL PROGRAMMES

156. For various reasons indicated in Chapter I and especially for lack of time, the
Panel was unable to visit any of these programmes. However, CIMMYT did provide a compre-
hensive description of their activities within such programmes and gave opportunities for
the Panel to meet and discuss with CIMMYT staff members assigned to certain countries or
regions and representatives of certain of the cooperating countries as listed in footnote
L/ of Annex II. Because of the complexities and varied nature of these important aspects
of CIMMYT's work, we have felt it desirable to describe them in some detail.

(i) Present Scope

157. a. Cooperation with National Programmes

These projects which are all specially funded are listed in Table 2. In
Maize CIMM`YT has 12 staff members stationed in six national research and produc-
tion programmes in Egypt, Guatemala, Nepal, Pakistan, Tanzania (sub-contracted
from IITA) and Zaire. In Wheat there are nine staff members in five countries:
Algeria, Nepal, Pakistan, Tunisia and Turkey. Of these, the programmes in
Tunisia and Turkey will soon be terminated.

158. Among the activities covered by these programmes are assistance in the
utilization of CIMMYT's breeding materials, the development and field testing
of new cereal varieties and related technology both on experiment stations and
on farms and the identification and training of research workers and extension
specialists. In North Africa, some of the activities included attempts to intro-
duce forages into the wheat farming system.

b. Regional Programmes

159. Experience with 10 national programmes led CIMMYT to believe that it
should not attempt to respond to requests from a large number of individual
countries, for reasons mentioned later. This prompted the Centre to develop the
following regional associations.

1. Asian Regional Maize Programme

160. This is the follow-up to a previous improvement programme funded by the
Rockefeller Foundation from 1964-75. It was based in Bangkok, Thailand and now,
following agreement between the trustees of CIMMYT/ICRISAT, will be located at
Hyderabad, India. It will cover an area stretching from Pakistan to Indonesia,
involving cooperation among 15 governments. It is understood by the Panel that
this has the objectives of raising national maize yields and production, improv-
ing protein quality and encouraging collaboration in the region. UNDP has pro-
vided a restricted core grant which will finance for a three-year period the



TABLE 2 PRINCIPAL SPECIAL PROJECTS 1975-77
ASSISTANCE TO NATIONAL PROGRAMMES

Authorized international international staff
litial Fxpenditures ($000) staff positions man-vears

Crop Cointry Donor -ar 75 7G 77 75 7 77 75 76 77

.MIaize Zaire COZ 1972 2'1 418 250 4 4 4 4 4 4
-aize/wheat Nepal USAID 1-72 46 263 272 1 3 3 1 2 3

M.aize Tanzania FF 1973 45 0 0 1 1 1 1 0.5 0!ai PTanzania IITA/T'SAID 1'173 26 76 87 1 1 1 1 2
,Iai z Guatinala USA1D 1'76 0 61 94 0 2 2 0 1.5 2Wheat Al r'ria/ FF 196 537 "20 364 7 5 4 7 4 4

Tunisia
Wheat Turkey RF 1971 140 79 0 2 1 0 2 0.5 0
Wheat/maize Pakistan ARC I/ 1965 197 418 395 3 2 2 3 2 2
Whcat/maize Argntina FF 1968 19 - 0 0 0 0 0 0 0
Sub-total. rnational programs 1,111 1635 1462 19 19 17 19 15.5 17

(2) Regional programs

Maize Central IDB 2/ 1974 121 127 163 2 2 2 2 2 2
America

Maize/wheat Andean CIDA 1976 0 654 573 0 4 4 0 2 4
Wheat E. Africa CIDA 1976 0 122 108 1 1 1 0 1 1
Sub-total. r-gional programs .121 903 844 3 7 7 2 5 7

(3) Trining grants

Wheat/maize Latin America IDII 2/ 1970 167 217 137 0 0 0 0 0 0

TOTAL. PIINrI'PAIL SPECfAL PROJECTS 1599 2755 2443 22 26 24 21 20.5 24

A1-breviationg-:

FF =Ford Foundntion
IF * Rockefeller Foundation
USAID U.S. Agency for International Development
COZ Overnmnt of Zaire
IDO * Inter-American Development Bank
IITA International Institute of Tropical Agriculture

I Pakistan natiiana! program ftinanced in 1975 by FF; in 1976 and 1977 by Agricultural Research Council of Pakistan, usingfunds frem iSAID and F.
21 1DM Special Grax*9 u~nder negotiation for 197".
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services of one CIMMYT maize breeder and one CIMMY' agronomist-trainer and supports
regional nurseries, regional workshops and other maize improvement activities for
the Asian region.

2. Central American Maize Programme

161. This programme which was carried out from Mexico over the period 1974 - 1
and .Thich will move its centre to Guatemala during 1976 covers nine countries of ,en-
tral America and -he 'aribbean. It was commenced in 1974 funded by a special grant
from the IDD for a two-year period to support a breeder and an agronomist-trainer.

162. Its objectives cover a wide spectrum ranging from organizing workshops,
research using nursery trials, research trials on private farms, work on quality
protein maize, resistance to stunt virus disease, training and economic studies.

3. Andean Maize Programme

163. From 1976 two CIMMYT maize scientists will be based at CIAT under a jint
agreement for 3 years; and a third at Santa Catalina in Ecuador, all funded by
CIDA. The two scientists based at CIAT will consult with regional governments,
carry out training programmes, supervise nursery trials, and promote workshops.
The CIMMYT-CIAT maize breeder stationed in Ecuador will devote full time to breed-
ing and outreach work on floury maize in Bolivia, Colombia, Peru and Ecuador.

4. Mediterranean and Near East Pheat/Barley
Disease Surveillance Yetwork

164. This programme, commenced in January 1974 and, staffed by two plant
pathologists, has evolved from an earlier warning system in India developed in the
1960's. The present project funded under core budget is hopefully to be supported
by funds from the Netherlands Government for the period 1976-78. It is based on
the theory that if new disease pathogens can be identified early enough, govern-
ments may introduce new varieties resistant to those pathogens. It operates
through the medium of regional trap nurseries and diseases and insect screening
nurseries.

5. Andean Regional Wheat Programme

165. CIDA will support a wheat breeder, located at Santa Catalina, Ecuador
for 3 years from 1976, who will assist the countries of the Andean region with
pathology/breeding problems.

6. East African Regional Project in Wheat, Triticale and Barley

166. This project, funded by CIDA for a period of 3 years from 1976, based at
Njor', in Kenya, is concerned with wheat improvement in 10 East African countries.
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It will assist countries of N. Africa and the Near East by providing a summer

nursery to enable two breeding generations to be produced in one year. It will

provide excellent screening opportunities for stem, leaf and stripe rust resistance,

ansintance in regional and international breeding work, and will strengthen liaison

and collaboration between countries of the region.

7. East African Economics Programme

1(7. In July 1975 UNDP approved the establishment of an exploratory regional

economics programme in East Africa for a period of 3. years to work closely with

the CIMYTf regional maize and wheat programmes. This will be hosted by ILRAD in

Nairobi. It aims to mobilize local economists in the identification of the pro-

blems constraining the adoption of technology in the main agro-climatic zones of

the region, as a guide to the evolution of technologies likely to be more accept-

able to farmers.

(ii) CIMMYT's Views on Such Links and Its Future Plans

168. CIMMYT not only regards regional and national crogrammes as complementary

to one another but it emphasizes that the Centre's work to develop improved gene-

tic material of wide adaptability would be fruitless without close cooperation

with such programmes. The interchange of materials, ideas, information and per-

sonnel is regarded as an essential two-way process.

169. To accomplish this CIMMYT maintains that its staff should be involved in

both regional and national programmes. This view arose from a combination of

factors dating from the early 1970's when, as a result of the world food and energy

crisis, there was an increase in requests by countries to CIMAMYT for help in

strengthening their research capability in food crop production. Despite increased

CIMIMYT activity in the production and distribution of genetic material and greatly

increased staff travel for monitoring and consultation, the Centre was still unable

to deal adequately with all these countries. Hence some change in programme strat-

egy was felt to be necessary leading to the decision in late 1973 to decentralize

part of its core research on a regional basis. This is reflected in the expansion

of regional activities since that date whereas it will be seen from Section I (a)

above that involvement with national programmes has remained relatively constant

overall.

170. In discussing future plans, the Panel was informed by CIMMYT that it does

not see any major expansion in the direct assistance to individual national pro-

grammes under special projects although help to other countries may increase as

existing cooperative arrangements with national programmes are phased out else-

where. However, CIMMYT may initiate new regional activities, particularly in

tropical Africa and the southern cone of South America.



(iii) The Panel's Appraisal of CIIMYT's Past Involvement in National and
Regional Programmes and Its Views on Future Developments

1(1. The Panel believes that CIMMYT's success in assisting national programmes can be
judged by the growing strength of national research capabilities in countries such as
Algeria, Pakistan, Tunisia and Turkey from which the Centre is now able gradually to phase
out its staff. A further factor testifying to this success is the continuing volume of
calls on its services as re. uited above.

172. However, we are not clear from the evidence presented, what criteria were used in
the past to determine which countries should receive help, nor how priorities will be
assessed in the future, although we recognize that, apart from the availability of funding,
many factors influence such decisions.

173. The Panel fully supports any CIMMYT involvement with national or regional activi-
ties which helps evaluate the performance of the Centre's breeding materials and which
provides feedback to make its research programmes more relevant to the needs of develop-
ing countries. It recognizes the value of "collaborative research" in studying important
diseases, pests and other problems associated with environmental conditions not found in
Mlexico. In this context the national and regional workers with whom the Panel has had the
opportunity to discuss their needs, confirmed that the breeding materials provided by
CIMMYT and guidance from the Centre on their use was of prime importance. The Panel con-
curs with this view.

174. The Panel's examination of the training programme as described in Chapter VI led
to the conclusion that "training the trainers" was also of paramount importance, especially
to ensure that links between research and extension are strengthened at the national level.
It noted that the representatives from national and regional programmes whom we met at

CIM4YT also felt that this was important but did not rate this as urgent a priority as

activities in support of national breeding programmes. To some extent this surprised the
Panel but it may be that this was because these representatives were associated with
countries with relatively strong staffs. In contrast to research related to breeding pro-

grammes, a strengthening of headquarters training staff supported by adequate travel funds

could reduce the need for training staff to be permanently outposted.

175. Furthermore these discussions tended to confirm the Panel's impression that,

except in countries with extremely weak staffing situations and organizations, there is

no clear need for CIMMYT's participation in maize or wheat agronomic field testing. Our

conclusion is that wherever possible this is best undertaken 3y national programmes.

17 . IMMYT economic research in collaboration with national programmes, particularly

strengthening them where these programmes are weak, can be an important means of making
or ''rm testing more relevant as well as helping to evaluate results. Such research will
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identify current farm practices and constraints, etc. The Panel dealt with this in detail
in Chapter IX but believes that CIMOIYrPs participation in research and training related
to the objectives could not only help national programmes but would also provide valuable
information as to the relevance and acceptance by farmers of its genetic materials.

177. Both in research and in the training of production staff the Panel sees an urgentneed for collaboration between international centres so that their efforts are mutually
supporting and not duplicative. In this respect it noted with satisfaction the CIMMYT/CIAT maize agreement which seems to provide a useful model for such operations; the
arrangements for cooperation on the African continent between CIrMYT and IITA were less
clear to us and would seem to require further examination.

178. CITMMY's praiseworthy efforts to fulfill its very broad mandate to help developing
countries could result in its becoming overstretched through involvement in advisory and
other activities which the Panel believes could be more appropriately tackled by agencies
charged with development assistance and which have resources greatly in excess of inese
available to CIMMYT. We are particularly concerned about the burden this may impose both
administratively and in terms of the travel of its senior research management staff which
we were inforned in some cases amounted to more than half their working time. Consequently
we believe that CI4YT's unique experience and resource base is best utilized by collabora-
tion with agencies, either bilateral or multilateral, with special competence in other
aspects of development assistance.

179. In light of the above, the Panel feels that CISYT's plans for regional services
to be established in major wheat and maize growing areas are acceptable. The functions
of the staff employed in this way (who would be part of the core programme) would princi-
pally be to provide liaison between the region and the CIM4YT core programme on research
and training and to promote interaction between the national programmes of the region.
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VIII. SCIENTIFIC WORK

180. CIMYT saes its role as production orientated. For this purpose it provides the

genetic material and the information that will enable increa--ed returns to be gained from

the crops on which it concentrates. Thus it is principally concerned with the application

of science. Indeed, many observers would feel that because of its extensive scale and its

semi-industrial organizatii, CIMMYT's breeding programme is a form of technology in that

it produces material products (plant genotypes) for human benefit. It does not aim as a
principal objective to produce new scientific knowledge although, of course, such will

sometimes arise as a spin-off from its technology. The Panel was sympathetic to this view
of CIMMYT's work.

181. However, CIMMYT's production-orientated research makes use of scientific knowledge

derived from a range of scientific disciplines such as genetics, plant pathology, entomo-

logy, ecology, nutritional biochemistry, chemistry and aspects of plant physiology, as

well as such mathematically based disciplines as statistics and biometrics. The Panel

addressed itself to the question of how CIMMYT could be provided with any new knowledge

that it might need to become more effective in plant breeding if it encountered special

problems which required information not at present available.

182. First it should not be thought that the plant breeding thrust of CIMKYT activities
is without a modest measure of research support. This support is provided by its plant
pathologists, plant physiologists, entomologists and agronomists, associated with the
crop programmes. All of these provide, however, a relatively tight backup to the main
breeding programmes and certainly cannot engage in speculative or opportunist research.

In general, the Panel thought that this arrangement is correct.

183. Where possible CIMMYT encourages, in various ways, research work relevant to its

interests being carried out in advanced laboratories elsewhere and this seems to be an
effective arrangement. It is also prepared to participate in research in developed

countries to the extent of providing plant material, data, or short-term facilities.

The Panel considered this to be quite appropriate.

184. The only involvement that CIMMYT has in relatively long-term, speculative

research is in the field of wide crossing between distantly related species or genera.
The Panel was told that CIMMYT's particular advantage as a. place for this kind of work

was the very wide range of crop genotypes that it controls. However, similar work is
being undertaken elsewhere in well-equipped laboratories and, while the Panel sympathizes

with CIMMYT's desire for some stake in a small amount of longer term work, it was not
sure of the basis for this particular choice in view of the wide range of relevant
topics from which a selection could have beer made. In view of some preliminary indica-

tions of worthwhile findings the Panel felt that research on wide-crossing should be
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continued for perhaps another two years and then be reviewed in the light of the positionl

by then attained.

12'. One of CIMMYT's collaborators in the USA uses immunosuppressive drugs to stimu-

late the acceptance of alien pollen and is offered the use of CIMMYT greenhouses and

research fields for the subsequent generations. The scientific validity for the claims

that there is any effect (n crossing, from such treatments, seems uncertain. Althoug1h
we were shown dwarfed barley plants that had arisen in the progenies of plants that hal

been treated in this way there is no evidence of their hybrid origin. It seemed to te

Panel that this subject would advance further and faster if it were to be undertaken byr

those exnerienced in the genetics of micro-organisms. fn adequate informational base

might then be provided to assess whether it has anything to offer to crop improvement.

186. It seemed to the Panel that there may occasionally bce the need to undertake re-

search at CIMYT, in order to prepare the ground for practical advances in the future.

For example, we were told that the advance in the yield potential of CIMKYT bread wheat

has slowed down since the mid to late 1960's. Attention is currently being directed to

the stabilization of yield as the principal means of improving production and this is

perfectly reasonable. We are told in CIMMYT Review 1976 (p. 81, 82) that work on the

stabilization of yield by improved disease resistance and fine tuning of genotypes, is

on the point of payoff.

187. The question then must be asked where the next advance in productivity is to come

from. Obviously it can only come from increasing the yield potential, therefore, research

may be necessary to determine the strategy by which this can be achieved and it seems

likely that some form of plant physiology, pathology or genetics, might be most helpful

in the longer term. The Panel says this fully recognizing that some success may derive

from spring and winter wheat crossing and recognizing that there is a small input from

research on the modification of morphology, especially of ear characters. The Panel

suggests that CIMMYT might like to consider the additional research needed to enable it

to make the next advance in productivity in bread wheat following its stabilization of

yield. The work concerned might be at CIMMYT or elsewhere but irrespective of location

would not conflict with the very proper view that CIMMYT takes of itself as production

orientated.
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IX. ECONOMICS RESEARCH

(i) Objectives

188. The stated objectives are to "support CIMMYT's efforts to help national

programmes develop and diffuse new maize and wheat technology. It does this by
1) working with agrcultural scientists and policy makers in identifying ways to
make new technology and policy more consistent with the circumstances of farmers,
2) joining with CIMMYT maize and wheat staff in their training programmes, and
3) providing information which the maize and wheat programmes can use in setting
their own priorities".

(ii) Scope and Pattern of Work

189. The work programme of the Economics Section under the first objective has
been significantly reoriented in ;he past year. In the initial period, 19''-74,
the main thrust was to commission a series of country studies, mostly by national
economists, to identify agro-climatic, physical and social characteristics which
facilitated or constrained the adoption of new technology in maize and wheat.
These studies, largely based on farm level surveys, illustrated the wide range
of circumstances which affected farmer decisions.

190. The emphasis of country studies has now shifted in purpose from such
historical evaluations to a form designed to assist the development or adjustment
of technology and agronomic practices appropriate to the circumstances of the
farmer and his farming system. These studies, which are based on area-specific
farm-level surveys, are designed first to make a brief reconnaissance in order to
describe the range of circumstances and farm practices prevailing in the area,
and second to test out the farm budget implications and prospective returns from
on-farm trials of various elements of recommended varieties and practices. Six
such studies are presently underway: Zaire, Pakistan, Egypt and Mexico for maize,
and Tunisia and Mexico for wheat. Those in Mexico are under the operating super-
vision of CIMMYT economists whereas those in other countries are being conducted
by local economists commissioned by CIMMYT.

191. In early 1976, under financing by UNDP, a CIMMYT economist was stationed
in East Africa to encourage and assist similar collaborative research by local
agricultural economists in the countries of that region to support CIMMYT National
Wheat and Maize programmes.



192. Since widespread use of such surveys is anticipated, a manual is being
prepared to standardize the planning and structure of these surveys, including
specific treatment of the experimental design, selection and number of sites for
on-farm trials, evaluation of on-farm trials and monitoring of farmers' response
to recommendations.

193. Under the second objective, CIMMYT economists participate in the wheat
and maize training programme bringing some understanding to the technical trainees
of the economic and other problems involved in the adaptation of technology. A
handbook prepared for this purpose is in strong demand for training purposes else-
where as well.

194. Under the third objective, assistance to the Wheat and Maize programmes
in establishing priorities has not yet reached the stage where it is of continuing
significance. The Economics Section plans to develop a geographic mosaic of major
agro-climatic zones of potential interest to these programmes, including Jlso
available macro data on such items as numbers and size of farms, principal crops
and cropping systems, market institutions, etc., which would assist these pro-
grammes in their decision process.

(iii) Achievement

195. The Economics Section is making progress in integrating its work so as to
enhance the efficiency of the CIMMYT programmes. It has not been an easy task to
bring economics disciplines to bear on programmes headed by biological scientists
who have felt they could provide needed judgement of an economic character. If
the overall level of the Wheat and Maize programmes remains more or less the same,
the need for assistance by the Economics Section in helping to determine priorities
and improve productivity will be of increasing importance. Considering the brief
existence of the Section, which only recently has come to its full complement of
personnel, it is not surprising that its impact on programmes has not yet approached
its potential. But it is putting in place the mechanism which will generate data
whereby it can influence the initial priorities and dimensions of programmes, and
thereafter provide a continuing intelligence system of feedback as to how these
programmes can be made more effective.

(iv) Conclusions

196. In general, the Panel approved the direction of work undertaken by the Eco-
nomics Section. But it puts forward some suggestions and cautions for the future.

197. a) The Panel emphasizes the importance of farm micro data as a means for
evaluating the income effects of adopting new technology on representative farm



situations and conversely for determining changes necessary in order to make adop-
tion practicable. It would hope that over time, there would be an accumulation of
such information to encompass the range of situations in the principal areas of
concern in the Wheat and Maize programmes.

198. b) At the same time the Panel recognizes that in order for farm surveys to
be useful, they need to be carefully prepared and carried out at standards not
always met by indigenous institutions in many developing countries. This is part
of the rationale for out-stationing CIMMYT economists to coordinate and assist in
such survey work and in the preparation of the manual for survey work. Neverthe-
less, there is need to test out such arrangements before they are accepted as a
model for other regions. The Panel views the East African assignment as a means
of determining whether similar regional assignments should be pursued elsewhere.

199. c) Demands on CIM¶YT will probably increase faster than its resources
in the years ahead. Unless food-deficit developing nations improve agricultural
performance, their food import requirements will more than double in the next
decade. The Economic Section can make an important contribution towards determining
priorities in programme activities, the regions and countries which should receive
particular attention and the potential role of CIMMYT in alleviating the situation.
The proposed work on delineating agro-climatic zones could be an effective instru-
ment, in viewing the priorities question, by providing a comprehensive picture of
the potential of an area in terms of climate, soils, land capability, infrastruc-
ture, cropping patterns on the one hand, and on the other, constraints that might
be operating such as lack of incentives, credit or markets. Fortunately there has
been some basic work in the resource field, particularly by FAO which will ease the
task. But the criteria for delineating agro-climatic zones and the parameters to
be included need to be carefully thought out.

200. d) Evaluation of the impact of programmes on improving productivity and
increasing production is a proper concern of the Economics Section and could be of
considerable assistance to programme directors in looking to ways to improve
efficiency. The Wheat Programme appears to have made the most progress to date
and so could perhaps be helped first.

201. e) The Panel recognizes that collaboration with national institutions in
economic studies could lead to a situation where broad policy advice on sensitive
issues might be volunteered which might well jeopardize the related activities.
In discussions with CIMMYT staff, the Panel has become assured that this is not
in the least intended. CIMYT's overriding concern is to have the local researcher
provide accurate data and analysis of the subject matter explored, leaving the
policy implications to others.
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X. INFORMATION AND LIBRARY SERVICES

(i) Objectives

202. The Tnformation Services are responsible for both publications and visual

aids, but their principal task is to publish information originating from scienti-

fic programmes of the Centre at the request of their Directors. Decisions as to

the nature, scope, and timing of CIMMYT's publications are made by a publications

committee chaired by the Deputy Director-General. The Information Services guide

and interact with the scientists on communication, efficiency, presentation, and

technical soundness of information but do not appear to play an innovative role of

their own in respect to the information output of the Centre.

(ii) Scope of Work

203. In attempting to cater for a diverse audience of over 6,000 institutions

and individuals, CIMMYT's information services have adopted two main approaches;

first, the production of a range of scientific and economic reports designed for

specialists; secondly, publications of a more general nature, including a descrip-

tive booklet "This is CIMMYT", but mainly on technical subjects related to the

Centre's work written for the "informed layman".

204. Apart from its annual technical reports (CIMMYT Review 1975 Reports on

Wheat Improvement and Maize Improvement), a very important task of the Information

Services is to help in the preparation and supervise the printing and despatch of

the results of the various international nurseries which form the cornerstone of

the breeding programmes. The Panel was impressed with the speed with which this

is handled once the material is made available by the scientists concerned. Ano-

ther main function is to help produce and edit the numerous and often voluminous

proceedings of seminars, as well as other major technical reports such as, for

example, "High Quality Protein Maize". A new service, launched under contract

to the Commonwealth Agricultural Bureauxwill provide journals of abstracts on

maize protein quality and on Tritioale. This is financed respectively by UNDP

and IDRC.

205. A new serial "CIMMYT Today" dealing with broad aspects of CIMMYT's work

for a more general audience was launched in 1975. This is attractively produced

in leaflet form with illustrations in colour.

206. The wide and comprehensive range of CIMMYT's publications will be apparent

from Annex III. General publications are produced in English, French and Spanish,
and scientific reports mainly in English and Spanish, with French translation for

selected purposes. The demand for publications is monitored by periodic mail
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survey, which also serves as a means of classifying recipients and their language
requirements.

207. The Information Services also support the scientific programmes in the
production of layouts, pictures, graphs, and designs for publications, prepare
major exhibits for conferences, and have developed a number of slide sets with
appropriate language texts on various aspects of wheat and maize improvement.

(iii) Conclusions

208. The Panel judges CIMMYT's Information Services to be both efficient and
effective, and considers that its publications are of a high standard and apt as
a means of providing technical and general information on the objectives, work
and results of its programmes. Some technical inaccuracies were noted in certain
of the more general publications which could be avoided by closer proofreading
by the scientific staff.

209. The budget allows for three man-years of senior staff whereas only two
and a half are provided at present. This would appear adequate to maintain ser-
vices at their existing level, though not to permit the expansion of publications
which some senior scientists believe to be desirable.

210. Although there appears to be no crucial gap in the services currently
being provided there are certain areas in which improvement might be effected.
One is the participation of the Information Services in training national research
and production agronomy staff in the techniques of communication - both through
assisting in CIMMYT's regular training courses at headquarters, and through other
means. The latter might include the development of short courses on a regional
(group-country) basis, as well as the preparation of publications more specifically
aligned to the needs of p-oduction and extension specialists working on wheat and
maize. If the staff provision was to be raised to the full complement provided
for in the budget more attention might be devoted to this aspect of information
work, which so far bas been carried out in an intermittent way.

211. A second area where some streamlining may be desirable is in publishing
the conclusions of seminars, workshops, etc., in a more clearly summarized form
than in certain of the comprehensive documents given to the Panel. This might
reduce the need for wide distribution of the full and often costly proceedings,
while increasing public awareness of the main findings.

212. The Panel notes that the Library Services at El Bat~n have deliberately
been restricted largely to current publications because of the proximity of the
National Agricultural Library at Chapingo. Without questioning the validity of
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this policy, we urge that the staff of CIMMYT should be given every facility to

read widely in order to keep up-to-date, and for this reason particularly welcome

the new CAB abstracting arrangements.

213. The Panel also noted that, along with the Information and Library services,

CIMMYT has established a Visitors Service which facilitates the visits of the many

groups and individuals who come to CIMMYT every year (over 5,000 from 55 countries

in 1975). The efficient organization of this Visitors Service reduces to the mini-

mum the disturbances which these many visits could cause to the research programme,

while making the Centre activities known to an increasingly large number of people

and organizations and establishing friendly, cooperative relationships with many of

them. The Panel had the opportunity to appreciate the usefulness of this Service,

as indicated in the note of acknowledgement on page 74.
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XI. STATISTICAL AND COMPUTER SERVTES

(i) Objectives

214. The primary objective is to improve the handling and processing of variety

trials and the rapid transmission of results to cooperating stations. The second

objective is to improve experimental design, statistical reliability and to provide
deeper precision of field trials in both national and international systems. The
third aim is to computerize routine activities associated with the operation of
the seed distribution programmes.

(ii) Scope of Work

215. A computer has been acquired only recently and the full potential of its

use has still to emergel. Ultimately it is expected to ease the accomplis nents
of the objectives listed above. Immediate attention is directed to the production
of Print-outs of results of variety trials so as to speed up transmission of re-
sults to cooperating national programmes so that they may make timely decisions
on selecting varieties appropriate to their requirements.

(iii) Achievements

?16. So far, an inventory of material in the germ plasm bank has been compu-
terized. The latest maize trials are being processed for print-out. It is ex-
pected that processing trials with the CIMMYT computer will save time, compared
with the previous system of buying time on a shared computer. A data filtering

system also is being developed to permit detection of reporting errors.

(iv) Conclusions

217. In view of its infancy and because the computer programme is still being
developed, the Panel is niot in a position to make helpful suggestions. Quite
likely, the acquisition of the computer will lead to significant improvements in
the processing and transmitting of the mass of data generated. Also, significant

gains in statistical reliability and in analytic capacity will accrue. As the
programme develops, it may become necessary to review the need for additional faci-
lities for data storage.

218. Future developments in the use of computer facilities should permit the
analysis of trial results in relations to environmental factors as discussed in
para. 31 and other detailed data processing which may provide useful guidance at
CIMMYT and elsewhere.

/ Previously, the computer of the National School of Agriculture at Chapingo had been used.
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XII. SUPPORT SERVICES

(i) Experimental Station Management

219. Station management has been made distinct from programme management and

placed under the control of the "Head of Experimental Stations" whose responsi-

bility has extended to the maintenance of the vehicle fleet and the buildings.

Four of the eight stations listed in Table I of Chaper II are self-sufficient in

terms of equipment and personnel. A measure of independent management is possi-

ble in some, and total independence in other, stations. This allows programmes

to be accommodated at different seasons of the year.

220. Each station has a core of permanent workers and technicians who have been

trained in practically all the different activities of the stations both in the

field and in the seed handling facilities. They are therefore interchangerEle

and can be fully occupied all year round. In addition, temporary workers are

recruited for the peak periods.

221. Very little time is usually available to the station manager after the

harvest of one crop to prepare the land for the next crop. The Panel had the

opportunity to see at Poza Rica a demonstration of the land preparation operations

and was impressed by the speed and skills which had been attained by the station

personnel.

222. Careful planning enables the scientists to be completely relieved from

the constraints of station management. Programme personnel can therefore devote

their time entirely to research.

223. CIMMYT considers it very important that trainees be fully acquainted with

the operation of experimental stations. To this end, the senior staff in station

management participate in the training programme.

224. The Panel was informed that workerd wages had considerably increased in

Mexico during recent years and were compartively higher than those paid in most

of the other international centres. CIMMYT had, therefore, rightly mechanized to

the maximum the operations of the stations so as to reduce the use of casual

labour.

225. The Panel was impressed by the efficiency with which the CIMMYT stations

are managed and recognized the value of demonstrating high standards of station

management to the trainees and the visiting scientists. However, few agricultural

experiment stations would have equally favourable conditions and facilities.
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(ii) Laboratory Services

226. The Panel visited the following laboratory facilities at El Batan:

a. The Protein Quality Laboratory

b. The Milling and Baking Laboratory

c. The Insect Rearing Laboratory

d. The Cytology Laboratory.

227. These laboratories appeared to the Panel as being well run and adequately
staffed for the requirements of the research and training programmes.

(iii) Buildings and Accommodations

228. In addition to the above mentioned laboratories, the CIMMYT headquarters
buildings at El Batdn comprise the administration and office building, seed
storage and processing building, two green houses and a power house. No housing
facilities are provided to the permanent staff, with the exception of the station
managers. Dormitories are available for the trainees and apartment houses for
individuals on short-term appointments. These are supplemented by a guest house,
a cafeteria, and some recreation facilities.

229. A standard set of buildings covers the needs of each of CIMMYT's experiment
stations including that of El Bat4n. These include a station office, the station
manager's house, sheds for field equipment, heavy vehicles and machinery, seed
drying and storage facilities and a fertilizer and chemical store.

230. The Panel considered that the buildings were well designed for the uses to
which they are put and are maintained in first-class order.
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XIII, BUDGETARY PROVISIONS

(i) Description

231. The Panel was given a copy of the 1976 Programme and Budget, which had

been approved by the Board of Trustees and endorsed by the CGIAR in July 1975.
The budget presents a detailed financial plan for 1976 and, in addition, indicates

the level of funding the Centre expects to request for 1977 through 1979. However,
the levels for these years are not based on detailed forward programme planning.

232. After a relatively stable budget for 1974 and 1975, the 1976 operational

budget increased from $7.8 million in 1975 to $11.48 in 1976, an increase of 47%,
including 15% for price changes. The remaining increase is largely accounted for

by an increase in regional staff, the cost of which has been subsequently trans-

ferred to special funding with an equivalent decrease in the core budget.

(ii) Sources of Funds

233. The Centre has three major sources of funds, as follows:

a. Core unrestricted: these funds are being contributed by twelve donors

in 1976. The number of donors and the amounts vary annually, and the

pledges are on an annual basis.

b. Core restricted: these funds are negotiated directly between the

Centre and individual donors; they normally cover a minimum period of

two years and a maximum of five years.

c. Special projects: funding for these is negotiated directly be*ween

the Centre and individual donors. They are normally for periods of two

to three years but are often renewable. They are not shown as part of the

Centre's budget and their staffing does not appear in the man-power tables.

(iii) Application of Funds

234. Funds are applied to five activities, the Wheat Programme, the Maize Pro-

gramme, research support, training and information, etc., and general administra-

tion. The tables showing senior staff positions and man-years allow calculations

of the direct costs of programmes but the indirect costs carried by the support

services and general administration do not give the breakdown of information re-
quired to apportion these costs to each of the programmes.

235. A total man-year figure of 61 senior staff and a core operational budget

of $11.48 million suggests a total cost per man-year of senior staff of approxi-

mately $190,000.
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6. However, the man-power tables do not give a correct indication of the
number of scientists working in the research programme since 16 postdoctoral
fellows are also fully involved in the programmes but are financed by the
training programme or by special grants. There is an additional, though indeter-
minable, input into the research programmes through the work of the outreach staff,
paid for by special project funds, and working in a number of countries in colla-
boration with nationel programmes. The regional networks, some funded by restricted
core and some by special projects also contribute to the activities of the two re-
search programmes.

(iv) Conclusions

237. CIMMYT has not developed a system for programme and financial planning
beyond a one-year period. Up to the present new activities proposed by the Centre
have usually been additions to existing activities so that there has been no
necessity to cost alternative strategies. Now, however, the Centre estimate that
it could have as many as ten regional programmes in wheat and maize by 1980. In
addition to the direct cost of these, their indirect costs (e.g. to management)
and conversely indirect savings have not been included in the financial plans to
1979. The savings might, for example be expected to include reductions in head-
auarters staff travel, although the Panel was informed by CIMMYT that no major
savings are anticipated.

The figure of $1.3? million for training in the 1976 budget does not
adequately convey the fact that a considerable amount, of the order of 20%, is
spent on postdoctoral fellows, mostly from developed countries in 1976, who devote
at least 50% of their effort to carrying out full-time research staff responsibili-
tiec nd who form the major pool from which CIMMYT's regular staff are recruited.

239. Because the contributions to the Centre are made directly to CIMMYT by the
individual donors, any delays in payment create cash flow problems. This in turn
results in the management's having to spend an inordinate amount of time correspond-
ing with and visiting donors to keep these problems under control. The Panel siu-
gests that the CGIAR re-examine this problem.
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XIV. STAFF

240. The Panel had an excellent opportunity to meet many of the CIMMYT staff
during the field visits to Obreg6n and Poza Rica. It was impressed by their dedi-
cation to the furtherance of CIMMYT's objectives of increasing food production in
the developing countries and by their acceptance of the hardships imposed by the
long family separations both in Mexico and overseas, which this entailed.

241. The Panel did not explore the Centre's policy on salaries and conditions
of service but gained the general impression that management had an enlightened
policy on these.

242. CIMMYT differs from other international centres in that the directors of
the Maize and Wheat Research programmes operate with a large degree of autonomy.
It also differs from other centres in that about half of the recruitment of service
staff is from within the pool of postdoctoral fellows; the two-year assignments
provided by these form a type of probationship during which management can assess
the capability and aptitudes of the fellows. Another almost unique aspect of
CIMMYT's staff policy is that the staff in headquarters and those in the outreach
programmes have equal insecurity of tenure in that appointments of all staff are
renewed annually.

243. Although CIMMYT staff comprise a wide range of nationalities the Panel noted
that only three of the present 12 postdoctoral fellows are from the developing
countries. CIMMYT management emphasized that it did not wish to deprive developing
countries of much needed scarce talent and that visiting fellowships, lasting from
one to twelve months provide an opportunity for scientists from developing countries
to participate in the Centre's research programme.

244. The management emphasized that recruitment for its regional and national
programmes was now approximately one half from CIMMYT's pool of postdoctoral
fellows and one half from CIMMYT's senior staff, or outsiders who are given experi-
ence at CIMMYT in Mexico for one cropping season. This enables the Centre to staff
such programmes with staff thoroughly versed in CIMMYT's approach to the problems of
developing countries. It was emphasized however that negotiations in regional and
national programmes were often prolonged and that a source of funds for holding staff,
intended for such programmes, would be valuable to the Centre.

Conclusions

245. The Panel recognised that CIMMYT has a major responsibility to its young
staff members in training them in scientific management since many will be posted
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to distant locations; the Panel was concerned lest the large amount of travelling

undertaken by the scientific management, noted in Chapter XIII would interfere with

this. This concern was reinforced by the fact that the postdoctoral fellows form

the only staff available for some of the critical supporting scientific activities

of the crop improvement programmes.

246. The Panel was also concerned that CIMMYT should continue to have the best
possible access to new ideas and felt that, although this may be met in parts by
visiting workers, it was important to maintain a diversity of backgrounds and

training in the recruitment of its staff.
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XV. CIMMYT'S ROLE IN THF PRESERVATION
AND EVALUATION OF GERM PLASM

(i) Present Policy

247. As a general policy, CIMMYT has accepted responsibility for the maintenance

of a maize world er plasm bank, but looks to the U.S.D.A. and other major collec-

tion centres for the maintenance and distribution of world seed collections of
wheat, barley and rye.

248. During the last 30 years, CIMM1 and its predecessor agencies, in coopera-

tion with the Government of Mexico, and with financial support from the U.S. Academy
of Sciences, has acquired 12,000 accessions of Zea mays L. and related species from

46 countries. In addition, CIMYT maintains a live Tripsacum garden (another near
relative of maize) which includes all known species of this genus.

249. The facilities for storag>e in the germ plasm bank are excellent. The col-
lection is stored in concrete chambers at a temperature of 00 C. In 1976 the bank
contained more than 18,000 labelled storage tins, of 2-litre and 4-litre capacity,
containing 39.5 tons of seed, arranged on steel shelving like library stacks.

250. An inventory of the collection has been recorded on a computer so that the
name of each entry, its species, country of origin, quantity of seed, and the
location of its storage tin, can be found in seconds. A duplicate seed supply of
the CIMMYT collection is being deposited for long-term storage at the U.S. Seed
Storage Laboratory in Fort Collins, Colorado.

251. Each year part of the CIMMYT maize collection is growr in replicated trials,
and data are obtained on the agronomic characteristics of the accessions. To date,
the agronomic characteristics of over 8,000 of the accessions have been documented
and 3,0O0 of them have been tcsted in replicated yield trials.

252. In collaboration with the University of Colorado (which is developing a
standard system for cataloging all major collections of maize germ plasm under the
auspices of IBPGR and FAO), CIMMYT is preparing an open-ended catalogue on the data
it has so far accumulated. The catalogue is expected to be published this year.

253. On request, CIMMYT provides free samples of seed from the bank to all
research organizations, During the past year, 71 requests were received and the
shipments totalled 5,250 seed accessions.
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254. For wheat, barley and Triticale, CIMYT maintains only working collections
for its own breeding use. It has about 4,000 accessions of wheat (out of a world
collection of about 26,000), and 4,000 accessions of barley (out of a world collec-
tion of about 15,000). CIDMYT's Triticale accessions constitute the most compre-
hensive collection of germ plasm for this man-made species, and therefore, CIM'YT
accepts the responsibility of being one of the principal suppliers of breeder's
seed to Triticale researchers throughout the world.

255. Although CIYMJTJ recognizes that there are gaps in the world plant genetic
resources for maize and wheat that should be filled, it does not employ full-time
staff for this work.

(ii) Panel Conclusions

256. The Panel was in agreement with CIMMYI's general policy of accepting a
principal responsibility for the maintenance of the world maize germ plasm bark
and not for world collections in wheat and barley.

257. The Panel was not clear of the extent to which the present maize collection
is to be extended beyond its present number of 12,000 accessions. However, it was
assumed that because CIMMYT has accepted responsibility for the maintenance of the
world maize germ plasm bank, it follows that it takes responsibility for accepting
additions to the germ plasm collection. We understand, however, that it is not the
current policy of CIYT itself to make major additions to the maize germ plasm
bank. It appeared to the Panel that this policy should be reconsidered.

258. In CIMIYT's maize improvement programme, many new and interesting recom-
binations of genes are being developed which should be added to the germ plasm
bank. New genotypes from programmes elsewhere should also be incorporated.

259. The Panel also suggests that some thought be given to indirect support by
CIvYT for continuing search for wild or related species to maize in those areas
of the world that remain unexplored. However, CIMM stated that it prefers not
to administer funds for exploration and the Panel's view was that the initiation
of exploration missions should be the responsibility of IBPGR.

260. CIMYT currently has the world's largest collection of the original
synthesized forms of Triticale as well as improved varieties and lines. At
present no agency has assumed the responsibility of establishing a germ plasm
bank for Triticale. The Panel hopes that, when IBPGR considers where the Triticale
world germ plasm bank should be located, it will note that this Panel believes
that there is a very strong case for its being based at CIhMYT.
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AVI, CONCLUMTTO~ AND RECOMMENDATIONS

261m Cann has interpretee its mandate, which gives it broad scope, in an entirely validmanner by creating a research organization that is primarily production oriented. It seesits purpose as principally to apply existing knowledge to the improvement of cereal produc-tion, especially in developi- countries, rather than to become closely involved in thecreation of new knowedgne It pursues these objectives mainly by the breeding of superiorcrop genotypes (potentia varieties) and by determining and showing the best ways in whichthese genotypes n be used to increase crop yields. The Panel found this philosophyappropriate and Eecommends that no reassessment of the function of CIMYT is necessary.
262. CIMYT aind its predecessor have been very successful in the application of newbechrelgar , based on improved genotypes, in increasing bread wheat production. It maya regared with atisfaction by all concerned that some 2514 hectares of wheat are nowplanted with CIouf de rived bread wheat varieties. Further benefit to the agriculture ofdeveloping countries can be expected from efforts now being made to increase yield stabilityof bread wneat and from the introduction of new varieties of other crops. The Panel's viewis that tne work of CIMp has already contributed and will continue to contribute to worldfood pruction and it recommends that support should be provided to allow this work tocontinu,

26, The CiDRM mandate has been correctly interpreted as permitting it to work on cropsother than maize and bread wheat. In th1 last ten years it has taken up, or greatly ex-pandeel, research on durum wheat, Triticale and barley. Extensive and effective programmesare iow in existence on these crops. The Panel welcomed this extension of the work ofCTMy and recommends that research on durum wheat, Triticale and barley should continue,
though in the latter case, with certain organizational rearrangements.

64. The detailed objectives and purposes and therefore the organization of the cropprogrammes of CIMIIYT) have not been static over time and have evolved in response to exper-
ience. Examples of nuch responses are the greater priority now being given in bread wheatto stability in yield and in maize to the use of open-pollinated varieties. The Panelapproves of this flexibility of approach by CIM4YT and recomends that the management ofits research should continue to be open-minded in this way.
265. CIMMYT has an effective breeding programme on bread wheat and currently greaterpriority is being given to the stabilization of yield by improved disease resistance and
in other ways and lesser priority to advancing yield potential. The Panel approves of
this, although it suggests that consideration be given to certain technical issues (see
Chapter III) in relation both to bread wheat and to other small grain cereals, and
recommends that a full support should be afforded to CIMMYT to enable it to continue itsvigorous bread wheat programme,o
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266. The durum wheat programme is well organized and effective and is just coming on-
stream in a most promising manner. The Panel recommends that the durum programme should
continue as at present even when ICARDA becomes effective because of the need to link
durum breeding to bread wheat breeding and because of the dependence of Triticale breed-
ing on durum genotypes. nevertheless the Panel recommends that a regional linkage is
established with ICARDA,

267. CIMKYT has made most impressive progress in the improvement of Triticale geno-
types and the Panel considered that this new crop offers real promise for cultivation in
areas that are at present marginal for cereal growing. The Panel was very pleased to
observe such progress and considers that, with an additional input in cytology, the
work would be improved. It recommends that continued vigorous support should be given
to work on Triticale and that the status of this research would be appropriately recog-
nized if it were funded through the full core programme.

268. CI4MYT revived research on barley only in 1972 but has already made progress in
the development of improved genotypes. The work on barley is going well and the Panel
recommends that the work should continue uninterrupted at present and that in the longer
term, with the establishment of ICARDA, CIMMYT should retain in any case responsibility
for barley in the highlands of Latin America. As to the other aspects of the barley
programme, the Panel considered a number of patterns of cooperation between CINMYT and
ICARDA and suggested that their respective Board of Trustees continue to consider the
feasibility of these alternatives in the light of other existing inter-centre arrange-
ments.

269. Work on maize was re-organized in the early 1970's to develop open-pollinated
varieties having characteristics appropriate for broadly defined climatic, altitudinal
and geographical regions and also with improved nutritional quality. The first results
of this approach are just becoming available and they seem to offer promise for an
advance in maize production. There is therefore very real progress in the maize research
and the Panel recommends that the present research policy be given vigorous support.

270. The Panel considered whether production research, other than plant breeding, in
maize and wheat, should be undertaken at CIMKYT. It concluded that most such work is
too site-specific and recommends no change from the present policy of concentrating on
breeding research.

271. It may well be that in order to make a further advance in yielding ability, per-
haps in the 1980's particularly in bread wheat, CIMMYT will require from a number of
scientific disciplines, particularly physiology and pathology, knowledge not at present
available. The Panel recommends that CIMYT should assess the need to stimulate the
the necessary research, whether in house or elsewhere.
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?72. C11MYT has had a large through-put of junior workers from developing countries to
which it has imparted elements of plant breeding, pathology and production agronomy.
Apparently the majority have subsequently continued to work in fields relevant to their
training. However, since the availability of such trained people is often a constraint
on the uptake of new technology, the Panel recommends that consideration be given to
several organizational changes which particularly emphasized "training the trainers"

(see Chapter VI). The availability of personnel in the developing countries with the
capacity for conceptual thinking and who will in the longer term be able to administer
effective agricultural research is also necessary if constraints are not to arise. The
Panel recommends that CIMMYT promote donor assistance to facilitate appropriate edu-
cation and training for such people by helping in their identification and selection by
donor agencies. The Panel also recommends that whenever possible post-doctoral training
at CIMIYT should be directed towards helping personnel from developing countries to ac-
quire the vigorous production-oriented philosophy so well displayed at the Centre.

273. CIMMYT has made praiseworthy efforts to help developing countries make use of its
new genotypes. It also requires a flow of information from national programmes to guide
its core research and it must provide training and information to enable its research
findings to be exploited. The Panel concludes that an excessive involvement in national
pro,-rzni~mes could in the future overburden CIMMYT and recommends that CIMMYT's unique
experience would often best be exploited in collaboration with other bilateral or multi-
lateral development agencies. CINMYT has initiated regional services with outposted
staff to help promote the adoption of new technology and has proposed to extend these
arrangements. The Panel recommends that the arrangements for regional services be
accepted as part of its core programme and that the aim of these services should be to
provide liaison between the regions and CIMMYT, essentially in relation to the testing of
genetic material and stimulating linkage between the national programmes of the region.
The Panel had only limited opportunity to learn about the effects of CIMMYT's work in
national programmes and no extensive assessment is possible (see Chapter VII).

274. The economists on the staff at CIMMYT work to identify opportunities for and
limitations to the adoption of new technology, supply an economics component in training
and provide continuous economic intelligence and feedback systems for its Maize and Wheat
programmes. The Panel approves of this approach and recommends that the economics dimen-
sion of the adoption of new technologies should be assessed in collaboratioi with local
institutions, that such experience should be used in association with other expertise
in CIMMhYT in establishing the priorities in crop researnh and t, alternatives that might
be followed.

?75. CITITY's Information Service provides an effective distribution network for infor-
mation relevant to its activities and at several levels. The Panel judges the Service to
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be efficient and recommends a continued modest development with a few relatively minor
modifications.

276. The Statistical and Computer Service of CIMMYT is in the course of reorganization
both in terms of hardware and in the treatment and analysis of data. The Panel welcomes
this change and recommends that it be pursued vigorously since the efficiency of the
Centre will be enhanced by developing its statistical and data handling procedures.
277. CfIMYT places high priority on the management of its experimental stations. The
Panel endorses this view and agrees that the research programme relies to a great extent
on the efficiency of this operation. The operation of the laboratory services and the
general management of the physical plant are also carried out very well by CIMMYT.

278. CflEWYT's expenditure and budgeting arrangements were studied by the Panel which
recommends that attention may need to be given by the CGIAR to the problem of cash flow
sometimes encountered by CM4MYT. The Panel was unable to identify any savings on ex-
penditure of CIMMYT Mexico-based staff following the establishment of Regional Services
with outposted personnel. It appears that there might need to be some clarification of-
the headings under which certain activities are budgeted. The Panel believes that the
total expenditure is in accord with the quantity and quality of CIMMYT's overall programmes.

279. CL.MYT staffing policies appear to follow the sequence of offering young people
postdoctoral fellowship training in its Mexican programme, then giving them experience
in developing countries and subsequently bringing them back on to the Mexico-based staff.
Since about 50 per cent of the staff is recruited in this way, it may limit the access
of the system to new ideas. The Panel notes that postdoctoral fellows are sometimes used
as a means to perform essential parts of the core programme. CIMMYT believes that there
is benefit in this arrangement but the Panel felt that there might be a risk of a pre-
mature commitment to routine of those still under training.

'80. CIMM4YT has a germ plasm bank for a world collection of maize. The Panel recommends
that this should continue with certain relatively minor modifications of policy, and that
the IBPOR be asked to consider whether CIMMYT should be requested to act as the principal
bank for Triticale germ plasm.

231. Thc constraints recognized in the programme have been referred to in the presenta-
tion of conclusions and recommendations and where appropriate a specific proposal has
been made for modification that should remove the limitations imposed. The Panel was
unable to detect any other constraint within CIIGPIT that diminished the likelihood that
its immediate objectives will be attained and has no turther recommendations to make
in this regard.

282. CIMMYT has apparently rarely been faced with the need to make choices between
alternative courses of action during a period of rapid growth in the availability of
funds. It appears that under these circumstances it has been satisfactory to rely on
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the skill and corporate judgement of the Director-General and his senior colleagues.

Since the financiai climate may not always be so favourable and may become a constraint
the Panel considered that CIMMYT should give some thought to the means by which priorities
can be measured against economic and social criteria in relation to technical and scienti-
fic feasibility. This may facilitate forward planning and the associated longer term
budgeting, as well as the management of an increasingly complex and diverse programme at
a time when there may be budgetary stringency.

28A. The Panel is happy to record that it found CIMMYT to be in a vigorous condition,
with a well balanced programme and with its links to the recipients of its work well
nurtured. The Panel does not recommend any major modifications of the Centre's basic
objectives or orientation.

284. The Panel welcomes the close accord between the Government of Mexico and CIMMYT
which has been so beneficial to the improvement of agriculture productivity in many parts
of the world.
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PROGRAMME2 SCHlDULE AND ITINERARY
_ THE REVIFU1 PANEL

March 21 Participants arrived at CIMMYT Headquarters - El Batin.
Sunday ?reliminary discussions regarding terms of reference,

programme and assignments to participants.

March 22 General briefin.g on CIMMTYT activities. Visit to the
Mondar buildings and facilities of the El Batin Station.

March 23 Leave El Batan for Mexico airpor. for flight to
Tuesday Ciudad Obreg6. Visit to CIANO 'tation, Obreg6n -

Wheat Proramme.1/

March 24 Visit to Wheat Programme (cont'd) 1/
Wednesday

March 2 M g: Vi sit to Wheat Proramme (cont'd)
Thursciay Visit to CIANO experiments in farmer

fields near Obreg6n.

Afternoon:Pariel meeting on Wheat Programme. Leave
Cbreg6n by air for Mexico. Return to
El Batn.

March 26 Discussions with CITh7 staff on supporting activities.
Sri day

March 27 Report writing,.
Saturday

March 28 Morning: Free
Sun day

Afternoon: Leave 21 Batin boy car for Poza Rica.

March 29 Visit to CIThNY Station at Poza Rica - Maize Programme.
Ionday

March 30 Morning: Visit to maize trials on farmer fields
Tuesday near Poza Rica.

Afternoon:Leave Poza Rica for El Batin.

March 31 Morning: Visit to gerin plasm bank. Discussions with
Wednesday CIM4YT staff on national and regional

programmes.1/
Afternoon:!eport writing.

See footnote next page.
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April 1 Report writing.
Thursday

April 2 Morning: Report writing.
Friday

Afternoon: Discussion of the preliminary conclusions of the
Panel with the Director-General and Deputy
Director-General of CIMMYT.

April 3 Morning: Completion of the report.
Saturday

Af ernoon: Presentation of the preliminary conclusions of
the Panel to the Board of Trustees of CIMMYT.

April 4 Departure from El Batan.
Sunday

CIMYT had invited at the request of TAC a number of persons to meet with the Panel
and to give their impressions of CIMMYT outreach activities; these included:

1 Wheat scientist in charge of crops research for the Government of Guatemala;
1 CIMMYT maize researcher assigned to the Central American regional maize programme;
1 Ecuadorian crops researcher, in charge of Santa Elena Station, Quito;
2 Egyptian maize scientists, stationed at Giza Station, Cairo;
2 Wheat breeders from Oregon State University, collaborating on the CIMMYT-Oregon-

Turkey wheat crossing programme. (One of these scientists had previously
spent five years for CIMMYT in Algeria, and answered questions on the North
Africa programme);

1 CIMMYT wheat breeder stationed in the Turkey national wheat programme, Ankara.
1 Pakistani maize training officer from Peshawar;
1 CIAT Deputy Director-General responsible for CIETOYT-CIAT regional maize

programme for the Andes.
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PUBLICATIONS ISSUED BY CIMMIYT 1975

Title Language Paes Press run

This is CIMMYT English 48 2000

Spanish 48 2800

CIMMYT Review 1975 English 104 4000
Spanish 112 3500

CIMMYT 1974 Maize Improvement English 64 2000

Potential for Increasing Cereal and Livestock

Production in Algeria French 72 500

India's High Yielding Varieties Programme in

Wheat, 1966-67 to 1971-72 English 35 1000

Diffusion of Hybrid Maize in Western Kenya English 57 1000

Results of the 4th and 5th International Bread

Wheat Screening Nursery 1970-72 E-S-F* 39 1000

Results of the 4th International Darum Yield

Nursery 1972-73 E-S-F* 136 1200

Results of the 9th International Spring Wheat

Yield Nursery 1972-73 E-S-F* 136 1200

Results of the 5th International Durum Yield

Nursery 1973-74 E-S-F* 66 1079

Results of the 4th International Triticale Yield

Nursery 1972-73 E-S-F* 47 1000

Results of the 1st to 5th International Durum

Screening Nursery 1969-74 E-S-F* 70 1074

Reorint s
Some Ways International Research Programmes

Can Assist Advanced Nations English 8 500

National Production Programmes for Introducing English 9 500

High-quality Protein Maize in Developing Spanish 8 500

Countries
A Comparison of Maize Diseases in Temperature English 10 500

and Tropical Environments Spanish 11 500

The Field Support Functions of the Agricultural English 16 500

Experiment Stations in the Developing Countries Spanish 16 500

Potential for Improving Production Efficiency English 9 500

of Cereals Spanish 10 500

Developing Agricultural Research Personnel English 9 500
Spanish 9 500

The Uneven Prospects for Grains from Agricultural English 8 500
Research Related to Economic Policy Spanish 8 500

CITIMY Today
Quality Protein Maize English 16 5500

Spanish 16 5600

Durum Wheat: New Age for an Old Crop English 16 3800
Spanish 16 5200

The Return of Medic English 16 4600

* Tert in English, Spanish and French.
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Maize Visiting Scientists

ntomologist, Arricultural William Habib Audallah, Ph.D. (X)

Research Centre, Ciza
Arab Republic of Egypt

Pathologist, Agricultural Research Haroon Eli-S'hafey, Ph.D. ()

Centre, Giza, Arab Republic
of Egypt

Agronomist, Japan International Umeo Koganemaru, B. Ag.

Cooperation Agency
Breeder, National Institute of Gustavo Vera, Ph.D. ()

Agricultural and Livestock
Research, Ecuador

Maize International Cooperative Programmes

Asia Region,
Agronomist Takumi Izuno, Ph.D.

Central America and Caribbean Region
Breeder Willy Villena D., Ph.D.
Agronomist Roberto Soza, Ph.D.

EIgynt National Programme
Agronomist Wayne L. Haag, Ph.D.

Guatemala National Programme
Breeder Hugo S. C6rdova, M.S.

Nepal National Programme
Agronomist Donald R. Schmidt, Ph.D.

Pakistan National Programme

Agronomist A. Frederick E. Palmer, Ph.D.

Tanzania National Programme
Breeder David W. Sperling, Ph.D.

Zaire National Programme
Agronomist/Team Leader Thomas G. Hart, Ph.D.
Research Farm Training Officer James R. Bullard, B.A.
Plant Protection Specialist Mahesh Chandra Pandey, Ph.D.

Breeder/Agronomist Richard N. Wedderburn, Ph.D.

(x) Staff with whom the Panel had its principal discussions
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ritialePatoloistMaximo) Alcald D., ph. D).

Ptiolo iS t H. Jesse Dubin, Ph.D.
Tritical e Breeder Santiago Puentes P., Ph.D.
Training Agronomist Man Mohan Kohli, Ph. D. (x)
rainin Agronomist John H. Lindt, M.S. ()

rmist Paul N. Marko, M.S.

read Wheat rederMatthew MMahon, Ph. D. (X)Barley Breeder Sanjaya Rajaram, Ph. D.Bheatr reeder Enrique Rodriguez (., Ph. D. X)

iriticale Breeder Ricardo Rodrfguez R., M.S. (x)
Francis J. Zillinsky, Ph. L.

mWheat Post-degree ellows

"reeding Dietrich Leihner, Ph. D.
'reeding Guillermo Ortiz r., M.S.

idfe Cross-s Bent Skovmand, Ph. D.
ni (' 055Julian B. Thomas, M.s.

Physiology Hugo E. Vivar, Ph. D.
Patrick C. Wall, M.S. (X)

Wheat Visitin- Scientists
Soils Scientist, University of Arkansas Donald A. Hinkle, h. ;.5 reeder, Technical University of Muncher, naric . chwarzoac , Ph. ,

Wheat Research Assistants
,,-m las~m
rra neat Bam6n Ortiz 3., rIg. Agri. (x)Alfreuo Jegalado 0.-, Ig. Ar.

(x) Staff with whom the Panel had its principal discussiors
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Wheat International Cooperative Programmes

East Africa Region
Bireeder Gerbrand Kingma, Ph. D.

Near and Middle East Region
Pathologist J. Michael Prescott, Ph. D.
Pathologist Eugene E. Saari, Ph. D.

Algeria National Programme
Breeder/Team Leader George Varughese, Ph. D.
Breeder/Agronomi st Walter Nelson, Ph. D.
A gronomist David A. Saunders, B.Ag. Sc.

Nepal National Programme
Arronomist Torrey Lyons, Ph. D.

Pakistan ntional Programme
Breeder Armando Campos V., Ph. P.

Tunisia National Programme
Agronomist John B. Doolette, B.Ag.Sc.
Seed Proluction Specialist Johnson E. Douglas, M.S.

Turkey National Programme
Breeder Arthur A. Klatt, Ph.D. (x)

E conomics

Economist in charge Donald L. Winkelmann, Ph.D. (x)
Economist, ast Africa Michael P. Collinson, Ph.D.
Economist Edgardo Moscardi C., M.S. (x)
Economist Richard K. Perrin, Ph.D. (x)
Consultant, Pakistan Malik Ashraf, Ph.D.

Laboratories

Biochemist, in charge of General Laboratories Evangelina Villegas M., Ph.D. (x)
Cereals Chemist, in charge of Wheat Industrial

Quality Laboratory Arnoldo Amaya C., Ph. D. (x)
Nutritionist, Portein Quality Reinald Bauer, D.Sc.Agr.

Laboratory Assistants

Chemist, Wheat Industrial Quality Laboratory Francisco Javier Cuevas, B.S. (x)
Biochemist, Plant Nutrition Laboratory Jos6 Angel Juirez, B.S.
Chemist, Protein Quality Laboratory Juan Luis Judrez G., B.S.
Biochemist, Plant Nutrition Laboratory Jaime L6pez C., B.S.
Chemist, Wheat Industrial Quality Laboratory Roberto Javier Pena B.
Chemist, Plant Nutrition Laboratory Rigoberto Valenzuela Y.

(x) Staff with whom the Panel had its principal discussions
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atrta ervices

Peter Walker, B.A. (X)
Experiment Stations

Head
Supervisor
Superinedn, John S-tewartSuperintendent, Poza Rica Roberto Varela
APeinteSent, Toluca 

Florentino AmacendeAssistant Superintendent, El Batan Jo Antonio Miranda
Assrestino 

Amaend (x)perintendent, Tlaltizaph Ricardo Mrquez L.
Angel Palma

Information Services

Science Writer 

S
Science Writer
Photographer Steven A. Breth
Photographer James H. Bremis, Ph.D. (X)Librarian Juan Zamora Z.
Head, iLeobardo Terpinervice 

Martha Bermddez, B.A.
Linda G. Ainsworth, B.A.

General Administrai

xecutive Officer
h cAffairs offic,'

ExectiManagemet 0iiieo Madrid C., Ing. Agr. ( )
Grant 74anagement OfficerG 

r(Y
>uhlc Afair 0fice Milrtlnez Va~~,Ph. P).Sonervisor, Accounting Services 

Betsey V. Marsh, B.A
Pricipal Accountant '1s4 Ramirez S. aPrincipal Accountant 

Mleonora Lindelius M.
Principal Accountant a. del Pilar Meza PSupervisor, Personnel Services 

Antonio TristinPurhaingOficrssstntMa. dlia Pia Ma .P
Senior Personnel Assistant 

Leonardo Abin M.

Puriso E gOfficer Ma. de los Angeles EzetaSue rv SevcBuilding and Maintenance H11go Alvarez v.
Head, Travel Services 

letBolnC.
Heaeer Fond AaendBu~nC. Civil EKuigr.
ea e a posin Services Ana Laura Sobrino de 6 mez
Ainstrative Assistant, 

Armando Corn5 yl.Governent Permits Office 
Manuel Guti4rrez S.

(X) Staff with whom the Panel had its Principal discussions
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CIIMYT TRAITEES, 1 9:-
(Individuais per year)

i66-70 1971 2.7.4 2 TotalIn-service 124 10
Research Assistant 14 14 - 8Predoctoral c 6 6 84
Postdoctoral l19 4 10 9Visiting Senior Scientist 8 6 4 0 139
Short-term Resident 5 24 350 139

Total 
11oal34 117 134 214 157 167 1023

(QRIGIN OF AIZE AlfD THEA Ti IN-SRVICE TRAIWEEs, 1966-75

Maize Wheat Maize neat
Laetin eric1 6z2 North Africa & Near East 18
4ceiz Aleria1
Pol ivia - Cyprus
Brzl i 1 EgyptChile 14 Iran

C~olombia 7 Iraq4Colobia5 
2 Jordan-1

Costa Rica d Lebanon
Dominican Republic 1 Lybiacuadocr LyiSalvador Morocco

Guatemala P SudanrabiGuyana 1 Tunisia
Haiti 3 Turkey
Honduras 14 Yemen 2
Mexico 7 1 3yria
Ni caragua -yiNicr~a5 

- Africa3 South of ahara 69 24Panama 
69Paraay Cameroon-Pr 

2 EthiopiaPeruu 3 Ghana 7Uuguy 1 2 Ivory Coast 7Venezuela 4 - Kenya 2
South & Southeast Asia 45 61 Malagasy
Afgnanistan 3 Nigeria 12 8
Bangladesh - 11 Tanzania 19 3India Uganda 1 3Nenal 9 Zaire ~0
Pakistan 13 8 Somalia
Philippines 14
Thailand 3 Other Countri( ooU

Poland - 2Other Counries4 16 Portugal 2mace - 1 Rumania 2iungary - 1 Spain 2
a apan 3 USA
Korea USSR

TOTAL
234_ 10



ANEX VI

~QUARNTIuiE ARRA4QGMENTS

Because CIE4YT shins seed to more than 100 countries, a number of precautions and

nrocedures are routinely ?ollowed to avoid introducing new, potentially dangerous crop

diseases into these countries:

1. Distribution is by seed and not by vegetative materials.

Seed plots are regularly inspected by CIMMT pathologists.

All seed sent to cooperators is treated with modern chemical seed

disinfectants to kill pathogens on the seed surface.

i) Wheat seed is treated with Vitavax.

ii) Maize seed is treated with a mixture of iuridan, a semi-systemic

insecticide, and Thiaran, a fungicide, together with a "sticker".

4. Seeds are passed by the Mexican Quarantine Service which issues a phyto-

sanitary certificate.

-. All seed is sent through the official quarantine channels of the recipient

country, where they are subjected to local quarantine inspection standards

and regulations, even though this occasionally leads to delays for local

scientists.

In the view of the Panel these arrangements are pursued conscientiously and should

offer the best means of protection available. Clearly while CIMMYT has a responsibility

for phytosanitary protection, a greater responsibility should be borne by the recipients

in establishing whatever quarantine arrangements they may consider appropriate. In rela-

tion to this issue reference is invited to the recommendations of the IBPGR/FAO Task Force
which met in December 1975 to discuss the subject of "Plant Health and Quarantine Problems

in International Transfer of Genetic Resources".
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Draft

SUPPLEMENT TO THE REPORT ON THE TAC VINWENNIAL

RWIW MISSION TO CIMNYT August 17-27, 1976.

1. INTRODUCTION

1. The Technical Advisory Committee to the Consultative Group on International

Agricultural Research, when considering the draft report of the CINt Quinquennial

Review at its 13th Meeting, requested the Chairman and some members of the Review

Panel to visit the outreach programmes of CIMMYT "in North Africa or in the Middle

East to gain first-hand knowledge and to report more fully to the Committee on how

these programmes are being planned and implemented". This request stemmed from the

fact that the Panel, when reviewing CIMYT activities in March-April 1976, had not been
and other reasons

able for lack of time/to visit the activities of the Institute outside Mexico. The

Panel had, however, had the opportunity broadly to review CIMNYT's outreach programmes

with several of the senior field programme officers and associated nationals who had

been invited by CIMMYT, at the request of TAC, to join the discussion with the Panel at

its Headquarters. The results of these discussions were recorded in the report of the

Panel in Chapter VII en "Relationships of CIMMYT with Regional and National Programmes,

and the Panel's recommendations in this respect were given in paragraph 273 of the

report. The Panel agreed, however, "to leave it to the TAC to decide, after censid-

eration of the draft report, whether additional steps would have to be taken to ensure

a fuller coverage of CIMMYT activities outside Mexico to provide a complement to the

Panel Report".

kurthermore, when discussing its recommendations on training with CIMMYT, the

Panel had difficulties reaching definitive conclusions. It was therefore agreed that

advantage would be taken of this further assessment as requested by"TAC to examine in

detail the training programmes of the Centre and discuss different ooursee of possible

action with CIMMYT staff.-

2. The main concern of TAC in requesting an additional assessment of CIMMYT outreach

programmes was related to the development of (CTMMY'T regional programmes as an outgrowth

of its involvement in a number of technical assistance projects at national level in the

field of wheat, barley and maize. The Panel had concluded (see para. 273) that "CIMMYT

. /-
17 The chapter on training in this supplementary report has been expanded accordingly.



- 2 -

has made praiseworthy efforts to help developing countries to make use of its new

genotypes. It also requires a flow of information from national programes to guide

its core research and it must provide training and information to enable its research

findings to be exploited. The Panel concludes that an excessive involvement in

national programmes could in the future overburden CIMMYT and recommends that CIJMYT's

unique experience would often best be exploited in collaboration with other bilateral

or multilateral development agencies. CIMMYT has initiated regional services with

outposted staff to help promhte the adoption of new technology and has proposed to

extend these arrangements. The Panel recommends that the arrangements for regional

services be accepted as part of its core programme and that the aim of these services

should be to provide liaison between the regions and CIMMYT, essentially in relation

to the testing of genetic material and stimulating linkage between the national

programmes of the region".

3. The TAC request for further assessment by the Panel of COMYT's activities

outside Mexico was actually in line with the terms of reference of the Panel whikah

inter alia called for an evaluation of:-

(a) the current conference and training programmes being undertaken

(or planned) by the Centre and the factors affecting the use of

trainees by the recipient countries once their training has been

completed.

(b) theeffectiveness of the work conducted under the information

service and outreach programmes of the Centre, and its impact

on recipient countries.

4. The wheat project in Tunisia and the maize project in Egypt were finally

selected as samples of CIMMYT outreach activities for this additional review, after

consultation between the Chairman of the Panel, the Director-General of CIEMYT and the

TAC Secretariat. The itinerary and programme schedule for the mission, the list of

participants and of persons met by the Panel are given in Annexes I, II and III.
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8. .ubsequently, in 1912, the terms of reference were revised to embrace other

cerea'/`afo uoS: "to help Tunisia achieve economically sound national cereal pro-

duction at the level approximately of self-sufficiency and at the same time strengthen

the institutional capacity for developing and using improved cereal technology". It

is anticipated by CIMMYT that these objectives will be sufficiently met by late 1977

for CIMMYT to cease to have a staff member in Tunisia after that date.

:.2 CIMMYT's Association with National Organizations and Donor Agencies
in Tunisia

9. CIMMYT's contribution to Tunisia has been based on excellent relationships with

the agencies of the Tunisian Government and has benefitted from the great personal

goodwill displayed by workers on all. sides. Above all, this cooperation was greatly

facilitated by the establishment of a cereal-oriented structure within the Ministry of

Agriculture. The Panel was told by CIMMYT that over the period 1971-1974 the Tunisian

Government had expended $1,309,500 on the work in which CIMMYT was collaborating. The

principal agency of the Government with which CIMMYT has collaborated is the Division

Technique de l'Office des C0rsalsalso known as the Accelerated Cereals Production

Project (ACPP), which is located organizationally in the Office of Cereals of the

Ministry of Agriculture. Most of the production research and development was under-

taken in ACPP, but two other agencies of the Ministry were also involved, both under

the control of the Director of Research and Education. These agencies, with which

CIMMYT outposted staff also worked closely, are the Institut National de la Recherche

Agronomique de Tunisie (INRAT) - the research arm of the Directorate, and the Institut

N tional Agronomique Tunisien (INAT) - the education arm. ACPP was constituted speci-

fically to provide a good organizational framework for the Tunisian work within which

CIMMYT could collaborate. Operating with a measure of autonomy, it provides desirable

flexibility which has been of considerable benefit.



10. C1MMYT'si activities in Tunisia have al so depended on the provision of funds

and services by the Fbrd Fbundation, USAID and other agencie:s.

11. Fbr example, the implementation of the ACP' han been aotsisted by some fundo,

including those for a headquarters building made available by USAID. Related and

necessary facilities, though not in ACPP, including a new Seed Testing Laboratory,

have been provided with the assistance of the Fbderal Republic of Germany.

12. In addition, Dr. W. Le Melle of the Fbrd Fbundation Office in Tunis told the

Panel that over the course of the work in North Africa, from 1968 to 1916, the Fbundation

had provided $3.2 M. in support of CIMMYT personnel and $627,000 for logistical support.

CIMMYT estirmiated that, of this, about 91,511,400 had been provided in five grants by the

Ford Fbundation each for a two-year period, specifically for collaborative work with

Tunisian agencies, and $237,000 for consul tancy support in Tunisia. Dr C. Fbrguson of

the uL;AID office in Tunis told the Panel that his agency had provided $517,000 largely

for the training and specialized experimental plot machinery. The distinction between

training support provided by the Fbrd Fbundation and USAID wa; that the former largely

concentrated on making possible the training of technicians in Mexico while the latter

gave more attention to graduate education in the U.S.A. Valuable support for education

was also provided by the Rockefeller Fbundation.

13. A further useful way in which CIMMYT has collaborated with other agencies, includ-

ing FAO, ALAD 1/, USAID and the Rockefeller Foundation, affecting not only the Tunisian

Wheat Programme but also those in other North African and Mediterranean countries, has

been participation in a workshop organized every second year and which has enabled those

participating in similar programmes throughout the region to meet and exchange views and

plan mutually beneficial research investigations.

ALAD: Arid Lands Agricultural Devel opment Programme - PIbrd Fbundation
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3. REVIE!W OF TECHNICAL ACTIVITIES BY CIDMYT IN TUNISIA

3.1 Components of the Programme

14. During the period 1968 to 1976, when the Panel visited Tunisia, CIMMYT

has collaborated in a range of different, although inter-related, components of the

ACPP. These have included first the recognition and introduction of several

varieties of bread wheat and durum wheat; second, the establishment and introduction

of the optimal methods of seedbed preparation, weed control by herbicides and seeding

rates; third, the establishment and use of optimal fertilizer applications; fourth,

the investigation of alternative crop rotational systems to those used hitherto by

Tunisian farmers; fifth, steps have been taken to stimulate research on the economic

and social factors affecting the uptake and acceptance of new varieties and on the

factors influencing the choice of farming systems in Tunisia.

15. The technical changes that had resulted from the research in which CIMMYT

had collaborated have given increased production. The Panel was told that the order

of importance of the technical changes in terms of impact was:

(i) Improved fertilizer use;

(ii) Improved cultivation methods especially seedbed preparation; and

(iii) Use of better varieties.

16. CIMMYT has had a plant breeder posted to Tunisia from 1968 to 1975, a

production specialist from 1968 to 1975, a fertilizer agronomist from 1968 to 1972,

an extension specialist from 1968 to 1972 and a seed production specialist from 1972

to 1976. These specialists have been associated with the relevant sections of the

ACPP, e.g. the Genetics Section, the Production Practices ("Experimentation")Section,

the Fertilization Section, the Rotation Section and the Seed Improvement Section, and,

where appropriate, with the Tunisian specialists from other agencies, INRAT and INAT

in particular.
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3.2 Breeding and Seed Production

17. Work with bread wheat varieties commenced with the introduction of

semi-dwarf Mexican varieties in 1968 and among these INIA proved to be the best

adapted and most popular. Subsequently, a range of nurseries and early generation

plant material following hybridization have been introduced 
into Tunisia and tested

and selected there. All of this comes from the CIMMYT core programme and from among

it four new varieties have been selected said to be "far superior to INIA with respect

to their adaptation, yield and disease resistance". These varieties are Soltane,

which was spreading in cultivation until 1976 when it became seriously attacked by

stripe rust in a season unusually damp and cool; Carthage and Dougga, which were

released in 1974 and Fath which may soon be released.

18. It was not intended up to the time of the Panel's visit that hybridization

work with bread wheat should commence in Tunisia. It is planned to rely for production

of superior varieties on selections made from segregating material developed 
in Mexico.

Since only about 120,000 hectares of bread wheat are cultivated in Tunisia this seems

sensible but of course implies a continued reliance on genetic material received 
from

Mexico. In the case of F2 populations received at present, only those are grown which

are thought likely, because of their parentage, to be adapted to Tunisian conditions.

The present (1976) position is that about half of the bread 
wheat area is planted to the

new varieties and most of the remaining half is planted to Florence Aurore - a variety

of the 1930's. The Panel was told that in the more marginal, low-rainfall, central-

southern part of Tunisia, new varieties were suited to the coastal region but 
not to the

interior.

19. There are about 600,000 ha of durum wheat in Tunisia at present. 
It is

much the most important crop in the country and CIMMYT has been involved 
in collaboration

with work on it since 1971. However, there had been, previous to CIMMYT's participation,
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a durum breeding programme which had released two very good varieties, Badri and

INRAT 69, in 1969. It is expected that these varieties will expand to occupy about

80 per cent of the durum area. Two varieties selected from material introduced from

CIMMYT, Amel and Nughrebi, were released in 1974.

20. The Tunisian durum programme is thus more important, longer established

and possibly offers greater opportunities than the bread wheat programe. Tunisian

agencies feel the need to conduct a full breeding programme in this crop from

hybridisation onwards. CIMMYT is helping by making available nurseries and early

generation material from its Mexico programme and by many helpful acts of collaboration

such as, for example, allowing acceleration of the programme by growing t- F, generations

in Kenya.

21. The Panel was told that Tunisia used about 85,000 tons of seed annually.

In 1975 about 12,000 tons of certified seed was distributed. CIMNYT has assisted by

securing advice from a seed production specialist and by establishing linkages which

have enabled new facilities for seed processing to be installed at the time when new

varieties were first becoming available. Moreover, the new seed testing stations,

with which CIMMYT also established techniodl linkages, reduce a national constraint

yet further.

3.3 Production Technology

22. As indicated earlier (see para. 14), the Tunisian Cereals Project was aimed

from its inception at increasing production not only by introducing new high-yield

varieties but by improving tillage, especially in seed bed preparation, by controlling

weeds more efficiently, by better fertilizer usage and by understanding weather so that

cultural operations were more timely. CIMMYT recognized that the local capacity to cover

these operations had to be strengthened, and it reasoned that agronomists must be

prepared to carry their experimental work from
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early testing of new varieties etc. right through to demonstration trials on farmerst

fields, designed not only to produce new information but also to introduce both

extension officers and farmers to new ideas, techniques and crop material (relationships

between the Cereal Project and the National Extension Service are dealt with in

Section 3.5). Consequently, from the time of its first involvement in Tunisia,

CIMMYT has always, until recentlyhad at least two agronomists in post and at a peak
technical assistance

period in 1971-72 there were five/agronomists covering several disciplines; at the1

time of our visit there was only one in post. In addition, high priority was given

to the training of Tunisian agronomists and their back-up staff (described in detail

in Section 6.1) so that a number of capable counterpart staff are now in post.

23. Earlier in this report, the way in which the work force for the project

was drawn from several institutions was described. Likewise, the agronomists, both

from CIMMYT and ?inisia, were attached to three sections of the Project which

cooperated with all groups concerned with these subjects: the Experimentation Section,

the Fertilizer Section and the Rotation Section. Indeed, it should be pointed out

that in spite of this organizational complexity and the various difficulties which it

created, the overall production technology programme has done remarkably well mainly

due to the patience, tact and skill of the CIMMYT personnel and the goodwill and

eagerness to learn demonstrated by their Tunisian colleagues.

24. Initial work by the Experimentation Section was directed at confirming or

otherwise recommendations arising from earlier work in Tunisia and then seeing whether

imported production methods were meaningful and relevant or whether they could be

improved. Briefly, it was found early on that known technology associated with rate

and date of seeding and with tillage practices was on the whole adequate. Indeed, it

is claimed by some that improved tillage, one of the cornerstones of the oereal exten-

sion effort, may be the most important factor in any increase in the *ereal prod on;

on thin latter point, it in recorded in paras. 15 and 30 that others feel that

fertilizers have had the major effect.
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25. A further finding was that, important though improved tillage was, it

alone could not control weeds, especially the grass species which were causing large

losses in cereal production largely due to their imposing a crippling moisture stress.

The agronomists therefore turned to herbicides, and quickly discovered that little was

known. Investigations have subsequently evolved methods for controlling the

important grassweeds. More knowledge has been accumulated about phytotoxic effects

of herbicides and how they can be overcome. Measurements have been made of cereal

yield losses due to weed competition. The effectsof weather, especially rainfall,

on the action of hdrbicides have been studied.

26. There has been a most welcome cooperation with Tunisian agr4 cultural

economists which has resulted in the assessment of whether or not weed control measures

are important to the farmer, and ideas have also emerged on the levels of weed population

density which can profitably be reduced. The Agricultural Economics Department at

CIMMYT Headquarters has encouraged and stimulated this work and is to be congratulated

on this initiative.

27. Evidence that the weed control measures are being adopted by the farmers

is given by the data which show that there has been a spectacular increase of fortyfold

over a period of two years in the area of cereals treated with herbicides for grass

weed control: 400 ha. in 1972/3 as compared to 16,500 ha. in 1974/75. Apparently

farmers are not discouraged by the high cost of these materials but the government

provides a 50% subsidy; it is further claimed that the amount of herbicides being

used is being limited by the supply within Tunisia.

28. When the decision was made to start the Cereals Project in Tunisia, it was

realised that any semi-dwarf Mexican wheats which were introduced would need fairly

substantial fertilizer inputs to attain maximum yields. Presumably there already

existed in the country some knowledge of the fertilizer needs of traditional
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local varieties on various soil types. Hence, a programme was started to provide

farmers with guidelines on the optional use of fertilizers in the various ecological

regions where wheat is grown. This programme was carried out by the Fertilizer

Section which was staffed in the early days by a CK(MYT fertiliser agronomist along

with four local agronomists. Subsequently, this section has functioned with a reduced

number of staff and a programme much in line with the original one.

29. During the first four years, the need for nitrogen and phosphorus was

confirmed in most situations but no response to potassium was demonstrated. The need

for P by HYV's and traditional varieties was fairly standard. Nitsegen usage was not

so straightforward, and rates varied with rainfall, soil fertility and the variety;

HYV's normally required more nitrogen for maximum yield than did traditional varieties.

30. The quantity of nitrogen fertilizer used on cereals has at least tripled

during the first six years of the Project; no data were available after 1974. This

does provide some evidence that the fertilizer information generated by the Section is

being passed on to farmers by the Extension Service, and some claim that fertilizers

are largely responsible for increased cereal production. During the last three years,

however, there appear to be few new findings, except that there is some evidence that

banding P fertilizer with the seed pays off and that problems of variable yield can

arise due to lack of uniform coverage when nitrogen fertilizer is spread by hand.

3.4 Rotations

31. In the countries bordering on the Mediterranean the need has long been

felt to find more productive systems of farming to replace the traditional and

dominant cereal-fallow pattern of land use. In particular,

attempts have been made to introduce reseeding of annual leguminous forage crops

into the rotation in place of fallow on the model of the successful Australian

wheat/legume system. This is used in a similar agroclimatic situation and entirely

with species originally native to the Mediterranean basiz. For various reasons these

efforts have not been pursued systematically, and in 1971 CIMMYT decided to add a new

dimension to its programme by attempting to catalyze an interest in crop rotations and

especially to test the Australian system more widely in North Africa.
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32. It was hoped that the introduction of the legume into the rotation would

provide soil nitrogen, improve physical fertility, help control weeds by competition,

and diseases by breaking the continuum of cereals. These objectives have been given

greater significance by the rising cost of manufactured inputs; in addition, a longer-

term aim must be to increase and diversify farm income and employment through introducing

more productive livestock into the farming system.

33. CIKMYT has therefore stationed two agronomists, one (since 1971) in

Tunisia, and a second (since 1974) in Algeria, to work with local staff in pursuance

of these objectives, mainly in the regions with rainfall between 350 and 500 mm-.

34. In both countries work undertaken in the first phase seems to confirm the

feasibility and desirability of attempting to introduce the Australian system on a wider

scale within appropriate ecological parameters. It has also shown that certain of the

Medicago species and cultivars widely used in Australia are well-adapted to N. African

conditions and with suitable management practices could give equally good results.

Preliminary steps have therefore been taken towards commercial seed production, and to

adapting the system to fit ordinary farming conditions in Tunisia through a large-scale

pilot development area.

35. CIMMYT's agronomist working in Tunisia is their last resident staff member

in that country, and is due to terminate his assignment there late in 1977. It is

uhlikely that in the time remaining he can do more than complete the testing of the

commercial potential of the system in terms of the persistence of the legume under

normal farm management and its impact on cereal production, which may leave unanswered

crucial questions related to its further exploitation for increasing livestock prod-

uction and thus the benefits in terms of the total productivity of the system.

In Algeria, despite the relatively recent origin of its programme and a serious
shortage of trained technicians, 10,000 ha. of Medicago species are now reported
to be under cultivation.
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36. Fortunately the CIMMYT agronomist, apart from helping to develop a

vigorous in-service training programme has been instrumental in arranging overseas

training of 3 graduate students and 2 technicians. In Algeria there are 3

expatriates (1 CIMMYT and 2 FAO), 1 Algerian engineer and 4 technicians working on

various aspects of research and demonstration, with 2 more receiving overseas

training. The programmes are therefore unlikely to abort for lack of continuity

as have some other attempts with similar objectives in the past. It is to CIMMYT's

credit that senior Tunisian officials with whom the Panel spoke generally praised its

efforts to ensure the smooth transition of the various facets of its assistance.

37. Nevertheless much will remain to be done after CIMMYT's involvement

ceases, and to the extent that this may include work on livestock as well as crop

management it is likely to prove even more demanding technically. Much will depend

,n the institutional and budgetary provisions which the Tunisian government may

make in this respect, and on the cooperative arrangements which CIMMYT could

develop with ICARDA.

38. The Panel was therefore pleased to note that CIMMYT proposes to hold

disrussions on this subject with representatives of 1CARDA in the fairly near future;

and since it is clearly an important part of ICARDA's mandate to develop improved

rotations and more productive farming systems including livestock, in the area of the

Mediterranean climate, we hope that ICARDA will be able to offer continued assistance

in this field both to Algeria and Tunisia hould those countries so desire. It seems

possible that the development of ICARDA might be sufficiently advanced to take on such a

/ responsibility
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by the time the CIMMYT staff are due to leave; but if not we would urge that some

arrangement could be reached either for them or FAO staff to remain on post until

ICARDA can help fill any potential gap in this work in national programmes.

3.5 Extension
Cerealu

39. At the outset of the/kroject, the National Extension Service had regional

offices located in strategic places throughout the country. Extension officers often

had limited previous involvement in wheat. A more recent assessment of extension

activity suggests that it has greatly improved.

40. It was reasoned that an Extension Section must be established within the

Cereals Project if the new ideas, techniques and crop material generated by the

Project were to be brought to the attention of farmers. To begin with, a special

technical assistance extension officer was assigned to the Project by USAID and then by

CIMMYT until August 1972. However, the local officers within this section still shared

the facilities and worked alongside their colleagues in the National Extension Service.

It is difficult to assess how this arrangement worked at the beginning but over the

years a two-way flow of ideas has taken place and it was put to the Panel that the

Project's Extension Service is beeoming more closely identified with the National

Extension Service.

41. Unlike the achievements of the experimental sections, it was diffioult,

certainly with the short time at the Panel's disposal and bearing in mind that it did

not meet any extension personnel, to assess improvement in the functioning of this part

of the Project's activities along with any impact which it may have on cereal production.

However, we were told that twice yearly seminars are now held at which extension and

the
research personnel get together to discuss/latest ideas and techniques. Further, strong

links seem to be developing between newly-graduated extension workers and those teachers

at the School of Agriculture (INAT) who are engaged in the cereal breeding programme;

some of the latter were sent overseas for long-term training to universities and CIMYT
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as part of the Project. In addition, senior men within the extension service have

made overseas visits to CIMMYT and elsewhere for short-term training and familiari-

zation with latest thinking on cereal production. Finally, it in claimed that the

on-farm trials done by the agronomists (referred to in section 3.3) not only provided

new information about cereal production but also served as good demonstration plots

for extension personnel and farmers and at the same time strengthened the links

between research and extension.

42. Insofar as there has been an increase in cereal production and yields,

on adoption of new HYV's, more intelligent agronomic practices and greater use of

herbicides and fertilizer in Tunisia since 1968 (see section 3.3), then il would

seem reasonable to conclude that an improved cereal extension service has played an

important role. While it is difficult to quantify such improvements and to allocate

what share of the credit for the changes can be attributed to the Project, all to whom

we talked were sure that extension activities in Tunisia were in a healthier and more

dynamic state than they had been before 1968.
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if hybrids are to be used because of the height of the plants to be detasseled.

61. Mexican-type material is proving to be of great potential use beoause of

its resistance to late wilt (Cephalpeporium mayd ) the major disease of the crop

in lgypt and responsible for significant losses. Resistance to stem borers is

also necessary and particular attention is being given to this although at present

the work is only at the state of developing the methodology for producing artificial

infestations for screening purposes.

62. A laboratory has been established and equipped to permit the assay of protein

and lysine in maize grain endosperm. The arrangements for training and for the

provision of the necessary apparatus were made by CIMIIT and there is now a throughput

of not quite 2000 samples per year.

63. The effects of CIMYT collaboration in breeding on Egypt's main yield has yet

to be felt but its impact should become apparent within the next five years.

5.3 Production Technolog'

5.3.1. Systems and Practices

64. Maize is grown on 1.5 M feddan as a summer crop within a rotation system

involving cotton as the other main summer crop and wheat/berseem as alternate winter

crops. Towards the north of the Delta rice is also grown in the summer; broad beans

may be grown as a winter crop.

65. All crops are irrigated and, following the building of the Aswan dam, it was

possible from about 1964 to supply irrigation water in April/May whereas previously

it had been necessary to await the floods around July. It had been known for some

time that yields of maize increased considerably as a result of early planting (may),

but this could not be done on a large scale until sufficient irrigation water was

available at the correct time. Consequently the opening of the dam gave the

Government an opportunity to start an "early planting" campaign which was successful and

many to whom the Panel spoke held the view that this was the mest important factor

behind the increase in maize yields of about 60 per cent between 1965 and 1975.
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need to strengthen the links between research and extension, and that an Extension

Institute may be established. CIMMYT is placing much reliance on the on-farm

experiments and demonstration plots providing a common meeting ground for research

and extension workers and farmers.
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. 1 T'uniwiu

74. Perhaps CJMMT P' mon impre wive and ea measurable contribution to

cor' l production in ' nia has been the development of a strong nucleus of

wi 1-trained and motivatod soientists and Lechnicians. All of the Tunisian

peronnel with whom the mission had discunsions were unanimous as to the value

o thin contribution, and nevern1 rated it as CIMIMYT's- major achievement.

75. Since 1968, twenty-soven peopl e have been given in-service training for

[eriods ralnging Irom one to eight months in a wide range of disciplines related

Sthe improvement or cereal production, mostly at 0IMNYT Mexico. The majority

o L lhene are now employed in key positions in cereal research and extension,

notably at INRAT and INAP or within the Cereal Project (ACPP), and some have

received further training or travel and study awards. The latter vary more widely

in their nature, purpose and geographical location, and are in most oases of

relatively short duration (less than one month). They provide a unique opportunity

ior agricultural adinistratoro as wel] as technical staff to refresh their know-

ledge, to gain frewh in aights;, and to make contacts and exchange ideas with workers

in other countries.

76. In addition, ir teen Tunisians have received post-graduate training in

the United States ad Auntrnlia, thirteen at M.S. and three at Ph.D. level. While

these awards were genrKI , fonded by UKTD and the Fbrd or Rookefeiler

lbundationn, CIMMYT, in cooperation with the government, have acted as a main

agent in identifying candidates some or whom have subsequently received further

training in Mexico. All but three are now in posi tion, of responsibility related

W varioun aspeetr of cereal breeding and production, and only one has left Tunisia.
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In general, there appears to have been a strikingly low drop-out rate in the training

effort overall.

77. The Panel considers the establishment, with CIMMYT assistance, of this cadre of

trained people to be of the highest significance to the future of agriculture in Tunisia,

particularly for the vital cereal sector. The Panel was encouraged to note that at

least in some fields, e.g. plant breeding, there is now sufficient local strength

stemming from graduates of the training programme to permit post-graduate degree

courses to be initiated at INAT.

78. In general, it appears that there have been relatively few problews connected

with training. This is a tribute both to the careful selection and meticulous work

put into the preparation of candidates and courses by CIMMYT and the agencies with which

it has been associated for funding purposes, and to the foresight of the government in

making able people available for training even if this has meant some sacrifice of

progress in the short term. Some problems of language preparation were referred to,

and here the Panel feels that it is important for prospective candidates to be given

full-time 'crash course# facilities, either in Tunisia or in a language school in the

training country, rather than for them to be expected to absorb a new language over

several months while also performing their routine duties.

79. One other difficulty noted by the Panel relates to reabsorption of advanced

students into the Tunisian educational system which does not at present recognize the

Ph.D. degree. We understand, however, that this may soon be provided for.

80. The main objective of post-graduate and in-service training up to now has been

to provide a nucleus of trained staff to the ACPP and its associated institutions such

as INRAT and INAT (80% of the technicians on ACPP have now been to Mexico for eight-month

courses). The project has served as a screening and testing ground both for candidates

for advanced training and in-service trainees. It has also served as a stepping-stone
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for some of the latter to be selected for graduate training. Each trainee is the

subject of a formal request from the government, and until recently the document

has specified that the trainees will return to fill positions related to the project.

While this arrangement appears to have worked well, it may somewhat restriot the base

for selection, and it appears that there may now be a wish by government for graduate

trainees to be selected by open competition, although this holds no guarantee that they

will go to the project after completion of their studies.

81. Although commendable advances have been made, the need for assistance to

Tunisia in training is not yet over. Refresher courses will still be needed for

trained personnel, and availability of funds for these and to enable Tunisian staff

to attend seminars or to undertake study tours will be a continuing need. Attrition

will necessitate replacement of both graduates and technicians over time. The Panel

was not able to quantify these needs. In addition, as the most urgent training

requirements related to the Accelerated Cereal Production Programme are met, gaps will

be uncovered where more sophisticated research is required to facilitate further

advances in production. For example, it was suggested that research management,

plant physiology, plant pathology, grain legume breeding, cereal laboratory techniques

and agro-climatology may be areas of relative weakness at the graduate level for which

further trained personnel will be required.

82. A further, and important area of activity in which there appears to be an

urgent need for more trained staff is in agronomy and techniques of crop produotion,

with particular reference to providing stronger links between research and extension.

In addition to the training value of continual association with CIXMM? assigned staff

CIMMYT have played a valuable role in assisting with local in-oountry training.

Nevertheless, despite the considerable effort devoted to training Tunisian production

specialists in exico, these do not yet appear to have been used locally in an organized

fashion as trainers for conducting a similar type of course in Tunisia. The mission
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feels that this could be one of the most productive uses of trained production staff,

in addition to the shorter (two weeks per annum) in-service extension training and

seed production courses which are another valuable new development.

83. There is no doubt that both in its direct involvement in training locally and in

Mexico, and in the catalytic role played by its staff in the field, CIMNYT ham been

providing an immensely valuable service to Tunisia. In this it has been greatly

assisted by the back-up received from the funding agencies with which it has been

collaborating in organizing the training and whose staffs and logistic support have

relieved CIMMYT technical staff of what would otherwise have proved a heavy administrative

burden.

84. The Panel therefore views with concern the progressive run-down foreseen

in the assistance being provided by USAID, the Ford Foundation and CIMNYT to Tunisia,

and urges that steps be taken to ensure that continuity is provided in the field of

training. This applies not only to cooperation with the government in the identifi-

cation of areas of special need for formal training, and in the selection and

appropriate placement of trainees; but also to the conduct of seminars, workshops and

refresher courses. The Panel_ believes that this should be a major aim of CIMMYT's

proposed regional services; however, adequate financial support will also have to be

secured to backstop formal training arrangements on which USAID alone has spent over

khlf a million dollars on behalf of Tunisia since 1970.

85. In this context, it may not be out of place to point out that the very

considerable and successful effort described above has satisfied only some of the

training needs of one sub-sector of agricultural production in a country of modest

size and population, starting from an educational base well above that in many

developing countries.
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6.2 Egypt

86. Although training had formed an important element of CIMKYT's contribut-

ion to both wheat and maize improvement in Egypt, the magnitude of the programe and

its emphasis have been somewhat different frnm khose in Tunisia.

87. The focus of the effort has been directed towards "in-servioe" training,

and according to statistics supplied to the Panel by the Ford Foundation (which, both

directly and through ALAD, has supported the bulk of the programme), only one individual

has so far been selected for post-graduate training.

88. In all, training fellowships paid for from the Ford/ALAD grant since 1969

total 27 man-months for wheat, 45 man-months for rice, and 143 man-months for maize.

Apart from the one Ph.D. trainee, 9 scientists have spent periods of 6 months to a

year in Mexico or in other areas, e.g. Bangkok, where CIMYT is involved with maize

production. Three in-service trainees and two visiting scientists have participated

in courses of 4-6 months at CIMMYT in aspects of wheat production. In both maize and

wheat the balance of the man-months listed above has been devoted to assisting per-

sonnel from Egypt, including those at a more senior level, to travel to other countries

and/or to CIMMYT to study their production programmes or to attend meetings and seminars.

In addition, two visiting scientists spent the first six months of 1976 at CIMMYT,

Mexico and in the U.S.A. in maize pathology and entomology work, funded by a USDA

P1480 grant.

89. The limited attention devoted to advanced academic training in these

programmes is not surprising in view of the very strong academic establishment in Egypt:

rather than training more graduates in academic disciplines, the main need for the

younger staff is to add practical field training and experience of inter-disciplinary

cooperation of the type in which CIMMYT has such outstanding competence to the already

excellent theoretical background which most Egyptian graduates possess. This will

contribute to the overall aim of building an integrated and balanced national maize

programme.
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90. Indeed, it seems likely that, apart from consultancies in special subjects

such as ejperiment station layout and a continuum of new genetic material stemming

from its breeding programme, CIMMYT's main future contribution to accelerating

agricultural produotion in a country as well supplied with graduate staff as Egypt

will be in its special expertise in "in-service" training and in helping to provide

or stimulate logistic support to enable the trained staff to operate effectively.

91. The Panel concurs with CIMMYT's view that training in on-farm testing,

field verification, and production techniques should have high priority. We feel

that a reinforced effort to train Egyptian staff at this level both within the

research and the extension services could not only help field staff test new varieties

and composites but could do much to spread the testing and demonstration of improved

production techniques and thus help to increase yields in the short run while new

genetic material is being evolved. More trained staff working at the farm end would

also be of great assistance to the economic studies which are now developing with

linkages to CIMMYT and this would in turn provide an improved feedback of information

both to the breeders and other research staff, and to national policy makers.

92. Two phases must be provided for in such a programme. First, the "training

of trainers", and second the subsequent use of these trained personnel to create a

multiplier effect through conducting training courses in their own countries.

According to information supplied to the Panel about one "in-service" trainee a year

is now being sent to CIMMYT in support of the agronomy effort, and during November

1975 four Egyptian National Maize Programme staff members were sent to the Inter-Asian

Corn Programme meetings in Pakistan to help strengthen the on-farm testing effort.

As far as we could ascertain, however, the number of trained local staff in this field

is still far too weak to conduct applied agricultural research at the farm level, to

provide the vital research/extension linkage, and at the same time to act as trainers

to broaden the national resource base of production agronomists.
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93. It is therefore a matter of urgency for more FygptLin staff to be given

specialized training in this field, and the Panel hopes that arrangements can be

made for an increased number to go to Mexico add then to be given adequate facilities

by the Government, if necessary with some initial assistance from CIMNYT's regional

staff, to conduct courues in Egypt on their return. Should there be any constraint

imposed on "training the trainers" because of the capacity of CIMMYT to handle larger

numbers of trainees, it would be valuable if this could be made known to the CGIAR.

94. The problem of training production agronomists and seed production

technologists as opposed to training graduates in specialized research fields raises

an important issue of principle. There is an increasing number of oounties in

which several International Centres are, or soon will be, operating concurrently.

Egypt is a particularly good example since there are significant areas of barley,

maize, rice, wheat, potatoes, and grain legumes. Moreover, unlike some other

countries these are rarely grown in monoculture in Egypt, but form integral parts of

the crop rotation. Whether it is logical or economical for centres specializing in

one or two individual crops to continue to run separate training courses on the

technology of their production in isolation from the other important components of

the rotation is a matter which we believe merits further study. This is not to

discount in any way the important contribution which commodity-oriented Centres like

CIMMYT have made to this type of training in the past - especially for countries such

as Tunisia where aovsal monoculture has been pre-eminent; but as both the International

Centres system is evolving and many countries are being forced to try and intensify

their land use systems (for example, the Medicago innovation in North Afrioa) it may

be that some broader-based and perhaps ecologically-oriented focus for training in

crop production techniques will prove desirable with training in specialized research

fields being concentrated at commodity-oriented centres.
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95. In discussing other possible future requirements in Egypt with CIMMYT

staff the Panel noted that the Director of its maize programme stressed the need

for continuing "in-service" research training outside ]gypt in breeding, entomology,

and pathology, as well as in production agronomy. In addition the need was

emphasized for Egyptian scientists, extension and seed production staff to be given

greater opportunities for foreign travel for relatively short periods to acquaint

themselves with the latest techniques and developments, either at advanced centres

in their field or in other countries tackling comparable problems. This need was

also noted in Tunisia, but the opportunities afforded to Egyptian scientists appear

to have been less when the size of the scientific establishments and the agricultural

sector of the two countries are compared. If the need is to be met, means will have

to be found to identify candidates and make the necessary administrative arrangements.

We would see the CIMMYT regional services playing an important part in this process

(which would otherwise impose a heavy burden on its one resident staff member in Egypt)

as well as in acting as an intermediary in mobilizing the necessary financial support.

I, Finally the Panel attempted within the limited time at its disposal to

examine any gaps in trained manpower which seemed likely to require attention, 
other

than those identified above. Here we feel that reinforcement of local expertise in

plant physiology and in the field of production economics/farming systems could be

valuable in solving some of the complex problems related to increasing productivity of

maize and wheat within the context of the very tight man-animal-land situation in

Igypt, e.g. the dual purpose use of maize for food and fodder, and the development 
of

even more intensive land use systems. There is a strong base of "know-how" in the

country, but yields in several major crops are high by world standards and there is an

increasing need for "know-why" if further advances are to be possible. Such studies

might be conducted cooperatively with international or other advanced institutes, 
which

could also complement training provided under CIMMYT auspices in other disciplines.



1 A TINISTRATIVE AIM LQC ISTICAL SUPPORT

The administrative support to CI04YT outreach prograree in fle ±bile,

making maximum use of any support facilities provided 10y an appropzkate donor

agency in the country. T hile the overall administration

of the project's resources and persoonncl is provided by (CThiMYT Hea4quarters, it

is not the Contre's policy to establish its own administrative support unit in

the project when the donor aency already has an office in the country. In the

two coun trien visited by the Panel, the tord Foundation office provides the

abni Pini iMvo services required by the CIYT staff regarding custom clearances,

rvolel era ~neents, purchasc of equipment and related clerical work. I also

provis Jouaing and vehicles f'or the CTI YT staff' working in the country. In

uni., o!:icc -pace faci] lities were civen to the C sYT staff by the Tunisian

eat. rojoct, including the sacretary for the Team Leader paid out of the Ford

oundation grant to the Project. In Egypt, the CIMMYT expert has office spaco and

acil i tin itLhin the Pord foundation building.

:.;imilarly, the arrangements required for the fellowships provided by

TIrA, irough the CIIUIY project in Tunisia were undertaken by the USAII) Agri-

cultural Adviser in the country and his office.

The Panel vas informed that, irh orever possible, CIMMYT has developed
other

similar arraiigements withi / donor agencies in outreach programmes elsewhere.

Conversely, CIMMYT may administer members of the collaboration team

working on maize or whoat who are actually paid directly by donor agenoies.

ereverai adininistratt lve in rasLructura does not exist, as at the CIMMYT

prPogramie in "aire, the Centre has establishod its ownzi support facilities with

the assiotance of the local government. In cases where several IARC s may be

a country where no such facilitics exist, as in Nepal, CIO[YT and the
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oler con trs may find it convenient jointly to contract an agency (LADS in

olI, or Xiample ) to e i:ah 1 0 a omm1"on adminisi trative su pport facility,

A "ar n be. U YE re.,gional pi'oL;rgrmme are concerned, the IARC

of tle region seems to to the 1o al location or tho administrative support

to ioa (;,T1TY staff. foveral arrangemeuts have been mIade between CIMMYTLY

anid the ouor ontros, in particular CIAT, ICIlA and ILIRAD, enabling the

CiEy ra,-ional staff to use the administrative facilities of the regional cen-

tree while retaining thei responsibility for the administrative and technical

dee tsJons 2el ated to their own programes. Those arranLements also permit a

uIsef eul 111 teplay be t 1 -0een if t ntriiational and national crop-orientated

profru ill the reoion, du also betweeon theso programmes and related farming;

1 '0ose simpin f hoep arrn Iemetto appear to work to the mutual advantage

of tille (otre, tIe doior ageny aud the ooiuntry concerned. Complex bureaucratic

proceu rrs and duplications 1n administrative support by the institutions con-

eOn> oc7nm to be avoided, ims enabling maiimur ef.iciency. As a result,

CU U 'arp s overhead coo at a relatively low rate for its outreach pro-

r2.meO abIt as corou ed to those ebarged for restricted core programmes

1 . he same flexible approach is followed for the supply of equipment

to tie national progranmmles. in most instances, CD34YT acts as an "honest broker"

for the direct supply oi' equipment to a national progranme by a donor agency.

In sucoases, the role of' hNT.I is confined to the identification of equipment

rIeire by the national programe, and to facilitating the channelling of the

reuw-pt to i, donor agenS. Sometimes, the equipment is provided through

CTUiY ' s part of t:he special project ii. support of a national maize or wheat



programiO.Even in such situations, however, CiLVT makes maximum use of the

aintiiLutralive facilitLie of the donor ngency so as to minimize the AMinistra-

tivc burden of these projects to its core programme. The equipment provided

varieo with the projet, ranging from transport vehicles, tractors and agri-

rutural muchinery to laboratory equipment and related spare parts. In

additio, LiTI has on occasion advised donor agencies on capital

for buildings and basic land preparation work for the establishmen of -

research stations.

I. The Panel . supported the pragmatio and flexible approach foll-wod

no far y T1,1FY1. in ensuring; administrative and logistical support for its

ou treao' progranmes, which reduced to a minimm the administrative burden on

it Lr-kiiical ;tafL'. It recognized, however, that these arrangements had
already

rov nible only Lecauuc some donor agencic/had an infrastructure in the

counWien ooncorneu. cThis may have influenced both the involvement of donors

in the outi each programmes and the selection of the countries covered by these

programmes. The Panel also ccrensed concern over the possibility ofome

nr ncies reducing their infran ructures or even closing their offices

in anonnrieos were CIhh has an outreach programie. It therefore welcomed the

*leve1opmint of inter-Conitro arrangements Por providing an administrative infra-

struc ture to their outreach programmes.

104. The Panel felt that, wherever possible, OfIYT should oa # to assume

a technical advisory role to both donor agencies andiren ont e a a rather than

involving itself in actuauy supplying the equipment. When ivity in a



- 36 -

country has ended, CIMMYT should, through its regional programmes, further

facilitate the maintenance by the nationals of the country of equipment

provided, the timely supply of spare parts and renewal of equipment. In

this context, CIMMYT recognizes that the selection of equipment should not

only be guided by technical considerations but also by the opportunities

available to the country to ensure its maintenance and repair and its

timely renewal when the CIIMYT staff have departed. Some countries, while

possessing the resources for buying equipment, have rather complex and

lengthy procedures for ordering and importing equipment from abroad. These

countries, therefore, found it particularly convenient to use the channels
the

provided by CIMMYT and donor agencies for procuring equipment with/minimum

of delays. The Panel, therefore, supports the CIMMYT proposal that there

be a small provision in its regional programmes for the supply of equipment

to national programmes.



uia VLIJ)PI lI iCu t, in ol cKling reliable

Cjuctioh aal Q he evont, the Panel]. had to rely on three sources

O ruaton: W u&Kacs, An iro ALilnique do la Tunicioe, arl

- ,I , " I .n I c j 'j'1'' Lp, in r de ' u tu e . In parti-

ni uI-a . 1!;l' ` ea br1a1 wheata barley),

L i orom ) L O 1975, thus covering

to date. Attention was also paid to produot-on figures from

1951 to 1968.

Ion: VUn a a in : III id 1i-, Lh total area under cereals

in univa declined ' uiK hop1, and, c Wc boginninq of the Project about

. h narrLoied ceoeals Milb more than ;a1f i durum IWheat, about one third

in : nd ih remaincr in bread heat. Since 196U, there has been a

mo0 Pt incrnoea in arena o aboui J.4 ` ha. in l/{, with duiram wheat still

avi lar(est aare, cA ound by barelo and then by broad wheat. The

ra n eer barley has KLaed aboLt the saie, while iuruIm weat accounts for

Wh vrmWles inareaso by Car. Kereas there was a doubling in the area of

broad wheat during the Lirst years of the project, this has recently declined.

to a lit tle more than its area at the berinning.

Yield: Yilus oW Lae tree cereals have almosL doubled during the

eriorM to e Project, .ith Gurum wheat now givin 0.{j T/ha. compared with

*. a., brnad ha. n10 3 . un., a gainst is . T/ia, and barley v.01 J/ha

'oduLion: -omse b'o1h arcas and sields have increased since lud

ron oa cereals triol& by Q9 from about 40U,U T to 1.2 M1. T. Credit
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1 niio !u (er n |in'u 01 e avoiledti) u!,rum

o n: l a reaproo 0., theose inlcr(eca

J,- !lo i !l quantif/ any suc

olT t f; o Li, "t t (l Y 's assOCi.tion w i tI

L,!.! n Irue I 1mma i: nor n L is croal prou ct ion increase

ruch '~ rtti onii Lcru ~ i ;oiulId be tith 21me (autioni hocause it cainot be

); ItA ul i bul a n(rencein a; i Lal Lii duiii wieat and barIey,

8 (oni ll' Ito r iroj e i od noL oCus .n ch at Lent ion on durum

n Oul 1n Li u prurd tror tai alrmuiy oLarted, and barley

nn IL l atn Mim. Nevertheless, as indicated in Section 3.1

1 iL [I cHanges 1 o i. (t o vi cum iLed rm he rescarch ii

! I colI 0! '- ated. Aioig e lu chncial cla es, improved fertilizer

n . v:.L ar, oconi Cdred tojve lad 11e 1atl'est impalt on pro-

so 'o b. 'r vrt'ie. 1Obiously 's

'011 u!)r~' r,, 'r r:.I L to 'iC tCnnaL be Fully aLsseIslceu

K, ~ ~ n :, , om u Co nio:'ilneic matrialn i, uini-!o i-C lo i 'uarl.[.;;d lyi

maize
ovi C'4 cmproductionl Lmpeene o lola Panel but-l' that given

u'c Unr1 econom'icl ori the iniveroi L:: of Zgazig sug'ested that yields

evetr o ~medl oleP i i on cos C the mid-sixties and then levelled

off. Others claimed that maize yields had increased from around 1.0 T/feddan
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in 196) to 1.5 T/feddan in 1915 but most held the view that this was due to

the success of the "early planting" campaign. Further information suggests

that the area under maize has remained fairly constant for the past ten years.

It was; therefore difficult to assess effects on production but, whatever the

position, it is not possible to correlate any changes in maize production with

the activities of CIMMYT before 1974, and the more recent project has not yet

had time to have much influence. However, as indicated in Section 5.1, the

Panel concluded that the new genetic material now in the pipeline along with

further training and the strengthening of the national maize research

organization may pay off in terms of increased production in five or so years

from now.
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a1 ure 'utlool in Tnisi

iIl1. 'rcpo ~: Bo onOpinionL exprsd to tLe Panel wuggested thaL past

improv> ceal yielI aid proiuction were primarily caused by better tillage,

more bii r and fiect Livo weed control. It would secm reasonable that

En ure 'fer s razy jave to look more to now improved crop material and better

manipulation of the IedLicago/cereal rotation. With some success in these two

lat er approac1hes, which orm a major part 0 tIe Project's activities, it

m . 'nisia can I oo orwardi to self suficioney in cereals. It ma y

be tiat L tia iy nuisi~a mill connu lae to import bread wheat and offset 'his

iO IL pr f I surpluo thuno mn weal. 1Torver, in the long term there seems to be

no raon ,o dout that the Projto can lead 'unioia. to producing the bread

nheat o ick it consumes. C117"' ias an important role in these activities.

, ture Tunisia.n Input: Oirstly there must be the political will to

1triv oi tcc objectiv an the evidenne -iven to the Panol confirmed that

cocai 001 suff iciency la ;i -ivni h priority by the Government. There seemed

a! on beho an acceptance that ;IL' s major involvement

. fold be phased oul ami t;hat national agricultural scientists should

ansum the responqibilHit' f or running' all the aspects of the Cereals Project.

AlI appearo.; be( aware that Ahe "Projecti" in the long run must be absorbed

into a jore integrated agricuiltural structure and in particular that stronger

l inks sould be doveloprd between research and extension, At the same time,

unician2 oicialo expreced ac lenine approciation of CIW>iYm's input and assumed,

almont n ' imtor o1 cou{rC, tIat there Vould 1e3 no abrupt breakz in their

rl .ionalus I B IU'y, al to h it ,as noB alway7rs clcar to the Panel that

such I ur reolaionshipv bad been t horoughlBy oxamined.in tih light of further

re'irmnot' Lfor train in'; and qiiment.



Lure CE Input: While, as Las been mentioncd earlier in this

mi ical L to 7aui Lhe GUO ingnL o e niusian Cereals

Mn ~ ~~~n dubt i Ko 11 nel hS &O's t hOiin,; 4 ht 1, e 1 evolutioni of bhe

I i been r ean t1, UtLe , IS lvolveme UL. i L agroes with

n I e r toai, lw M! e earlt o tSaes L;Wrr adi to be a fairly stron:

a t 0 ies, personnel , UcruIprenL, e o., Id i! further 31upports CflEMiY'Y s

vious Lai a now phase hA bon r.inued. Conscruentlo it accepts the thinking

sfu ture parLicipation in the Tunisiar Cereals Programme will be

more Jit, but noneithIees important. T seems to the Panel there are several

II in olei(Y' elp shf.Koulw be directeu in the iranediate future.

S uen L ,, 4ir, ton supply nynisia with cereal material

too 1K rni red esSSlial or 2obinatl earal Uradinn, and it must conoinuo

W inIad [nd to une 1 nisin a a par ter in is 1obal cereal improvement pro-

") It, wher- possnhic, must Wcn rotihen the arranements whereby

i ;a real scien t is s, both inexperienced and experienced, can be brought

to o io Or appropriaa lonr or uhort--Ier i I raining 1courss.

P) N12o C N Wi H be nrenprcd on occasion to soend training staff

ro ci to help or. we a d narry ou L t'raiin coursen in Tunisia. The

1 II :n6 t '; n L. Li ca- arly research/extension seminars hold

' t; V. be a convenient K etun it.

At cytaa time 0 ere Till ala Wr be a need for an appropriate

s tom ucesor or tae KT 17 ' caff to vii Wuninia as a consultant at their

i tanion Lo 7vc adine, ebc. on importUnt cereal problems.

(e) ich of' th Onislan cercal effort may in future come adrift

Cor L ink of Fairly simple Lools or of on esential piece of specialized

wiOQP r . Tt seemend bo t Panel that in iuture CIENYT should have the funds

wp,i suc piei gouV& , but . ,, c 0quip ioiYI K
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(f) CIMMYT should be prepared for one to two years to retain a member of its

staff in Tunisia to enable a smooth hand-over to Tunisian cereal scientists of the

CTMMYT part of the work in the Cereals Project.

(r) The economico seotion at CIMMY headquarters should be encouraged to

maintain contact with agricultural economists in Tunisia and to continue

cooperating on such studies as the profitability of the Medicago/Livestock/Wheat

system and weed control economics.

The Panel understands that most or all of these functions may be performed

by regional staff who, it is planned, will operate in the Mediterranean region.

9.2 Future Outlook - Egypt

114. Prospects: It seems unlikely that the area under maize can be greatly

increas;ed in future so that more production can only arise from improved yields as a

result of better genetic material and from improved husbandry. The improved maize

varieties should not only have a greater yielding capacity but be more resistant to

diseases such as late wilt and to major insect pests (Sesamia cretica and Ostrinia

nubililix;). In addition, because of the vital draught animal/maize inter-dependence

mentioned in paras. 70 and 71, the breeding programme may give more attention to

identifying those maize varieties which are better adapted to the practice of stripping.

However, research to produce such varieties is unlikely to benefit production unless

(a) seed production is greatly enhanced and improved; and (b) research/extension links

are strengthened considerably. The Panel believes that with CIMYT's help the

Egyptian National Maize Programme can in time achieve these goals.

115. Future Egyptian Input: The recent reorganization of the Maize Research

Section must be consolidated and its new attitudes to priorities etc. reinforced.

The critical approach to field experimentation must be maintained and the emphasis

on field activities must be accentuated. The Panel applauds the intention to set

up an Agricultural Extension Institute which will have strong links with research.

It is to be hoped that Egypt will continue to give high priority to
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The Panel during i te visits to T nnii Lie At-ria fle putblic of i nyeypt wan

Unptrsed by the "Lose coliaboration Ihwonn those working in national programinen and

their :e narues on to CIMYT staff. The Panel believes that CDTrbIY should he

ongratuad on the helpitui way that iR hac a nociated with, and has merged its identity

in, om naial programmlc .

il, Thec impact or CIMYT' involvament in the two programmes seen by the Panel

owen ln= to the use of genetic materials from pinnt breeding research than to improve-

mnts in crop production technology and in tihe eficiency of c.rop production although

it, in po rhal Lair to say that these latter had been stimulated an a result of the

jotenial avatlabi.lity of n(w renotypes,

1 ! ).apn the most important cormeqenen of ClIAMYT'n participation have resulted

from its training and education programmes and its stimulation of the reorganization of

rWIInh. :i. has brought together cadre" of experienced and well-motivated national

npeciaists who should be or considerable benefit in the long term, particularly if they

can an'ist C-urtner in staff development and training.

J, Te Panol. also coneinded that CIMMYT has played a vital role in these national

p;'o'rammuu by making possible (usmally by establishing bilateral linkages with donors)

the avalabili ty of machinery, apparatus, equipment and consumables. The great improve-

ment, in the ehfectivenen of crop research, merely from the availability of motor

trinsport wa: -triking.

1:11. yhe Panel understands that CIMMYT only becomes involved in a national programme

iI invited to to no by the nation in question, and only then if it feels that it can make

an uenel iv -ontribution. 1I; is apparently also influenced in its willingness to parti-

lpate by tae benefit that working in thin national programme could have on its core



2?. he Farel believes tat any assossment of whether or not a poditlye

maponc 1uli bo iaJ to an inlv itaion LbouI reqUir5 a. riLorous definition

J]aa inluding,, anavluin h niatiornal agrinultural priorities.

n, oonaideraio o' is. 1K oontine to be given to the availability of
for agrioultural researoh iA

local S traied staf, to the institutinal framework / the country ,a how

a 11idA associate ' i it. [u makin< theoc assessments, use h ald be

made of other people and organizations with relevant experience and exdpertise,

particulaly the stalf o any adjacent systems--oriented international Centre.
Having made the above assessments and

1 - / once a decision has been mac Lo becomo involved in a national pro-

Crn,, 1. Ji seemed to thc Pane app:opriate that I'INT's main thrust 'iho2ld

b11o aait the countr ;n I'; o development and testing of genetic. material

anIL ini Ie vant trainir'. herever possible, help from other agenoits should

be nleioKe to deal with other aspects oF research on crop improvement aid also

n Itxnrion.

1121. fri paragraph 118 of the leport of the CIM1MYT Review Panel concern
of 0flMMT

i pressd at the arount of time senior staLf memb es/needed to spend in

vinciea" antion al prograimmc. The experience of this Panel in T i and

p on K a n the previu: iou and wo sugest that thought shoujd be given

o ns in whioni the seior nstaff can be enabled to give more time to direct-

ii, the csondt of the eore programine. In this context, CIM' 'told the

Panel that visitod Mexico that the development of regional services tould not,

as pelapmit have been anticipated, reduce the length of time devoted to

senior stbal travel.

. he Panel noniidered the future of national programmes following the

G1cOFen of the presence oK outpostod CIhMYT staff. It felt that 00T ,was

11 Ia of t nod to leave the rational prograinmes equipped t Cope with

will
ts hat/nvtl; Ins n part somne protection co~ld be, fod- ed
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by the umbrolla of a Regional Service which would continue to participate in

training, and advise on the replacement of wornout-equipment. The Regional Service

would also arrange for the provision.of a continuing supply of plant genotypes.

11,. CLUP's involvement in the two national programmes studied has been serviced

by officera of donor agencies already operating in the countries. The Panel was told

hiLL this was not always the case (e.g., Zaire) and it recommends that CIMMYT shoald

continue to be flexible in its arrangements, accepting other agencies, such as other

International Agricultural Research Centres (IARC's), that might be available to

provide administrative support.

127 . The Panel was specifically asked by TAC to comment further on the regional

services which CIMMTT hopes will play an increasingly important role in the future.

The Panel was not able to examine a regional programme but, in the light of the visit

to North Africa, does not wish to modify the views expressed in the first Report of

the CI4MYT Review Panel which are summarized in paragraph 273. However, the following

points of amplification are added after further consideration:

(i) Regional services should preferably not be operated from a country in which

CDIMYT is associated with a national cereal programme because of the hierarchical

relationship between nations which might thereby be inferred.

(ii) Where possible, regional services would best be housed in another IARC.

This would enable the staff at the host centre to help in the definition of

objectives from their detailed understanding of the region.

(iii) The size of a region will inevitably vary and will depend on geographical,

ecological and political factors; the inter-accessibility of the countries will

be of paramount importance.

(iv) The regional services should interlink the national programmes of the

countries comprising the region and should collate and feed information to and

from the core programme in Mexico. The movement of national workers to
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neighbouring countries should be facilitated and workshops should be organized

to improve intra-regional collaboration.

(v) Identification of training needs should be an important function of

CIMMYT staff in regional prog'rammer and the latter should encourage those

trained in Mexico and elsewhere to act as trainers in their national programmes.

I this, CIMMYT staff could be most effective by acting in collaboration with

national organizations and with other bilateral/multilateral agencies.

(vi) The effectivonss of regional services should be greatly enhanced by
modest sums of

Havinj available/money to permit small but scarce items of equipment and

rupplies to be provided for national programmes; advice on the repair and

repla<ement of such apparatWs and equipment sonld also be provided as this

assistance may be vital to the continuance of the programme.

128. die Panel in confident that the scheme for regional services will provide

the most aeffective means by which CIMMY'as heLp can continue to national programmes,

Nd recommends that regional services should be established as part of the core

programme at the Centre.
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TWELFTH MEETING OF THE TECHNICAL ADVISORY COMMITTEE

OF THE CONSULTATIVE GROUP ON

INTERNATIONAL AGRICULTURAL RESEARCH

2-6 February, 1976

Rome, Italy

SUMMARY RECORD

ATTENTION IS DRAWN TO THE CHAIRMAN'S
SUMMARY OF CONCLUSIONS AND RECCMMENDATIONS

1. The Twelfth Meeting of the Technical Advi ory Committee of the Consultative Group
on International Agricultural Research was held from 2-6 February at FAO Headquarters in Rome,
Italy. Sir John Crawford was in the chair.

2. The meeting was attended by twelve members, fiftenn observers and eleven other
participants in speofic discussions. A list of participants is attached hereto as Annex I.

3. On opening the meeting the Chairman welcomed five new members to the Committee:
Dr. A. Blumenschein, Professor of Genetics and Executive Director of EMIBRAPA, Brazil; The
Honourable Dr. Hussein Idris, Minister of State for Agriculture, Food and Natural Resources,
The Republic of the Sudan; Dr. J.C. Madamba, Director-General, Philippine Council for
Agriculture and Resources Research, Los Banos; Dr. H.J. Oslage, Professor of the Faculty of
Veterinary Medicine, University of Berlin and Director of the Institute of Animal Nutrition,
Agricultural Research Centre; and Dr. T. Ajibola-Taylor, Professor of Agricultural Biology
and Dean of Agriculture, University of Ibadan, Nigeria. He also welcomed back Dr. Sauger,
a former member of TAC, who had been invited to the present meeting to provide some degree of
continuity in view of the large turnover of members, as well as to assist in discussion on some
important matters such as vegetable research.

4. For the benefit of new members, The Chairman briefly explained the way in which
the TAC worked pointing out that the rules were very simple and flexible, that is, within the
constraint of his having to limit, now and again, the time devoted to discussion on items of
the agenda, the floor was always open to any TAC member and if he desired could speak more
than once or even open a debate. He invited free discussion amongst members and, in open
sessions, contributions from observers by way of question or comment. He also pointed out
that rarely were formal votes taken but that normally the debate revealed a consensus of
opinion for which he was obliged to state and with the help of members reach agreement and
report accordingly. He invited new members to indicate at any time any difficulties they
were experiencing as regards procedures.
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Adoption of the Agenda (Agenda Item 1)

5. The revised provisional agenda was adopted subject to any further revision which
might prove necessary during the course of the meeting; to the inclusion under Item 8 of
a discussion of Research on Water Use and Management And limiting discussion of CATIE to
closed session only.

Adoption of the Report of the Tenth Meeting of the TAC (Agenda Item 2)

6. The draft report of the Tenth Meeting of the TAC was adopted. Due to the fact
that members had insufficient time to read the draft report of the Eleventh Meeting, it was
agreed to defer its adoption until the May meeting.

Report of the TAC Quinquennial Review Mission to IRRI (Agenda Item 3)

7. The Chairman requested Dr. Swaminathan, Leader of the Mission, to introduce the
report, reminding members that the quinquennial reviews were not intended to be inspections
but were essentially joint examinations, by TAC appointed teams and Centres' Directors and
staff, to appraise the scientific thrust, its progress and direction, of the Centres' research
and outreach programmes. The content of the Report was the prerogative of the Mission members,
but the Committee was free to comment and to request clarification; any such comments would
be expressed in its own meeting report.

8. Dr. Swamirathan welcomed the opportunity offered for members' comments to be
utilized in clarification or improvement of the final text of the report. Giving a brief
resume of the membership of the Mission and its modus operandi he stressed that the basic
approach had been the Mission's attempt to assist the Institute to a greater degree of
effectiveness through an analysis of achievements and constraints. A framework for the
report had been agreed on at the outset and members allocated specific tasks according to
their disciplines, to the extent possible. The Mission had access to Dr. Ruttan's paper on
research evaluation, an earlier TAC review report on the Agricultural Engineering Programme and
excellent background provided by IRRI. With few exceptions the views and recommendations
expressed in the report represented the collective views of the Mission members.

9. He emphasized the usefulness of the visits to certain aspects of the collaborative
outreach work in Thailand and Indonesia, prior to the visit to IRRI Headquarters, which gave
members an insight into the diverse nature of IRRI's work at the country level and the various
problems encountered in conducting off-campus core research work (deep-water rice in Thailand);
and sub-contractual work aimed at strengthening national services (rice research station
development in Indonesia).

10. Referring to the draft report itself Dr. Swaminathan explained the layout and
sequence of the chapters (to which some changes might be desirable) and commented first on the
breakdown of IRRI's research budget between programmes, which the Mission harl endorsed in
principle, pointing out the need for changes which might arise in the future. The Mission
also noted with satisfaction that the allocation of resources as between rice growing systems
corresponded broadly to the contribution of those systems to total-rice production.

11. Reviewing the highlights of the report on a chapter by chapter basis Dr. Swaminathan
referred first to the Genetic Evaluation and Utilization Programme which accounted Cor 34f of
the research budget and was a multi-disciplinary effort comprising all the work entailed in the
collection, conservation and improvement of rice germplasm. The contribution of breeders and
other disciplinary scientists is organized on a team basis, and currently comprises thirteen
inter-disciplinary teams whose work is integrated by an Operations Committee.

12. Of an estimated 100,000 distinct genotypes of rice IRRI had over 30,000 in its
collection. Facilities for housing this collection in short, medium and long-term storage
conditions were grossly inadequate. IRRI had already submitted proposals for improving this
storage facility, and for the provision of related laboratory and seed handling facilities,
and the Mission had been specifically charged with reviewing and commenting on this proposal.
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Recognizing the fundamental importance of adequate germplasm storage the Mission had unequivo-
cally endorsed IRRI's proposals for the improved facilities, indicating that in the face of
rising building costs the work, especially for storage, should be put in hand as soon as
possible; a proviso had been added suggesting the use of a modular plan if total capital re,
quirements could not be realised at once. It had also recommended the .provision of duplicate
storage elsewhere.

13. IRRI had a continuing programme of classification of its germplasm collections for
a wide range of characteristics, and had to date classified some 25,000 of its total 30,000
accessions. An international system, subject to computerization was employed and the mission
had strongly endorsed the early establishment of a proposed improved computer facility to be
shared with other institutions on the Los Banos campus.

14. Screening of the germplasm was mainly undertaken at IRRI but it had become clear
that screening for specific traits needed also to be undertaken more extensively outside the
Philippines. The Mission had therefore recommended the provision of additional core funding
for extension of the screening of materials in natural 'hot spot' locations.

15. International testing of germplasm was undertaken by an extensive International Rice
Testing Network. This was so fundamental to the continuing research programmes of IRRI that
the Mission had recommended, as a matter of some urgency, it be funded as part of the "core"
budget rather than as a Special Project, as at present.

16. Turning to the Pest and Disease programme of the Institute, Dr. Swaminathan stressed
the necessity seen by the Mission for an integrated approach, combining breeding, chemical and
agronomic control practices; agronomic practices (wider spacing for example) had been shown to
be particularly beneficial in the control of brown plant-hopper, one of the pests constituting a
major preoccupation at IRRI.

17. Recommendations had been made for certain strengthening of the pest and disease
research programmes, for the provision of needed new facilities, and notice drawn to the advisa-
bility of giving attention to diseases especially which were currently classified as of minor
importance.

The importance of post-harvest entomology and pathology was also highlighted as
these became even more significantly important with changing cultural practices, particularly
those which enabled more than one crop to be taken in a year, with one coming into harvest

19. Among the strengthening of certain activities and consequently of staff in the
entomologj division the team had given prominence to work on insect ecology, becoming more and
more important as the cropping systems programme extends its parameters, and as more knowledge
was required for integrated control work. Recommendations were made for cooperative work withi
ICIPE on the physiologr and epidemiology of insect pests (probably with an ICIPE staff member
stationed at IRRI) and for additional headquarters staff competence.

20. Weed control also raised specific problems in the context of the present day
prices of commercial chemical herbicides, as most effective control measures were found to bebeyond the economic reach of the average small size farmer. Thus, added attention to non-chemical weed control was urged, in the form of improved cultural and agronomic practices and
systems.

21. The cropping systems programme, whilst still in its infancy, had provided somevery convincing demonstrations of the possibility, both agronomic and economic, of taking more
than one rice crop a year, and of alternating rice with other selected crops in rotation.
The feedback from this programme, as suggested earlier, was of considerable assistance to the
disciplinary investigators in pointing up gaps and new problems requiring solution. These
related to many topics including photo-sensitivity and susceptibility at different seasons to
pests and diseases. A mild note of caution was sounded by the Mission with respect to the
need to restrain extension activities to proven results of research, and on a location specific
basis.
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22. The cropping systems programme was, in general terms, well supported by the

Mission and its continuation was recommended, with attention being given to new problems

as they arose (as indicated previously), and to the development of a sound conceptual
framework of cropping systems which could lead to the development of models subject to

extrapolation to varying conditionsr.

23. Effects of the environment on rice production were being closely examined in

IRRI's new phytotron facility and the Mission had made some suggestions for additional physio-

logical work which could prove profitable. Other members of the Mission present were

invited to comment on the soil fertility, water control and machinery sections of the report

in due course.

241. Dr. Swaminathan gave attention to the involvement of IRRI in post-harvest tech-

nology research on which subject the Mission had supported the views earlier expressed both

by the TAC and its first mission to IRRI to evaluate the engineering research programme, to

the effect that IRRI's work on post-harvest technology should be confined to the farm and

village level operations of threshing, transport, grain drying, cleaning, milling and
storage. Certain aspects of improved technology, promulgated by IRRI (e.g. short stiff-

stemmed varieties; maturation of first crop in the wet season, etc.) necessitated attention

to, and changes in, accepted practices as a matter of some urgency.

25. A considerable role was nevertheless foreseen for IRRI at this level of technol-

ogy, both within its own programme and as a contribution to any further reaching regional

scheme on post-harvest technology research which might be developed.

26. The programme of the economics group at IRRZI consisted broadly of work in two

fields. The constraints to the adoption of new technologies, and the consequences arising
from their adoption. The team had been highly impressed with the work of this group and

had applauded the very close integration of the work of the economists with that of agrono-

mists, production research staff and statisticians, and had suggested only that closer

integration be sought with the engineers.

27. The main approaches of the 'constraints' programme were on two levels aid aimed

at two recognized performance 'gaps'. The first that between experimental farm and farmers

field, using the same practices and the second, and more important, the difference between

performance by farmers utilizing new technologies and neighbours using old practices. The

IRRI group analyzed the factors responsible for both gaps and has recognized importart polic,
implications outlined in the report.

28. The strengthening of both the "constraints" and the "consequences of tie adoption

of new technology" sectors of the work of the economics division, by the addition of

experienced Asian economists was stressed by the Mission. The division was working in a

field in which it had a strong comparative advantage and its work was essentially complemen-

tary to that of the national level economists in the region. Already their work on irnit

pricing and income distribution was making a desirable impact. In particular fertilizer

pricing policy in the Philippines had been affected by the former and a result of the latter

was to indicate that the new technologies were essentially scale neutral.

29. Three major areas had been reviewed by the Mission in handling research concepts

and organization. Firstly the comparative advantages and disadvantages of disciplinary ver-

sus multi-disciplinary research programming. The Mission had concluded that whilst the
current multi-disciplinary approach of IRRI, as well exemplified by the GEU programme, was the

most appropriate, single disciplinary research should not be discouraged, but rather encour-

aged (especially in those fields in which fundamental problems still existed, e.g. physiology).

29. A second area of discussion was the concept of "finished product" research. IRRI
had to date maintained the practice of releasing serially numbered varieties. Shortly before
the mission's visit however this policy had been changed in favour of the continuing release
of improved breeding materials, leaving varietal naming and release to national authorities.

The Team welcomed this approach which it felt to be in the best interests of the development

of strong national rice research and production programmes.
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30. Regarding basic research, the ission having seen a continuing role for IRRI in
"7ission-oriented basic research", Dr. Swaminathan explained that the term as used implied
that the basic research undertaken e.g. on nitrogen fixation or insecticide resistance, was
oriented towards the improvement of the rice plant and its production, and was not purely
speculative. It could be defined as "applied fundamental research work with a clear purpose
in mind". In this field there was also opportunity for collaborative work with other
advanced centres and national institutions and the current IRRI agreements with Cornell Uni-
versity and the Boyce-Thompson Institute on non-symbiotic nitrogen fixation provided an
excellent example of this.

31. The training record of IRRI was most impressive and the team's impression during
its 'field visits' was that the research and production training efforts of IRRI were most
highly appreciated by the participating countries and were regarded as the first priority
requirement. IRRI trainees were proving invaluable in the running of national programmes,
particularly those including network activities with IRRI, and the two-way exchange established
siibsequient to the trainees' return to the home country laid the basis for profitable collabo-
ration.

32. Whilst recognizing the appropriateness of concentration on research training as
a first priority the Mission nevertheless recognized that, as national research programmes
grew stronger more emphasis might need to be given to production training. Some proposals
',ad therefore been included for strengthening production training courses, including, where
appropriate, at the national level.

33. The cooperative relationships of IRRI with rice producing countries were examined
in detail by the Mission which had been struck by their complexity and wide-reaching -iature.
Some very strong links hZd been established but the Mission saw the need to sound a note of
oition on the necessity to avoid any tendency for IRRI to substitute for national programmes.

34. In adlition to the special international nurseries handled by the International
Rice Testing programme IRRI had special contract agreements in a number of coitries, including
the host country, to assist in the handling of production programmes, experiment station
development and research training. The Mission had suggested that efforts be made to interest
other developmental agencies in the purely production development aspects of rice outreach work
in order to release IRRI from this type of work and allow its staff to concentrate on research
aspects. This, it was felt, would remove some frustration currently felt by outreach staff.
Proposals had also been made for improving the lot of outreach staff through better terms of
ervice, particularly of teniure.

3. Cooperative relationships with other international centres were also discussed
and it was noted that formal agreements with CIAT and IITA/WARDA for work in Latin America and
lest Africa respectively, were currently being worked out. The mission had also r-commended
that closer working relationships be developed with FAO particularly with reference to specific
aspects of the outreach work dealing with the adoption and application of new technologies at
the national level. In this respect the appointment of an FAO Liaison Officer for IR7I affairs
was noted and the Mission foresaw opportunities for a working relationship to be developed also
between IRRI and the new FAO Regional Plant Productivity and Farm Management Commission, based
on the Regional Office in Bangkok.

36. The work of the new Consultative Group on Food Production and Investment (CGFPI)
was also foreseen as having considerable relevance to the furtherance of the application of
IRRI's results and the establishment of a rice sub-group had been mooted in preliminary
discussions with the Chairman of the CGFPI.

37. With respect to cooperative research at the national level the Mission had suggest-
ed an evolutionary change in relationships to one of an equal partnership basis with a
recommendation for the provision of further funds for more off-campus 'core' research
programmes of the type exemplified by the deep water rice research work in ThAiland. Such
work could be concentrated in the first instance on site-specific problems, such as those of
acid sulphate soils and 'hot spot' disease and pest research.
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38. The personnel policies of IRRI's had been commented on by the Mission, whichcommended IRRI's approach to maintenance of the internationally recruited composition ofthe staff and its intentions to reduce salary differentials. Specific recommendations hndbeen made to provide holding funds for outreach staff between assignments in order to ensurethem of the security of tenure referred to above.

39. The Library, Information and 4eneral Services of IRRI had demonstrated a highlevel of efficiency and the Mission had made some recommendations for, further training to beoffered in information service operations for interested countries. Recommendations hadalso been made for additional building space, greenhouses, and for the early completion ofnegotiations for an advanced computer facility on a shared basis.

40. Referring to the returns on investments in IRRI since its establishment in 1960which amounted to some 350 million for capital and core operating budgets, pr. Swaminathanpointed out the very real difficulties in quantifying returns to research in general andseparating these, particularly in production increases, from returns due to other factors thansimply increase in acreage. However, the team had pointed out that a 15! growth increase inrice production in S.E. Asia meant an additional 3300 million worth of output. Many countriesof the region had shown growth rates in excess of 1%. Although the attribution of reasons,or these increases was difficult to specify, being the product of many inputs, research was anecessary associate to, rather than a substitute for those inputs, in that it made it possibleto raise the return on other investments.

41. It was also extremely difficult to quantify the effects of a training programmealthough the observations of the Mission in the field were, as already stated, that IRRItrained personnel were at the core of many national rice research and production programmes.The ission had concluded that the investment so far made had been more than worthwhile, andthat continued, or rather slightly increased investment over the next five years would >ave* measurable pay-off. One of the indications to he carefully watched should be the closingof the yield gap between the experimental station and the farmers' fields.

4. Concluding his presentation Dr. Swaminathan gave an indication o hviews expressed in the 'inal chapter - "IRRI - The Next Phase". Some minor chlanges had benproposed in the body of the report with regard to research priorities but in the main IRT'sapproach had been commended. The need for a continuing process of appraisal of priorities'was pointed up however, with a concomitant flexibility in the programme enabling adjustmen:sto be made as required. The three areas seen as deficient in the early days of IRRI, namelyattention to grain quality, cropping under monsoon conditions and contact with farimers hadnow received, and were continuing to receive, adequate attention. The budget was considereladequate and subject to the increases suggested it .should meet IRRI's needs satisfactorily.

13. Finally the Mission had expressed its views on the need to establish the financingof IRRI and the other IARC's on a more permanent basis than that of the annual funding exer-cise, and had suggested ways in which the long-term provision of funds, necessary to ensurethe continuity of long-term research undertakings, could be achieved.

44. Dr. Pereira, also a member of the Mission, supported the presentation of Dr.Swaminathan and commented on his excellent handling of the most difficult task of leadershipof the Mission. Before turning to his specialist sector of the Mission he commented on theendless process of review by various bodies with which the relatively small staff of TRRIhad to contend and their extremely good application to their research despite such pressures.The Mission had, in fact, made a recommendation regarding the need to decrease the reviewpressure at the Institute. He also supported strongly the Mission's proposals for improvingthe terms of appointment of key outreach staff - the major personnel management problemencountered at the institute.
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45. On the question of soils research he explained the new realm of soil physics created
by the taking of two rice crops in certain upland situations in which, during the same year,
the soil was puddled into a structureless mud and was then subsequently dried out and treated
as a normal dry soil seed-bed for the dry season crops. This contradicted a great deal of what
was known of the physical possibilities of soils and posed a major problem. For this reason
the 7ission had recommended that IRRI obtain the services of a soil physicist.

He felt that the benefits of research had been well demonstrated to the Mission
by its contacts with farmers who had already during the year taken two good crops of rice (5
ton/ha) and were not too disturbed at the thought of any getting half a crop from their third
sowing!

47. Referring to the Agricultural Engineering Programme, Mr. Webster h1ad been concerned
to know to what extent the recommendations of the earlier TAC review of the Engineering Programme
had been put into effect. It was found that most had been acted upon with one major exception

the closer association of that programme with the economics departmentts 'constraints' pro-
grnimme, and the inclusion of power source as one of the variables in the analyses of farmers'
or-ctices. The impact that a power tiller could make in speeding up soil preparation could
ae the difference in some circumstances between the ability to tke two crops or only one.

.The ission had endorsed the views of the earlier team which, as pointed out l
the Chairman, were also shared by TAC with regard to post-hanrest technology research, to the
-'fect that IRRI should limit its activities whether within its own programme or as a cootri-
bution to any regional programme, to the farm and village level.

In opening the discussion the Chairman expressed the wish to reach c.mluisis on
the Report not later than the next meeting of the Committee in May, in order that these might
be pre ented to the Consultative Group in July. He was therefore prepared to give adequate
time for dIiscussion at the current meeting in order to advance the formulation of a position as
I' ar pu possible.

y. 3veral members and observers participated in the open discussion w7-inc followed.
All interventions commend-d the quality of the report and offered congratulations to t n lender

n members oc the 7ssion for the admirable conduct of the review. Comments and g-oestions
were mostly framed in such a way as to facilitate the clarification of obscurities in the
reort or to point lip findings whnich speakers felt wrranted more emphasis.

1.Te concern of the Mission that IRTI might be becoming too involved in national
programnes was referred to by one speaker with particular reference to the Philippines. Members
were assured that both research and extension were quite firmly in the hands of tie national
services responsible. This was not to deny the very valuable assistance and inputs still
eing occordled by IRRI staff, but these latter were being concentrated more and more i-n those
fields in whici IRRPI still had a comparative advantage, for example in water resources use,
and managenent; ferming systems; micro-economics, and the definition of research priorities.

52. Whilst recognizing the inherent dangers of premature application of preliminary
results emanating from experimental work in the use of new technology in production programmes,
he felt that the dramatic success obtained in increasing national rice yields vindicated the
rather wide-scale employed. Nevertheless it was clearly understood that the production
operations were still in the study stage and current efforts were directed to ironing out
difficulties encountered and evaluating possible consequences.

53. Remarking on the fact that the revised draft of the report already reflected
many of the points he had made in advance, the Chairman expressed the hope that the rather
artificial distinction drawn between mission-oriented basic research and applied researci
could be avoided by some clearer definition. The.problems currently being brought to the
notice of the Institute by feed-back from field programmes, such as that in the Philippines,
indicated clearly the need for more applied work, especially for example in entomology, as
well as for more basic laboratory work, e.g. in physiologr. Thus he would help to discourage
any idea that one type of research should be pursued to the exclusion of others, or that
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necessarily all the required research should be done at the centre itself. He was also
pleased that the Yission had examined other possibilities of getting needed research done,including if necessary, bringing of specialist staff from other centres to work at IRRI.

54. The provisions of the report with respect to work at the national level alsopointed up the need for organizational flexibility and the employment of different approaches
to collaboration and cooperation depending on specific circumstances and the task to be done.The essential two-way nature of such partnerships, and the avoidance of any suggestion of'paternalism' could not be too strongly stressed.

55. Finally the Chairman commented that the three weeks allocated for the IRRI review,including time spent in the field, appeared to be the minimum which TAC should allow for suchreviews, which could have an enormous bearing on the future of the Centre concerned. Hefelt therefore some concern that insufficient time might have been allocated for the forth-coming CIMYIT review. Further attention might be given to this question.

56. One member commented that three weeks was probably the longest period for whichpeople of the right calibre could make themselves available for review missions. " veryuseful purpose could be served therefore, if as in the present case, some or all of themembers of the Mission could be brought together briefly, following the first presentation ofthe draft report, in order to work together on reflecting the views expressed in a final,more polished, version. The-costs of such a second meeting would be negligible in comparisonwith the expenditures of a Centre over a five-year period.

57. !nother member sought clarification and confirmation of the very stron:: empiasis
giren by the Mission to the genetic resources evaluation programme, which was something of adeparture from the emphasis given maybe only five years previously. Similarly he, and otherspeakers wondered whether the provisions of the report with regard to the cropping systtemsprogramme, conclusions on which appeared to be somewhat ambiguous, could 'he clarified. Theless specific question, of the probable best role for cropping systems research at an inter-national centre as distinct from that at the national level, might usefully he fel', form atmme for a TAC sponsored international symposium.

Attention was also called to the rather positive recommendations for support ofagricultural engineering research. The dichotomy between simulation work, which tended tosupport peak labour demand a3 a constraint on intensification, a'd ex-post analysis whichtended to deny this, suggested a need for considerable caution in reaching conclusions.

59. The economics programme of the Institute and the proposals made bW t e Hissionfor its continuation and strengthening, were strongly supported by several speakers. uther
caution was needed though in the selection of collaborative agencies, and the carefulevaluation of the professional programmes and potential inputs of such agencies into acollaborative programme, in order to preserve the integrity and productivity of the IRRIeffort.

60. There was a strong case made by the CGIAR representative for the members of theMission present to assign some level of priority to the various recommendations made forincreases or adjustments in staffing and in the provision of additional facilities. Whilstagreeing in principle with the proposal to take the International Rice Testing Programme intothe "core" budget he explained the difficulties met by some donors who found 'SpecialProject' support often the most convenient form of financial support. This was a pointwhich the CGIAR would need to face however, and he was glad that it had been raised by theission. Similarly the CGIAR would be interested in another question raised by the Mission,namely the relationships being developed between IRRI and the other IARC's, the formalizationof which was awaited with interest.

61. The disease and pest research work of the Institute was also warmly supported,along with the Mission's recommendations for wider testing in the so-called 'hot spot' locationsand the attention called to currently minor diseases and pests. In the same way futureneeds for fundamental work on insect physiology and ecology and for post-harvest storage workhad been foreseen.
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62. Referring to the nomination of an FAO liaison officer for IRRI, the representative
of FAO stated that this action had been taken with most of the International Centres in order
to improve mutual contacts and exchanges. With specific respect to IRRI it was intended to
ensure that FAO kept up-to-date with the work of the Institute and that the applicability of
IRRI's research results to over 200 field projects managed by FAO involving rice and the
opportunities for collaboration on tuese, be explored. He commended the report of the Mission
but sought some reassurance that sufficient cognizance was taken by the Institute of the
genetic vulnerability of certain IRRI materials with vast areas being sown with uniform
varieties.

63. One member specifically commended the inter-disciplinary approach of IRRI to the
problems of constraints to the adoption of new technology and saw the desirability for
clarification of the respective emphasis suggested by the Mission to be given to disciplinary
and inter-disciplinary research. He hoped that the real needs of the farmer would not be lost
sight of through an over sophisticated or too theoretical approach to experimentation.

64. Referring to the strong emphasis now being given to upland rice in IRRI's programme,
and its particular relevance to Latin American conditions he requested the team members to
clarify, if possible, the conclusions regarding the most appropriate mechanism for the desired
collaboration between IRRI and CIAT (or alternatively a selected national centre) for the better
conduct of its work in S. America.

65. Responding to members comments and suggestions Dr. Swaminathan expressed his
gratitude for the constructive way in which these had been made. Referring to the cropping
systems programme he agreed that the final draft would clarify the position of the Mission.
The recommendation would be to the effect that although a continuation of tis programme at
the present level was currently foreseen it could be envisaged that if rice improvement pro-
grammes were emminently successful then increased yields could lead to the replacement of rice
as a crop on some marginal lands by other, better adapted crops. Consequently the Mission had
felt that collaboration with other international centres interested in other crops could be
valuable for intensifying research on rice-based farming systems involving, for example, sorgimm,
wheat and maize. It was not the intention to sugest that IRRI should attempt to coordirte
all cropping systems work, but should simply aim at collaboration in those involving rice. This
would be adequately clarified by reference to the Mission's examination of frming systems work
in the outreach programmes. He also supported the suggestion that TAC itself might consider a
symposium discussion on this question.

6r6. Similarly with regard to upland rice it would be made clear that the Mission
intended to convey a wish to see this work continued, but to indicate at the same time that
future reappraisal and possible reduction of the programme might be necessary. He would also
attempt to clarify the Mission's views on upland rice programmes in Latin America with
especial reference to Brazil.

67. He confirmed that the Mission was anxious to see a balance maintained between
multi-disciplinary and single disciplinary approaches to research. The report had indicated
those fields in which it considered disciplinary research needed to be continued or ctrength-
ended and had made proposals for alternative approaches involving other centres of excellence.

68. Reiterating the firmly expressed conviction of the Mission that the proposals of
IRRI for germplasm conservation were thoroughly sound he emphasised that these were based on
the urgent need to collect and conserve rapidly disappearing germplasm which could make valuable
contributions to future breeding programmes. The table to be issued with the report made
quite clear the very narrow base on which current resistances, for example, were established,
and he felt that the need for diversifying genes for resistance alone merited a very major
effort.

69. The much discussed question of post-harvest teohnology had been raised by several
members and the Mission had clearly expressed its views, endorsing those of the TAC, that IRRI
should concentrate on farm and village level technology, with especial reference to threshing,
crop drying and milling. The engineering department were making a valuable impact-on this
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work and this formed one of the reasons for the Mission's support of that programme. A
revised form of words would be sought to indicate the view of the Mission that the main
reasons to continue support for engineering research were its role in the reduction of
drudgery and its contribution to increased production; rather than any suggestion of
reduction of labour input.

70. Dr. Swaminathan expressed his full agreement with the proposal that the Mission
members present should attempt an indication of priorities within their recommendations for
increased staff and facilities. He believed that first priority should be given to those
proposals which were associated with the consolidation of existing gains and the more ranid
elucidation of felt constraints. In this connection he referred to crop protection
specifically, as a majority of Asian farmers had indicated, in IRRI's recent review, that
pest problems formed the prime constraint on production.

71. The recommendation to strengthen IRRI's staff by the secondment of Asian national
staff, particularly economists in the first instance, stemmed from a desire to see a better
balance between developed and developing country staff without robbing developing countries
of their best personnel. The mutual contributions which could be made through a process of
short term (3 - 5 year) secondment, could, the Mission felt, be of tremendous benefit to both
IRRI and the national services concerned.

72. A point omitted from the presentation of the report, which Dr. Swaminathan wishedto convey to members, related to an exchange of germplasm between IRRI and the People's
Republic of China which had taken place during a visit in 1974. Many of the strains from
China were very early maturing and the Mission had been informed that at least one of these
very early strains had been found to be free of undesirable association with photo-sensitivity.
Te thus saw considerable merit in collaboration with China in future germplasm collection
programmes, and expressed the hope that this might prove feasible.

73. In closing Dr. Swaminathan gave specific attention to a question from the Chair-
man regarding the Judgement of the Mission on the precise germplasm storage facilities oroposed
by IRRI. He indicated that the Mission hiad reviewed the architect's proposals and had been
given an explanation, using a model, of the purpose of the facilities. Its comments and
recommendc'tions were in respect of that particular building. This would be mde nuit6e ler
in the amendel draft which would also emp'Isise the ission's su gestion that a modular for-
of construction (to which the building proposals lent themselves) should be adopted if
necessary to ease the capital load at any one time.

74. Te representative of the World Bank then informed the Committee that the BAnk
wns working with IRRI on a proposal to hold a symposium to share the experiences of workers in
some 17 development projects involving rice and the dissemination of new varieties. Someencouraging extension developments had occurred and there was great merit in sharing these, aswell as exposing IRRI and production staff to each other's thinking.

75. In opening the closed session discussion the Chairman reiterated his suggested
procedural outline, emphasizing that the final report would be the responsibility of the
members of the Mission and that TAC comments, at this and the next meeting, would be
incorporated in the TAC's own report which would be submitted to the Consultative Group
members at the same time. He offered members the opportunity to endorse the report if they
wished, with or without comment or request for additional emphasis, reminding them again that
a final position would be taken at the next meeting.

76. Several members expressed their complete satisfaction with the report, provided
that suggestions for improvement already made could, to the extent possible, be incorporated
in the final version, and asking for specific attention to be drawn to the recommendations
for accommodating outreach staff between assignments and the request for minor amendments to
the titling of the chapter an pests and diseases.
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77. There was general agreement also that priorities within the recommendations
should be allocated, and cleared with Mission members. Failing this it might be necessary
for the Committee itself to formulate some proposals for priorities at its next meeting.

78. The Chairman sought the agreement of members to give some specific attention in
their comments to the Agricultural Ha,.inery Development and Post-harvest Management pro-
grammes. In respect of the latter he wanted to make it clear that TAC was fully cognizant
of the importance of the subject but did not think it appropriate for IRRI to accept a
management responsibility for any regional or global programme, and that its own programme-
should be limited to the farm and village level. In this respect, and at that level, it
could make a valuiable contribution to other programmes of wider concept and handled br -nother
agency or agencies. The recommendation of the report should therefore make it clear that it
is made in terms of IRRI's responsibility only, without implying a negative attitude towards
other work. TAC would, in fact, welcome the opportunity of examining more embracing proposals
perhiaps of a network nature.

79. In suggesting endorsement of the Machinery Programme it would be fair to reflect
the view taken at a previous TAC meeting that mechanization renearch must I relat'd 'b the
processes of production and harvesting by the small farmer. Thus, as express'ed earlier, i t
should indicate that mechanization can assist labour, without reducing its intensi t, and can
improve production. In this connection one member proposed that an earlier worlir- used bV
th-e Committee, should be employed. This form of words emphasized tie principle th t worz on
mechanization should be considered relevant if its main thrust was directed towards increasino,
the amount of rice that becomes available on the market rather than towards a reduction in
labour requirements. There was general agreement that this formula should be osed and the
Mission lender undertook to incorporate this in the final version.

80. A further question was raised by th- Chairman on the relative allocation of
resources c between irrigated and rainfed and upl;nd rice. The report indicated t± e+.
Mission felt that IR=I had achieved a fair distribution, which tallied rather well wi , !I
produc ion Cigires of the different areas. However the Committee had earlier endorsed a
rather faster development of work and interest in rain-fed rice and he wonlered if i 1 now-
ing strength was recognized fully.

P1. Another member again questioned te amount of emphasis placed on upland rice - as
distinct from rainfed rice in, general terms - in view or its rather more limited noteltial-n the physiology of the rice plant .itself was considered, and questioned whether ters was
a scientific base for expecting productivity increases in that sector.

8 Dr. Swaminathan, supported by other members, referred to the consir'erobc creas
of t e world in which upland rice was the major cultivation system followed and that in hi<
increases would have to be sought. Consequently the work at IRRI, although showirmg the
fciTility in the Philippines of takin' two rain-fed crops of rice through the ve of s"ort
duration variites and improved cropping management, agronomy and weed control, had much wider
a. pplication elsewhere. This was amply confirmed by TAC members from Africa and Latin America.
The widespread testing programmes of IRRI ensured that all materials were tested in as diverse
situations as possible. Following adequate study of climate analyses (average duration and
intensity of rainfall, rainfall distributior etc.) it should then be possible to develop'packages' including appropriate varieties for a wide range of upland conditions. It was
not felt by the Mission that irrigated rices were in any way suffering from neglect: rather
that a more equitable balance of programme had been achieved.

83. In reply to a question from the Chairman regarding the choice of crop as between
say, rice and wheat when given a limited water supply situation and the considerably smaller
water needs of wheat, Dr. Swaminathan pointed out that a further choice of crops existed,
given the availability of water, as between wheat and cold-tolerant rice. Hence the import-
ance of the IRRI testing programme for cold tolerance. However where water really was a
constraint it was clear that the crop with the least requirement should be selected. This
question was not raised in the report but it was agreed that it might well be raised with IRRI
economists.
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84. In summing-up the closed session discussion the Chairman remarked that there
appeared to be emerging a clear consensus for general endorsement of the Mission's report.
It would also appear to him to provide a fine contribution, as a pioneer, to the further
process of TAC quinquennial reviews. Further comments, especially on the priorities for
change in the IRRI programme, would be welcome at the next meeting.
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Report of the TAC Vegetable Research Appraisal Mission (Agenda Item 4)

85. Before inviting Dr. Marcano to present the report of the TAC Vegetable Research
Appraisal Mission, the Chairman, for the benefit of the new members, briefly related the
antecedents of this mission. He recalled that in the old (1973) Priorities Paper, or for
that matter, in the revised paper to be discussed at the present meeting, vegetables were
included in the priorities statp:ent in view of their potential importance as a food even
though they were not placed in the first priority. Not only were they important from the
aspect of the quality of food but also it was clearly recognized that in some areas they
comprised a vital ingredient in the total food supply in terms of calories as well as other
components.

86. There had been suggestions made for the creation of special centres for vegetable
production on the grounds that particularly in Asia, but not only there, vegetables were a
much more significant part of the diet than recognized and apparent from TAC's confining
of priorities to cereals. In point of fact even before TAC had been appointed there was
the beginnings of an institute in Taiwan working on vegetables under the leadership of
the former director of IRRI, Dr. Chandler. Apart from any political difficulties and not-
withstanding certain other problems not wholly at the disposal of TAC, the proposal for
supporting the centre in Taiwan, if and when vegetables were prosecuted seriously under
TAC's aegis, was open to doubt for reason that Taiwan was ecologically less well situated.

87. However, while these matters were of some consequence, the primary reason why
TAC decided to re-open the question of vegetables was the clear recognition that vegetables
were a major priority in the diet of a vast number of people in the developing countries.

88. The Vegetable Research Appraisal Mission mounted by TAC was not the first of its
kind since there had been an earlier mission volunteered and very usefully carried out by
the Rockefeller Foundation under the leadership of Dr. McClung, although this latter mis-
sion dealt more specifically with the need for an international centre to replace AVRDC
in Taiwan.

89. In presenting the report of the appraisal mission, Dr. Marcano firstly extended
a welcome to Professor Munger who had been an important member of the team through his
knowledge of vegetables in the tropics and in this capacity invited to the meeting to as-
sist the discussion.

90. For the benefit of members who had not had time to read the report in detail,
Dr. Marcano dealt at length with the salient points of the report.

91. Initially he referred to the Terms of Reference prepared for the mission and then
he named individual members of the team (vide Appendix II, Report of the TAC Vegetable Re-
search Appraisal Mission, DDDR/IAR:76/1 RESTRICTED, January 1976).

92. He proceeded with an account of the mission's assembly and briefing in Rome, fol-
lowed by visits to five countries: Senegal, Nigeria, India, Thailand and Indonesia, and
discussions in Nairobi during an overnight stop.

93. Although the schedule was a very heavy one, Dr. Marcano remarked that the team
had managed to hold discussions with many diverse groups of people including vegetable
researchers and nutritionists as well as the research administrators and policy makers.
Time was also taken to visit field stations and inspect the work done.

94. Altogether the mission travelled for 30 days returning to Rome for preparation
of the report for which the assistance of the TAC Secretariat was gratefully acknowledged.
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95. He pointed out that a primary aim of the mission was to obtain a clear pictureof the situation of vegetable research in all the countries visited. A major problem con-fronting the team was the dearth of statistical data.

96. The team concluded that apart from in India where there were some well establishedresearch institutions, vegetable research in all other countries visited was only at thedeveloping stage. Some of the development in this field was by means of UNDTP/FAO or porldBank projects.

97. The mission had found the research emphasis in all countries placed on what theteam had coined as "conventional" vegetables, that is, the vegetables grown for commercialuse or export and very little attention was given to the "native" tropical vegetables ex-tensively eaten by the rural people.

98. Dr. Marcano remarked that in spite of the lack of substantive data the team be-lieved there were adequate reasons on economic grounds to justify additional research onvegetables. These were enumerated in paragraph 11 of the Report.

99. The mission established that all the countries placed high priorityr on the needto support the expansion of vegetable production and in most vegetable research was a com-ponent of the national economic development plans. But, here again as the team had dis-covered, this development was given over almost exclusively to those vegetables primarilyfor marketing or export.

100. In view of the fact that the bulk of the rural and urban peoples in these coun-tries consume mostly "native" vegetables the team in its report had placed relatively
greater emphasis on these.

101. It was verified that vegetable production and marketing were labour intensivegenerating employment for many rural and urban people. In fact in all countries visitedvegetable growers were found to be among the high-income farmers, and in Thailand, forexample, more and more rice farmers were going more for vegetable growing because theycould derive a much better income than from their rice paddies.

102. In all the developing countries visited, it was clear the demand for vegetableswould continue to row in line with the growth in population. The consequences of a pos-sible increase in real income concomittant with the efforts to solve the hunger problemof the under-nourished populations indicated the urgent need for serious attention to begiven to tae accelerated expansion of vegetable production in tropical countries.

103. Uith regard to nutritional aspects the team had given considerable emphasis tothe finding that in all countries nutritionists had stressed the importance of vegetablesin supplying not only vitamins, particularly vitamin A, and some minerals but also ade-mate amounts of proteins and calories. Especially were vegetables considered to providea good balance of amino acids in diets low in animal protein as well as adding varietyand taste to the diet. That some vegetables such as the leafy preens, were capable ofproducing proteins and calories at rates equal to those of the more important staplecrops was emphasized in the report.

104• As regards the various crops and species and the problems needing additional re-search, Dr. Marcano commented on the protracted discussion amongst team members on thebest approach to adopt. The team had finally decided to place more emphasis on a few ofthe most important vegetables. These were listed under three main groups of crop species:(1) tomatoes and related solanacenus crops; (2) leafy green vegetables; and (3)leguminous vegetables.
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105. In every country visited tomatoes were regarded as the most important crop. They
were grown extensively in all countries and there existed a good source of germ plasm and
wealth of information of constraints to production and for these reasons the team believed
that rapid and significant progress could be made on this crop as soon as a serious and
stable research programme had been established.

106. The mission considered the leafy green vegetables of the tropics as of almost equal
priority to tomatoes although it was difficult to establish where of the leafy greens should
be given attention. The amaranths were selected as deserving initial attention because they
were eaten by the rural poor in every country, the protein percentage on dry matter basis
almost equalled that from the daily grain intake, and they were reported to have high amounts
of sulphur-containing amino acids. Amaranths were known also to have high contents of
minerals and vitamins, particularly vitamin A and they have the more efficient C4 type of
photosynthesis. Other apparent advantages of this crop are the existence of a wide genetic
variation, relatively few pest and disease problems and they grow equally well in semi-arid
and tropical humid environments.

107. The cold water convolvulus, Ipomoea aquatica, was regarded as another species
deserving special attention.

108. The third priority group, the leguminous vegetables, included the immature pods
and weeds, the sprouts, and occasionally the leaves of many legumes. One advantage of these
over the leafy greens is the reduced proneness to rapid post-harvest deterioration. The
mission had suggested that initially research should be concentrated on the Vigna species
including cowpeas, yardlong bean and the mungbean.

109. Turning to the subject of the needs for additional internationally supported
research, Dr. Marcano stated that the mission had listed six good reasons why vegetable
research should be assisted in the developing countries. These were: (1) the grossly
inadequate scope, depth and organization of current research activities in most countries;
(2) an international programme would be in a better position than a national one to carry
out research on those vegetables which were of less commercial importance but of great
nutritional value to the population; (3) it would be difficult for national programmes
to generate aderuate support to work on but a few species; on the other hand the combined
area in tropical countries planted in any given species could justify international sup-
port for research on that species; (4) international assistance could assure continuity
of effort, mostly lacking in national programmes, by providing information, and experi-
mental materials and help in planning the programmes; (5) it would not be economically
feasible for most national programmes to assemble and evaluate the large germ plasm col-
lection needed for the improvement of each species; and (6) the scope and depth of re-
search on pests and diseases, a major constraint to increased production of vegetables in
the tropics, was beyond the capability of most national programmes.

110. With regard to the mission team's deliberations on the organizational form,
activities and location of an international effort he recalled the long discussions in
which several possibilities had been considered. They reached the conclusion that the
former proposal for organizing a network of existing institutions working on vegetables
was not likely to be successful. In the team's opinion only by establishing a new inter-
national centre as a base for the network would the required boost to vegetable research
be achieved. Particular advantages of the proposed centre over a more diverse effort were
greater efficiency in activities, a clear rather than diffuse responsibility for deciding
on priorities and making any necessary programme changes, and the stimulating effect on
the staff of having vegetables as the focus of thought and activity. As well, an inter-
national centre would provide a counsel for national research workers with specific prob-
lems.
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111. On the second-last point Dr. Marcano cited the case of the work on tomatoes at
IITA as an example of what the mission team believed would happen if instead of a new cen-
tre one or more of the existing international centres took on the responsibility for
vegetable research. In this tomato research was a component of the farming systems pro-
gramme and thus, in effect, was only of secondary consideration.

112. Before proceeding to deal with other aspects of the report he called on Prof.
Munger to add his comments particularly on the nutritional importance of vegetables.

113. Professor Munger commented that while the many people he had talked to recognized
the importance of vegetables in supplying vitamins and minerals to the diets of people in
tropical developing countries, they were not convinced of the need for research on vege-
tables relative to that for staple crops as long as there remained a deficiency in the
supply of calories and proteins in these diets. He felt his main contribution to the re-
port and this further discussion was to counter this belief that vegetables were only
good for minerals and vitamins. On the contrary a number of vegetables compared favourably
with cereals and legumes as producers of calories and proteins as well as supplying minerals
and vitamins in large amounts. These were the vegetables to which the mission had Civen
priority for research.

114. He was of the opinion that the vegetable specialists had not generally recognized
and called attention to the total nutritional contribution of vegetables because they had
not been correctly interpreted the tables of composition of plant foods in respect of
nutrient content. Whereas the composition of seeds, with relatively low moisture content,
was reported on a dry weight basis that for vegetables was usually given in terms of fresh
weight and therefore Cave by comparison amuchlower value for nutrients. He referred to
Table 3 of the report which listed twenty-five vegetables with after-cooking protein con-
tent higher than that of rice (2.2 per cent wt. basis). While the list was dominated by
legumes it did include a number of leafy vegetables which ranked in protein content right
up among'st the legumes and higher, in fact, than some of the edible pods of the immature
l egunes, for example, cowpeas.

115. However, as Professor Munger pointed out, these data were not sufficient to jus-
tify the claim of vegetables as good protein producers. It needed to be supplemented with
data of production per unit area of land combined with a time factor because of the dif-
ferent lengths of growing periods of the various crops and the possibility of intensive
cropping in tropical environments.

116. He referred to Table 4 of the Report which showed production of protein per hectare
per day for the more important crops in the United States. Apart from the legumes soya-
bean, beans and peas, and potatoes of which the white variety produced a surprisingly high
protein yield, vegetables were not prominent in this list of crops but on the basis of ex-
periments and a search of the literature he had established that vegetables, such as
mungbeans and amaranths, could produce protein at the same rate per unit area per day as
soyabeans.

117. He again commented on the fact that vegetables also supply considerable amounts
of vitamins, particularly A and C, as well as important minerals.

118. Further to this he had included Table 7 in the Report to indicate the high amount
of edible dry matter in terms of Kg/ha/day produced by vegetables (in this example the
edible pods of mungbeans) as compared to sugar cane and rice.

119. Additional evidence indicating the nutritional value of vegetables is given in
Table 8 of the Report. These data, from a German source, show that on a yearly basis it
was possible to obtain higher yields of protein from some of the green vegetables, or
combinations of vegetables, than from a cereal crop while the same vegetables give
comparable amounts of calories in addition to very important amounts of vitamin C.
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120. Impressive as these data were, Professor Munger emphasized the need for much more
information of this kind and he stated he would regard one of the functions of an internat-
ional effort was to find out more about the relative productive potential of the lesser
known vegetables of tropical developing countries.

121. In respect of the mission's decision on priorities among the vegetable species
he believed that on the basis of the nutritional information available to the team it had
been rather difficult to justify the first priority afforded tomatoes. However, he had
just recently come across data which revealed a surprisingly high protein content in a good
crop of tomatoes.

122. He had also come to realize the nutritional value of onions after making a com-
parison of the protein content of average yields of this crop with soya beans. He reported
that with average yields of soya beans in the New York State they obtained 289 Kg. On
this evidence onions and tomatoes were producing more protein than a leguminous crop. He
obtained similar results from a comparison of these crops grown in California where overallyields were higher.

123. Professor Munger referred to information from a large onion dehydrating company
in the United States which had bred onions with a higher dry matter content and obtained
yields of 600 to 1200 pounds protein per acre, or 672 to 1344 Kg. protein per hectare.

124. On the basis of these data on protein content and data on total world production
of tomatoes and onions he contended that these crops were grossly underrated as protein
suppliers. Overall he believed the nutritional value of vegetables was a subject deservins
of much closer study. He realized that as compared to the green legumes, tomatoes, onions
and the leafy green vegetables were not so well placed in terms of ready storage of pro-
tein but because in the tropics they could be grown at most times of the year protein
storage was of lesser importance and was outweighed by the extra nutritional value of the
vegetables.

125. In conclusion he pointed out that nutritionists emphasized the importance of vege-
tables in providing a diversity of proteins and therefore a better amino-acid balance to
the diet and that this made the body less vulnerable to disease.

126. Dr. Marcano then referred back to that part of the Report dealing with the es-
tablishment of criteria for selection of the location of an international centre for
vegetable research if, and when, TAC decided to recommend this. The team did not attempt
to fix a location for the suggested modest-sized centre but recommended a special study
group using the following guidelines: (i) a location in Asia; (ii) a tropical lowland
site with marked wet and dry seasons; (iii) easy access to a range of altitude to provide
different temperature ranges; (iv) a country with a tradition of good diverse vegetable
growing, and (v) location preferably near an existing strong university faculty of agri-
culture for development of cooperative training programme. In addition to these specific
requirements there were several other generally accepted criteria which members were aware
of when considering the location of an international centre in the CC system.

127. With regard to the recommendations on requirements for supporting action in re-
lation to extension, marketing, price policies, etc., the team placed particular emphasis
on the need for the supply of good seeds since in almost every country visited this was
regarded as one of the most limiting factors besides research. The team considered that
an international centre could play an important role by not only producing seeds, but also
by providing information, training and other assistance for countries producing their own
seed stocks.
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128. The TAG Secretary, at the invitation of the Chairman, then explained the supple-
mentary data which he had prepared in attempt to help strengthen the mission's case for an
international effort. His own experience in information gathering at FAO had led him to
the opinion that the scarcity of data on the nutritional contribution of vegetables to the
diets on an individual or family basis in developing countries, or for that matter, on the
actual amount people spent on vegetables, was a major weakness in the case for strengthen-
ing research on vegetables.

129. He suggested that the collection of up-to-date data should be the fundamental
starting point for a research programme in any institute and/or network that might be set
up.

130. He thought the additional information from FAO sources substantiated the case
of the mission team for the importance of certain species in the diet of peoples of the
developing countries, namely, tomatoes, onions, leafy greens and species of melons, which
latter were often regarded as fruits.

131. The data in the FAO Production Yearbook for 1974 showed that the total area under
vegetables in developing countries exceeded the total area for white potatoes, for example,
a crop for which the CC supported an international centre. It also exceeded the total for
crops like tobacco and fibres. Another interesting fact was that the total area under
vegetables in the developed countries exceeds that in the developing countries even though
the total population was much less. However the list reported only the marketed vegetables
and probably did not represent more than one third of the total consumption in the develop-
ing countries.

132. Other tables produced by the Secretary confirmed the evidence presented by Dr.
Munger on the contribution of vegetables to calories and protein in the diet.

133. A basic question in the light of these interesting statistics was why, in fact,
don't vegetables contribute more to the diet of people in developing countries. He thought
this was a problem that members may wish to explore further. Data from the Philippines
revealed that expenditure on vegetables was of the order of 12 per cent of total expendi-
ture on food which was higher than their contribution to the diet in terms of calories and
proteins.

134. He felt that one important consideration not specifically covered in the Report
was the high income elasticity of vegetables. This meant that there was a tendency for
more vegetables to be consumed in the better endowed countries than the very poor, al-
though the data may be somewhat skewed since so many of the vegetables, and particularly
the leafy greens, were not marketed and thus not recorded.

135. Other data presented by the Secretary included Table 5 showing that in I'adagascar
nearly three-quarters of vegetables produced were of the leafy kind (brades) while toma-
toes, onions, green legumes and curcubits were the main marketed species; and Table 6
giving data from Togo which indicated the very large number of species consumed as well
as the important complementary role of vegetables in the diets of the various tribes
regardless of whether they consumed cereals or root crops as the staple food. Data from
the Philippines (not shown) revealed rather more strikingly the extraordinary large number
of species, particularly the leafy greens, consumed although the figures suggested that
only about ten of these were really important to the diet.

136. The Chairman, in opening the general discussion, took up the question of why
vegetables rather than grain were not used more extensively as a source of food if it
were possible, as the data had demonstrated, to produce on a unit area basis the essential
calories as well as an enriched diet from vegetables. The answer became clear when
vegetables were compared with grain, acre by acre, at a given level of cost. It was simply
a case of Engel's law becoming firmly established whereupon with rising income people
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tended to diversify their diet and consume more expensive foods. This was true of both
the developed and developing countries wherein with higher incomes the consumption of
vegetables increased in proportion to grain or potatoes which at low levels of income
provided the essential calories and minimum protein supply.

137. He stressed the importance of understanding this relationship since the problem
before TAC was not so much to provide food for higher incomes .but to recognize the pos-
sibility that vegetables were an important, though not necessarily predominant, part in
the diets of the low income people. If TAC took this approach then within its terms of
reference it had a stronger case for doing special work on vegetables.

138. While realizing the difficulties faced by the mission in obtaining substantive
data he invited Professor Munger and TAC members to comment on the question he had put.
He would like to know why the tomato, for example, was given priority by so many people.
Did it promise to provide the benefits of a vegetable diet more cheaply than other vege-
tables or was it simply because the tomato was richer than any other vegetable, kilogram
for kilogram? On the other hand, were the leafy vegetables such high yielders as people
made out that they might be at a favourable cost advantage as compared with cereals?
Or in other words, could any of the mission team or TAC members on the basis of their own
observations make a more definite statement on the extent to which vegetables in develop-
ing countries provided a critical and significant proportion of the diet under present
conditions?

139. Professor Munger responded by comparing the data presented by the Secretary and
the information he had himself collected during the mission. He commented on thc apparent
decline in the daily intake of vegetables per capita in the last decade or more. For
example, in Tndia the 1970 figure he obtained was around 53 grams of vegetables per capita
per day which was only 23 per cent of the intake recommended by nutritionists. This com-
pared with an average daily vegetable consumption of 142 grams according to the Indian
Council of redical Research surveys over the period 1935-48. In Thailand and Indonesia
the present average daily intake was also around 50 grams.

140. He felt the production data he had presented applied more to potential yields
and not those actually realised in tropical developing countries. Mainly as a result of
diseases such as the bacterial and Fusarium wilts, tobacco mosaic virus, and nematode prob-
lems, the yields of tomatoes, for example, were generally very low. He emphasized the
need for a rather concentrated and sustained multiple disease resistance research effort
on tomatoes in order to realize the potential of this crop in the tropics'.

141. Production of the leafy vegetables and some of the legumes was probably closer
to potential values. In China they appeared to be making greater use of the leafy vege-
tables with daily supply rates of around a half kilogram per person which was slightly
greater than the figure reported for most developing countries.

142. In many developing countries, as in China, the benefits from the high labour
intensity of vegetable production were recognized and for this reason any efforts to boost
production were welcomed. Professor Munger, however, along with others emphasized the need
to increase the vegetable production of the poorer people. In Indonesia, for example,
virtually all of the research effort was applied to the European-type and readily-marketed
vegetables such as cabbage, white potatoes and French beans on land representing only 20
per cent of the total area under production. On the other hand, in the poorer lowlands,
making up the 80 per cent of the acreage but only 66 per cent of total production, vege-
tables like yard-long beans grown in small plots received scant attention.

143. He concluded that the statistical data was not reliable in respect of the pro-
duction of these so-called native vegetables very few of which reached the larger markets
and thus were not recorded.
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144. One member raised the point that while vegetables undoubtedly were important the
amounts of calories and protein they supplied to the diet tended to be overestimated when
calculated on a dry-matter basis and particularly keeping in mind the lower concentration
of calories and protein compared with soybeans, for example, and the amounts of vegetables
consumed by people. However, he wanted to emphasize the conclusion that vegetables con-
tained vital nutrients other than energy and protein and particularly vitamins, not only
vitamin A but vitamin C, and in some cases vitamin B2 which was usually less in rice and
other grains. Vegetables thus provided a good supplement to the staple diet; they often
provided a high acid content as well as a good balance of calcium and phosphorus together
with some micro-elements.

145. Another member expressed the opinion that it was not so much a question of the
nutritional value of vegetables, which he felt it was now well established, but more a
problem of storage and transportation since with their high water content vegetables
very rapidly decayed under tropical conditions. Unless these constraints were overcome,
to a large extent by the advancement of dehydration techniques, vegetables would alwayz
remain a major item for rural populations but of much less importance to the dense and
increasing populations of the cities.

146. The importance of having adequate dehydration facilities was stressed by other
soeakers who saw their value both for capitalizing on over production and for providing
vegetables over a longer period in areas of marked seasonal supply and where production
depended on availability of water, for example.

147. In direct response to the Chairman's question of why people don't eat ore
vegetables a plausible explanation was that very commonly a modest increase in production
resulted in the disappearance of the market. This was particularly true of vegetables
like garlic, onion, tomatoes and white potatoes. A logical conclusion was that although
vegetables were cheap to produce they were expensive to consume by the time they reached
the market. In this regard a member cited the rather sobering experience in the Philippines
where as a result of the launching of a so-called "Green Revolution" programme there was
a tremendous over-production of vegetables which almost wrecked the whole industry.

148. The Chairman raised the point that TAC was really not very interested in de-
veloping vegetable research for the sake of promoting exports. As it had been in earlier
discussions on vegetables, TAC's concern was with the dietary needs of the poorer people.
He felt, therefore, that a particular deficit of the data available and presented in the
Report and addendum from the Secretariat was the lack of adequate separation of items of
export from the domestically consumed items.

149. Dr. Hunger added that the mission was aware of the problems of the over-production
and marketing problems of vegetables and, in fact, part of the rationale for the team
stressing the need for research on species grown and eaten in rural areas was that there
was less danger of incurring a surplus production. In rural areas where people are pro-
ducing vegetables only for themselves and/or for the local market they were more likely
to grow those varieties they wanted and in quantities that could be consumed locally.

150. In addition he drew attention to the information from the nutritionists in coun-
tries visited which indicated that rural people generally had fewer vegetables than the
urban peoples. Data from a survey of the Institute of Nutrition in Hyderabad, as well as
from Thailand gave specific figures showing a marked difference in the amounts althouh
the figures were perhaps suspect as they did not take into account home-grown vegetables.
He recalled that many years ago a nutritionist in Egrpt had told him there was too much
emphasis on vegetables for commercial use and this had been re-echoed in every country
during the mission's visits. Considering that in most developing countries the rural pop-
ulation makes up for 70 to 80 per cent of the total it seemed obvious that the emphasis
should be on the vegetables of that sector. He thought that when the urban populations
increased in proportion to the rural, the needs for good transport and storage facilities
would become more important.
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151. In replying to a comment that perhaps more attention should have been given in
the report to the green vegetables, and particularly those more suited to the drier re-
gions such as the Sahelian and Sudan zones and the Near East, Dr. Munger pointed out that
this was a constant matter for consideration by the team but because they had heard about
so many species which were important in various countries, it was difficult to determine
how many should be stressed in the report. He referred to paragraphs 30 and 63 of the
report where it was stated that there were a number of leafy greens which seemed to have
considerable potential and therefore part of the international effort should involve ex-
ploratory work on these to determine their relative merits and potentials.

152. One member who had first-hand knowledge of the particular preferences of people
in the diverse rural areas of India found it difficult to reconcile the aims of the mission
at improving rural nutrition through availability of cheap vegetables with the stated
priority given to tomatoes, peppers and related crops.

153. A number of speakers expressed the need for exploratory research to determine
both the correct priorities among the many species of vegetables and the relative importance
of the various constraints to production and consumption in different regions.

154. The view was expressed that it was necessary to examine the whole question of
vegetables in terms of their present and potential contribution to nutrition as well as
the economy in developing countries and in comparison with efforts being made in other
crops such as the grain legumes. The dietary habits of the various peoples and possible
future changes in these were also important considerations.

155. In respect of the specific constraints to consumption of vegetables in various
countries it was considered necessary to determine the extent to which these could be
surmounted before assessing the opportunity for productive research.

156. One member expressed the opinion that the availability of good seeds was a major
problem facing increased production as was also identified by the mission. Another im-
portant constraint was that of pests and diseases which needed careful study in relation
to the production of specific vegetables in both the humid tropics and the drier areas
as well as to the expansion and intensification of production of some of the leafy vege-
tables at present grown on a very localized scale. Considering the emphasis given to
tomatoes in all countries visited it was seen that the vulnerability to disease of this
crop in the wet season was a major problem. It was reported that AVRDC was devoting
attention to this as well as to the problem of inability to set fruit under high night
temperatures.

157. In commenting on a number of the points raised by members, Dr. !:arcano said that
in effect the mission was recommending priorities for research on three crops, namely
tomatoes, amaranths and the green legumes, the last two of which comprised a number of
species. Having to deal with groups of crops like this made the question of determining
final priorities very difficult. The team had given emphasis to amaranths and the green
legumes for improving the food supplies of the rural populations, particularly in the humid
tropics where these crops are normally grown. According to the results of investigions
by the team and from the information given it, the amaranths were clearly the most import-
ant variety of indigenous vegetables eaten in tropical Asia and Africa. The tomato, on
the other hand, was given priority because in every country there was considerable interest
in it since it was a more diversified crop. As well as being eaten by both the rural and
urban populations it was an important cash crop.

158. As regards the relative proportion of vegetables consumed by urban and rural
populations he remarked that the latter appeared to be eating less and less vegetables
which in some instances was due to the attraction of good prices at city markets. He
concluded that this changing pattern of production and consumption warranted study parti-
cularly in relation to the needs for drying or any other process of preservation and
principally on the amaranths and other leafy greens.
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159. On the question of the most appropriate organizational form of an international
effort in vegetable research there was no consensus in agreement with the mission's recom-
mendation for establishing an international centre fully dedicated to vegetable research.

160. It was suggested that instead of having the very great expenditure and problems
of setting up one single centre, it might be possible to use one of the existing inter-
national centres as the headquarters of a network of researchers at other centres where
vegetables were part of the cropping systems being studied. In this way the overhead
capital investment could be shared.

161. Mention was made of the fact that in many developing countries home gardens or
market gardens have been developed as an integral part of the farming system and that,
consequently, the work at IITA on improving vegetable production within a farming system
was appropriate even though it formed a small element of the programme.

162. However, as pointed out by Dr. Marcano when reiterating the mission's case against
use of one of the existing international centres, the efforts at IITA of one man working
on tomatoes was not likely to solve any of the major problems of this crop in the tropics.
This research would probably lead to better recognition of the tomato for a place in
cropping systems but for greatest efficiency it was important to have good tomatoes which
produced well under tropical conditions.

163. On the other hand it was argued that the integration of vegetable growing with
the main cash crop of an area appeared to be a problem which would become universal and
therefore it was timely to take the approach of incorporating research on vegetables with
that on the main cash crops.

164. The point was raised that in view of the diversity of the vegetables, even taking
into account the shorter priority list of the mission, and the often high location-
specificity of some varieties in terms both of their importance and adaptation, it would
be necessary to clearly identify the common base for research activity at a single inter-
national centre if this was to be established.

165. One speaker doubted if the suggested total staff of 15 senior scientists in
the new international centre, as recommended in the report (para. 90), would be adequate
in view of the very little work that has been done or is being done on a number of the
vegetable crops.

166. The Chairman reminded members that TAC was not obliged to be disposed to solving
the problem in the traditional way by recommending a new international centre. It was,
in fact, quite proper for TAC to recommend a number of approaches to the problem, but if
one approach seemed better than others, then it had the obligation to put this forward.

167. Te remarked that he was troubled by the concept of a single centre proposing to
deal with the enormous range of possibilities and problems outlined in the report. On
the other hand the Report did nominate two or three other possibilities and he indicated
his wish to have further discussion in the closed session on the idea of encouraging re-
search in a network of national institutions under the control of some entity which would
be responsible for supervising the quality of the work done. He believed that the pro-
posal for setting up an International Vegetable Research Board which would have at its
disposal grant funds to support vegetable research where recruired, might be a possible
answer.

168. A member suggested that it might be helpful to establish good contacts with the
International Society for Horticultural Science (ISITS), in the Netherlands. This body
was involved in coordinating research work through several subcommittees dealing with
specific topics, for example, the plant protection commission, and it was really effective
in bringing people together from all over the world for special subjects. He referred to
a paper (distributed to members) in the Society's journal, Chronica Horticulturae, by Dr.
B. Chaudhury of the Indian Agricultural Research Institute calling for the ISHIS to initiate
some action towards increasing the production of vegetables in the tropics.
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169. Replying to the question as to why the mission had restricted its study mainly tothe humid tropical countries, and particularly to Asia, and not considered the extensive
semi-arid tropical countries of Africa and the Tear East, Dr. Marcano referred to the
earlier discussions in TAC in which Asia was the main area of interest at least for theinitial international effort in vegetable research, and that was where the present stud-had been concentrated. He believed that as in the case of the cereals and grain legumes,when the priorities for crop species and research in other areas were considered they
woula be found to be different from those determined as most important in the area covered
by the present report.

170. It was pointed out by the Chairman that the relationship between any proposal forvegetable research that TAC recommended and the work of the Asian Vegetable Research andDevelopment Centre (AVIDC) in 'aiwan was a matter that had not been discussed to any sig-
nificant extent in the report of the TAC mission. He understood that the Board and Directorof AVRT)C would welcome the development of a relationship with any new centre and would
make all its knowledge, information and material available which would be beneficial to
any effort which TAC initiated. However he was not prepared to speculate on what this
might imply for the future of AVRDC.

171. In closed session the Chairman began by remarking that vegetable research was themost difficult uestion TAC had debated for some time. He referred to the division of
opinion in TAC about the priority amongst the different vegetable species, although there
was goneral agreement that it was not particularly interested in research on those vege-
tables designed for the high-quality, high-priced export market.

172. TAC was, however, interested in improving the food supply of the poorer peoples.
In this respect, vegetables undoubtedly added to the quality of the diet and many speciescontributed significantly to the calorie intake as well. Since TAC had given highest
priority to the provision of calories to offset the threat of starvation, it was import-ant to recognize that vegetables were often playing the role of the calorie supplier whenthis could not be met adequately by meat or grain.

173. There was also the point of view that perhaps too much emphasis had been givento calories alone, and the nutritional benefits of a more diverse diet had to some extent
been neglected.

174• One problem which added to- the dilemma of determining the real importance of
vegetables was the very inadequate amount of statistical data. For instance, although it
was evident that there were very few people who did not have a significant intake of
vegetables in their diet on an annual basis, it was a much more difficult matter to as-certain whether or not they had a regular, week by week, supply.

175. The Chairman pointed out that, although vegetables were recognized as important
in the diet of most people and something more was needed in research on vegetables, there
had been no consensus amongst TAC members as to the best approach to be taken. Larlier,
some members had felt that whole-hearted supported should have been given to the work
began in Taiwan (AVDC) but this was confronted with political problems. The difficult,-
of overcoming this problem led TAC to conclude that, if there was a real need for encourag-
ing vegetable research, it was necessary to look for a more suitable location for this
purpose.

176. ie referred to the initiative of the Rockefeller Foundation in offering to carry
out a study for 'A(. This resulted in the McClung report on a "Proposal for Formation of
an International Vegetable Research Institute for the Tropics (IVRIT)", December 1974.
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177. The Chairman recounted that, in order to more fully investigate the real needs of
vegetable research in Africa as well as in Asia, the TAC had decided to send a mission. He
expressed his disappointment at the shortcomings in the report of the appraisal mission as
regards statistical data although this was no fault of theirs. le believed that, in gen-
eral, most TAC members were surprised to read of the apparent preferences for this or that
kind of vegetable.

178. 'hile not professing to be an authority on vegetables, he had found on reading
the report that his intuitive reaction was he could not accept it in its present form. H7e
did not see the case for a single international research institute, particularly in view
of the wide range of vegetables and the fact that many of the problems were markedly
location-specific.

179. However, the report had now convinced him of the necessity for TAC to enter the
field of vegetable research. Rather than recommend another centre in Asia working on some
half a dozen ve-etables and also serving Africa, he would prefer to develop the notion,
somewhat along the lines proposed by an observer, of having a professional group, 'now-
ledgeable and competent in the needs of tropical vegetable research, which would make
recommendations for significant support to be given for work on particular vegetables at
appropriate institutions including both international and national centres. If, in time,
the evidence indicated a need for a new research establishment to be built alongside or
by way of supplementing an existing centre, then the group could recommend accordingly.
In this way the work inevitably needed on tomatoes, for example, in two or three areas,
or for that matter on any of the priority species of vegetables, could be done without
pretending that TAC was recommending the erection of a single centre to serve the whole
developing world on the vegetable front.

180. Responding to the Chairman's call for a full debate on the topic, one member
felt there was a need to bring more expertise to bear on what were the specific constra-
ints to increasing production of vegetables in some of the areas. Ie believed it was
necessary to go beyond saying that one or another particular vegetable was important and
to identify the specific problems which, when solved, had rather wide applicability. He
cited as an example the physiological problem of fruit settling of tomatoes under high
temperatures. This had to be solved before tomatoes could be grown in all seasons in the
hot humid tropics but once it had been solved in one place it was applicable in all
other situations where the problem existed. Similarly with disease problems, once a
resistant variety has been developed in one place the technology could be tried in an-
other area with the same problem or at least the methodology of dealing with the problem
could be transferred. This approach could be attempted for the six or more important
species of tropical vegetables.

181. While the majority of members agreed with the conclusion of the TAC appraisal
mission that there was a definite need for additional internationally-supported research
there was no similar degree of unanimity on the question of what form this should take.

182. Dr. Tarcano pointed out that the mission had concluded there was a good case
for establishing an international centre. They felt it was essential to have a basic
nucleus of research workers to achieve results directly and to encourage research else-
where. lie cited the example of the impact of IRRI on rice research development. In-
itially there were few rice experiments in the developing countries but following the
establishment of RRI there were now many.

183. While stressing the need for a single centre he.agreed it was necessary for TAC
to examine the whole question in further detail. Two members who saw the need for an
international centre to provide the impetus for research and to pass on information and
to distribute seed, etc., suggested that it should not be a large expensive venture but
of a size which could be allocated among existing centres. They felt it should at least
be attached to one of the Centres to make use of the existing facilities of library,
staff accommodation, and so on.
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184. fowever, another member felt that none of the existing international centres
woul be greatly interested in taking on a vegetable research programme. On the other
hand it was possible for a national institution to be supported and to undertake an ex-
pandled programme so long as it was prepared to work on a regional basis. There were four
principal functions o" such a centre: (i) -erm plasm collection and distribution to
interested workers; (ii) training in both production and the processing and preservation
technologies; (iii) seed technology, which was considered to be one of the critical
limiting factors; and (iv) a focal point for the meeting of research workers.

185. 'hat one strong research centre could achieve in relation to the above was
evidenced ,- the work of the AVRUC. As was pointed out, for the first time ther had
assembled within a space of aout two years some 2,500 or 3,000 types of mungbeans which
was a very important leguminous vegetable. ,his ability of a centre to collect, assemble
and describe a number of valuable genotypes was seen to be very important in the pro-duction of improved varieties.

186. With respect to the future role of AVTRC in international vegetable research
one member contended that there were no real reasons, either political or financial, wh--
the work of this institute should not be included in any additional international- effort.
Tt should, at least, be incorporated into any proposed network in Asia and if direct fi-
nancing from the COu was not possible then some indirect means should be found.

187. pr. 1arcano mentioned that the TAC mission team had considered the work of the
AVOC and its tiure role in the international research effort. They had reached the
conclusion it was -etter to have a new centre separate from AVROC mainly for the reasons
that there were diff rences in approach between AVTC and what the mission was recommend-
ino on research needs, and particularly as AV'D.0 was more inLerested in the commercial
varieties of vegetables.

188. The conept of establishing an International Vegetable Research 3oard or similar
body, as suggested by Dr. Wortman and for which the Chairman had a similar notion, received
strong support r our or five members. The International Society for Forticultural
Science was mentioned as possibly able to assist and with several specialists in both
the heveloped and developing countries, a small but august body could be easily consti-
tutet.

189. liuch an 7nernational `oard could coordinate the research activities in various
countries and channel funds to support and str-ngthen existin- national institutions as
nell ashaving apr-opriate International Centres undertake specialized projects. As re-
gards the latter, one member felt it would not be too great a burden on an International
Centre currently workinE on legwnes to look at a speci ic problem on one of the beans,
for example, the pods of which were utilized when green.

190. nne of the reasons given in support of having an International Vegetable Research
Doarl rather than establishing a new international centre, was that the latter could not
deal with the many species of vegetables and the problems which were often location-
snecific. 'ome of the vegetable species and particularly the amaranths amongst the leafyr
reens, to which thre TAC mission gave priority, had had very little work done on them and

this masnified the problems. urthermore, although there were good reasons whyr an
international effort in vegetable research should be concentrated in Asia, at least
initially, some members believed there were other areas which deserved attention. Ac-
cording to one member, at least three regions, viz, the humid tropics, the semi-arid
tropics and the sub-tropics, which although overlapping to some extent in certain vege-
table species, should all be considered in the suggested international research effort.
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191. The fact that even in one country there were different kinds of vegetable or
different species in different areas, with different methods of production and processing,
pointed to the need to support and strengthen national institutions and where possible to
identify those which could function on a regional basis. An International Board or similar
overall body could then be charged with developing the fullest cooperation amongst the
national institutions.

192. Some members felt this approach would not only serve to improve the areas of
immediate application of existing knowledge and overall development in tropical vegetables
but also identify the outstanding problems which could be further discussed and decisions
made on how best they could be tackled.

193. In respect of the priorities among the vegetable species most members felt the
need for more information especially statistical data on the consumption of different
vegetables by the rural populations in particular and on the real nutritional value
of vegetables in the diet of these people. However, as was pointed out by Dr. IDarcano,
the rapid increase in urban populations throughout the developing countries should not
be overlooked in relation to determining priorities amongst vegetables. Also vegetables
were an important export item in some countries and therefore their economic importance
should not be disregarded.

194. Members agreed TAC should be mainly concerned with the species grown by the
kitchen gardener and the home market gardener although it was appreciated that in certain
countries consideration should be given to vegetables which were produced for export.
Recognizing the very wide range of tropical vegetables and that many species were quite
location-specific, TAC members complimented the mission team for its efforts in selecting-
the priority vegetables which either were representative of many tropical developing coun-
tries or appeared to provide a significant amount of nutrition to the low income group
of people.

195. There was a consensus that tomatoes and some other solanaceous species had high
priority in most countries but generally there was much less certainty about other vege-
tables although on the basis of the appraisal team's findings and supplementary information
given at the meeting the amaranths were considered as very important particularly in
rural areas.

196. Dr. Marcano reiterated- that while the tomato was universal and amaranths were
consumed in African and Latin American countries as well, the team had given preference
to those vegetable species which were important in the humid tropics of Asia.

197. Some members brought attention to the fact that production of many vegetables
and particularly the leafy greens was dependent on the rainy season, or the availability
of water in drier areas, and therefore to provide these species out-of-season as well as
coping with periods of oversupply and to reduce losses by spoilage, the provision of
dehydration facilities was considered really important. One member referred to the many
highly successful factories for dehydrated vegetables which were set up in East African
countries during the last war but had since been closed down for lack of markets. Re-
ference was made also to the abundance of expertise in vegetable processing which was
now available.

198. With regard to the possibilities for transfer of technolog on vegetable pro-
duction in relation to the needs of research in 'tropical countries, one member believed
the solutions were available for many of the problems, such as the setting of tomatoes

under high temperatures, resistance to nematodes and some five diseases common to tom-

atoes. He regarded the principal constraint to increased vegetable production in tropical
developing countries as being merely the difficulty of making the technology available
to the people growing vegetables in the different regions.



199. In caln for a ooperativ rogramme on eetable research and particularly
cooperation -oetwen research otworks involvin' inttutions niot only in developing coun-
tries but also in dvelod o noher member nted that the tomato grown forexnort in nis country was the ous o which vari had been bred initially inCalifornia. Similarl othe veetbl specis hd been, and col be, transferred.

200. T te nossil e use of fundsfor researc n to which TACrgave hig 4er rr lina to recommend thecurtailment of -,i :,rs TCA"hA, in orderto make sini icr t -in i- aronest TAC
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202. e -nt that aa Lirs se 1 e f t ion from vaiors sources,
includin a a n s l e o aind even thou it was still

inadeuat f -or a ho ' ayi A o aun to a u l urther contribution.

203. ' e as'ea>0e erar to e up e arius propos0als and sugestions hic
:nad been ae K oria p o yegeta.le researe i tropicna1 eveloping countries and )o
the basis of this prepa a prOs an cn paper for the next TA meeting in a n iic
topics to Ke cvered were more iormion on ekins of veetables which anoearec] o
contribue mos o e oo prolem of e poArer people anwhat form of organization

should any-' a'.diio intenatiioa ef ort in v(e ebe research take.

204. As retres the latter, 'hr ad been several uggestions ranging from a tradi-tional international cen over to som form o cordintion process, or research net-
work, which a' or may not itsoif >e base on a international centre.

205. 'e 'airman ' i wud '-efl if all eseosugestiois --ere brough-t out
in the forn of a pros an ons statement on -eh. In this noy the problems as well as
the possibilities woul be clariidm e ino -vite ')r. 1arcano and his ollea-uties to mae
a further valuab''le contribition by maing available o ihe Secretariat the outcome of
any'- additional dinsnnussions which were likely to follow on the report ofthe appraisal mission.

206. In nonclusion he reiterated that or TAC" veg-etable research was a difficult
field and theore it was unll" that discusion on :he suobject would finish at the
May meeting rnd if this was found to be the ease it wonul1d certainly be on the agenda for
the October moeting'. :e believed the step-by-step approach was the best to adopt.

207. The session concluded with agreement for TAC to proceed along the lines the
Chairman had siuggested.
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Relations with Advanced Scientific Institutions and the Proposed International Agricultural
Development Service (IADS) (Agenda Item 5)

208. In opening the discussion on this item, the Chairman pointed out that in effect
this comprised two items - the relations of the IARC's with advanced scientific institu-
tions and the proposal of the Rockefeller Foundation to set up an International Agricultural
Development Service (IADS). He recalled TAC's brief discussion- at its llth meeting on
this proposal associated with Dr. Wortman's name primarily because it seemed to promise
some further means of strengthening national research capacity.

209. He then invited Dr. Wortman to give an account of the expected functions of the
IADS and in particular how it was likely to assist countries strengthen their agricultural
research capacity.

210. In explaining how the need for the IADS arose Dr. Wortman recalled the experience
of the Rockefeller Foundation over the last 3-4 years during which a number of developing
countries had requested help to increase the production of basic food crops towards self-
sufficiency. Some governments also had expressed concern at the restlessness among the
rural populations and wanted, therefore, to give more attention to agricultural develop-
ment as a means of increasing rural prosperity and employment. There was also a greater
awareness of the improved availability of technology through the efforts of the Consulta-
tive Group and other agencies as well as the improved availability of fertilizers and many
nations were wanting to do something effective in agricultural development. But the main
problem was how to implement development programmes in rural agriculture especially where a
large number of farmers was involved. This required the efforts of a number of insti-
tutions working in concert.

211. Another factor was the lack of professional staff in the various foundations
which had shown interest in assisting the so-called world food problem and this had to
be considered in efforts to create a mechanism whereby the additional funds from these
sources could be channelled to the poorer developing countries.

212. As an example of the need for the IADS Dr. Wortman cited the case in Nepal where
a proposed integrated cereal programme to be funded by USAID could not get underway for
lack of assistance to impelement it. The programme included a maize and wheat component
involving CDTPYT and a rice and multiple cropping component involving IRRI as well as a
seed production improvement project, and possibly some potato work assisted by CIP. Ori-
ginally it had been hoped that IRRI would take the responsibility as the principal con-
tractor and subcontract to the other Centres but the IRRI Board decided that such a com-
prehensive programme was beyond the scope of the IRRI mandate. CIMM,,YT took a similar
view. The IADS, however, was able to come to the assistance of the Government and find
a solution to the problem.

213. He believed that the IADS had such a role to play in extending the outreach work
of the International Centres. C1M1YT, for example, simply could not address the problem
of increasing maize yields in all developing countries, for according to FAO data there
were some 126 countries with significant areas under maize. Whereas yields in some de-
veloped countries averaged from 6 to more than 7 tonnes/hectare, some 106 countries had
yields of 3 tonnes/hectare or -less, and 78 countries 1-J tonnes/hectare or less.

214. There was a need for some mechanism to help governments create the national cap-
abilities to make the most of the improved technology developed at International Centres.
If necessary, they would pull in the appropriate expertise from wherever they could get
it to achieve rapid and economical development in agriculture. A major constraint,
however, was a poor availability of the right kind of expertise. People trained in the
institutions of the developed coultries often had little knowledge of the problems of the
smaller developing countries and many advanced institutions were strongly oriented towards
disciplinary research. On the other hand it was difficult to get the experienced people
in the developing countries to become involved in the real problems and assist in develop-
ment efforts. Also, often the research, training and education were not directly related
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to the development efforts and remained aloof from them. This indicated the need for a
tremendous effort in advanced management training in developing countries to achieve in-
creased agricultural production and more rapid rural development.

215. A further constraint, revealed by an investigation on behalf of the IABS, was
the lack of scientific and technical literature in a form which the development planners
and policy makers could understand. Often these people were military men or professionals
in disciplines other than agricultural science.

216. Dr. "ortman recounted that the TADS originated from the realization that some-
thing was needed to enable countries to draw information and materials to them in preference
to waiting for this to be given through other means.

217. Rather than create a new, large institution, in the United States, which would
take some 3 to 1 years to set up, and have to invest in development projects on its own
behalf to meet overheads, it was decided to establish an independent organization to work
cut of the offices of the Rockefeller Foundation but have at its disposal any of the
services of the Foundation which ,ad been successfully used in the past in support of
developing countries' programmes.

218. One of the main obiectives of the TADS womid bo to use its rather extarme
flexibility to obtain grant funds or contract funds from any source and use these in
support of any developing country's agricultural development programme provided that the
countrv first requests this assistance and provided the Board of IADSapproved.

219. The Board of Trustees of the TADS, which at present had 10 members but could
be expanded to 18, consists of the following: Dr. C. Harrar (Chairman), Dr. J. Hannah,
Br. 0. Camus, Dr. C. Hardin, Mr. J. Drillon, Dr. V. Barco, Dr. D. Hopper, Prof. T. Schults,
and Br. R. Cummings.

220. Dr. Uortman pointed out that the Board had been composed in this way so as to
cover all the possible interests which the IADS might encounter. Arrangements, identical
to those used by the International Centres, had been made with the International Institute
of Education to enable persons of any nationality to be employed by the IADS which was
incorporate- under the laws of the State of New York.

221. The IABS became operational in January 1976 and already had some people employed.
Its proposed programme was still not finalized but basically it would take two main lines:
(i) direct services to individual countries; and (ii) provision of supporting activities,
particularly intensified training in specific fields.

222. As regards the former he mentioned that some twelve countries had already shown
interest and there had been direct government invitations from Nepal and Botswana to which
IADS has responded by sending missions.

223. IABS was particularly interested in assisting the smaller and poorer countries
which did not have the extent of services in each professional field needed to develop
their agricultural potentials. Many people appeared to be of the opinion that these
smaller countries were being neglected by the assistance community. As pointed out by
Dr. Wortman there were some 60 countries with populations of less than 5 million and of
these 34 had populations of less than 1 million.

224. He added that in some cases IADS would provide the services of senior agricultural
specialists to countries where the need arose.
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225. In respect of the supporting activities in which IADS could become involved he
singled out those of intensive training of production specialists, reorientation of agri-
cultural education services within developing countries, and providing for more sophisti-
cated short-term intensive training in agricultural systems management.

226. He commented that the term "production specialist" was intended to replace the
term "extension worker" which was now out of favour and rather-than demonstrate research
findings they would be trained to go on to the farmers' fields and install experiments
and thus help farmers identify the combination of practices which would provide the
highest economic returns.

227. Some of the unique characteristics which IADS was considered as having included
its ability to combine grant and contract funds in support of individual country pro-
grammes, to be able to respond quickly to requests, and to be in a position to refer
particular activities of a programme to another organization or institution which was
better able to undertake the work.

228. The point was stressed that the IADS would not develop its own programmes in any
country but that it would simply provide services or personnel, the latter working with
and on behalf of the responsible authorities in the developing country. The services would
be production and action oriented and would include, where necessary, the strengthening
of national research capabilities but only as part of the broader country development ef-
fort.

229. Dr. 'ortman thought that it was better to consider IADS as a mechanism rather
than an organization - a mechanism which both the developing countries and assistance
agencies could use when the need arose. He added that IADS was still largely an experi-
ment and although at present it was being operated out of the offices of the Rockefeller
Foundation for reasons of speed, low overheads and to cover the risks involved, there was
the intention, if it proved successful, to convert it to a fully international organiza-
tion probably situated outside the United States.

230. In conclusion he reiterated that IADS was still very much an experiment and that
it was bound to operate only in response to an invitation from a developing country govern-
ment and not through any third party. It was also dependent for success on the funds made
available to it and any proposals had to meet with the approval of the Board of IADS.

231. He believed that similar small organizations, or mechanisms, could be set up in
the dominantly Arabic and Latin American sectors sensibly to overcome the language bar-
rier. He felt that FAO could become much more vigorously involved in looking to the
needs of individual countries and he hoped that the IADS and FAO could mutually benefit
each other.

232. Finally Dr. Hortman gave an example of where the success of an international
development should not be measured in terms of the number of staff with higher degrees,
or the number of experiment stations, or the size of the budget, but rather by impact
that it has on the overall development of the country concerned.

233. In opening the discussion, the Chairman asked if IADS, with its emphasis on
production, would respond to requests from governments by dealing solely with those mat-
ters recognized by the government as needed for development, or was it intending to
comment and advise on the policy structures necessary to achieve a desired objective.
Would it be involved, for example, in the business of devising policies which would pro-
vide fertilizers to farmers or a better extension service.



234. Dr. Wortman replied that the ma concern of IADS was to help governments raise
farm incomes and if increasing the appli t 0. of fertilizers was the only way then it would
advise accordingly. In its work to date, however, TADS ha not been involved in any de-
tailed analysis of const ants weakneses ut more in deemn ing the extent and depth
of interest amn t e miurators a pl maera Te oat ADS would become in-
volved in ;iotte 'f -- a t : - p c a for ~ : <n by the government.

235. In resporss - -e 'n- con cr. tha te eed mke an analysis of a situ-
ation in the cowi wu:d ao ci in month or longer before any ction or programme develop-
ment could be ateie , ,orton comment tat uayIADS would not wait particularly
in cases where ty knew - pment of oertain crop pr.o tion programme was what was
needed by the go(rment c . e

236. One TAC meber a developing country welcomed the proposals for the IADS and
indicated there was a role for such services in his country particularly in providing the
initiative to developmet y demonstrating poss i rewa from making better use of
the available local expertise and f altie . Politicia i particular need these kind
of examples todhow them the way.

237. Services such as IADS could also provide a faster way of determining what develop-
ment was needed to be c ed out in an area. He foresaw no problem of it not doing what
it was asked to do and he lt that it would be mainly invved in helping a government
determine how to st o bout things and less about wht h ould be done. However, he had
reservations about inanc g in t.hat he felt the agencies would not be inclined to contract
to a government thru a third party.

238, When a s poited out that the intended activities of the IADS in transforming
knowledge into production were very similr to those of FA, Dr. Wortman admitted he was
not fully convernant with the services provided by FAO bu felt tha IADS had an advantage
in being able to use grant -ds with co tract fnds in whtever combination that might be
available and the interest of the c- ry cc erned. he believed that in being a
private, professional organization, IADS would not be influenced by some of the political
constraints which afected any official agency.

239. With regard to the provision of highly qualified long-term leaders to assist
governments in development programmes, he believed there were a number of possibilities in
which they might be employed. On the basis of the experiences of the Rockefeller Founda-
tion a country mit require a research director or merely a person to help with documenta-
tion. He again stressed that no long-term leader would be provided unless the government
requested one.

240. One TAC br drew attention to the need for long-term leaders in developing
countries pointing ot that for many years the bilateral schemes and outreach programmes
had been less effective than hoped for through the lack of local people with experience
and training to trouble-shoot on the spot. He looked to an organization like IADS to pro-
vide a framework in which experienced persons of the kind required could make a career.
A point raised b another member was the need to take care that these long-term leaders
did not stay in :n ountry too long so much so that the country came to depend on them
and consequently resricted the opportunities for local expertise.

241. The FAO representative to the meeting said he welcomed any new initiative to
assist the development of the poorer nations particularly in view of the tremendous task
involved but found it diff-cult at the present stage to see how this additional develop-
ment service differed from FAO, or for that matter, other agencies in the development
field. As he pointed out FAO itself, as the largest development assistance organization
in the field of agriculture, provided many different kinds of arrangements using a com-
bination of funds from varioussources and therefore the IADS was not unique in this res-
pect.
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242. On the question of the provision of long-term leaders he thought that one of the
problems confronting IADS was the difficulty of obtaining the release of highly qualified
staffs from universities and other research institutions for more than 2-3 years. He
referred also to the intense world competition for the experience of the kind IADS would
need. Even FAO was not always able to compete against some bilateral agencies and private
companies.

243. The Chairman concluded discussion of Dr. Wortman's presentation by commenting that
although it had now become clear to TAC that strengthening of national research capacity
would not be a primary objective of the IADS it could be a component in an overall develop-
ment programme in any one country. As he now understood the proposed activities of this
new service he felt it important that a constructive approach be adopted in view of pos-
sible conflicts of interest between the different organizations involved in assisting
developing countries. He cited the example of a problem of determining the limits of acti-
vities of an International Centre relative to the work of FAO. CIMMYT had been asked by
a group of Central American countries for direct assistance in organizing their research
and extension activities which was a function that properly belonged to FAO. While fully
agreeing that there was a real need for this kind of assistance he expressed TAC's con-
cern that Centres as part of their regional service activity should not be expected to
virtually take over the development and management of national research systems since there
was a limit to what the Centres could do. However, TAC and Centres' Directors agreed that
if this problem was not attended to a good many of the fruits and legitimate expectations
of international research would be denied. From its inception, TAC had recognized the need
for national research and extension systems quite apart from the further requirements of
development programmes and although dealing with them was acknowledged as an extremely
delicate problem, without them one had to be skeptical about the returns on the research
of the Centres. Many felt that the establishment of a proper relationship between FAO and
the Centres should begin to meet this need.

244. The Chairman expressed pleasure at the welcome afforded by FAO to the IADS and
believed much good could only result from further constructive discussion between the two.

245. Turning to the subject of relations with advanced scientific institutions, the
Chairman indicated there were two aspects which he wished to table for discussion. One was
the relation between the IARC's and advanced institutions, whether in developed or
less-developed countries, and the other was the extent to which particular research such
as nitrogen fixation, could best be carried out in one of the advanced institutes but with
the work linked to that of the Centres concerned.

246. In respect of the first aspect he suggested that the type of relationship that
could be established was well illustrated by the example of Dr. Brady, IRRI, visiting Canberra
and establishing an understanding whereby the Australian Government would be prepared to
support work on particular problems in which Australian scientists were known to be able
to make a contribution including provision for these scientists to work at IRRI for either
short periods or for six months or more. The important point was that the agreement had
been reached between government officials and Dr. Brady on the procedure to be followed.
There was a need for this approach rather than Centres making direct contact with indi-
vidual scientists which could cause embarrassment.

247. Recent developments in the United States as a result of the National Academy of
Science's response to President Ford would probably lead to a very marked increase in the
work being done in the United States relevant to the research of the International Centres
and aims of TAC, and therefore it would be a matter for careful discussion with the autho-
rities there to determine how best to marshall this upsurge otherwise this could amount to
a lot of investment without much point to it.
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248. The Chairman thought that one of the research areas which was bound to be stimu-
lated by this increased interest in agricultural research in the United States as well as
to a lesser degree in Australia, England and elsewhere, was in the field of nitrogen fixa-
tion and the possibility of transferring this characteristic of legumes to cereal crops,
for example. He added that this was a topic which TAC recognized as of long term import-
ance and while TAC had always recommended to the COG that the majority of the research
effort should be concentrated towards obtaining quick results it was necessary to look
at some of the investigations of a more prolonged nature.

249. He reiterated that TAO had proposed a sum of $300,000 be provided to enable
workshops of an international caracter to be organized and thereby keep in touch with
the progress in research. Also further to this TAC had agreed to recommend a significant
investment in research whenever there appeared a good prospect of a breakthrough.

250. In this regard he suggested to Dr. Ruttan that he reconvene the TAC plant nutri-
tion subcommittee to consider what might be the next appropriate course TAC might take in
making recommendations on nitrogen fixation or another field related to fertilizers.

251. The Chairman then invited comments on any new measures that might be desirable
concerning the relations of the Centres with advanced institutions and also on what steps
TAC might take to recommend to the CG ways and means of ensuring the encouragement of sci-
entific research in developed countries or elsewhere related to the longer-termed needs.

252. Dr. Ruttan pointed out that the plant nutrition subcommittee had been relatively
inactive since it had brought out the recommendations that the CG make funds available
to institutes to expauid work in the field of nitrogen fixation on the basis of specific
proposals from the institutes, and that the International Fertilizer Development Centre
be brought into the COAR system and supported as an associate member. He added that it
had been agreed to merge the plant nutrition and grain legumes subcommittees and the com-
bined groups would be meeting to discuss the future course of action.

253. The Chairman asked for a report on further action that the new subcommittee
thought desirable be ready for the May meeting so that ar recommendations which arose
could be included in the report to the C in July.

254. With reference to the long-term fundamental research such as on nitrogen fixa-
tion which the United States as well as the CECD were interested in supporting, one member
felt that this should be left to the advanced institutions until such time as the results
of the work were of practical significance to the International Centres. On the other hand
in the case of the bilaterally-assisted research projects on problems of direct concern to
Centres and in which they were extremely active with approaches to as many as ten developed
countries or funding agencies, he proposed the compilation of an inventory for the benefit
of TAC so that it was better informed of these activities as well as the finances involved
and thus could work towards a more rational distribution of these in a centre's programme
overall. This was supported by other members, one of whom felt it was a function of TAC to
have a very dear view of what the whole chain of International Centres was doing. It had
become quite clear during the recent flRI review, for example, that the total activities
of this Centre were considerably larger and in some ways more effective that what the
Centre's budget report to the CG might suggest.

255. Another member suggested it would be worthwhile if Centres could list in their
annual reports, for example, the set of research problems in different areas with which
they were confronted and which could be investigated in appropriate advanced institutions.
He cited the case of a specific genetic problem on rice which a member of the IRRI review
team felt could have been entrusted to one of his graduate students had he known before hand
that the problem existed.
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256. The point was raised, however, that the development of relations between Centres
and advanced institutions should not depend on such a list. It was preferable to have them
stem from the free flow of ideas between the scientists interested in a problem.

257. According to one speaker the International Centres did not have much difficulty in
identifying institutes in developed countries which could assist on specific problems. This
was exemplified by the number of contacts IITA had developed in the United Kingdom, for
example. However, the organization of research on the more unusual problems such as pests
and disease resistance in which several of the centres would be interested was a much more
difficult matter and worthy of TAC's attention.

258. In responm to the comment that one of the limitations of the study presently being
conducted in the United States was many of the people in advanced institutions were really
not aware of the major problems in the developing countries of the tropics and subtropics,
a member suggested having a mechanism whereby the advanced institutions could be brought in
contact with the problems and the environment where they existed. One possibility which
had been successful in the case of universities in the United States assisting the Govern-
ment of Brazil was for the advanced institutions to have their graduate students or younger
research staff undertake studies on specific problems under the conditions of the develop-
ing countries.

259. An important consideration was the criteria used in delimiting the areas of
research which might be profitably undertaken by advanced institutions on behalf of the
International Centres, or national institutions. These should be determined more by the
nature of the problems which arise during the course of development rather than by the
interests of a particular scientist or group involved in elucidating a problem for the sake
of scientific enquiry.

260. Another point raised was the need for a balanced attitude towards requirements
of research on the major problems for there was a danger of an over-reaction to the uni-
versal appeal for increased food supplies and the desire for many research workers to get
involved in nitrogen fixation, for example. One undesirable consequence was that research
workers tend to become involved in a host of conferences and seminars all around the
world and their scientific output diminishes.

261. In closed session the Chairman dealt firstly with the question of IADS and its pos-
sible relationship with TAC's business. As it turned out from Dr. Wortman's presentation
IADS was a much wider concept than earlier understood and although it would be to some ex-
tent involved in assisting national research its main effort would go towards helping the
smaller and less experienced governments frame a proper approach to the development of agri-
culture and particularly agricultural production.

262. TAC however welcomed the initiative of the IADS and members expressed their belief
that this had an important complementary role to play particularly in relation to the FAO and
the bilateral-aid agencies. The fact that IADS was placing emphasis first on development
and second on a service was very important from the point of view of the poorer nations. If
it operated along the lines described especially in assembling expertise and using the
material generated as a result of the work of the International Centres it could help to bring
about a faster rate of development in developing countries.

263. The Chairman then asked members for further comment on the way in which advanced
institutes, either in developed or developing countries, should be encouraged to offer help
to the International Agricultural Research Centres or whether they felt it right and proper
that the Centres should turn to advanced institutions for assistance on some of their problems.
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Priorities for International Support to Agricultural Research in
Developing Countries (Agenda Item 6)

273. Opening the discussion the Chairman referred to the terms of reference of the
Committee, which state that an important part of the TAC's mandate is to advise the
Consultative Group on research needs, with particular but not exclusive reference to world
food problems, and to indicate how best to fill gaps identified as of high priority with
institutions or other forms of collective activity.

274. In order to guide its own efforts the TAC had, in 1973, developed a priorities paper
based on discussions at its early meetings, which was submitted to the Consultative Group.
The latter had adopted this as the basic guideline for its own operations.

275. He had indicated to the TAC and the CGIAR in 1975 his feeling that this paper should
be revised and amended periodically in the light of subsequent progress, and this had been
given added point by the decision of the Consultative Group to review its entire operations,
including those of TAC, to see whether and what changes might be needed in its methods of work,priorities, etc., although with the basic assumption that the Group and the TAC would continue.
TAC was expected to make a major input to the work of this review committee, and not the least
important part of that input would be its further views on priorities.

276. A first stage in this process had been their discussion on this subject at the lth
meeting in October 1975, and following his summary of this to the CGIAR the Executive Secretary
had attempted to relate the conclusions to those in the earlier priority paper, reflecting
the two kinds of decision made in October - reconfirmation of basic priorities, and any new
thoughts and recommendations.

277. He congratulated the Secretariat on doing a very able job in this respect and asked
Mr. Oram to summarize the main thrust of the revised paper.

278. Mr. Oram explained that in preparing the draft he had attempted both to update the
previous paper by incorporating the results of the discussion of the llth TAC meeting and
eliminating references to gaps which had since been covered by actions of the CGIAR, and also
to elaborate somewhat on the rationale underlying the TAC recommendations for the benefit of
new members as well as for the CGIAR Review Committee. Some supporting statistical tables
had also been added. Referring to the priorities he noted that the TAC continued to give
first place to research on basic staple foods, in particular the cereals. Among other staples,
emphasis was placed on the soya bean, the only major food legume not included in the programme
of any international centre on a major scale, and which had been designated as an important
gap at their last meeting; and on the edible plantain and possibly the sago palm among the
starchy foods. As land availability became tighter it might be necessary to turn increasingly
to crops such as this with a potential to produce a very high yield of energy per unit area.

279. The paper also reaffirmed the importance the TAC attached to ruminant livestock,
including the water buffalo, and drew attention to the potential of the goat, which was largely
neglected in national research programmes, and on which TAC wished to know the views of ILCA.
In connection with the improvement of ruminant livestock, the vital role of feed supplies,
and hence the closely related need for research on pasture and fodder crop improvement, had
also been emphasized, since the TAC had not been very explicit on this and he felt that
readers might gain the impression that it was something that they had failed to recognize.

280. Aquaculture had also been given a priority mention, since although the TAC had
only made a modest recommendation to support research in this field, mainly as a vehicle for
training more people, the potential appeared very large and the Chairman felt it was now time
to look at it further. In the paper attention had been drawn to the possibilities of
combining aquaculture with systems of small livestock production, involving particularly
pigs and ducks.
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281. Some interesting research was going on in this connection in Asia and it seemed to
offer a means of intensifying animal production outside the normal intensive pig or poultry
enterprises which the TAC had always viewed as something which did not involve major research
problems.

282. Coming to the question of what had been described variously as "non-food crops",
"other agricultural commodities" etc., the TAC had at its last meeting made the important
decision to depart from its former procedure and include cotton among its high priorities.
The reasons for this had been made clear in the paper, but the fact that the Cotton Research
Corporation, which had until recently been an important element of strength in research on
cotton, was now being closed down, opened a gap in cotton research which did not exist earlier
in the TAC's history and was a major reason for more priority being recommended to this crop.
The TAC had therefore informed the Consultative Group that it would consider specific research
proposals for cotton if the Group so requested.

283. As a result of the last meeting intensification had also been raised as a first
priority. This had always been an important concern of the TAC, but it had not specifically
signalled it as first priority before. Attention had been drawn in the paper to some of the
problems of work related to intensification, to the weaknesses of national programmes in
respect of farming systems research, and to the difficulties of generalizing the results of
such work. These problems had been noted because they had led the TAC to express some
concern at its last meeting at the difficulties being encountered by some of the international
centres in their farming systems research.

284. Under the category of second order priorities, Mr. Oram had included fruits and
vegetables and the oilseeds. Until recently TAC had not given consideration to the latter
except in the case of the leguminous species of groundnuts and soya beans, but following the
Committee's perusal of the Tropical Products Institute Study, a feeling had emerged that
both the annual and the perennial oilseeds, and in the latter case particularly coconuts,
merited consideration for higher priority in research. In the case of the annual oilseeds,
the paper reflected the TAC's opinion that these might best be approached (as they were being
already to some extent) through the farming systems programmes of appropriate international
centres. In the case of coconuts, however, the TAC saw the need for a special study of the
research needs and the approaches which might be taken to filling gaps in these needs for
this important crop as a means of helping it to decide whether additional action was needed
in this respect.

285. In the case of vegetables and tropical fruits, the question of priority had not
yet been adequately resolved, partly because of the statistical problems of defining their
importance and partly because of the problems of choice of priorities for research among the
very wide range of species. He hoped that progress in resolving this problem, at least for
vegetables, would be made at the present meeting.

286. An area partly related to the problems with which the TAC had been wrestling in
trying to define the importance of fruits and vegetables to the diet was applied nutrition.
This had barely been mentioned in the paper because it was something the TAC had never dealt
with explicitly; assuming it was implicit in the work of the international centres. However,
this was perhaps a gap which needed to be looked at further. He drew this to the attention
of the Committee since there was an important move to set up an inter-agency group to work
on applied nutrition research in which FAO was active and with which the TAC might wish to
develop some relationship.

287. Applied nutrition was also anelement of socio-economic researchto which the TAC
had always accorded great importance without actually giving it a first priority rating.
Progress had been made in strengthening the international centres to undertake such work on
an inter-disciplinary basis with their technical staffs, but the TAC had noted a gap to which
attention had been drawn in the paper between this research at the micro-level on constraints
and problems of the adoption of new technology and research related to policy-making at the
national level.
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288. Factor-oriented research had also been given rather more specific attention than
in the earlier TAC priority paper since the Committee had gradully diverged from its initial
viewpoint that this was something which ought to be done in relation to specific commodities
and had recognized that there were some cases where factor-oriented research might have to be
done by a specific institute. The new International Fertilizer Development Centre was a
case in point. The paper had drawn attention to some other possible areas such as water use
and management which still seemed to represent gaps to which the TAC had not been able to
find a suitable approach. On the institutional side, the question of the relations between
applied and basic sciences, and by implication between institutes of an advanced nature,
international centres and centres in developing countries had been dealt with in more detail
in order to reflect their lengthy discussion of this subject in Mexico. The strengthening
of national institutions had also been dealt with at greater length in an attempt to reflect
the TAC recommendations on this important subject at its October meeting and to indicate how
it saw FAC and other organizations playing a more important role in this field to enable the
international centres to concentrate on their primary research and training functions.

289. In conclusion he informed the Committee that the financial tables attached under
Annex 1 "Global Estimates of Financial Support for International Research Activities" had
been completely revised and up-dated with a base year of 1976 and projections of 1980
extrapolated to 1985.

290. Thanking the Secretary for his report, the Chairman stated that in his view it might
be difficult to combine a priorities statement with judgements about the financial future, and
while he felt that both were important, he proposed that the financial comments be separated
completely from the priorities statement.

291. While the debate raised a number of clearcut issues on individual commodities and
areas of priority, several speakers also raised more general questions and it may be useful
to cover these first.

292. One important question related to how the TAC approaches the determination of its
priorities, and what criteria and time-scale it adopted for this purpose. It was pointed out,
for example, that the TAC had supported the establishment of a complete institute for potatoes,
only 10 percent of which are grown in the developing countries, and that even the tropical
starchy root crops, to which it had also given high priority, only provide about 10 percent
of the total calorie intake, except in Brazil and the wetter areas of Africa. It was suggested
that some means should be found for the TAC to give more detailed information on the factors
which were taken into account in the allocation of its priorities.

293. The Chairman reminded members that the Committee had been formed at very short notice
in 1971, and had been asked by the CGIAR to recommend as quickly as possible the matters it
considered should be dealt with first. The fact that proposals were already being made by
donors for support to certain ventures, e.g. the potato research centre, added to the
urgency. The TAC had worked under immense pressure to indicate the major areas of research
which it felt ought to be tackled as immediately as funds and skills could be brought to
bear on them. This involved both assumptions as to their actual and potential importance
to food production in the developing countries; potatoes - as one member pointed out -
being selected because there appeared to be an important scientific opportunity for realising
a potential, rather than on grounds of their present contribution to food supply; and
assumptions as to the magnitude and nature of the human'-and financial resources likely to be
available to support the research proposed within a predictable time horizon. Some of the
reasons had been elaborated in its priorities paper, but the TAC had always been flexible in
its criteria - recognizing that there was a need for a balanced view of regional needs. Poverty
and malnutrition existed everywhere, and all resources could not be directed to one area even
if the population served was very largeto the complete neglect of other research of vital
importance to people elsewhere.
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294. In his view there was no way of avoiding a process of selection; it was unrealistic
to conceive of a funding level so vast that research on very subject that anyone thought
important could be started ciultaously, and the TAC had always recognized that it must
work to realistic assumptios aout te levels and limits of funding likely to be available
within a given time horizon. Giving preference to certain sub jects against a background of
time did not mean that other had no imortance; for example, the TAC had always recognized
the contribution egetables to th quality of the diet, but since t.heir first preference
had been to increase the sheer supply of calories it was decided that vegetables should not
receive prior attention. Now that substantia] proess had been made by the CGIAR towards
this first objective the priority for vegetables was being re-assessed within an extended
time-horizon on the su ption Ix funds would continue to expand in real terms, even if
not as rapidly as in "he past. P of course, implied that donors accepted that there
were important areas of researh of substantial potential benefit to developing countries
which had not yet been tackled.

295. Given this assu ion, he felt that the TAC should not hesitate to 'recommend new
activities provided these did not immediately place an unreasonable restriction on a first
priority activity. This did not preclude TAC from recommending changes and shifts of emphasis
within the programmes of existing institutes to make sure that priority results were achieved.
However, if in the longer run ere was to be some overall financial restriction on CGIAR
funding imposed by economic forces it must be recognized that this would probably have to be
applied across the whole system and not just to the latest additions to it. This must also
be borne in mind by the Committee recommending support to new ventures.

296. In repy to a question he stressed that the TAC's view of priorities was
in no way restrited o estalishment of international centres; its priorities related
to fields of research and i was open to consideration of ar approaches in order to determine
the best way of getting the necessary research undertaken.

297. These t been said, he recognized that it was the prerogative of the
CGIAR to challen TA' rec in for priorities if it so desired and to ask for
reasons for its preferences He would explore means of setting out the TAC's procedures and
criteria more systematically for the information of the CGIAR and other interested parties,
perhaps in the for of a booklet , as suggested by some members.

298. Another speaker ueried how the TAC obtained the feed-in of information on research
needs and priorities in the developing countries essential to its decision.

299. The Chairman explained that the TAC drew on numerous sources of information for its
purposes. These included the experience of its members; the Co-Sponsors of the CGIAR - in
particular FAO, which had been conducting a series of regional and ecological zone meetings
on research needs and priorities; the various other members of the CGIAR, which included
two representatives from each of the developing regions; the IAR~s, individual developing
countries, and many reports and publications, e.g. the TPI study. The TAC missions, sub-
committees, and working groups were a further valuable means of gathering and analyzing
material related to priorities. Nevertheless he agreed that feedbaok might be improved.

300. In respect of specific questions of priority raised in the background document
there was no disagreement among members that first priority should be given to food production,
and to the cereals within the main groups of food commodities,

301. It was suggested, however, that more attention should be given not just to increasing
production of cereals, but to ensuring that a higher proportion of harvested production was
secured for consumption. This should involve not only research on various aspects of post-
harvest technology, but also the screening of germplasm and the evaluation of breeding
materials sent out by IARCs for storage qualities.
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302. The high priority accorded to grain legumes and leguminous oilseeds was also confirmed,
although it was decided to defer any recommendation to the CGIAR on soya beans in the light of
the detailed discussion reported under Item 10 of this report. This discussion revealed awidely diverse range of basic and applied research needs in the developing countries, both in
production and utilization, and the TAC wished to examine these needs and how best to tackle
them more fully before reaching any decision.

303. Starchy roots and tubers, a further priority group, were felt to be adequately
covered by internationally supported research programmes, with the exception of the edible
plantains and bananas. These species within the genus Musa are very widely grown in almost
every tropical environment, and in addition to being a commercial and export crop are astaple food in some areas - particularly for poorer people in densely populated parts of the
humid tropics. It was suggested that they be treated as a priority to be considered along
with other crops eaten largely as vegetables in the local diet.l/

304. In the livestock sector the TAC reiterated that priority should continue to be givento the ruminants.

305. Several voices were raised in support of the goat, confirming the attention drawn
at the TAC's eleventh meeting to the neglect of this hardy animal by research workers. It
was pointed out that goats were not only important in Africa and the Near East as had beenindicated then, but were also of considerable significance in parts of Asia and Latin America,both for milk and meat. Work done in India had shown that crosses between local animals andvarious imported breeds (e.g. Alpine and Saana) could considerably increase meat and milkproduction, especially if nutritional management was improved. The potential therefore exists
for a real pay-off to research, which would be particularly beneficial to the nutrition andincome of poorer people, and for this reason (not just because the goat is neglected) the
suggestion was made "hat the TAC should establish a working group to study the matter further.This might be funded by the CGIAR or bilaterally.

306. Referring to the importance of better nutrition in the improvement of ruminant
livestock, some members urged that this should be made more explicit by the secretariat inthe redrafted version of the priorities paper to be prepared for the May TAC meeting. Thisshould stress that feed improvement, and in particular that of pastures and forage crops, wasa research area of first priority within the overall problem.

307. While there was general support for according high priority to research aimed at
the intensification of agricultural production it was recognized that this involved difficult
and complex problems both in respect of research methodology and the application of the resultswhich might impede the progress of any work undertaken by the IARCs in this field,

308. Several members felt t-hat, in connect ion with the improvement of resource management,
the Centres should be devoting more attention to studies of relationships between climate,soils and soil moisture status, and crop growth. Such studies, especially if linked to thosein national programmes, would lead to a better understanding of the potential for
intensification and the suitability of different ecozones to various types of agriculturaluse, thus helping to provide insights into their research needs and the transferability ofresults between areas with essentially similar problems and growing conditions. There wasa consensus that consideration ought to be given to reinforcing the staffs in agro-
meteorology and related lines of study at Centres such as ICRISAT, IRRI, IITA and CIAT whoseprogrammes involved important elements of agricultural management.

1 It was also suggested that TAC should sponsor a small consultation on the scientific
improvement of the banana; perhaps jointly with the New Guinea Biological Foundation,
which the Chairman reported had recently been in touch with him on germplasm preservation
for bananas and plant ains.
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309. Other fields of research having an important bearing on intensification to which
attention was drawn, were mechanization and weed control. These again are inter-related. In
respect of mechanization it became clear in discussion that there are substantial differences
in the needs and approaches to research required in Asia, and those in Africa and Latin America.
Nevertheless there was agreement that there have been too many small-scale and fragmented
attempts at research on various aspects of mechanization, and that there is a real need for
more work tb develop appropriate mechanical equipment for developing countries. It was
pointed out that mechanization is essential in many countries, particularly in areas with
marked wet and dry seasons, to timely land preparation; certain tasks can only be done
adequately with mechanized equipment, even in areas where labour is plentiful; certain weeds
are not easily killed by herbicides and are difficult to control manually; and where water
and temperature are not limiting, lack of power to supplement hand labour at critical points
in the cropping cycle may be the main constraint to really intensive management on small
farms. Mechanization does not, therefore, necessarily conflict with the need to create more
employment.

310. Members recognized, however, that research on mechanization is often difficult and
costly and that large-scale investment with a backing of mechanical engineering and industrial
capacity is often essential. It was suggested that a regional or agro-climatic zone approach
to problem definition was desirable, and that this was a field of research in which cooperation
between developed coutries, international centres, and national applied research and testing
programmes could be particularly fruitful. Mechanization was felt to merit further careful
study by the TAC in cooperation with appropriate International Centres, with a view to
determining the key research problems and best approaches to their solution.

311. Considerable emphasis was placed in the discussion on the need to reinforce research
on post-harvest technology for food crops. This was seen as of the utmost importance to
increasing food availability, and the need to develop a total view of how to strengthen research
and to put existing and new knowledge to use was stressed. It was pointed out that emphasis
tended to be placed on attempting to quantify the magnitude of losses, whereas little attention
seems to have been paid to estimating the size of the benefits which might accrue to research
and where research might most effectively be directed in order to maximize the savings. It
was not so much the size of the problem but the potential for doing something effective which
needed study, particularly where the results would have to be applied to a multitude of small
farms.

312. A number of important areas requiring more research was emphasized; in particular
the improvement of drying facilities at the farm or village level, which had been accentuated
by the development of short maturing photo-insensitive varieties suited to multiple-cropping;
and on the control of fungus diseases and pests of stored products.

313. While agreeing with the urgency to do more research in respect of post-harvest
technology the Chairman drew attention to the earlier recommendation of the TAC that the
activities of the International Centres inthis potentially very broad field should be limited
to developing technology suited to application at the farm or village level. This might include
working with farmers' cooperatives, the need for which had been stressed by some members,
but the Centres should not be responsible for establishing such cooperatives. For them to
attempt to do more than this would be to open a Pandora's Box. He had also noted from a remark
of the Executive Secretary that FAO's directory of institutions working on various aspects of
post-harvest technology in developed and developing countries showed that some 900 were in
existence, which suggested a substantial reservoir of strength which might be tapped. For
these reasons he did not consider it unlikely that the TAC would be submitting proposals
to the CGIAR for support to such research, and he particularly welcomed the concerted action
of an informal group of the donors in examining what more might need to be done. The TAC
would appreciate being kept informed of their activities and the opportunity to offer comments
or suggestions.
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such as this which could be amenable to an international or regional approach, rather thantrying to research the crop in its entirety at one centre. There was general support fordevoting more attention to this aspect of cotton research, and some members felt that it mighthelp to develop improved pest control methods for use on food crops, particularly those grownin rotations with cotton.

322. Reference was made to a recent discussion at the World Bank on the report preparedon cotton research needs by a team under Dr. Harrar on behalf of UNDP, the Bank and RockefellerPounlation. This had also stressed the pest control problems with particular reference to theneed for an integrated approach, since most research so far had been on chemical methods andthrough the aegis of pesticide manufacturers. The question had been raised as to whether aninstitutionally centralized international approach to breeding was feasible, and in general ithad been felt that this was not the best approach. There had been a feeling that, as opposedto the earlier comments by TAC members, support for cotton research from metropolitan powerswould be significantly weakened by the closure of the CRC in U.K. and by reduced dependence oncotton in textiles in most industrialized countries. While this would affect cotton production,there was also a need for reinforcement of end-use research, for which some new techniqueswere in sight which could make cotton more competitive with synthetics. There were alsointeresting possibilities for new food-uses.

323. Other members supported the view that cotton research should be given priorityconsideration, and that the TAC should therefore address itself to the main problems andapproaches required. While the question as to whether current research was adequate,inadequate, or would be seriously weakened by reduced donor support in the near future wasnot fully resolved, it was felt that the crop merited such attention because of its multipleuses, its key role in cropping systems - particularly in providing a cash income to smallfarmers, its high employment component both on and off the farm, and its critical importanceto foreign exchange earnings in many developing countries.

324. Summing up, the Chairman felt that the discussion largely confirmed the Committee'sconclusion in Mexico that it should revise its earlier statement to the CGIAR that TAG shouldlimit its activity to direct food questions, and that in this light cotton should be givenfirst consideration. However, in view of some doubts raised at this meeting concerning themagnitude of ongoing work on this crop, he proposed that they examine the state and strengthsof ongoing and planned research and advise the CGIAR on their conclusions. If this wasacceptable to members, he would ask the Secretariat to proceed with the collection and analysisof the necessary data.

325. On vegetables it was agreed that while the Committee was moving to a position whereit might want to recommend support for research, no precise category of priority should beallocated until it had completed its technical enquiries and been able to devote more time tostudying the best form of organizational approach to getting any necessary research done.The Chairman was authorized to report this position to the Consultative Group wit'i therider that the Committee was giving serious consideration to raising the importance ofvegetables in its priorities.

326. Among the oilseeds discussion centred primarily on the coconut, the importance ofwhich was stressed by several speakers. The Executive Secretary reminded members that thiscrop had been singled out in the TPI Study as meriting strong international support, becauseof its economic and nutritional significance in the tropics, the fact that it had a number ofdifficult and so far unresolved research problems, and because current research effort wasweak and fragmented. It had hoped to be able to arrange an expert consultation on coconutresearch from his FAO Regular Programme resources, which would inter alia provide informationto assist the TAC on reaching a recommendation to the Consultative Group, Unfortunately it nowseemed unlikely that funds would be available for this meeting.
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327. Members therefore proposed that the TAO finance an international coconut research
workshop to determine the state of coconut research in the various regions of the world and
to advise the Committee on how best to organize a cooperative research programme or netwcrk.

328. Referring to the cruci al import ance of the coconut in the Pacific, the Chairman
hat such a meeting was desirable. He is hed, howe-ver, to be in a better position torev)ez the TAC resources before reaching a decision, and felt that by their May meeting theavailability of funds should be clearer. It was therefore agreed to discuss the proposal

again then, recognizing that this was a matter in which the Commttee had expressed a clearinterest.

329. Another area of research which arous much debate was forestry, which several
speakers felt merited at least greater attention by TAC than hitherto1 even if only as asecond order priority. It was pointed out that tropical silviculture has been neglected
that "agro-forestry" (the integration of tree crops, including coconuts, or industrial treeplantations with agricultural crops) is a commerciall'>y attractive alternative to shifting
cultivation, particularly in the humid tropicos, on which research could prove very productive
and that rapid removal of natural forest cover is threatening agricultural productivity andinvestmerts in many developing countries. Existing forest technology, even for the tropicalrain forests, and particularly in respect of timber utilization has been develoed largely inthe lignt of the standards of industrialized countries, and thus is not well ad fted to theneeds or ecolog;y of non-temperate areas. Attempts to introduce exotic species and technologyhad often failed, but not enough was known about the correct management and use of nativespecies for lack of research. This is a gap to which attention was drawn by the FAO generalConference, which had endorsed a specific resolution for more internationally supported wiorkin this field.

330. Others disagreed in varying degree with the view that research on forestry in thetropics had, been, and remains, very weak. It was argued that the International Union ofForestry Research Organizations (IUFRO) already provides a hihly organized world networkand a great deal of silvicultural work has ben done in tropical rain forests, though itsoutput has been somewhat discouraging in the sense that the total productivity of hard,
useable, and particularly exportable timber has always been much less than was expecte. Inthe case of forest genetic resources a very well thought out proposal had been put forward
to IBPCR, which indicated that substantial progress could be made at relatively low cost,using the existing machinery of IUFRO. In several respects therefore it was argued that thetotal forest community is better organized for research than the agricultural community
and that there is a fairly clear idea of what needs to be done in the whole forest sector.
331. The problem of the misuse and rapid isappearance of the forest resource and
consequent degradation of the environment was felt by these members to be the result of thedifficulty faced by gov'ernments in developing countries in keeping subsistence farmers fromconstantly eroding the boundaries of forest reserves. It was suggested that this is verylargely a matter of local organization and political control and not a problem which can besolved by more science.

332. However, in addition to the problems of managing tropical rain forests attentionwas drawn by members from developing countries to several other aspects of tree productionin which it was felt that more research would be useful. These included what was describedas "social forestry", based on the introduction of a silvi-pastoral. system combining treesor leguminous shrubs with improved pastures and grazing practices to provide additionalincome and fuelwood to graziers and help to improve soil fertility. This is especiallyappropriate for the drier areas where erosion control is vital and trees and shrubs andgrasses are essential to prevent the envroachment of sand dunes on cultivated land,
Increasing population pressures make the maintenance of pure forest reserves increasingl difficult and it is considered urgent to find productive alternative forms of land use toprevent shifting cultivation. A valuable species in these areas is Acacia senegal, fromwhich gum arabic is produced. It was pointed out that several countries are anxious to expandtheir cultivation, but that yields varied enormously, and a selection and breeding programme
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could be very valuable. Research on irrigated forestry involving the cultivation of quick-growing species for pulp and paper could help many developing countries save foreign exchange.

333. The Chairman pointed out that the Committee had earlier taken a quite explicitdecision that forestry would NOT be accorded priority. Its relevance to land use, soilerosion and conservation, and thus indirectly to food production had not been overlooked, butin the light of the dominant importance it had given to food production reseamch the TAC wasnot prepared to consider forestry proposals.

334. Where forestry was or could become an important component in a farming system, hedid not see that any objections would be made to an institute including this in its studies,but the proposals that came to him were for straight-out research related to the development offorestry and its management for timber production, and it was in this area that the TAC'sjudgement as to its mandate had so far been negative.

335. In reply to a member's question, he agreed that in its overall approach to anyquestion before it, the TAC was not looking only at what might be funded by the ConsultativeGroup. It could reject a proposal, recommend it to the CGIAR, or commend it to the attentionof bilateral or other potential donors or foundations. There were practical examples of this,for example CATIE, which TAC had recommended should be supported from regional funding bybilateral donors. This in fact had a major forestry component. But he did not believe thatin following this approach TAC should necessarily try to cover every aspect of the ruraleconomy. If, in the specific case of forestry, there was a strong wish of members to examineresearch needs in greater depth and the Consultative Group concurred, this would have to begoverned by their understanding that any support recommended should not be at the expense ofresearch on priority matters related to food production. Furthermore, additional expertisewould have to be co-opted to enable TAC to look at the problems of forestry. He would likea firm decision from members as to how to proceed in this area.

336. Because of the uncertainties expressed as to the adequacy of current research onforest management and utilization to the needs of the developing countries, and the differentapproaches indicated by members to the use of trees in pure stands and in mixed agriculturalsystems in different ecological regions, it was suggested by members that a paper be preparedfor consideration by the Committee which would spell out the problems requiring research relatedto forest cultures in these main zones.

337. In view of the fact that IDRC is at present undertaking a study of forestry researchneeds in the various regions of the world, it was agreed that, apart from drawing the salientfeatures of their discussion to the attention of the CGIAR, TAC would take no further actionin respect of forestry until the IDRC study is completed. IDRC would then be invited to maketeir report available to TAC as the basis for an informed discussion before any firm advicewas given to the CGIAR as to its possible role in support of forestry research.

338. A number of fields of research which the TAC has always rcomized as imortant werenevertheless not assiged a specific priority in the draft priorities paper, mainly because
ney are so oroaa an. cut across commodities, disciplines, and even ecological rpiiowv Amn-mgTnese are scio-economic ani factor-oriented rAarnp
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339. In the case of socio-eoonomio research, the TAC was unanimous in reaffirming theimportance it attaches to this as a means of throwing new light on problems of increasingproduction, and indicating to scientists and technologists where their efforts need to befocussed to achieve maximum impact on and acceptance by the farmers. It was suggested,however, that the TAC had perhaps been too food production-oriented in its criteria forsupport to research in the past; and since there are now few true subsistence farmers leftin the word It is important for TAC to pay more attention to the- potential of research toincrea-o smal fen no. Solco-economic research would provide valuable insights in theuse of this on la.

340- A antion was drawn to the value of the research networ: being developed amongsocial, scientiats in Asia, with the help of IRRI, ADO, IDRCf and other orgad zations. It wasfelt that this is proving extremely useful as P. means of enabling economiot and ao c-o >gststo exchangei develop closer working relatiorships and compare tho . esa thecontries -- i region are already feeling the benefits. I waa suggested that an attemptshould be made to encourage similar linkages n socio-economio research in Aftica and LatinAmerica, with the ultimate aim of institutionalizing a system of comm iaton mong socialscient sts working in developing countries. This is important because mw h of the research isquite country or location specifio and is often better if done by nationals of the countries,as well as more effective in its impact on national policy-makrs. A centralized effort istherefore unlikely to be a practical approach, but some outside assistance, whether providedthrough the CGIAR or other means, could be valuable in faoilitating communica on, developingcommon research designs, and helping work in one country to build on work in another.

341. The Chairman supported this view, although he felt that perhaps rather more progresshad been made in Latin America than the last speaker realized. Speaking as agovernor of IDRCand of TFPRI, he assured members that promoting the kind of approach just indicated is verymuch a matter of priority in their programmes. In relation to socio-economic research, memberswelcomed the reference to nutrition in the priorities paper. It. was suggested that this behighlighted as a subject deserving more attention but one in which research was complementaryto the efforts of the OGIAR system ,and on which it needad to be kept informed by FAO and others.
342. n respe ct of fact r-orented resea.h, memb:rs stressed the need for a better Ader-Aadia of the m-magement of tropial soils. This is vital to the improvement of agriculture inmany `ev'lopin c -trLes, and part i l arl where there are large areas of land which are under-ut i zd due to speal problems of soil ertlity. 1her are also areas where natural phosphatesor other potential sources of plant nutrients could be utilized to save fertilizers if theirmanagement iT better understood. It was felt that these problems deserved greater emphasis in thepriorities perz.

343 Attertvo wasalso awn h ACee343, ~ ~ ~ ~ ~ , tteneo waClodrwj hairman to the previus discussions by T of the needto improve wate management techni e e t that -he uvey carried out by IDRC on the-Commitee s beha :f concentrate m o, the engineering aspects, and asked members whetherthey were content that this important subject was receiving enough attention.

344, One member described the subject as well researched in principle but location-specificin practice and needing skilled adaptation of techniques. He considered that the centres were notyet making enough effort in soil and ater management as a component of cropping systems.Multiple cropping and seqx ntial planing of upland rainfed crops requires quantitative soilmoisture st".. and there is no soil conservation planning infrastructure for a specialized centralinstitute, but centre she uld be as strongly staffed In this field as in other critical aspects ofcrp oduction.

345a Memberr sthtine he m asi- lc n ew tutional appoaches tostredtnresel -Th in th nee~ eeon o~tepri cull arjl where ths
2ould involve ..rdhn and dragngon linkages between national institutions and betweetheseand International centres.



34n In thie o.t , mea r a ges t. at n eary eort should be made to comparean u he i t -:a mod tha , els wre R-bpdopn, for the benefit of
alI Hi beleve that ooprmti temen natLoa and :nterational centres could be greatlyfailitted i f nation hd a m rt n titutnal ,et-s. One 0 jective of this shouldbe to enab e naton and t ow nie rera- of their jointrenamh lffotrts men o imply that inter-
n l entr s d bon tt was eontial for them to beab twstihe tm h ftess of thei technology for use
by ers.

34 Referr to th t recalled th previous TAO debates on the
mubec of ran ohrd the respective roe of the interna,onl » s and itrisnrint determ e the limits of

efeA ha C the hih desirabity of their havingstrong research lnks with national sts an g in a ni A to collow the results of
the adaptio an implementation o their ne t ooes through national programmes.

348 - t other hr TA" had a; wihe the centres to have to take on the task of
developing the at, a re e" y r and d reiomended that they should certainly notbecome involved i dyelopn the ext nsi s::tean

349 aI advnce, of enree di not dispse of t prblem, and in his view this was
an issue which a to heKaple with the ree of the CGIAR system. 1h% TAC's termsof referenc containd s cler vtatin to ched o- the progress of national research
systems, and he fet that tey had dn more than anyone else in trying to assess what thepoitin real a

350. From this, he doubted if any single institutional model would serve all purposes
for national research or providing linkages to international centres, but he would welcome
any other comments on this.

351. His real concern, however, was how to proceed further with strengthening national
researon, on unioh he did not feel the TAC could do much more. In his judgement, the whole
subaeot wo~ud collapse for lack of prper attention if the present CG system did not develop amore careful policy on support for national research; and if FAO - which was the major inter-
national agency with a mandate in this field was not encouraged todevote more resources tohelping national systems. If the CG took negive attitud.e this would certainly endanger
the validity and value of the internatior researc. On the other hand, if it were to agree
to take on the fironin of national research, it would probably inolve difficult andcomplex management prot m,.

35?Gomnting on h repssb ity of the Consultative Group on Tbod
ProaUotion anc ves• ent ( p n i researoh piganmes in para-graph 121 of tAhe a or ped t haut TA's xrience withthe ,i eont ae i h rxp hee research result, had notbeen taken up because of other rerints. en with -, vel-ed research systems, as
in Europe, this was often the case !is hope (and he felt that of TAC, at its previous
meeting) wa that CG'n'I would address itself to alleviating such constraints, of which the
supply of fertilizerow as probably top-riority, but transport, marketing and many others could
be identified. He di.d not. however, agree with the suggestion that this newly created body
should start eeroing in on research in which the CGIAR and TAC had been deeply involved for
scveral years. Apart f_ m the time involved, the risks of duplication and confusion would be
considerable, and he felt that national research programmes would be far better,.and more
directly helped by bilateral aid or by FAO, M ECO and other international agencies-and foun-dations already playing an important part in this respect.
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353. In order to avoid competition. between bilateral donors in aid to national research
systems, and to ensure that the overall resources are more efficiently utilized for thispurpose, it was suggested that advantage might be taken of the existing Centres Week mechani-
sm when all donors are present at the CGIAR for getting them together on this subject also.This meeting could be organized by FAO, and one of its objectives could be to draw to theattention of the TAC and CGIAR projects which it was considered profitable to support, in-cluding regional networks as well as national proposals, but which no. single donor was ableto take up. This could do much to reduce the magnitudes of the volume of work which theCGIAR system would have to cope with if it undertook to support appropriate national orregional projects, whereas if another Consultative Group were also to take a hand it wouldonly create more paper. There was plenty for the GGFPI to do on removing constraints tothe successful application on research. Therefore, if any reference were to be made inthe priorities paper to the CGFPI this division of labour should be made clear.

354. While the Chairman felt that questions related to the CGFPI fell outside the TAC'smandate and he was not sure that TAC had full authority to debate the subject, he agreedthat the two groups ought to be complementary and shared members concern that they might
overlap if the GIAR and CGFPI both became involved with questions of support to national
research. He would discuss this concern with the Chairman of the CGIAR. He felt that thequestion of how the CGFPI might complement the CGIAR could be handled simply by referringin the part of the redrafted paper concerned with socio-economic question to the need forinvestment in a number of institutions and services if research is to be translated intoaction, and that the TAC understood that the CGFPI would be devoting serious attention tothose matters, as was the World Bank and regional banks. He did not feel that TAC couldgo much further on this issue, although it was a proper question to which serious thoughtshould be given.

355. The Chairman recalled that in its first priorities statement the TAC had req-uested
FAQ, UNDP an the World Bank to take note of the key role of national systems in this whole
effort, and he felt that this should be re-emphasized in the final draft of the revisedstatement. TAC shouldkeep this crucial subject on its agenda try to clarify its thinkintg
on what ought to be done as a means of helping the CGIAR review panel, and in no way aopearto relegate it to a lower level of importance in its priorities statement.

356. One member expressed the view that even if a commodity or an area of research didprove to be neglected this did not necessarily mean that TAC should support it. In mostof the research systems with which he had been involved there was a tendency to try andcover every base, whereas he felt that the perspective which had made sense in the TAC/CGIAR system was that resources should be amassed at those critical points where there wasreason to believe that accelerated research would pay off in terms of production in a f4 veto ten year period. When making this assessment the possibility that other problems could bedealt with by inputs from outside the system must be looked into. This seemed to him theonly way in which the number of institutes and factors dealt with by the system could bemaintained at manageable level.

357. Following support from other members the Chairman agreed that it Was essential thatTAC should have the courage to draw a limit. He was well aware of the tendency of anyconcerned body of people to identify everything that was critical to some facet of society andhe felt that forestry was one case in point. The TAC's position had always been that itwould name the priorities as it saw them. If the Consultative Group wanted to amend thepriorities or turn itself into a wider instrument that was in their hands and they wereobviously free to ask the TAC to investigate felt needs for research even in commodities towhich the TAC had not given priority. So far, however, the CG had conscientiously adoptedTAC's stance and agreed with its priorities; for this reason when the revised statement cameback for discussion at the Kay meeting he was really going to insist on being clear as towhat TAC's order of priorities should be.

358. In this respect he wanted to know whether members wished for more to be said onnutrition in the re-drafted Priorities Paper. He recalled that the TAC had had onediscussion on this matter, somewhat inconclusively, and suggested that perhaps it might befurther explored at their October meeting.
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359. In response to his question several members felt that the importance of appliednutrition research should be explicity recognized in the paper since even in the developedcountries it was an undeveloped discipline. Given that the TAG was concerned with theoverall improvement of food production questions of nutrition and health in relation tofood supply were highly relevant to the development of research strategy for production.It was pointed out that if the TAG were to make an effort in this direction it would bewise to contact the international centres to see what resources there were and the relation-ships they were developing Yt nutrition cenres. Some of them had linkages with workgoing on at universities which helped. to gudi the thinking of their commoity research.

360. The re utive Secretary informed the Committee that two meetings had been held latein 1975 at FAO on applied nutrition research; one being an inter-agency meeting and theother a meeting of agency representatives and a number of outside donors and institutionsHe could circulate the proceedings of these meetings to the TAC and felt that they would beuseful since they contained an evaluation of the fields where applied nutrition researchneeded to be strengthened and suggestions for priorities, The Chairman welcomed this as aninput to a further discussion by TAO on this subject in October.

360. In concluding the discussion the Chairman thanked the Secretariat for the
draft paper but asked that in revising it a single integrated paper should be developednotjust a document referring to changes in the TAC's position. In other words this would bea complete and up-to-date replacement of the 1973 TAO Priorities Paper. Although hewelcomed the financial tables provided by the Secretariat in Annex I of the present draft hedid not wish these to be incorporated into the revised document but to be provided to theTAG as a separate input at the May meeting. It might be necessary to revise the financialprojections somewhat in the light of the modification coming out of their presentdiscussion.

361. In response to a member's question he agreed that it would be desirable to get amore systematic feedback from the centres directors and the CGIAP indicating theirreactions to the revison paper. The suggestion that this might be discussed with thedirectors at the May meting merited some consideration if the timetable allowed it. Oncethe CGIAR had made its own judgment about the priorities, particularly if it adopted themas it had the earlier TAO statement ,he felt that it should be given wider publicity so thatpeople could be encouraged to react to TAC's work and provide it with an input of freshideas.
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Evaluation of ACricultural Research Programmes (Agenda tem 7)

362. Dr. Ruttan explained that the apper he had prepared for TdC on this subjectarose from his examination of the conclusions on an in-house confererce at IRRI on researc
allocation and agricultural research. He thought that it would be worthwhile for thereview mission teams that TAC mounted to have a background document on tne more uental
aspects of evaluating an agricultural research programme.

363. "ow that the TRRI Review had been accomplished he was keen to l r d-t cDn e
in emphasis or in content in his paper was indicated and 'e asked Dr. winthan to pr Ie
some ex-post impressions in this respect.

364. C~overing the A.in points of his paper Dr. Ruttan laid stress on the f ac t tin his opinion any attempt to evaluate a research programme, and the same arppliel to -re rplanning, had to supply answers to two leading questions; firstly, what it wn jeln
accomplis eor in other oords, what the best scientiss in the field considered could possibly
be achieved, and seoondly, what among the possibilitite for research that was worth doing.
He felt that these two main questions and the sub-questions they led to, helped to define the
issues that had to be dealt with.

365. Turning to the matter of the objectives of reviewing a research institute he
thought that this should entail principally a dialogue with management and the staff that
would lead to a refinement of the research aims and to the efficiency of the system. However,
he believed that such a dialogue could only be effective if the institute itself and its
management had clarified its own objectives. HTis experiences of being either reviewed or in
a review team were that the greatest extent of misunderstanding arose in cases where theorganization under review had not adequately clarified its objectives.

366. In the case of the IRRI review he felt that in the GEU programme, for example,
the objectives had been clearl stated, whether one looked at it in terms of either doubling
the yield potential or of doubling the yield in the farmers' fields, so much so that after adecade or more it would be possible to say kow much of the objective had been achieved.
However, in other areas of its programme IRRI had been less precise in indicating what were
the objectives and this had led to some difficulty in the dialogue between the review team and
the institute. It was necessary to air any differences of opinion as soon as possible and
as much as the institute needed to clarify its objectives the review team should also be
explicit on the points of disagreement. This, of course, was not always easy when the review
team was working to a tight schedule as would often be necessary, but the desired aim was to
have the review and the dialcgune foouad, around a common understanding as soon as possible.

367. Dr. Ruttan pointed o h a most of the institues th at would e un ir
review by TAC there were three areas of evaluatioc; the rearc activit traini4
activity, and the outrea-h or communication activi ty. He comsented that ih eas o
resrch in wicn the output of the research was expected to bo oii direct inout in to

production suc as the GEU acti-vities and pest control activities, were the fa iest to
evaluate. Other activities such as the statistics unit, the ibrar and conmunications, or
the constraints project, could be reviewed in terms of their contributions to tie output
prod.ucing activities ani thus cou-ld be reasonabl well evaluated. But som f o the remaining
areas were difficult to assess particularl in relation to determining what 7nriortion of t':
resources should be directed to them. The training activity was parti-ular difficult to
evaluate. As he saw it this had three dimensions; one related to the met od of diffusingthe knowledge developed by the institute, a second was t hetraining activitya method of
developing the knowledge, and in this the importance of graduate students was often being
stressed, and the third was that related to the feedback of knowledge into the system. The
evaluation task woo much more difficult if it was necessary to determine to 't extent each
of these activities were complimentary to the research and to what extent they became
competitive. He thought that the third aspect of training, a method of the rer'ener-tion of
institutes ,was often given the least attention.
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368. With respect to the outreach activities he was not sure that a final terminoloogy,
had been agreed upon but as far as he understood it was usual to talk of two types of off-campus
activities. One involved simply the testing of materials and the checking of constraints
under a wider range of environments but from the resource allocation standpoint it was necess-
ary to know how many of these extensions of the research programme itself were needed. The
other outreach activity comprised the diffusion of the technology and knowledge generated from
the programme. The problem was to determine the best mix of these outreach activities and
whether they could be developed together in a particular situation- or needed to be kept
relatively separate.

369. In conclusion Dr. Ruttan raised the point that in his opinion the quantification
of the effectiveness of research was not as difficult a matter as many often thoughit since it
was not necessary to go to the extent of involving complex calculations of internal rates of
return, and so on. Information on the area of land affected and the change in the cost of the
increase in yields anticipated from the application of the research results was adequate.
If the scientific steps required to produce the knowledge and technology could be visualized
then it was possible to go the further step and indicate what was to be expected in terms of
straightforward quantities like increased output per hectare or reduction in cost ner unit and
from this obtain an idea of the relative magnitude of the outputs or cogens involved. 7,is
at least allowed for a rough judgementto be made on the anticipated impac± of the remarc
programme which when made known to an institute could assist in judging its own effectiveness
and provide the basis for a productive dialogie between the institute and te review team.

370. Dr. Swaminathan remarked on how useful he had found the paper for t' e TZTRI
review and complimented Dr. Ruttan on his effort. However, there >ad been s'ome difficultisc
in certain areas of the evaluation and particularly with regard to quantification. As he
pointed out, it was possible to quantify certain accomplishments in terms of a narticular
variety occupying a certain area at a particular point in time but beyond that it was no easy
matter to quantify an institute in measurable terms. In agricult ure it was difficult to
apportion the credit for a quantity of output to the diff'erent components becane often the
effect of one component was to a greater or lesser extent dependent on the effect o' ,o er.
For example, any evaluation of the expolitation of groundwater for agriculture in terms of
yield increases was confounded by the extent of fertilizer application.

371. In the review of IRRI the team had attempted to quantify wherever possible and
he gave as an example the extent to which IRRI research had led to the achievement, on
experimental farm fields, of up to 75% of what appeared to be the maximum possible potential
yield of rice. However, this was not reflected in farmers' fields although he reminded the
Committee of an earlier statement which indicated that even a 1% increase overall in rice
yield in Asia led to some $300 million increased income; thus even a small movement towards
the potential could have tremendous consequences.

372. It had been agreed, in an earlier meeting of the Committee, that production
increases stemmed from three major groups of factors which interacted very closely; a
reliable package of technologies; a complex of appropriate services and finally appropriate
public policies. The Mission had been satisfied that IRRI's package of technologies was
scale neutral and non-discriminatory and the institute had been warned to avoid in future any
reference to low - medium - or high level input technologies as creating an impression that
something could be got for nothingl Thus one of the criteria used by Dr. Ruttan had at least
been satisfied at IRRI.

373. The service and public policies inputs could only be stimulated by the advent
of a new technology, but as they were both in the hands of national administrations the
centres could only, through its 'constraints' and 'consequences' programmes point out to the
policy makers where gaps existed which delayed the full realisation of potential production
increases.

374• He suggested that in recasting the paper Dr. Ruttan might include,under the
three headings suggested, an examination of what the centre has been able to achieve in
developing an economically reliable technology, stimulating inputs and affecting public policy.
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375. In this connection he expressed the hope, warmly supported by the Chairman that
the economics programmes of the centres would not become attenuated in any way as a result of
the establishment of new specialised policy research bodies such as IFPRI.

376. The Chairman also suggested adding another sub-division to the three innut -ree--
outlined, that of choice of priority within centres. He took as an example the work of' IT1RT
on irrigated and rain-fed rice. TAC had felt that IRRI might be over-concentratin or t'
irrigation approach and had welcomed a divergence from this. Now the qxestion 1 g
framed was, taking the argument that a viable technology able to raise yields i i-rrig-te
areas had been established, would it not be advisable to concentrate ever u e ote
favoured environments? The team had however faced this question and it wa implicit in
Dr. Ruttan's paper. Nevertheless he felt that TAC reviews should, in future be requested to
be quite explicit with regard to priorities within a centre.

377• He wondered also whether Dr. Ruttan would give some thought to the .estion of
the criteria to be considered when recommending a research effort with specific reference to
those crops which, whilst not of considerable magnitude on the global scale, were very
important to sizeable groups of people.

378. Dr. Ruttan replied that, in his opinion, the total size of t'.e crop, in terms
of some combination of area, yield and value was an important criteria bust not e only one.
Others were the amount of effort which needed to be put into it and the size of + e imact.
d large impact on a small area could be more significant than a small inpact o 1 lrge aret.

379. Referring to the earlier comments on quantification he beliered hat the revie:
team should not be asked to engage in it in detail. The centres own staff should be varned
-hat is expected of them, as part of their own decision making, leaving the revien tear to
evaluate these decisions. He would also agree with the suggestion to include in tle pacer
some reference to the desirability of the review teams occupying themselves more with the
question of what a centre should be doing rather than how well they were dcing it. Only in
rare cases could the members of a team treat with a subject in more depth than tle institute's
own specialist staff, and such review might be better conducted at seminars and workshops

with outside participation.

380. This suggestion was contested by another member who felt it was essential that
this task be undertaken by members of the review team and that teams should be careful-
selected to ensure such essential scientific capacity. Failing this he thought that tear
members would not receive the necessary respect and confidence of the staff whom worIk "a
under review. The continuing biological changes, which meant constant alertness in the
assigningof priorities within centres, also called for persons of the highest calibre on
review missions.

381. Referring to the need for an attempt at quantification he felt neverThelss
that this could be no better than an informed guess in most cases, where a standpri error
of 50 or more could be envisagedl This could also lead to considerable difficul ies if
erroneous figures were obtained by policy makers concerned with rapid increases.

382. On the basis of experience at ITIT Dr. Swaminathan suggested that, )rior to
the advent of a missioA the centre director concerned should be requeste1 to specify whet
he felt to be acceptable as the minj.mum programme performance for the ensuing five years 's
a management tool. In some membez' opinion this might, although very desirable, prove
difficult however in view of the pctical problems concerned with funding, especially that
of special projects and outreach in general. Clearly flexibility was essential to the
management, provided it did not go too far, in the fact of not necessarily assured financing.

383. Considerable discussion then ensued on the advisability and feasibility of
forward planning and programming to the extent of five years. The value of ex-nost
evaluation to forward planning and decision making for the future was inescapable. For
this reason several speakers agreed with Dr. Ruttan that the centres should undertake this
themselves, rather than make it as a task for review missions. Er-ante evaluation was
infinitely more difficult, not to say speculative and needed to be considered by review
missions when evaluating proposad new programme trends.
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392. Responding to comments Dr. Rattan observed that all recognized clearly that
research was only one of three factors he had outlined. It was engaged in because lack
of knowledge or technology appeared a fundamental constraint to increase in given
circumstances and at a particular time. It was not, in his opinion, difficult to justify
research or to sort out its effects.

393. Secondly, he felt it was essential to go beyond the simple measure of research
work based on a number of crossea etc. and to regard these as measures of input, not output.
The output was what happened as a result of those activities and there were several levels
at which it could be measured. In his opinion reviews should go at least as far as the
potential impact on production.

394. He contested the suggestion that the criterion of total yield was the best and
only measure of return on research investment but he did feel that the director of a research
station had some responsibilities off the station even if these did not quite stretch to
attempts to affect national policy. Advice could be and is, given as to how best the results
of the station should best be applied in a given situation.

395. Agree.ing that it was natural for a director to make comments on the type of
policy decision needed to fully effect the mandate of his centre the Chairman remained
adamant that it was not the responsibility of a centre to develop the policies and run the
extension services of any country whether the host country or otherwise. Observations made
by experienced men were reasonable to expect but no centre should expect to be able to take
on the task of devising appropriate extension systems for every country in which it had
programmes. This could only lead to attenuation and ultimate breakdown of the research
centre. A new type of assistance was needed for that sort of task.

396. Summing up the discussion in closed session the Chairman warmly thanked Dr.
Ruttan for his valuable contribution. A number of points had been raised in discussion that
would be recorded and he asked Dr. Ruttan if he would then undertake a revision of his paper.
It would serve as an important adjunct to the work of the Committee and an invaluable part
of the briefing materials for future review missions.

397. Dr. Ruttan willingly accepted the assignment and invited members to communicate
with him directly on any further thoughts they might have for improvement of the paper.
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Arrangements for the Water Buffalo Research Consultation (Agenda Item 8 (a))

398. At the request of the Chairman, the Deputy Executive Secretary explained the
arrangements for the consultation. He recalled that TAO had proposed it should mount a
field mission to study the research needs of the water buffalo in order to assist in re-
solving the question as to what were the needs, or were there needs, for international
support for research on the water buffalo. As a result of a report from the UNDP/FAO
mission which was in the field for some 3 months, which was shared with members at the
last meeting, it was resolved that a working group of experts should be convened by the
TAC at a suitable location in the Far East region, to discuss the possibilities of inter-
national support for water buffalo research. The Secretariat had consequently arranged
an expert consultation which was to be held in Singapore from the 10th to the 13th of March,
1976. This was being convened with FAO's assistance. Documents relating to the consultation
which had been issued included a provisional agenda, a list of the proposed attendance of
experts, and a brief paper headed "United Nations Development Programme - Proposal for an
Inter-Regional Project", which gave the background and supporting information for the con-
sultation. This had been prepared for purposes of discussion with UNDP with a view to
possible UNDP support.

399. Before calling on Dr. Rendel, Chief of the Plant Production Service in FAO's
Division of Animal Reproduction and Health, to address the meeting, the Chairman brought
to the notice of new TAO members in particular that the Government of Pakistan had put a
serious proposal to TAG for research on water buffalo but TAC had been very slow in deal-
ing with this matter and reaching a conclusion. He recalled that the earlier TAC dis-
cussion had been fairly decisive. The Committee had not seen a case for establishing a
single international centre for water buffalo research but it had seen the need for streng-
thening collaboration among the nations concerned and particularly in South and South-East
Asia. In view of the fact that TAC had acted much slower than apparently necessary and to
its possible discredit, he was anxious for the proposed consultation to produce some
viable proposals of the kind which interested bilateral donors would be willing to support.

400. Dr. Rendel recounted that the countries which had been invited included the
Philippines, Indonesia, Thailand, India, Sri Lanka, Pakistan and Egypt. He mentioned that
the meeting had been planned so that each country would be represented by the senior sci-
entist involved in buffalo research as well as by one senior person in governmental
service who would have some kind of administrative authority so that any decisions taken
would have some assurance of governmental backing which was essential.

401. In order to obtain a clear opinion of what the governments and the scientists
in the area wanted from a buffalo research network all the governments concerned had been
asked to indicate the kind of buffalo research they had on-going, the kind of facilities
they had in their country, the kind of budget they had for buffalo research, and their
intentions and priorities for future research. Practically all of the countries invited
had answered and it was very interesting to see that they had in most cases listed the
same items. He added that it was also interesting for the organizers to note that the
items put down as priorities in discussions within FAO had been repeated by the countries
of the region. One item in which they were particularly interested to cooperate was re-
productive problems with the buffalo, including artificial insemination and deep freezing
of semen. Another was animal nutrition and particularly the buffalo's ability to utilize
waste from agriculture. Other items listed included animal breeding and studies of
genetic parameters, and milk draft production and/or meat draft production. The enquiry
revealed that there were several countries which stressed the importance of buffalo as a
meat animal but only one country listed the economics of buffalo production. As a priority
item several countries cited specific buffalo diseases. It was apparent that several of
the institutions particularly in India, Pakistan, the Philippines, and Egypt had a very
impressive set of research activities on buffalo nutrition and breeding. Obviously other
countries had not the same research capability but still there was some research going on.



- 56

40<2. ' R endel then turned to the question of now s a6,d a netok be organized andhow.- cI d it I- p rtpd., ob oncl 4icy eo~ n~eo~L~.ai~s wii - A-
were `hat an attempt shold b me to establish retworka in, say n', piOrity fieldsand tat these networks should then be established between irstit t o i each countrypartiripating in tho network. As well soientiots respon ble for oct wth the otherinstit tions should be designated and coorinators 'or each network . However,as tna erarch was being made in national instiutlone it was Ve7i at involve
tac i'. ttt n dire oers in some way. Therefore i cssa t ave sme kind
of me - wbereby the directors for all coo eratin- td the zer or
coordinat: of the networks 7ould cme together, for rtryear a scuss
the prowrome r wok for the forthcomine year.

403. He added that the FAO ad hoc study group believed that workshCps on specifictopics such as wate buffalo as a utilizer of roughages or the freezing of semen, wul bea very useful way of sensing the degree of cooperation between the participain countries.

404. In addition to the workshops they felt that there should be provision for fellow-
ships to enable stcents to sVdy at one o the institutes in buffalo research and also pro-vision for short-term consulancies particular for scientists within the Asian regionwhere the greatest expertise resided.

405. Dr. Rendel felt that the -rpert consultation would welcome any advice from TACparticularly in respect of the machinery by which support could be administered t nationalinstitutes assuming, of course, that the CGIAR would support the setting up of the copera-
tive research networks. He thought that this and the funding operation involved some dif-ficult problems and called for some c.oordinating body to organize and channel funds. Onepossibilit, was to have an annual meeting between the institution directors and the networkcoordinators who had authority to distribute funds. He expressed the opinion that as much
as possible of the workings of the programme should be handled by the scientists activel
engaged in the research.

406, The C -airiar; pointed out, however, that while appreciating the various pointsmade by Dr, RenCLel, it was the job of TAC to report to the CGIAR in rerponce to matterswich had I-Per properly placed befoe it by the co-s onsors, and in the matter of rosearchon water buffalo TAG ad. not forn-l' respnded t- P proposal from aat, te procedure
would be that TAC examined the report of t1e export oonsultation adn
of its own on th<- hasts of this, 1t was posib that Tn' miht . & aeergedfrom tlle consul ",tioo or it :night find it 4eeer to ipaie q1,gges-t~no mnmns
or even reject the ideas. He irdicated that t re wer a number of pond ii I nuch asascistin the further development of the good work :t present being done ia Philippines
and Thdia, the buildine up of a col borative prmgr amne withe Anoth er
posibil it that doteral dnors supo +he .- k in each o ry a e CTR sponsorthrough TAC ieo net consultations, Ho. he dd n ih to e o ons pre-empted altho gh any ideas fed in to the ccnnultaoion from FAr o ee re v;, welcomed.The assistance o FAO in arranging the conslation -was also appreciat d,

407. The Executive Secretary informed the meeting that Dr. Madamba would be represent-
ing TAC at the consultation. He added that TAC had engaged Dr. Ross C'ockrill as consultantand had specifically charged him with writing of the report.

408 After discussion on a number of suggestions for inclusion of other country parti-
cipants in the expert consultation, the Chairman invited the Secretariat to confer with FAOfor finalization of the arrangements.
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Animal Genetic Resources Board (Agenda Item 8 (unscheduled sub-item))

409. To take advantage of Dr. Rendel's presence the Chairman raised the matter of
the proposal for an animal genetic resources board which he had learned of by way of a
letter from a professor of genetics at the Australian National University. He had not
yet received a copy of the proposal but had. been given a document from a working group
for cooperative research on bre comparion and cross-breeding held in Warsaw last June,which he felt was germane to the proposa.

410. He informed new members that when TAC had previously discussed the gene conserva-tion of crops it had explicitly decided not to recommend any activity in respect of animal
genetics. This, however, did not preclude TAC from considering the matter again but woulddo so only after it had been placed on the agenda at the request of a sponsor or by him-
self, and the latter alternative was only possible after he had received a formal proposal.

411. In the meantime he would inform the one correspondent of the previous TAC decision
and that the proposal for an animal genetic resources board would not be a matter for early
consideration by TAC. He added that if any of the sponsors wanted TAC to examine a proposalthen they were entitled to ask this of TAC.

412. It was made known to the meeting that the reason why the proposal had not been
tabled at this TAC meeting was that the proposer had seen that it was not included on the
agenda and therefore had decided there was no urgency to present it,

Arrangements for CBl4MYT Review Mission, March-April, 1976 (Agenda Item 8 (b))

413. The Executive Secretary reported that everything was in hand for the CIMMYT reviewmission and that the team members as well as CIl1MYT had been provided with the necessary
documents. Dr. Hanson had suggested some minor changes to the terms of reference but basi-
cally they were the same as used in the IRRI review.

414. He commented that the itinerary of the mission had been changed at the request ofDr. Hanson from that which had been tentatively planned during the llth TAO meeting held atCIMl,1YT in October last. Instead of the mission team splitting and some visiting the winter
wheat programme in the United States while others visited the maize programme in Guatemala,
Dr. Hanson had decided it wodd be better to bring the people from Oregon as well as fromTurkey, where CIMMYT had a major wheat breeding programme underway, to Obregon where CIl'MYT's
winter wheat programme was essentially based. And further, in place of the visit toGuatemala it was suggested that the research directors of several of the Central and South
American countries be brought to CflDWYT to have discussions with the mission. Iy coincidencethis was the same arrangement as had been suggested by the teamleader, Dr. Riley.

415. On the point mentioned by the Exe tve Secretary that Dr. Hanson was keen to have
the team leader and, if possible, other members of the mission meet with the CIMMYT Board. ofTrustees to discuss the main conclusions of the review, the Chairman intervened to point
out that such discussion should be limited to an oral statement of the tentative views
formed. As in the case of the IRRI review the team leader of these TAO missions could only
be committed to having frank discussions with the Boards of the problems emerging and the
nature of the mission's tentative thinking but in no way should be committed to stating
firm conclusions.

416. The Executive Secretary commented on the problem of deciding on the duration of
these quinquennial review missions. Dr. Hanson had indicated that he thought the two weeks
alloted was not sufficient time. With the IRRI review the 3-week itinerary was first con-
sidered to be too much but after their experience most of the IRRI mission team had decided
it was not too much. The IRRI itinerary, however, included a full week in the field where-
as the CDIMYT mission, as presently planned, would not be spending any time in the fields
outside Mexico.



417. The Ch rian then raised the issue of the proper procedure in reportirg since
it had become known to him that a member of the CT review missio. ar ested a
copy of the report of the IRRI review. This did not seem an unreasonab, re ,est but he
wished to express his firmness about the need to limit the distribution of a TAC document
before it had been finalized and cleared by TAC. It was TAC's obligation to report to the
CGIAr and although the report was that of the review mission TAkC would endorse it, or if
necesary, suggest modifications of viewpoints.

413 On being informed that the IRRI review report would in finl draft form beforethe CIMMYT review he thought it would be helpful for Dr. Riley and his colleaus on the team
to Have -opies so that they could see the kind of report which would evolve. The meeting
agreed to this proposal.

419. The Chairman concurred with a member's contention that two weeks as inadeq atefor the C]] IT review and that the review mission should as far as was poss ibl visi allthe countries where major outreach programmes were being carried out. He reialled that un-fortunately there had been no real cooperation on this matter from the start of discussions
in mid-1975 and although there had bee. an improvement in CDflYT's understanding of the
mandate of the review and some proise of an enlargement of the mission's itinerary, the
letter from Dr. Hanson which had only Just arrived now stated that for reasons of cost,time and government sensitivities the original proposals were not feasible. The Chairman
felt that the original idea of the mission visiting other countries where CIlMYT had on-
going work, should not be abandoned unless TAC could be satisfied that the review mission
had the means available to make some assessment of the outreach programmes. Otherwise TAC
would be failing in a very important matter which had already been the subject of a con-
troversial debate in the 0G. HE felt reluctant to go along with the notion of bringing
people from Turkey to CIMT. Rather he wished to explore the feasibility of the mission
visiting other countries. Was this impossible, he asked?

420. The Executive Secretary pointed out that it would be difficult because Dr. Riley
would not be able to spend more time travelling to other countries. In fact one of the
main constraints on time was the availability of Dr. Riley as team leader. He added that
one advantage d having Professor McCalla in the mission was his wide experience of the
outreach programmes of all the Centres - he had recently carried out an evalu.ation of
these for IFPRI, or was in the process of doing so - and it was hoped that the team would
get some first-hand information from him. Also it could be anticipated that Dr. Blumenschein,
who was a member of the mission, would provide information on CIMMYT's work in Latin America.

421. le understood that CI!ffT was proposing to bring to the Centre not only a member
of their own staff in Turkey but also a Turkish wheat scientist. Likewise a scientist from
the Oregon programme would be invited and in the case of the Central American countries
it was planned to have several national research directors as well as CIMMYT's own regional
maize scient.ists discuss their programmes with the mission.

422. At one stage visits to Pakistan, Lebanon and Algeria had been mooted but due to
the civil strife in Lebanon and the problem of logistics with a visit to Pakist an, as well
as the difficulty of resolving the dilemma of whether it was wheat or maize that should
be looked at in this country and also in neighbouring India, the compromise solution of
having everything focussed in Central America was accepted.

423. The Executive Secretary mentioned that he was bothered by the fact that he had
not seen any reference to the suggestion that people from either CIAT or IITA should also
be invited to CIMMIT to join in discussions with the mission. He thought this was an
important omission which should be raised.
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424. The observer from the CG Secretariat pointed out that the maize programme at
CIAT had been taken over by COD4YT and the former maize breeder there was now working on
beans. He felt that the programme at IITA, however, was very important for the mission
to know more about and there was a need to consider a representative from IITA.

425. One member was of the opinion that it was perhaps necessary for TAC to take a
special look into the problem of mission's making an effective evaluation of outreach
activities of the Centres. He suggested that one approach would be to select four or five
countries in which a number of the Centres had outreach programmes and then try to obtain
some assessment of outreach per se and not in connection with a specific Centre's activi-
ties.

426. Another matter he raised relevant to mission procedure overall was the need to
have some carry-over of experience from one mission to the next. He expressed regret that
there was no one in the CflDMT review team who had worked on the IRRI review mission.

427. A TAC member who was on the IRRI mission mentioned that he had found the visits
to the three different rice growing areas prior to the detailed discussions at IRRI absolutely
essential to his complete understanding of both the objectives of some of the programmes
in the laboratories and the problems and constraints under which the staff were working.
He stressed that this was too vital a part of the review to dispense with lightly. He
added that he fully realized the problems of getting an expert panel together and the
chances of mounting the sort of team which TAC would like decreased exponentially with every
two to three days added to the duration of a mission of two weeks. He did not see the need
to have the mission visit the appropriate countries in the one spell and suggested having
a field trip organized in one area for three or four days followed by a couple of weeks
later by a similar field trip to another area followed say, a month later by the review proper
at the Centre concerned. He believed that it was easier to fit a number of busy people into
two or three short absences that attempt to get them all together for three to four weeks
in one stretch.

428. Another member thought it was apparent that the outreach programmes in different
areas required different approaches and he supported the suggestion that perhaps TAC should
treat this aspect of Centres' work in a special way.

429. Bringing the discussion to a conclusion, the Chairman thought that all the important
issues had been raised and since there was little time before the CIMMYT review took place
it was hard to make substantive changes to the itinerary. In order to resolve some of the
more apparent problems he requested a number of members to meet with him and the Secretary
next morning.

Arrangements for the CIP Review Mission, Autumn 1976 (Agenda Item 8(d))

430. The Executive Secretary stated that there was nothing to report. He had distributed
a letter from CIP to the new TAC members so that they were in the picture. This was the same
letter distributed at the llth TAC meeting in October and there had been no change since then.
He indicated that he was hoping to visit CIP before the May meeting of TAC and would discuss
the terms of reference, composition and itinerary of the CIP mission with Dr. Sawyer and
his staff.
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Research on Water Use and Management (Aenda Item 8 (unscheduled sub-item))

431. The Chairman intimated that this was a matter which Dr. Hopper had wanted to have
brought back into TAC discussions. There had been previous discussion on the subject and
relying entirely on memory and one or two recent experiences with regard to restating the
nature of this subject, he recounted that TAC had ranged in ideas from having mobile teams
studying engineering systems to an attempted integrated approach where all the water prob-
lems could be studied at one place. He felt that TAC had retreated from both extremes and
more or leis had left it to the Centres to deal with this subject alone. TAC expected, and
rightly so, that as water was an important factor in crop production the Centres, although
essentially crop-oriented or systems-oriented should in dealing with water either under
rainfed or irrigated conditions give attention to the moisture-crop relations.

432. Because of the environment they worked in, some Centres had to give more attert-
ion to research on water use and management than did others. At ICRISAT, for example, the
work or farming systems under semi-arid conditions was aimed at making the most efficient use
possible of the available water. Likewise in the programme of ICARDA it was anticipated
that research on different ways of water storage and utilization would be an important
component.

433. The Chairman remarked that he was troubled by the fact that TAC had not had further
discussions on this topic. He referred to a document which had been produced under the
auspices of IDRC but unfortunately this study which was mainly oriented toward engineering and
large-scale reservoirs, and so on, was not very relevant to the secific problems of the
Centres. Therefore, he thought it was time that TAC had a fresh look at the state of the
art and he had asked FAO's assistance in providing an up-to-date survey of the research in
this field particularly to reveal if there had been any significant developments in water
use and management under conditions of scarce water supply. He suggested that this topic
be discussed at the October meeting.

434. A member pointed out that the last time TAC had discussed this subject it had
concluded that because it was climate- and location-specific it was necessary to develop
and test methodologies for individual cropping regions. It was not possible to rely on
general engineering and physical concepts. For this reason TAC had considered that this
was one of the sciences that each Centre should develop according to its specific needs.
However, he thought that TAC had not sufficiently emphasized that Centres should be really
developing research in this field and. he expressed astonishment at how little work was
being carried out in water use and management at IRRI. Admittedly the Centre was pri-
marily in a situation where there was no shortage of water but he felt that as they were
dealing with irrigation and were developing more research on dryland rice growing there
was a need for information on such aspects as water budgeting, depth penetration, water
storage, and so on.

435. He doubted if there was a need for an overall review of research on the subject
since from his own knowledge there had been no outstanding advance made. He felt,
however, that there was a need to know what the Centres were doing. He believed that a
survey of the Centres would show that throughout the whole IARC system the total number
of people working in this field was quite inadequate.

436. Another member mentioned he understood that China had developed significantly
in such aspects as use of water, water conservation and management and he hoped that some
information on this could be included in reports to the October meeting.

437. Other members supported the call for more work in water use and management
particularly in relation to the problems in the Sahelian zone as well as other areas re-
ceiving higher rainfalls but where better water management could lead to increased crop
production.

438. The FAO representative said that he would be pleased to pass on the request of
TAC to the Director General.
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Aquaculture (Agenda Item 8 (unscheduled sub-item))

439. The Chairman informed the meeting that the position TAC had reached as regards
aquaculture research was that it recognized the importance of fish, but particularly thecultivation of fish in inland waters, as a part of the total food supply hopefully avail-
able to the masses of people in the world. From the beginning TAC had declared a non-
interest in the cultivation of products such as shrimps, designed purely for the more
affluent markets. TAC had made a thorough investigation of aquaculture which revealed
a peculiar situation. It appeared that there was a good deal more capital equipment
available for research and development than there was the actual skill to undertake re-
search. Also there were very clear indications of difficult problems but nonetheless
some signs of significant breakthroughs being made. In addition it was seen that thedevelopment of aquaculture in relation to the inland waters of Asia was quite considerable.

440. He recalled that TAC had reported to the CGIAR that they considered this fieldof research very important and that the major immediate priority was in training more peopleto undertake research. At the same time TAC wanted to indicate the importance of researchby encouraging one or two particular efforts. The matter was then both relieved and in
some ways made more difficult by IDRC picking up the recommendations of TAC and very help-
fully giving effect to them.

441. As far as TAC was concerned, however, the Chairman did not want the impression
formed that this was all that needed to be done. He thought that there had been consider-
able further progress over the last two years judging by what he had seen in India. He
proposed that TAC make another examination of the state of aquaculture and discuss it at
the October meeting to see if a further recommendation could be made to the CG. He looked
to the countries concerned, IDRC, and the strong element in FAO to provide the necessary
background documentation.

442. In response to the Chairman's invitation for comments one member said he was
rather unhappy in that after having stimulated so much thinking as well as the work by
some groups TAC was seeing very little in the way of results except for the fact that
some bilateral donors and IDRC had picked it up. He viewed aquaculture as having con-
siderable potential in relation to the nutritional needs of people. He stressed the im-
portance of having information from all the various sources available for the October
meeting.

443. The Deputy Executive Secretary informed members that recently he had met the
leader of the IDRC team which had just completed a mission in the Far East and which was
making some fairly firm recommendations to IDRC for the establishment of an advanced
training centre for aquaculture research. The proposal was that this should be centred
at Ilo-Ilo in the Philippines. He added that IDRC would, in due course, be releasing the
report to TAC and other interested parties.

444• Information on other activities which members provided included the setting up
of an aquaculture centre in Hawaii supported by the Rockefeller Foundation, an ADC work-
shop on the social science needs in the Southeast Asian area, the extent of research in
the U.K., the large scale study of the Battel Memorial Institute in Switzerland, and a
recent symposium on aquaculture in the Philippines.

Banana Collection in New Guinea (Agenda Item 8 (unscheduled sub-item))

445• The Chairman mentioned that he had received a letter from a research committee
associated with the Foundation for Biological Research in New Guinea informing him that
it had quite valuable collections of banana germ plasm, and being concerned that this
collection was more difficult to maintain under conditions in New Guinea, hadasked if it
could be taken over by the IBPGR or linked with other collections. He reported that he had
passed the matter on to the Chairman of the IBPGR for comment.
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Weather and Climate (Agenda Item 8 (unscheduled sub-item)

446. The Chairman referred to the letter he had received on th bject and which had
been circulated to TAC members. He said that he was hesitant to pace this matter on the
agenda since it was one receiving attention from scientific academies around the world, and
was regretfully in his opinion lending itself to too much sensationalism and statements
a-out what had happened to the clim-ates in the world, which when e mined did not stand
up to scientific tests. Also as th was a long term probl it was of less cocern to
TAC alt hough in the future, as in the case of nitrogenous fertiliers, TA migt have to
modify its terms of reference and -onsider such items.

447. Amember informed the meeti that with the advent of satellite photographs it
was possible to explore if there was a real effect of change in climate and weather on
global basis. However, he did not see any likelihood that these efforts needed the supo
of the CGIAR.

448. The Chairman concluded tht he would consult the.posors of the letter and the
co-sponsors in the CG system and dra am t the fact that this particular problem
was held in the ambit of oerta i ttions

Merger of the TAC Grain Legumes and Plan- Nutrition Subcomittes (Agen.a lten 8
(unscheduled sub-item))

449. As a result in the large change in the membership of TAC, the Ca 7irman suggested
combining the legumes and plant nutrition subcommittees into a new commit - with member-
ship as follows: Drs. Swaminathan and Ruttan as co-chairmen, and Drs. Blumensohein,
Ajibola-Taylor and Madamba.

450. He saw the immediate need in connection with plant nutrition was to sort out what
could be done in the field of organic sources of nutrients.

451. Dr. Ruttan mentioned that they had not got very far in earlier discussions but
planned to deal with items such as organic matter preservation and use, village-level
nitrogen, kinds of production and systems of cons-ervation, and the potential of biologicai
assimilation, at the subcommittee meeting to be held immediately prior to the 13th TAC
at Los Banos.

452. Dr. Swaminathan, 2or the benefit of the two new members to the leg es/nutrition
committee mentioned that right from the beginning TAC had been concerned about the whole
question of plant nutrition and had tackled the matter from three angles. One was purely
from the use of chemical fertilizers and an outcome of this was the IFDC and its concern
in various aspects of leaching losses. nther was biological nitroghen fixation which TAC
had looked at in its totality, and the third was organic matter conservation and utiliza-
tion.

453. The Chairman concluded discussion on this item asking the Secretariat to ensure
new members had all the relevant documents covering previous discussions.

CATIE (-tenda Item 8(e)l

454. The Chairman remarked that the matter of CATIE was one of considerable debate and
discussion previously and he thought he had delivered a very clear verdict from TAC to the
CGIAR, a verdict which he know to be entirely satisfactory to the Inter-American Develop-
ment Bank, USAID and other donors involved. He recounted that TAG had brought notice to
three major deficiencies in the proposals and the experience of the centre. One was that
TAC was not happy with the apparent absence of close relations between CATIE and the national
research system. There was also an understandable absence of a link between CATIE and
CIAT but which needed to be established. Thirdly, TAC felt that the management capacity
of the centre would have to be improved if the abitious programme was to be successfully
launched. TAC had therefore stipulated three importaant conditions that were understood and
were accepted.
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455. Although CATIE had made apparently considerable progress towards meeting theseconditions the matter had unfortunately been referred back to TAC as a result of unscheduledvisit to CATIE by the President of the World Bank. It seemed that one of the problems arosefrom the Director of CATIE wishing to be treated in the same way as the director of an Inter-national Centre and wanting CATIE recognized as an international body working within theCG system. But as the Chairman pointed out CATIE was mainly financed through bilateraldonors and not by the CG as were the International Centres.

456. In response to the Chairman's request for some clarification of the letter fromDr. Elgueta in which he had indicated that CATIE was keenly interested to be recognized byTAC as an international centre with all the requisites of such but with regional objectivesand with a programme that was not oriented to commodities, and so on, Dr. Marcano said hecould not shed much light on the matter except to report that Dr. Wellhausen had beenappointed Chairman of the Board of CATIE and had considered all of TAC's comments, thatthe review of the research programme was anticipated in June, and that Jorge Soria was cur-rently acting as director of the centre while Dr. Elgueta was convalescing after a seriousautomobile accident.

457. With this additional information to hand it appeared that things were proceedingin the right direction. It would be a matter for the CG to decide it CATIE should appearat Centres Week. As far as TAC's support was concerned this would be limited very preciselyto certain activities it hoped would be carried on.

458. It was agreed by the Committee that the matter of CATIE's status should be dis-cussed with the Chairman of the CG and if necessary brought back on to the agenda of the Mayor October meeting of TAC.

459. The Chairman siLd that on behalf of TAC members he would convey to Dr. Elgueta
that they were sorry to hear of his accident and best wishes for a speedy recovery.
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Report of discussion and recommendations on research of the FAO Conference%genda Item 9

460. The Executive Secretary referred to that section of the FAO Conference Reportdealing with research which had been circulated to members. The basic working document,also circulated at the last meeting of TAC, had been very well received by the Conferenceand had recalled in a constructive discussion from which three resolutions had resulted.

461. Both developed and developing countries supported the general content andbasic recommendations of the working document, supporting particularly the need for addition-al work to strengthen national research and to support extension and development activitiesrelated to the application of the results of research. The latter need was given especialstress by a number of delegations.

462. The three resolutions consisted of a general nature, one related to biologicalnitrogen fixation and one to the establishmert of a international hardwood pulp and paperresearch centre. The latter had some relevance to TAC's earlier discussions on forestry,and the Committee had also given high priority to work on biological nitrogen fixation.

463. Areas of research requiring more emphasis were listed in the document and hewould not repeat them. Some were also reiterated in the general resolution.

464. The activities of the CGIAR and,by implication, of TAC were welcomed and thesupport given by the CGIAR to both international centres and national progrannes throughnetworks. was emphasized as of importance.

465. He was not in a position to comment on follow-up action to be taken by theOrganization as programmes were currently being reviewed in the light of the Conference'srecommendations.
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Proposals for further action to establish an International Soya Bean
Research Programme (Agenda Item 10)

466. The Chairman opened discussion on this item briefly re-stating for the benefit
of new members the proposal made earlier by TAC for recognition of the INTSOY programme of
the University of Illinois as an international effort worthy of additional international
financial support. Difficulties had been encountered by the CGIAR however in implementing
the proposal which, unfortunately still remained in abeyance. However soyabean was a crop

of major importance and he, in common with other members of the Committee and of the CGIAR,
felt that TAC should reopen the question of how to deal with the problems encountered and how
best to encourage the development of research on the production and use of soyabeans.

467. The problems met were of two kinds, stemming from the Possible threat to univer-
sity sovreignty by loss of control over a major university activity (not insurmountable with
adequate good-will on both sides), and the more serious difficulty met by some donors in
contemplating financial support to an institution based in a developed country. Proposals
had been worked out to avoid this latter difficulty also, by suggesting support only for
outreach activities in the developing countries, but to no avail. A development of this
proposal might form the basis for the Committee's discussion.

468. This suggested development was based or the proposition that a strong tropical
soya research effort should be established in an appropriate country and environment, which
could draw on INTSOY as a resource base but which would be itself CGIAR supported. Both
Brazil and IITA had been suggested as suitable country sites for such an operation. Without
further up-dated documentation the Chairman did not seek a full discussion, this could be at
a later meeting, but 'me would appreciate members views on how the Committee should proceed
further.

469. At the Chairman's request Dr. Blumenachein indicated Brazil's firm interest in

the proposal. Brazil was the second largest produoer of soyabeans and had developed a very
active national soyabean research centre which was already in very close contact with the
INTSOT programme. Some very interesting research results had already been obtained,
especially in biological control of pests and systems which, utilizing two different regions
of the countryipermitted breeders to achieve three generations in a year. He would not
anticipate the official reaction to a proposal to host an international centre or sub-centre
but anticipated the fullest cooperation being offered at the technical level. Already other
centres in Latin America were making use of results from Brazil.

470. Pointing out that both Illinois and the Brazil soya work was in agro-climatic
zones more temperate than tropical, several members agreed that a sub-centre in the tropics
was the real need, in order to hasten the development of soya in the tropics. This could
certainly be achieved in Brazil, if that country was willing, and CIAT had shown an interest
in cooperating with soya work in tropical areas of Latin America and might be considered as
a particpant in any proposed regional work.

471. The need for work on soya in the tropics, rather than continuing attempts to
transfer temperate technology was confirmed by all subsequent speakers. Many attempts to
introduce soya successfully in the tropics had failed, and many different reasons had been
advanced, ranging from photo-period sensitivity of temperate varieties (which had now been
overcome to some extent in INTS0Y varieties) to pest and disease attack and inadequate
modulation.

472. Referring specifically to the programme of IITA, where a cooperative programme
with INTSOY was already under consideration, and the great potential for soya in Africa
(except in the really wet tropics where light intencity might be insufficient), several
speakers referred to the need for an examination of not just research needs in soya
production but to other aspects of production development and utilization. In other words
a strong outreach effort would be needed to improve the very limited success which had so
far been achieved in those African countries which had entered soya production not only for
internal consumption but for trade also.
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473. Therefore a comparison of the two proposals would be of great value to the
Committee in its further deliberations and it was mooted that the Secretariat should make
contact with IN7TSOT, with the Brazilian authorities and with CIAT and IITA in order to
obtain comparative views on research potential of the two regions considered. Emphasis
should be on the possible advantages to be gained by strengthening the national research
capacity, from the point of view of its contributing to increased production, rather than
on strengthening of the IMTSOY programme.

474• The Committee was informed that the programme of INTSOY was to receive
continued and probably increased support from the USAID, following a recent review of its
activities which had pointed up, inter alia, the need for additional outreach support. Some
research was being supported on the utilization of soyabean as a food, in addition to the
basic research on its improvement as a crop. The stationing of an INTSOY team at ITTA was
also confirmed, and encouragement was being given to research on nitrogen fixation (nodulation)
and seed-storage, both problems of express interest in the tropics. A summary of progress
at INTSOY was provided for members.

475. Reporting on work in the tropics with soyabean two members referred to the
excellent results which had been obtained, with yields of 4 - 5 ton/ha from crosses of local
and introduced germplasm. Whilst other grain legunes such as cowpea, chick-pea, and pigeon-
pea remained the most important species there was undoubtedly scope for enhanced work in
soya, probably best approached through inter-country collaboration in a network. The prob-
lems appeared not to be in the area of yield, but rather in its acceptance as a food crop.

476. In the latter connection it was pointed out that soya had multiple uses - a an
animal feed, as a source of oil, as a green vegetable and as a dry bean with vary'ing food
uses. There was therefore some need to discuss what soya was really wanted for, and to
ensure that any research was properly oriented towards the appropriate end nse. This
would certainly entail the sort of local specific research which could be best done Pi t e
national level in a network approach, following the pattern already established by ISOY.

477. It was sugges ted therefore that the TAC should examine thie consuption ?nd
ntrition aspects of soyabean, particularly in view of the very considerable contribution
it had made to the problems of protein malnutrition, especially in infant feeding. A
complete literature survey would, it was agreed, assist the Committee to reach some conclusions
on the question of utilization and the type of research which needed to be undertaken in
respect of the various uses.

478. It might even prove advantageous some rm.embers thoucht, for the Committee to
nonve-e a smll working group on soyabean.

479• Several members gave further information to the Committee on the very iverse
utilization of the crop, and it was remarked that at least two of t'-e international centres
were already using it in cropping systems programmes. It was rot however suggested t-t
other centres than IITA s!hould interest themselves in soya except as part of their systein
wor'- and as participants in any network which might be established.

480. In opening the discussion in closed session the Chairman remarked on the very
wide ranging discussion which had. ensued, which had proved very useful in highgli ting
proM ems to which TAC needed to give its attention. In the light of this discussion Ie felt
twt the issue facing the Committee was no longer a question of how to circurrnt t'-e M "i-
culties experienced over the earlier recommendation but rather the need Por a restateent of
were soyabean work was Ieing done, the range of total interest in the crop, Ln rath'
criticI question of utilization, which was felt to have been underestimated, and the need
for a fresh look at the organizational approach to the problem. This would require a
considerable input from the Secretariat and other collaborations. This should start, he
felt,with updating of the knowledge of what INTSOY is doing, and where and what national
and international centres are undertaking. It would not be reasonable therefore to under-
take all of this in time for the May meeting and it would probably prove necessary to postpone
further full discussion until October.
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481. A question was raised by the Executive Secretary as to what priority the TAC
now wished to assign to soyabean research as at its last meeting the Committee had assigned
a top priority to the crop.

482. One member felt that in view of the rather diverse opinions expressed about
the potential for soyabeans in the tropics the allocation of a priority rating would depend
on a potential for the crop in the true tropics as distinct from the sub-tropics.

483. The Chairman, supported by several members, believed that a consensus had been
reached with regard to this critical question, to the effect that it was a high priority
matter. However, in view of the expressed wish for the soundest scientific judgment he
would like to invite a representative from INTSOY to assist the further deliberations of the
Committee, whether in May or October. In the meantime he would request the Secretariat to
begin preparations for an updated statement on soyabean research, including that of INTSOY.
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The CGIARZ Review (Agenda Item 18)

484. ne Chairman explained to members that the general purpose of e urre rev
of the CGIAd was to examine what had to be done and whether it was proceedin aong th
righ t lins as well as to dcternine what were the likely needs for the future and consequenty
the "incial projections over the nex t decade. As regards the likely fuu needs, TAC's
advi' input to the reviei would be of tremendous import nce. I lear tha th
nuestion of prio'ritieswould be re-examined and in this respect T mag even have e t

of bein- muci harsher than in the past aboit priorities within the eitig e

485. The cairman :ommented that a review committee hod been form headei b
and two or three ot'-r memrns who would serve in their personal caaciy rather 'han -
srentative- of this or that national or international organization.Hei inforn e meber tat

there,' was to be a meeti of the review committee during thepresent TA meeting 'd,
M1arch, and Ie hoped t rep ort on the review at the TAC meeti i

486. i respect o ihe review's eonsidea:on o wa sort ourther evelopme
wcre in n te stated th T AC had ne given my 1lustratin but what i 1zha i
imort a't onec uch as support o" TAC's view that it would be wrong to think alwa'y of an
anserin intitue

487. 7e refrr'e to the fact ta the appointed diretor of the study, D. . . e
unfortunatel a had to withdraw thro-u illness and that it was proving difficl o i
replacement. Dr. Webster had made aufu contribut in reshaping th e oren
of the review.

488. The Executive Secretary informed. members that Dr. Webster had visited him an
made a careful appraisal of the contribution which T A made to tIe sysi'm. He fou
one aspect Dr. Wiebster was keen to get a good grasp of was an overall view of the syste.H
was concerned that the system had always been additive and there wasn't a mechanism, a
as he could see, for reviewing it in its entirely.

489. Another prolem that con cerned the review studj diretor was the reqcet in t he
original terms of referenen for quantification, like trying to indicate h':at the succes of
research would be in the future in increasing yields. This was a very difficult, i
impossible, tas' and. tne director's concern was ell expressed in the aneneoirnts he ha ro-
posed to the terms of reference.

490. The Chairman agreed with the suggeston that in additon to the priority sttemnt
a useful input from TAC foul be to indicate to the review panel the mechanisms by onc TAC
felt that internatioal a ricultural research cold be adva che and [ ive a description
the mechanisms TACt usoed or advocated. As pointed out it was. better to have TACI prep'are one

d cu etile knowedge f de subject ather Lhan have so 'moe re
com e in and pick ituop fom diverse dcouments.

491. The ICarman etated tht n fa rn criorities for research were concerned e
TAC documnt would be I he mor cntribution. He remared, however, that even in present
structoural relationship o TAC With the CG, th-e 0 was free to accept or amend any rcommenda-
tion that TA' put in.
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CHAIRMAN'S SUMMARY OF CONCLUSICWS AND RECaKMENDATIC1S (on Further Action on
Items 3, 4, 5, 6, 7, 8 and 10)

Agenda Item 3 - Report of the IRRI Quinquennial Review Mission

492. The Chairman explained that the purpose of the quinquennial review of Centres,
of which IRRI was the first, was an examination of their accomplishments and future pro-
grammes by a TAC team based on close discussion with the particular Centre's Director and
staff. He emphasized that these reviews were not inspections in which, for example, staff
were assessed on past performances.

493. Because of the importance of these reports in determining the future of the CGIAR
system overall it was necessary that the missions be well constructed. The procedure adopted
for this first and critical IRRI mission, whereby the team was made up of two or three TAC
members augmented with the best scientists that could be recruited from outside with experience
in the fields related to the Centre, appeared to be satisfactory judging from the ercellent
reception of the Report by the members of TAC.

494. The Chairman pointed out that TAC in its deliberations on the Report had made
a number of suggestions for alteration in wording and style but not of the substance of the
Report.

495. He asked that it be clearly understood that as a matter of principle any changes
in the substance of a Report as submitted by a mission team would remain the prerogative of
the mission team leader and members and any comments or additions that TAC wished to make or
suggest would be stated separately but in the same final report for submission to the CG.

496. In the case of the IRRI Review Report it was fortunate that Dr. Swaminatha% the
team leader, and three other members of the mission had been able to meet during the present
TAC meeting to discuss and reach agreement on the amendments suggested.

497. The TAC Secretariat was requested to prepare the revised Draft Report of the IRRI
Quinquennial Review in good time to enable TAC members to become fully conversant before dis-
cussing it further at the May meeting. It was intended that the final position of TAC itself
with respect to the Report would be expressed at the next meeting and that this be incorporated
in TAC's report to the CG at their July meeting. The preliminary reactions of the present
meeting indicated, however, a very high level of agreement with the substance of the Report
and on the basis of this the Chairman believed that there was a good likelihood of its unan-
imous acceptance by the CG.

498. The TAC had agreed that the quality of the Report had set a high standard and
thus had very satisfactorily initiated the sequence of the TAC quinquennial reviews.

499. Of the specific issues raised during the discussion, that of the need for the
review team to reach agreement on priorities within its own list of recommendations, parti-
cularly with respect to new senior positions to strengthen the research staff, had already
been taken care of by the subcommittee meeting in Rome.

500. Another issue which likewise had already been rectified was the need for clari-
fication of the recommendations with respect to allocation of resources to upland non-bunded
rice research.

501. Further to these pointed, TAC had found that there was a need to clarify the pro-
posals for capital installations, particularly those for storage of the germ plasm col-
lections and the associated routine work of the genetic evolution and utilization team.
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502. Another point raised and which the Chairman thought could perhaps be incorporated
as part of the TAO report on the IRRI review, was the need to emphasize the recommendations
of the Team on agricultural engineering research and post-harvest technology. It was felt
desirable to stress that the ideas expressed by the Team in support of agricultural engineer-
ing research were in full accord with the views expressed by the TAO in response to an earlier
report on the machinery programme. TAO had agreed that mechanization in rice cultivation in
countries where there were very incensive labour systems and small holdings should not be of
a character such as to lead to the displacement of labour but rather to enable the abundant
manpower resource to produce more rice. With regard to the work on post-harvest technology
TAC had indicated that as far as IRRI was concerned it should be limited to the village level
although covering all phases from planting right through to the delivery and threshing of the
grain.

503. In respect of the IRRI cropping systems programme, to which the review team had
given much attention, TAO felt that a clearer rationale could be spelt out particularly in

terms of a proposal for the Centre to initiate coordinated activity in systems work involving

rice. In other words TAO was suggesting that IRRI should participate in the oversight of all

the work in the CG system that had rice as a major component in the cropping system.

504. In conclusion the Chairman reiterated his own personal satisfaction with the re-

port of the IRRI Review Mission especially as it had splendidly initiated TAO's review acti-

vities.

Agenda Item 4 - Report of the Vegetable Research Appraisal Mission

505. Before giving a summary of the conclusions reached by TAC, the Chairman reminded

the meeting that vegetable research had not been placed in the first category of TAO's pri-
orities and although moral support had been given to programmes in Thailand and the Asian
Vegetable Research and Development Centre (AVRDC), TAO had not been disposed to recommend
any international effort within the CG system. In the absence of substantive data about re-
search on vegetables or about the usage of vegetables and their importance in the diets of
people in different regions, TAO had been reluctant to accept the recommendations of a

Rockefeller-supported mission for an international centre. In order to try and resolve
the issue TAO mounted its own mission to appraise the need for additional internationally-

supported research.

506. The report of the mission lead by Dr. Marcano had now crystallized TAO's thinking

and although there was still a scarcity of substantive data, a problem which beset the mis-

sion members, there appeared to be little doubt of the need for some form of internationally
supported effort to strengthen vegetable research. However, the majority of TAO members

remained unclear as to how best it should be effected. While TAO members appreciated the

strength of the reasons given in the report supporting the establishment of a new interna-

tional centre of limited size in combination with a network approach, they were not prepared

at this stage to endorse that approach and had put forward other alternatives for considera-

tion. These included utilizing one of the existing International Centres as the main coord-

inating research location in a network of national institutions or merely developing and

strengthening a network of national research institutions with one as the main coordinator

and principal seat of the research effort. A third possibility was the creation of an inter-

national vegetable research board for tropical developing countries which would identify

research needed to remove the major constraints to increasing vegetable production in
selected species, channel funds to its support at appropriate institutions, monitor the

utilization and report to the CG.

507. Apart from this problem of determining the most appropriate organizational form

of an internationally supported research effort, there were other unresolved but important

points upon which valuable comment had been made in the review mission's report. One was
the need to determine the correct order of priorities among the many plant species used as

vegetables in the tropics.
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508. Another was the need for more information on the real significance of the various
kinds of vegetables in the diet and nutrition of both rural and urban populations.

509. A third important matter was to know more about the extent of research on vege-
tables and if, in fact, researih of any kind was being carried out on the "native" species
widely consumed in the traditional det.

510. The Chairman also pointed out the need to recognize that there were many problems
facing the researchers particularly with regard to determining the real constraints in in-
creasing vegetable production in tropical developing countries. For example, were they mainly
pest and disease problems; or was it simply a question of breeding higher yielding varieties;
or was it a matter of storage and dehydration processing? He believed that all of these as-
pects were bound to be important to varying degrees according to the type of vegetable and the
location.

511. Although the review mission's attention had been directed to vegetables for the
tropical lowlands and the report, therefore, had given emphasis to the problems and needs of
this ecological region, there were others such as the semi-arid and sub-tropical regions in
which strengthening vegetable research warranted consideration.

512. In order to have a further full discussion on vegetable research at the next
meeting in May the Chairman had asked the Secretariat to prepare a paper on the issues raised
in the mission report and in the debate, and adding further pertinent information where pos-
sible to provide a series of options as to the relative importance of the different vege-
tables. TAC needed a pro-and-con statement about each of the possibilities and about selec-
tion of priorities in the vegetable list.

513. He also added that in TAC's further and final deliberations, full account would
be taken of the experience gained by the Asian Vegetable Research and Development Centre in
Taiwan.

514. He concluded by stating his conviction that TAC was moving in the right direction
of recognizing vegetable research as of a higher order of importance than was given in the
priorities statement which had hitherto bound TAC's judgement.

Agenda Item 5 - Relations with Advanced Scientific Institutes Including the Proposed
International Agricultural Development Service

515. The Chairman first referred to the contribution of Dr. Wortman in presenting TAC
with the details of the proposed functions of the International Agricultural Development
Service (IADS) being sponsored by the Rockefeller Foundation.

516. He recalled the previous meeting in Mexico at which, with the limited information
TAC had received, it was thought that IADS might be concerned principally in strengthening
national research. However, it was now evident from Dr. Wortman's paper and his oral pre-
sentation that the main objective of IADS was to assist national governments prepare alter-
native strategies for production and development although it would, as a matter of course,
concern itself in national research and its application to increased production.

517. The Chairman affirmed that TAC welcomed this initiative, apparently being fol-
lowed also by other countries, as a valuable means of supplementing the wide range of project
and technical assistance given by several international gencies, especially FAO, and bi-
lateral donors in support of enhanced farm production.

518. In his judgement the services of IADS were most likely to be prevailed of by,
and most valuable to, governments lacking sufficient technical skill in their own civil
service structures to formulate development policies and to determine the essential ele-
ments involved. There was reason to believe, and the charter provides the possibility for
it, that the work of IADS could go beyond that level in which case it could involve support
from the World Bank, FAO and the larger bilateral donors.
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51,. It was clear that the work of IADS would help complement the research programmes
of the International Centres particularly in their outreach activities.

520. With regard to relations with advanced scientific institutions, the Chairman

pointed out that TAC had already suggested that the International Centres should develop
contacts with advanced institutes for work on fundamental constraints which limit yields

and on factors of production. Megy of the Centres had already established these links

and it was opportune for TAC to discuss with Centre Directors the best ways in which these

relationships could be further developed. There were two aspects to be considered. Either

a Centre would be seeking assistance on a particular problem, or universities and institu-

tions were looking to work collaboratively with the Centres. In the latter aspect there

was a need to safeguard Centres from an avalanche of requests to collaborate in well-meaning
but perhaps not completely relevant scientific work. Thus while TAC and the Centres very

much welcome the developing programme of the National Academy of Science in the United

States to assist both the International Centres and national research programmes in develop-

ing countries, they believed that there should be a proper mechanism of establishing these

relations.

521. The Chairman had noted with great interest the approach of the United Kingdom

Government, for example, in meeting Centres' requests for help on particular problems. He

referred also to the procedure that Australia had adopted in screening requests for collabora-

tion and for assistance in research on particular problems.

522. TAC felt that procedures of this sort were needed to protect both the interests

of the Centres and would-be donors and this was a matter for discussion with the Centres'

Directors at the next meeting.

523. An incidental point to the present discussion but which had arisen before and

would be emphasized by the Chairman in his report to the CG in July, was that as a conse-

quence of the increase in linkages between Centres and advanced scientific institutes there

was a danger that where bilateral donors picked up some of the programmes of Centres, TAC
might find itself advising the CG without full information as to the on-going activities.
It was essential that when TAC was asked to pass judgement on the work of a Centre it had

a complete account of the activities of the Centre in question.

Agenda Item 6 - Priorities for Research

524. The Chairman recalled that the present revision and updating of the TAC priorities

for research began at the Eleventh Meeting in Mexico. This led to the paper, tables at the

present meeting, which all agreed was an excellent piece of work on the part of the Executive

Secretary, and which was a revision of the 1973 priorities statement done in the form of com-

menting on particular matters in the original paper which called for revision in the light
of the Mexico discussions.

525. He then referred to the various points which had arisen from the discussion of
the paper. The first related to the need for an elaboration of the section on post-harvest
technology, specifically to reiterate TAC's point of view that the work of a Centre should

be confined to the farm and village level, and further to emphasize TAC's general interest

in the wider aspects of this field of research. As a follow-up he indicated that TAC pro-

posed to invite the Chairman of the CG coordinating group for an exchange of ideas on the
nature of the work required beyond the village level.

526. The next point raised concerned the position of forestry among TAC's priorities.
The Chairman made it clear that although TAC recognized that forestry was related to land
use patterns and that the denudation of forests could have a bearing on productivity of
food, it was not prepared to give forestry research per se a priority placing. As a re-
sult of strong arguments put forward by some members it was agreed that research on forest-
farm systems development might be appropriate at certain of the Centres, for example IITA,

and that there were a number of other problems related to forestry which required further
study. But while agreeing to the need for some interrelated forest studies, TAC was not
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disposed to give forestry research, as a whole, a much higher priority without knowing more
about existing facilities and the need for research. TAC therefore welcomed the current study
sponsored by IDRC to review the present state of forestry research in developing countries,
and would wish to examine the report of this work before proceeding any further in this mat-
ter.

527. Turning to the question of priorities of the "non-food crops", the Chairman re-
ported that he had made a fairly definite statement to the CG meeting (July 1975) that TAC
was willing to reconsider the position as regards cotton. TAC had in mind making a sig-
nificant change in the priority allocation to some crops not grown primarily for food and
cotton was a special case. However there were still some doubts expressed at the present
meeting as to whether this judgement should be confirmed and in the light of this and the
fact that one or two members had felt that cotton may already be receiving adequate research
support in developing countries, it was proposed that TAC seek a further evaluation of the
matter before making a final recommendation as to the degree of priority to be accorded this
crop.

528. TAC had also proposed to look more closely at coconuts which although it had
only modest food importance it was a very important industrial crop particularly in the many
islands of the Pacific Ocean where it, in fact, was of major socio-economic importance.
There were, however, a number of different research problems and TAC wished to know more
about these and the overall research situation before proceeding further.

529. The Chairman then referred to the question of climate, water and crop growth
which had been discussed both under the TAC priorities head and independently. TAC generally
felt that the Centres should be devoting more attention to relations between weather, soil,
moisture availability and crop growth although it was recognized that ICRISAT was already
giving emphasis to work in this field. TAC proposed to draw the attention of Centres to
this matter in future discussions with them.

530. On the question of vegetable research which had been dealt with earlier, TAC
felt that this was likely to be moved to a higher priority following the results of a fur-
ther examination of the needs for international support.

531. In addition to these proposals for shifts in priorities several members felt that
the subject of nutrition research should be given more recognition. It was agreed that TAC
should be better informed on any linkages Centres had with other institutes in this field
and what their attitudes were as well as about the proposal to set up an international pro-
gramme of applied nutrition research outside .the CG system. Although TAC had given emphasis
in its first priority statement to the provision of calories this did not preclude an interest
in efforts to raise the protein content of cereals.

532. Other matters to which TAC members had suggested more attention should be paid
were the improvement of plantains, bananas, and of the neglected goat.

533. With respect to these possible shifts in priorities, the Chairman stressed the
importance of understanding the concept that the priorities had to be determined in relation
to a fixed level of funds and consequently it was not possible to add new priorities without
withdrawing somewhere else. He wished it understood that notwithstanding the fact that TAC
would seriously put forth proposals for research in new areas or for expanded research in
existing institutions, it was not going to be wild-eyed; it hadn't been wild-eyed in the
past and it wouldn't be in the future. TAC had to base its proposals on the assumption that
there would be at least a modest steady expansion of financial support in real terms. He
regarded this concept as vitally important for the CG's view of its own future since if
they were to decide that there could be no expansion of funds then TAC would have to im-
mediately revise the whole priorities statement.
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534. Attention was drawn to the need to distinguish between a neglected field of re-

search and a priority justifying the recommendation for support from the CG. It was felt
that resources should be concentrated on critical fields where reinforced efforts seemed

likely to give a relatively rapid payoff. Whereas some members saw a danger of pressures on
TAC to widen its priorities too far, it was pointed out by the Chairman that TAC was in a
position to recommend a proposal for research which, while not having a priority justifying
CG support, might justify the attention of the additional source of funds coming from bi-
lateral donors. This, in fact, had been done on occasions and TAC would not hesitate to
assist worthwhile proposals in this way.

535. In this respect there was a general feeling that TAC's activities, its criteria,
its methodologies and approach to defining priorities should be more widely known. The
Chairman felt that this information together with TAC's views on the feasible financial
magnitude of the CG system should be contained in a document separate from that of the
priorities statement. He thought that this would be of value to the CG's review panel.

536. With regard to the statement of TAC priorities the Secretariat had been asked
to prepare a revised paper, taking note of the full debate at this meeting, to provide TAC
with a new overall priorities document. TAC wished to finalize this at the May meeting so
that it could be of maximum value to the CG review committee. The Chairman believed that
it would offer significant help to them.

537. He then referred to a matter which although not strictly within TAC's Terms of
Reference was nevertheless of considerable importance. This related to his concern with the
possibility of overlaps between CGIAR and CGFPI with respect to support for national re-
search and his belief that this was a proper matter for consideration by the 0G review com-
mittee as established by the Chairman of the CG. Likewise, TAC's strong support for socio-
economic research inevitably emphasized the need for investment and pre-investment to
translate the results of research into action. He felt that this fact might be highly
relevant to the proper role of the CGFPI and although these matters were not appropriate

for TAC to pass judgement on it was, however, appropriate for TAC to suggest that the CG
review committee consider the future role of the Consultative Group system as a whole.

Agenda Item 8 (a) - Water Buffalo Research Consultation

533• The Chairman commented that the delays in dealing with the question of water
buffalo research was a matter that had been very much on his conscience at two meetings
of TAC. There had been a slow response to the requests from Pakistan and the Philippines
that TAC recommend the establishment of an international centre on water buffalo research.

539. He referred to the fact that the earlier considerations had led TAC to conclude
that although there was no clear case for a single centre, everything pointed to the need
for strengthening regional and national efforts and it was to this end that TAC had decided
to devote its efforts.

540. He was pleased to report that recent progress had been such as to allow him to
promise a conclusion to the matter in the May meeting and that arising from this TAC would
make some recommendation to the 0G meeting in July.

541. The most important aspect of the progress made was the organization of the TAC-
sponsored expert consultation in Singapore from 10-13 March. All Asian countries that had
buffalo research programmes would attend together with participants from Egypt and Brazil.
The purpose of the meeting was to indicate the present status of buffalo research in the
various developing countries, discuss suitable mechanisms for the coordination of such
research including, specifically, mechanisms which might lend themselves to international
support. Various options would be presented, including those proposals already submitted
by TAC, which would be reported back to TAC in order that a definite conclusion could be
reached at the May meeting.
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Agenda Item 8 (e) - Research on Water Use and Management

542. The Chairman explained that he had placed this item on the agenda again mainly
because of the recognition that Centres would naturally be tending towards certain aspects
of water usage in relation t. their crop-oriented research or their farming systems-
oriented research. However, altho'-;h everyone recognized that water research was important
the Centres did not seem to be doing anything specific about it which had led to some

members expressing their concern.

543. It was realized that part of the difficulty lay in the fact that there could

be entirely different points of view, for example, that of the engineers who recognized
the need for more dams and better reticulation systems or that of the plant physiologists
who wished to study the uptake of water by plants and determine the optimum watering
schedule.

544. The Chairman stressed that he was not advocating a research centre, or for that
matter, any particular solution, but merely to bring notice to the previous discussion by
TAC and the need to bring the subject back on the agenda for further serious thought.

545. He informed the meeting that he had asked FAO to assist in updating the informa-
tion on the worldwide development in the use of water but more specifically in relation to

its use in those farming systems where water represents a severe constraint, that is, in
the semi-arid areas.

Agenda Item 8 (unscheduled) - Weather-Food Interaction

546. Although the subject of weather-food interactions had been debated under the TAC

priorities head it had been tabled as a separate item on the agenda primarily in response to
a letter received from Dr. Dahl of the Massachusetts Institute of Technology drawing atten-

tion to the research work being done in the field of computer modelling of weather in relation

to agriculture. In particular the letter had drawn attention to the consequences of over-

grazing on weather and the weather changes which could accompany major afforestation projects.

547. The Chairman believed that TAC was well aware of these weather interactions but
pondered on the question of the extent to which TAC should enter this field of research in

any way by recommending some CG support for it. He thought that in general most TAC members

felt that the subject was adequately covered by research institutions outside the CG system.
However, it was his intention to inform the co-sponsors of the approach and report the present
feelings of TAC. If the co-sponsors wished TAC to examine more closely this whole field of

research then it would do so.

KY • He stressed that this position which TAC had assumed did not retract in any way

his previous statement that the weather/climate/crop relationship was highly important for
the research of the Centres.

Agenda Item (unscheduled) - Formation of TAC Subcommittee on Grain Legumes and Plant Nutrients

54S1. The Chairman commented on the fact, as known to CG members, that TAC had active
subcommittees - one on grain legumes and another on plant nutrients. It had been decided
to combine these two into one and the new subcommittee, consisting of Drs. Ruttan and
Swaminathan as co-chairmen, with Drs. Blumenschein, Madamba and Ajibola-Taylor as TAC members,
with authority to co-opt outside specialists, including Dr. Witten, Director of the Inter-
national Fertilizer Centre, as required, was asked to meet again and report further to TAC
on the fields of work which had not been adequately considered, particularly aspects of bio-

logical nitrogen fixation and organic fertilizers.
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Agenda Item 8 (unscheduled) - Aquaculture

550. TAC had reported that it considered aquaculture to be an important part of the
total food supply and as such had proposed certain modest steps which had been picked up
by the IDRC of Canada. TAC believed that the lack of skilled workers was a major constraint
and consequently that training was a principal need.

551. Because of the fact that aquaculture was rapidly assuming greater importance
in many areas it had been decided to put it back on the agenda for further examination.

Agenda Item 10 - Proposals for Soya Bean Research

552. The Chairman called attention to the fact that soya bean research was one of the
few matters of high priority that had defied the ingenuity of TAC and the CG to resolve the
attendant difficulties. TAC had proposed the development of a research network with INTSOY
as the base institute but this had proved unacceptable to the 00. The CG had therefore
expected TAC to re-examine the question and submit new proposals.

553. Discussion at the present TAC meeting had at first centred on alternative organi-
zational approaches, such as developing a centre in Brazil or at IITA with strong support
from INTSOY.

554. Because five members of the present TAC had not participated in the earlier
examination of the subject, the debate to a large part had been wide-ranging covering as-
pects such as the utilization of soya beans as human food, both directly and indirectly,
the adaptability of the crop to tropical conditions, both humid and semi-arid, as well as
the most appropriate method of developing necessary research. Although it was decided that
a final comment on the true position of soya beans among the priorities must await further
discussion there was a consensus in support of the earlier high priority view of TAC.

555. It was agreed that the earlier documentation should be upgraded, especially to
restate the present range of research activity and the extent of the linkages already es-
tablished by INTSOY. The TAC Secretariat was requested to initiate and coordinate this
further work and provide the necessary papers for the next round of discussion which the
Chairman felt should be definitive. At this next discussion on soya bean research, which
might be either at the May or October meeting, TAC would invite an INTSOY scientist to parti-
cipate.

556. The Chairman reiterated that it was TAC's aim to re-check its views on the re-
search needs. He believed that the outcome would be a confirmation of TAC's earlier views

on the high priority to be accorded soya beans and that they would arrive at a solution to
the organizational problem.

Agenda Item 7 - Procedures for the Evaluation of Agricultural Research Programmes

557. This matter arose out of a request from Dr. Swainathan, leader of the IRRI
Review Team, for a paper on the evaluation of agricultural programmes for the guidance of
the mission. The paper, prepared by Dr. Ruttan, a TAC member, set out the principal issues
which the team should deal with; what was possible to accomplish by research; what kind of
research was worth doing; and what inputs were necessary to produce research results and
to enable a research institute to function in the socio-economic and political environment in
which it works? The paper also posed the problem of how far an institute should be expected
to go in quantifying its objectives.

558. TAC had recognized the value of this paper both to the IRRI Review Mission and
the forthcoming CGIAR review.
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559. Following a revision of the paper, which Dr. Ruttan had agreed to do both in the
light of comments made at the meeting and the experience of the IRRI review team, it will
be further discussed at the May meeting.

560. The Chairman exp-essed the belief that the paper would undoubtedly create wide-
spread interest and for this reasor he hoped it would be made generally available. It would
amount to a very important input for the work of the CGIAR review committee.

Agenda Item 15 - CATIE

561. The decision to have further discussion on the CATIE request for 0G assistance
was in response to a request from the World Bank which arose from an apparently fortuitous
visit to the institute by the President, Mr. McNamara. Unfortunately he had not been fully
briefed as regards TAC's earlier deliberations on the CATIE proposal.

562. There was a full account of TAC's discussions in the report of the llth meeting
in October, 1975.

563. The Chairman pointed out that TAC had given, in his opinion, a very thorough
and complete consideration to the CATIE proposal. TAC had quite firmly endorsed the insti-
tute's programme although it did indicate the need for linkages, which did not appear to
exist at the time, with national institutes in member countries as well as with CIAT. These
were essential if the programme of CATIE was to have real significance.

564. He expressed his pleasure at the response from CATIE in the light of TAC's
earlier suggestions regarding the development of these linkages. Good progress had been made
and TAC now held the strong belief that CATIE's status would be quickly and significantly
enhanced by these linkages by rendering its research programme more effective and much more
worthy of recognition in the international scene.

565• He stressed the fact that TAC had originally endorsed CATIE's programme with
the proviso that it wouldn't be successful unless the matter of linkages was attended to.

566. The Chairman paid tribute to Dr. Elgueta, President of CATIE and a former TAC
member, who had been very seriously injured in an automobile accident. On behalf of TAC
he would send good wishes for a speedy recovery to Dr. Elgueta and his wife who was also
injured, but less sriously.

Agenda Item 18 - CGIAR Review Committee

567. The Chairman referred to the fact that the CGIAR Review Committee was now es-
tablished although, unfortunately, a start to its work had been hampered by the illness of
the appointed Director.

563. He mentioned that he had offered the full cooperation of TAC and its Secretariat
which offer had been endorsed at this meeting.

569. He believed that TAC would be providing a significant input to the work of the
Review Committee especially in respect of the determination of priorities for the future
activities of the CG over the next five to ten years, and as a consequence he considered
that the TAC would also be able to contribute usefully to the projection of financial hori-
zons.

570. Several TAC members had emphasized the need for the Review Committee to draw as
fully as possible on the accumulated experience of TAO and while there was no wish to fore-
close the right of the review committee to express its own opinions on priorities there was
naturally a strong feeling that the main input to the work of the review, in respect of
priorities, should come from TAC. The Chairman assured TAC members that this was fully
understood by Mr. Baum and his colleagues undertaking the review.
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571. As he had earlier intimated he believed that a paper prepared by the Secretariat
on TAC's method of work and its approach to, and the criteria for the choice of priorities
would be a useful contribution. It was agreed that the TAC and CG Secretariats would main-
tain close contact on these matters and that the final drafts of the new TAC priorities paper
as well as that on its methodologies would be transmitted to the CG Review Committee as soon
as possible after they had been cleared by TAC in May.

Time and Place of Next Meeting (Agenda Item 20)

572. The next meeting of TAC would be in May starting on Sunday, 9 May, with TAC's own
discussion to complete the work on the IRRI Review Mission, the Priorities Paper, vegetable
research, water buffalo research, and if possible further discussion on soya beans. It was
also agreed that there would be a general visit to IRRI activities and facilities in Saturday,
8 May.

573. From Monday 10th through Wednesday 12th, TAC would meet with Centre Directors,
collectively on the first day to discuss matters of concern to all of them and to TAC, and then
individually on the Tuesday and Thursday (if required) to review each Centres' programme for
1977.

574. If there was a need for extension of the meeting into Thursday the Chairman in-
dicated he would be asking Dr. Swaminathan to take the Chair as he would have to leave Manila
on the night of the 12th.

Role of the TAC Secretariat (unscheduled item)

575. The Chairman remarked on the importance of the Secretariat in the work of TAC
which would be impossible without a good deal of background work. This involved not merely
organizing meetings and missions, organization of a kind not necessarily difficult, but also
handling a diverse group like TAC and providing it with the material necessary for its
meeting, which was a more difficult task. In this respect it was agreed that the Secre-
tariat was, superb in doing this.

576. The Chairman stated very sincerely that the TAC Secretariat was a good part of
the FAO total machinery and the agenda for TAC meetings would be impossible of proper handl-
ing and resolution without the significant input from the FAO Divisions. It was well reco-
gnized that FAO was the organization with worldwide experience both in development and in
research, and as he had already indicated from time to time, TAC simply could not make pro-
gress without calling on the various Divisions of FAO for help. He expressed an apprecia-
tion of that help in the past and really looked forward to a continuation of it.

577. The Chairman in closing the meeting and remarking on how useful it had been,
expressed his pleasure at how quickly the new members had fitted into the style of TAC and
how ably they had made contributions in their own right. This augured very well indeed for
the future of TAC.
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December 15, 1975, with enclosure "Tropical Agricultural Research
and Training Center"

v) CATIE - Proposal of 1975 (Available in Meeting Room)

Item 9 Report of FAO Conference, 1975 (Available in Meeting Room)

Item 10 i) Letter to Sir John Crawford from W. D. Buddemeir, Director, ITSOY
- November 24, 1975

ii) INTSOY Proposal - Original Document dated September 28, 1973.

ANNEX IV



ANNEX IV

Corrigenda _o Report of lith TAC Meeting

The following corrigenda have been brought to the notice of the Secretariat:

i. Pg. 41, para. 256, 2nd line;

For ".... CAB Bureau of Integrated Pest Control .... ",

Read: ".... Commonwealth Institute for Biological Control .... ".

ii. Pg. 48, para. 304, 8th line and para. 305, 8th line;

For ".... Hurst .... ",

Read: ".... Hirst .... ".


