ICW 79/3
CONSULTATIVE GROUP ON INTERNATIONAL AGRICULTURAL RESEARCH

1979 REPORT ON
THE CONSULTATIVE GROU?
aND THE

INTERNATIONAL AGRICULTURAL RESEARCH SYSTEM

An Integrative Repart

9

Septamber 14, 19
CGLAR _Secretaria

ot~



TABLE OF CONTENTS

I. INTRODUCTION

II. CONTRIBUTION OF THE CENTERS TO TECHNOLOGY DEVELOPMENT
Introduction
Plant Breseding Programs
Farming Systems and Socio-Zconomic Research
Mechanization
raining

Basic Research and the Generation of
Scientific Knowledge

Concluding Observations

IIIL. THE NEEDS FOR 1980

Introduccion

1980 Budget Requeasts

[})

Proposed 3Budget Reductien
Recommended 1980 Budgets
Proposed 1980 Funding

1981 Requests and Forecast

Iv. LONGER-TERM FINANCIAL PLANNING
Introduction
Five~Year 2?lan

Future Governance and Management

v, CCONCLUSIONS

(98]

’—4
wn

23
23

28

o~
O



- ii -

ANNEXES

IG

II.

III.

Iv.

VI.

ViI.

International Research Centers and Programs
Supported by CGIAR

Membership of the Consultative Group on
International Agricultural Research

CGIAR Contributions 1972-1979

Proposed 1980 Budget Reductions

Recoumended Center Budgets for 1980

Illustrative Possible Growth of CGIAR System 1980-1984

Standard Budget Tables

Page

47

48

49

50

35

56

58



1979 Raperet on
The Consultative Group
and the
International Agricultural Rasearch System

I. INTRCDUCTION

1. The concept of ceonducting agricultural research for the benefit of

the developing countries at a number of individual internmational agricultural
research centers is now almost 20 years old. The Consultative Group on Intar-
national Agricultura’ Ressarch subssquantly foundad to suppor such centers
and link them in an integrataed system now appreoaches its aecond decade.

2. One or two decades rapresent a vary short time in blological
long enough to defins major problems and assemble and equip teams of
manpowar, but often too short to have a measurable impact on production in
farmers’' fislds.

3. Because the technology develeped for wheat and rice has had a spectacu-
lar impact on production, and since the CGIAR system as a whole has grown
rapidly, it is sometimes inferred that the research conductad at the inter-
naticnal agricultural research centers (the ILARCs) will soon result in further
dramatic advancas in the producticn of cther focd crops. This is probably
uncduly cptimistic., Future advances are likely to be oradual, though effective
just the same. They will result fron the combined effacts c¢f prograss on many

~

fronts.

&, The CGIAR Secr carizt's 1977 and 1978 arnual reports (the ''Integrative
Reports'') anals the growth and achievemenzs of the system and attamptad to
assess the 1mpact of its research on production. The 1978 Report summarizad

the available infcormation regarding the impact of the modern wvarieties on

agriculcural output and yields and discussed scme of the major socio-scone
consequencas. Of necessity, it rested heavily on the resuLts of
ment of wheat and rice techmology since improvad variaties of crcps
other ILARC research pre g ams are uoc vet widely growm. The intro
the new high-yislding variestiaes of rice and wneat had had remarkac e and
widesgpread favorable eff cts, but the impact of rasearch on other cross and
farming systams, while likely to be important, will probably be lass dramatic

and harder to achieve. Nevertheless, the rasearch programs established subse-

<

quent 2o these for rice and wheat, while still young, are producing a stream

m

vy

.

of new knowladgs and new tachnoleogy. Some of %his may be applied in farmers’
fields in the near future, but some mav not be :aken up for vears. Whils
gvervone would agrase that the ultimate objective is increased production

by farmers, 1t zmust be reccgnized that a research systam as such must be
judged by its output of new knowledge and nsew tachnology deva*oouen: {R&D)
which can be medifisd as necassary and applied by developing couniry institu-
ticns. Modern agriculiure could not functicn without advances in scisncific
xnowladge; the transforzacion of this into inputs, farming tachniques zad
farmer skills is the =most important faczor in increasing productivity., Whils
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improved technoclogy is only one element of development, the output of new
knowledge, the development of new technology, the training of scientists

and the improvement in the national agricultural R&D systems will undoubtedly
form the most pervasive and long-lasting effect of intermational agricultural
research.

5. Part II of this year's Report is, therefore, about the output of the
system, It describes the breadth and scope of the scientific endeavor at

the centers, the research strategies they pursue and some of the innovative
features of the research programs. It does not attempt to speculate om when
such technology might be applied nor on its potemtial impact at farm level.
Neither does it attempt to assess the quality of the research work at the
centers; this is covered by the quinquennial reviews of the Group's Technical
Advisory Committee.

6. Because R&D is a long-term process, it needs assurance of steady long-
term funding. Such funding has in fact been forthcoming from the donor mem-
bers of the CGIAR, though the decrease in the last two years in the rate of
increase in contributions is a matter of concern, particularly at a time of
rapid inflation. This decrease has come just as the output of the centers

is increasing significantly and the period of consolidation decided upon by
the Group three years ago is coming to an end. The effect has been to open
up in 1980 a sizeable gap between the requirements of the centers and the
estimated supply of funds, and, accordingly, to heighten the Group's concern
with priorities, the growth of the centers and cost-effesctiveness.

7. At thé same time, however, the need for increased agricultural pro-
ductivity in the developing countries remains as urgent as ever. The recent
United Nations Conference on Science and Technology for Development has again
drawn attention to the imbalance of resources for research on the global level,
to the grave disadvantage of most developing countries. The CGIAR is an inter-
national effort directed at redressing this imbalance in an area of prime con-
cern to both developing and the developed countries.

8. Considering the present and potential output of the CGIAR system, and
the intention of the richer countries, as expressed at the Tokyo Economic
Summit, to place more emphasis on overcoming hunger and malnutrition and on
increasing aid for agricultural research, it is opportune for the CGIAR to
reaffirm its long-term commitment to the development and support of inter-
national agricultural research.

9. This year's Report concerns itself in particular with the output of

the system and the need for longer-term planning by the Group. In Part II

it starts with a survey of the output. Part III describes the needs of the
international network in 1980, and includes proposals to close the gap between
budget requests and estimated contributions. Part IV recommends the develop-
ment of a longer-term financial plan for the CGIAR, with a proposal to double
by 1984, in current terms, the resources made available to international zagri-
cultural research. Part V draws scme conclusions. :
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II. (CONTRIZUTION CF THE CENTERS TO TECHNOLOGY DEVELOPMENT

Introduccion
10. Agricultural rassearch contributes to both scientific _rinciplas and
technology devalopment, 3asic scientific principles are unlversally appli-

cable, but using them to generatz new tachnolegy is much influenced by the
physical, biclogical and socioc-economic envirecnmments in which agriculture,
the primary area of economic activity in the developing countrias, tzkes place.
In other words techneleogy does not have the wide applicability of scientific
principles. Howevar, the international centers have concantratad mainly on

technology development since it is through the zpplicaticn of new technolegy
that increases in productivity ara obtainad. In addition, mission-orientad
basic rasearch (paragraph 34) is neaeded in maay areas; some of the centars
are now putting morz of their rasources into such research, though major ei-
forts on shorter-tarm targeted research nust, of course, continue.

11, Progress at :he centers is coverad in their annual reports, and in
contributions to scientific journals and seminars. However, scisntific and
technology advancsas Land to ba =2pisodic in narure, at least in tﬁa short tarm,
so the discussions cf ona year’'s progress or the advancas iz ons rticular
aspect discussed in rasearch paper, cannot give an adequate ?l” yre o the
ovarall centributions over time. A papesr such as this cannot cover all the
contributions that have oeen made by che centers; it must, of necessity, Le

4

selective In being selactivs, wmost attenticn has been given to :he plant
1

breeding, farmlng svstems and socic-economic research programs which produce

the main R&D cugzput of the system. The paper also gives some attention to

ways in which the centaers have contributed to the expleitation of exist
sciencific ideas by institutional innovation and to their influence on

I

kinds of goals chat ars sat by national rasearch organizations. Trai

sciantists are one of the most valuable products of a scientific orgaxi ation

and some aspects ¢f the IARCs' contribution in this area are also discussed.
Plant 3reedinz Zrogracms

1 lore than 30% of the resources cf the crcp research programs of the

e s used in plant breeding and closely ralated preciscts. Plant brasd-

i een likaned to a factory in which materials with wide genetic wvariz-

£ passaed through a saries cf processas in which the sndéd product is

. N / . - . - . .

i varistiss.=' In the infernmacional zenters, material may be taken

a1 zssambly line” at vari ou; stages, and 7assad cun to natioconal pregraums

£ shing according to th particular needs, or finished varisties may

b ced by the center.

1/ Arﬁo’d, M., B., Agricultural Resea fcr Develozment. Cazmbridge Universicy
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13, The goal of the early programs at both the International Rice
Research Institute (IRRI) and the International Maize and Wheat Improve~
meant Center (CIMMYT) was the production of plant types that would be
highly responsive to fertilizers, insensitive to day-length and resistant to
some of the major diseases; in other words, high productivity was the goal.
This goal is still pursued in most programs, CIMMYT, for example, stating
that the breeding of durum wheat varieties with high yields under optimum
growing conditions is one of its primary aims. However, the impact of the
new technology has shown that output would not increase significantly in
many areas unless the new technology was suitable for the rescurce-poor
farmer.

14, ~ The recognition of this limitation has led to changes in breeding
programs, to the recognition of the importance of studying existing farm-

ing systems and consequently to greater emphasis on yield stability and
selection for low iaput, high risk conditions. This change in emphasis has
also persuaded many national scientists to pay more attention to breeding

for adverse conditions. Most scientists recognize, however, that it will

be necessary for countries to follow both strategies for, just as individual
countries vary in their requirements for high input technology, so do regions
within countries. Variations in soils and climate influence greatly the dis-
tribution of crops. Bread wheats, for example, are grown in the better rain-
fall areas, while barley is the crop of poor farmers on pcor land; sometimes
‘cash crops, (cotton, for example) may occupy the better land, and food crops,
like cassava, the poorer areas. No country can afford to neglect regions

with high production potential, if only to produce cheaper food for the rapidly
increasing urban populations, but the resource-poor farmers, often in areas of
high risk, must also have access to better technology.

Conservation and Utilization of Genetic Resources

15, Man has made great use of the genetic variation over the past 10,000
years in the relatively few species which he uses for food, shelter and clothing.
Although genetic diversity can be created by mutation breeding, by far the larges
reservoir of such variation (gene pools) remains in the many cultivated varieties
and closely related wild ‘specles. Hence the internaticnal centers have a major

. involvement in the collection and conservation of such material.

16. More than half a century ago it was recognized that from the beginning
there were only a limited number of centers of diversity or origin of the im-
portant species. These are areas of great antiquity of cultivation and thus

are of great interest to plant breeders, but unfortunately, they are now suffer-
ing genetic erosion due to the replacement of the wide range of local, primi-
tively cultivated, varizties by the improved cultivars and to the extension

of cultivation into the natural habitat of the closely related wild species.

In addition, much tropical rain forest, the source of genetic diversity of
valuable timber species and tropical fruits as well as some potentially valuable
drugs, 1s being cleared for agriculture.
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Pearl Millet
Rice

Rice
Sorghun
Cassava
Cassava
Potato
Cowpea
Chick-pea

Lima Bean

Phaseoleus sp.

Pigeon Pea
Soybean
Groundaut

Forages

Table 1.

Center Germplasm Collections

Approximate Number of Accessions

13,000
5,500
37,000
4,500
15,000
2,500
350
12,000
8,000
11,300
11,200
21,000
6,000
800
7,000

3,500

Center”
CIMMYT
ICRISAT
IRRI
IITA
ICRISAT
CIAT
IITA
CIP
IITA
ICRISAT
IITA
CIAT
ICRISAT
IITA
ICRISAT

CIAT.

*For names and locations of intermational agricultural research ceanters
(IARCs) in the CGIAR system, see Annex I.
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28. The broad objective of the IARCs breeding program is to provide
farmers with varieties that will outperform the traditicmal varieties

even in the existing conditions. Such improvements can be obtained through
better pest and disease resistance and ability to withstand drought, but

it should be emphasized that the opportunities for increasing yields in

the absence of better farming practices and increased inputs are limited.

Plant Breeding Organization

29. Generally, the international centers use the same plant breeding
techniques as those in national programs throughout the world, but they
differ in capacity and in organization.

30. Plant breeding is basically a system of managing the direction and
increasing the speed of the processes that occur in nature, and the number

of progeny with the desired combination of useful characters can be increased

by manipulating large numbers of parents. In this the centers have a dis-

tinct advantage in that they are able to handle large numbers of crosses

and to distribute their materials -widely for testing (Table 2). They have

more genetic variation at their disposal by way of germplasm collectious than
most national programs; they have made their breeding programs interdisciplinary
by invelving other disciplines. 1In several crops they are able to double or
treble the number of generations per year by techniques such as "shuttle' breed-
ing, i.e., carrying ocut the crossing programs twice a year by operating in two
different climatic regions, as used in wheat. They have developed techniques

for seed producticn in crops that are normally vegetatively reproduced. Finally,
they have been able to use the extensive internatiomal testing networks in which
the centers and national programs exchange and test breeding material (Figure 1),

31. The introduction of global testing is an example of a vast expansion
in scale of an idea that began many years ago. In 1952 FAO started a regional
aursery screening program in North Africa im collaboration with the U. S,
Department of Agriculture and the European Cereal Rust Association, Now there
are international testing networks for each of the crops of the centers work-
ing on plant improvement. These may cover as many as 380 or 90 countries with
several sites in each country (Table 2). Intermational collaboration on such
an extensive scale has been one of the ocutstanding achievements of the inter-
national system during the past decade. :

32. An advantage of a global testing network is that widespread screening
for new diseases or pests is possible and disease "hot spots" can be used to
test for resistance in new materials and thus help to keep one step zhead of
races of diseases that are continuously eveolving. Global cooperation on
protection against serious pests and diseases is particularly important in an
age when these can move rapidly, not only from ome tropical country to another,
but from the tropics to the temperate countries.



International Testing of s
Croos bv IARCs (197

Number of Nurseriess/Linas

Crosses/ Number Sent Number of Countries
Crop Pollinations for Testing in which Testad
Rice 5,000 _ 577 41'
3raad Wheat 10,000 595 95+
Durum Wheat 3,000 352 S6*
Triticale 4,000 400 77
Maiza 17,000%* 3,470 8Q%*
Rarley 2,300 238 T4*
Cassava (CIAT) 5300 30 20
Chick-pea 1,200 327 28
Pigeon Paa 500 » 39 ' , 20
Cowpea 100,000%=* . 3% 20
Bean 1,300 250 30
Groundaue 50,000%*

* These include soms nurseriss in developed countries.

**% Pollinaticus.



FIGURE |

SEZLECTION, BREEDING AND PROGENY TESTING OF BEANS
IN INTERNATIONAL AND NATIONAL PRCGRAMS (CIAT)

National Program
Varieties

Germpiasm 3ank Breeding Lines (National
Accessions and international Programs

\ R l

e

Selection of about 3C0 Parents
and about 2,000 Crosses of Parents
Par Yaar.

v

Selection for Rasistance o Cartain Diseases and Pasts,
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Nationat Programs
Seiectiors
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Confirmation of ar Scraening for Resistance o Cartain
Disedses and Pasts and Photcpoeriod Insensitivity, (about
1,400 lines 2nters.

+

Preliminary Yield Trial. Testing for Aaditional Resistanca
20 other Diseases and Pasts of lass Current Imoortance.

MNaticral Program
Setecuions

Germolasm

Rank Accession

Internaticnal Sean Yiald and Adaptation Nursery; Uniform
Replicated Nursery Shioped Warld Wide.

Is

v

Nationat
institutions

CIAT
3reeding Pragram

.

New Commaericai

Yarieties

‘MNorid Bank — 20783
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Plant Quarantine

. While global cocperation on tasting for plant pests and diseases
fers many advantages, a program which invelves moving large quantiries
of plant material arcund the world zlsc raises many problems of disease
transmission and plant quarantine. Every country is naturally feariul
about the introduction of naw pesta and diseases, but the standard of
plant quarantine varies considerably. The IARCs have developed seed
reatment techniques which are impressive 1n both their affectiveness and
the scale on which they operate. As indicated in paragraph 22, centers
dealing with clonal material (IITA, CIP and CIAT) have developed various
tissue culture techniques that ensura freedom from viruses. Use of tru
seed rather than clenal material can also overcome scme of the preble
though svan this presents diffdcultias, e.z., spindls tuber virus in
seed of potatces. Generally the recipient countries have a sound tru
the quality of the IARC materials, but there ars still difficulties in mov-
ing plant materials in an efficienc and timely manner. Since such movements
are vital to the operation of plant improvament programs, this is cbviously
an area requiring continuing attention from the IARC system.

33
°

h

Plant B3reecing Achisvaments

34, Through plant breading research thas achievaments of the inte
centaers have been significant in improving rasistance to pests and dis
tolarance to adverse c¢limatas and soils and nutriticnal quality.

3s5. Pest _and Dissase Resistance. The introducticn of the dwarf genes in
wheat and rices raised yield ceilings substantially and the new short seascn
rice variaties made dcub;a or aven treble cropping a practical proposition in
many areas. This is an outstanding example of a successiul plant breeding
program, but success must be judged not only by large yield increases but

also ©y other Zactors like pest and diseazse resistancz. Since the achieve~
ments in the 60s, CIMMYT and IRRI have devoted substantial plant breeding re-
sources to maintaining chese gains. When the introduction of new genes Zfor
pest and disease rasistance in rice alse introduced weaker straw and greacer
susceptibility te lodging, Iurther breaeding 2o overcome these weaknassas was
needed. Such genetic linkages have proved difficult to brea&,gf and much
effort has been raquired co bring the yialds of the newer varieties up to that
of IR8 which was released in 1966.

While the research also on the other cesr2al crops is designed zo rzise
izugs by improving the ratic of grainm £o straw, pests and diseases

1d increases. This 1is equally true of tuber crops and graia and
lagumes. So a3 gresat deal of rasearch rascurtes has o be devotad to
improving pest and disezse resistance.

-

g/ Chandler, R, F, Rice in the Tropics. A Guide t¢ the Develgoment of National
Programs. Westview Prass, 1979.
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37. In the tropics and sub-tropics, the range and save
and pests ars more extrame than in temperate zomes and 1
them, Moreover, the absence of a natural disesase ""break’” caused
climates by winter cold and the vear-round prasence of host plants 1

areas, lsads to greater persistence. This contributes to the r 4 evoluzion
of new biotypes of brown planthopper, for example, where hest plant resisitancs
can break down due to a2mergence of new races of pests or disease in as little
as two y=ars, Table 3 lists some of the major diseases and pests, which, of
course, vary in importance from year teo year and region to region. Further-
more, a once ralatively minor pest or dissase can assume importancs vary
rapidly, Examples ars the brown planthopper, a minor pest in the 1960s, but
one of the most prevalant today, and tungro virus, which is now a very serious
disease ia rics, as is Sevroria in wheat., These changss in plant-pest re-
lationsiips cannoct bte predictad until substantial areas of new varietiss are
grown by farmers.

.

38. While many traditional cultivars have beccme chsolztfe bacauses of
diseasa suscent i the introducticn of modern cultivars could resul:

in grzater potantizl damage due to the replacement of a largs number of tra-
ditional cultivars by relatively few modern wvaristies. It has been estimatad
that 237 of the 130 million ha of the world's rice is in short-scrawed, high
tillaring, photoperiod insensitive cultivars.3/ Furthermore, it is calculated
that this arsa of scme 32 million ha is planted with ouly about 100 variecies
which have replaced hundrads of the traditional cultivars. In Xorzez, for
example, the variety Tongil, first released in 1972, coverad nearly 40% of th
total ar=a by 1977. Large areas plantzad to one variety obvicusly present a
threat of dramatic damage in the event of new pests and diseases. So far, the
~availability of a wide racge of genetic materials has enabled the centers, in
collaboration with national programs, to identify sources of rasistzance to the
majority of these diseases and pests so that tolarant or raesistant varisties
have either been developed or are being testad.

39. A particularly striking example of the progressive devalopment of
resistance is given in Figure II which illustrates heow rice varieties have
been dred which are resistant to the major diseases znd pests of the crop

in the Philippines. CIMMYT has developed wheat wvarietiss rzssistant to rusts
and Septoria. 1IITA nas a number of cassava lines resistant to both mosaic

and baccerial blighc, maize varisties resistant to streak virus and cowpeas
with insect resistance. The CIAT tean program, although ralatively new, has
incorporated socurces of rasistance to important diseases such as common mosaic
virus, rust, anthracnoss, and zngular lazf virus into lines with laproved
vield potential, <CIP potato variesties with enhanced resistance to blight
have besn »rad and further Improvements ars expectad, as combined resisca
to blight and other pathogens, 2.g., bacterial wilt, a number of virus &i
and cyst nematcds, is attained.

ace
sasa

3es

-3/ Khush, G. 8., 1977, Disease and Insect Resistance
2635-341,
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Table 3. SOME ¥AJOR DISZASES AND PESTS OF CENTER CROPS

Crop Disease Pest
Rice Blast, Bacterial Blighe, Tungro, Grassy Brown Planthopper, Green Leafhopper
Stunt, Ragged Stunt, Yellow Mottle Virus Gall Midge, Whorl Maggot, Leaf
Folder, Stemborers
Wheat Stripe Rust, Stem Rust, Leaf Rust, Reot A number, but not as important
Rotting Fungi, Septoria, Head Scab as with maize, for example
Maize Leaf Blight, Ear and Stalk rets, Streak Army Worm, Stemborers, Leafhoppers.
Virus, Downy Mildew, Stunt Earworm
Millet Downy Mildew, Ergot, Smuc, Rust, Blast of minor importance in India,
In Africa there are a number of
gerious pests, e.g., Headworm
Sorghum Striga, Dowmy Mildew, Graia Mold, Charcoal Shootfly, Stemborers, Midge
Rot
Barley Leaf Rust, Stripe Rust, Scald, Powdery A number, but not as important
Mildew, Leaf Spot, Net Blotch, Virus Stripe as with maize
Chick-pea Wilt, Stunt, Ascochyta Blight Heliothis
Pigeon Pea Fusarium Wilt, Sterility Mosaic, About 200, the most serious being

Phytophthora Blight

Borers and Pod Fly

Field Beans

Common Mosaic Virus, Rust, Anthracnose,
Angular Leaf Virus, Bacterial Blighe,
Golden Mosaic Virus

Leafhopper, Chrysomelid sp., .
Bruchid sp.

Cowpea Leaf Spot, Anthracnose, Rust, Target Spot, Leafhoppers, Thrips, Pod borers,
Bacterial Blight, Bacterial Pustule, Yellow Aphids, Bruchid sp.
Mosaic, Aphid-borne Mosaic, Golden-Yellow
Mosaic, Yellow Serere Mosaic, Cucumber
Mosaic Virus

Groundnut Rust, Leafspots, Peanut Mottle, Rosette, Leaf Miners, Pod Borers, White
Peanut Stunt, Tomatoc Spotted Wilt Viruses Grubs, Aphids and Thrips

Cagsava Cassava Mosaic Disease (Africa), Bacterial Mealy Bug, Whitefly, Green and

Blight, Anthracnose, Super Elongation,
Phoma Leaf Spot, Complex of Root Rots
(Latin America and Caribbean)

Red Spider Mitzes, Thrips, Scale
Insects, Hornworm

Sweetr Potato

§.P. Virus Complaex

Weevil, Aphids, White Flies

Potato

Late Blight, Black Wart, Pink Rot, Phoma;
Bacrterial Wilt, Leaf Roll Virus, Virus X,
Virus ¥ and numerous other identified and
unidentified viruses )

Potato Cyst Nematode, Root Knot
Nematode, False Root Knot
Nematcde (at least 9 specias)
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49, The search for resistance to r‘ce blast (Pyricularia orvzas) illus-
trates the encrmous amount of work that has bean neseded to develop varietal
stabilicy to this highly wvariable organism. The disease now zppears under
scme dagree of contrel in lowland rice 1n Asia, but remains a major thraat
to upland rice, esvecially in Africa and Latin America. Thera are also
pests and diseasss to which resistant lines have not yat been developed or
sourcas of resistance identifiad, for example raggad stunt in riczs and in-~
sect pests in some crops.

41, Plaant breedars have used sevaral approaches to breeding for diseaase

resistance. 1In some crops, rice for example, resistance has often invelved

a single major gene (vertical resistance). Howaver, breakdown in *asis*atce

can occur rapidly and in some instancas raplacement varisties may be requi

about every thras yvears or less. Breakdowns of chis kind are nor lizited o
sl a

devaleping countriss, But faw developin g countri hnave the capacity to main-
tain the requirad intensive breeding program for resis:ance %o new diseases

r pests. Thus the IARCs have been able £o play a major rols when new races

0f pests or diszases amergs, for they have been able to draw on their extensive
germplasm ¢ollsction to identify scources of rasistance.

¢ch to disesase resistance
ines, i.e.,, genotypes wi
iffering sources of gens
ease race appears, ouly

g2, This pravents dissase spreading £
1

i

RS S
D -
a.

14

<

<
proporticons. CDMYT has developed wheat multi
resistance to rust, and CIAT rice multilines w

43, A third way of dealing with pests and diseases is
varieties many ninor genes that will provide a mederate lav
£o tha pest or disease (horizontal or field resistance).
is regarded as providing the best chances of leng-tera sz
ferant methdds of scrasning bdreeding matarials will bSe ne
is likely to be increasingly used in the future,

reeding variaties with resistance to pests is cne element cf an 1
rated pest control program, othars being biological and chemical contro
ntifying natural predators, introducing starile males to c*s*upt the ma
2, the use of pheromenas to confuse male insects and testing various
s are among the tachniques being iavestigartaed and teste
s are playing a laading role in developing components of i1tegra*ed p :
T8il, act Ly in menceropzin i : ozpin

3

o only
orm a z=ajor part of tropical a

24,
23
de

7
i

T E
»

[p)

cl
e
TARC

. The foregeing zccount indicatres that the IARCs have made very substanti
prograss in develoning cultivars that show rasistance te ever changiag pest aad
disease syndromes. The results are spectacular only wnen the standard varisty

is ravaged by a new race cf pest or disease to which the new varisty is ra-
sistang. 3ut breading Ior pest and disease resistance is nct a s
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in the natural spraad ui a disease che level of infection is oftea light or
irregular which makes an accurate distinction between resistant and sus-
ceptible types difficult., IARC plant pathologists and antomologists have
done much pioneering work in developing techniques whereby resistant or
tolerant .arieties can be identified.

46, Development of new resistant varieties will not of itself solve the
diseus< and pest problems. Multiplication and wide distribution of high-
quality clean seed of the new varieties is needed, and this is possible
only through determined efforts by national governments.

47. Tolerance to Adverse Climata and Soil Conditicus. 3Breeding for
tolerance to heat, cold, drought, and infertile soils forms part of the

crop improvement program at the TARCs. Breakthroughs in improving drought
tolerance could have very substantial impacts on the production of rainfed
annual crops. A good deal of work has been done on this subject in crops
like wheat, maize and sorghum, but mainly in the devéloped countries. How-
ever, the term "drought'' covers a whole spectrum of conditions, some of
which are fairly specific to tropical areas. Whereas spring planting in

the temperate areas usually starts with the soill profile at maximum moisture
capacity following winter rains, seeding in tropical soils usually starts
with the soil profile at a low moisture level following the dry season.
Although rice is normally regarded as a semi-aquatic plant growing in water-
logged conditions in areas of ralatively high rainfall, many ricelands do,
in fact, suffer quite severely from pericdic drought due to razinfall varia-
bility. IRRI and IITA have been studying the rooting characteristics of
various types of rice, screening the germplasm for drought resistance, in-
cluding developing methods for mass screening techniques and criteria that
can be used to define "drought tolerance''. IITA has been screening other
crops, e.8., maize, for drought stress and tolerance of high soil tempera-
tures, Breeding for drought tolerance may not bring the spectacular results
attained in irrigated agriculture, but even small improvements would be of
great benefit. However, major advances in this field are likely to need
considerably greater inputs from a number of scientific disciplines.

48. There has been relatively good progress in several aspects of breed-
ing for adverse soil and climatic conditions. CIP, for example, has produced
potato clomes tolerant to temperatures as low as 4°C and these are now being
tested; research has also demonstrated that the potato can successfully adapt
to high temperatures. The CIAT forage breeding program is concentrating on
varieties suited to the acid, aluminum saturated, nutrient deficient soils
of the llanos and cerrado; several accessions in the germplasm collection
have shown low requirements for available phosphorus, combined with tolerance
of levels of aluminium considered toxic to most cultivated plants and with
resistance to ilwmportant diseases and pests. Cassava selections for low fer-
tility soil show promise. ’

49, The wheat germplasm collection contains materials with a good degree
of tolerance to aluminum toxicity. Some rice varieties have a premising

level of tolerance for salinity and others for iron toxicity. Some of IITA's
cowpea varieties have good tolerance for acid soils.
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50. Nutriticmal Qualitv. Several programs deal with quality, particu-
larly consumer preference, such as coleor in beans, ceocking quality in rice,
kernel color in maize and sorghum, ccoking time in grain legumes and baking
quality in wheat. Prolonged ccoking time, especially in areas where fuel
is in short supply, is a serious handicap for the potential consumer. Leaf
quality and levels of hydrogen cyanide in cassava arz also receiving atten-
tion at IITA.

S1. Protein quality has recsived most attention Irom maize breaders at
CIMMYT., Maize contains 9-11% protain, but since it is deficienz in the
amino-acids, lysine and tryptophan, it is of relatively low quality for
human and monogastric farm animals which can utilize only about half the
protein. :

32. The opaque 2 mutant gene (the kernel is cpaque) can improve this,
but the original high lysine maize had lower graia yield, an unacceptabdbls
"ehalky' kaernel, gre2ater wvulnerabilicy to disease and grain that dried more
slowly. Starting im 1959, CIMMYT has produced trecpical, sub-tropical and
highland tropical selections that overcome most of these problems. Since
this work started, thers have been changes in the standards szt for nutri-

tional needs with wmore emphasis being put on calorie needs by
consumers. Meverthelass, it 1Is acceptaed that certain vu T
like pragnant women, young children and those sufisrin
benefit from a bertar quality protein.
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54, The extension of the research programs of
centars inco other commodities and into rainfed £
recezniticn of the nesd for a . thorough knowledg
which often have very ccaplicated cropping patt

of Africa and South America make extensive rather than intensive u
Intensifying the utilization of such land, improving the use of wa
semi-arid areas, introducing more 2fficisnt crep combinations o
areas of land hungsr, such as Scuth and East Asia, and moniter
of new technology have become major activitiss in the center pro
farzing systems and socio-economic research lock at the whole sp
improving farmer sractices and extend wall beyend the use of improv
ing materials intc such arsas as crop rotatiocns, soil and water man
and inputs like mechanizatica.
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Farming Systems

55. Research on farming systems is receiving a substantial proportion
(14%) of the CGIAR budget and four centers (IITA, ICRISAT, IRRI and ICARDA)
have major programs in this complex research subject. While the other
centers do not have specific programs, their research is determined with
the relevant farming systems in mind. In addition to these, a large part
of ILCA's program is devoted to farming (livestock) systems research.

Thus the term "farming systems research' covers a range of activities which
vary from center to center. Five major areas of activity have been recog-
nized:4/

(1) the collection and analysis of base data;
(ii) the study of existing farming systems;
(1ii) the design of new farming systems;

(iv) farm systems experimentation; and

(v) the evaluaticn and monitoring of new
farming systems.

56. Research on various parts of this overall range of activities has
been done by many national programs, but the centers are performing a lead-
ing role in developing a holistic approach so that the various components
can be integrated into their programs.

57. The work on collection and analyses of base data includes that on
social and economic factors as well as on biological and environmental
charactaristics. Several of the centers (ICRISAT, IITA, IRRI, CIAT) have
assembled and aralyzed data on the climate and soil characteristics of their
areas of operation and ILCA is collecting and analyzing data on livestock
production in several countries. These and the study of existing farming
systems have provided the research workers on the experiment stations with a
firm background on which to base their experimental programs and have im-
proved their understanding of the farmers' needs.

58. The third facet of the program, the design of new farming systems,
is the most extensive within the center programs. This involves a variety
of approaches across the different centers. ICRISAT is focusing on water
management so as to maximize the use of rainfall in the semi-arid tropics.
IITA's program involves considerable research into intensification of culti-
vation on the upland soils of the humid and sub~humid tropics which have
been farmed traditionally under a system of bush or grass fallows, and into
the utilization of hydromorphic soils. Work at CIAT aims at intensifying
production mainly through the use of fodder grasses and legumes, on the poor
soils of the llancs.

4/ TFarming Systems Research at the Internaticnal Agricultural Research Canters.
CGIAR/TAC, September 1978, .
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39, Socic-zconomic rasearch Performs saverzl r
in village lavel studies to examine existing farmi
underscanding of way farmers behave as they do and a

e induced. It is used to identii; raints to

the adeopticn of new technology and to monitor the progress and consaquances
of the new zechnolegy. It is thus involved at both the beginning and the
end of new technology. As a consequence, socio-economic researchers coc-
operata closely with the biological and physical scientists of the centers
in defining research priority areas within tha center mandates.
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icr e centers have pionesrsd the de-
‘velopument of networks, such as the International Rice Agro-Economic net-
wortk (IRAEN) and the CIMMYT regional network which are helping national
programs to build their own capabilities. Center research has been de-
voted to both "constraints' and "consequences" of new technology. In

"econstraints' research, two problems have been examined:

a2
(o 40

-~- why are so many farmers unable to achieve the
potential high vields of the modern varieties;

-- why have some farmers still not adopted moderm
varieties.

IRRI has a research program on what constrains the adoption of new technology.
Figure III illustrates its approach to this problem.

63. Figure IVi/ illustrates the concept of the difference between actual
farm yields and maximum experiment station yileld. Although this concept was
developed for rice, it has general application to the problems of tachnology
transfer.

64, The first component, yield Gap I, exists mainly because of environ-
mental differences between the experiment station and tha average farm.
Technology that gives high yields on experiment stations may not give as
high yields in the less favorable environments that exist on many farms.

65. "Constraints' research has focused on yield Gap II, which is divided
into two areas of investigation. The first identified which bioclogical,
physical inputs and culture practices account for the gap; these factors

may vary widely from one region to another, but before any remedies can be
taken (for example, recommending a package of improved practices) the bio-
logical nature of the gap must be understood., Experiments on farmers'
fields are essential to obtain this information. IRRI has, for example,
identified the major elements of the yield gap of approximately 6 toms/ha
for rice between the experiment station and farmers' fields. The result

of this study is set out in Table 4.

66. On the technical side, research to develop varieties with a higher
degree of resistance to an unfavorable enviromment (drought, for example)
should result in less year-to-year variability. However, the overriding
need for further action by government in improving irrigation and drainage
facilities and improving the supply of inputs, is obvious.

67. IRRI did a study on the adoption of meodern rice varieties covering
2,344 farms in 36 villages in six countries in South and South East Asia.
It found that the rate of adoption varied widely; in some villages over 90%

5/ A Handbook on the Methodology for an Integrated Experiment ~-~ Survey
on Rice Yield Censtraints. S. K. De Dalta, X. A, Gomez, R. W. Herdt and
R. Barker.
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Constraints research in the development process.
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of the area was plantad to modern varieties, while in others, less than
20% was sown to these varieties. The facters contribucting to this varia-
bility were sultability of the varieties, the degrse of water control and
profitability. The wide accaptance of modern rice varieties in the
Philippines also suggests that proximity to research centers, such 2s
IRRI, is an important contributing factor in the transfer of tachnology.
The study concluded that research for rice preduction in the naticnal
systems must be concentratad on the development of wmodern varieties
suited to their particular agro-climatic conditions. Varieties zara
needad that perform well under different growing cconditiens such as
salinity, £looding and desp water.

Table &

Major Components of the Yield Gap

Yield Decr=ass Dua To Amount 7
(tons/ha)

Lack of water control 1.4 23

Seascnal effects 1.2 19

Risk 1.0 17

Year to year variability 1.2 19

Rasidual effect due %o non- 1.3 22,

availability of inputs
and non~adoption of new
tachnology '

68, ICRISAT's sccio-economic program has concentratad con tha analysis
of traditiomnal farming systems in India and the possibilities of incroducing-
improved systems. Village lavel studiss have indicated that thare are
practices that could significantly raise preductivity. TFor example, the
viald increase obtained from a combination of the three improved levels of
tachnology -- improved varieties, use of fertilizer and better scil-water
management -- wera decuble the sum of the increases from the individual treat-
zents, with che larzest sin increase cbtained Irsom fartilizer. CIAT has
shown that bean yields on farmers' fislds can b2 increased by 30-9C% by sizpla

1

changes in cultural practices.

69. The monitering program at ILCA, desigmed to measure changss over tine
in the three ccuponeants of the system -- the vegetaticn, the livestock and

the people in livestock develcpment projects -- should producs new methedology
which will be within the resources of national programs to apply on a wide
scale., In its Zchicpian Highlands program ILCA has a livestcck package

which increases income considerably.’
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+
value of negative results is the experience

gained by LITA which has had a direct link to farmers through the Migerian
National Accelerated Foed Production roject. The recommended practice was
to intercrop a modern cassava variety with maize, in combination with im-
proved plant protection and agronomic practices. This project has shown
that the thecretically high profits were difficult to achieve in practice.
Inputs were hard to get, the package was too costly and too complex com-
pared to traditional practice and, even when markets were available, the
farmers found that the extra income went largely towards repayment of

loans obtained for the package. In addition, there was difficulty in dis-~
posing of the extra maize at prices attractive to farmers. This experience
helped in formulating the agro-service center concept, now an integral part
of the project.

70. An 1llustratiocn of th

(1]

71. Work by CIMMYT on uptake of high-yielding varieties of maize, has
illustrated the importance of agro-climatic conditions. For example, the
spread of hybrid maize in Kenya has been limited to the better rainfall
areas and the spread of the high-yielding varieties of wheat in Turkey has
been similarly limited by rainfall conditions. CIAT has found that cassava
yields are affected by altitude as well as rainfall and soils.

72. A common finding of most of the IARC socio-economic research is the
lack of infrastructure and the need to improve cutmoded institutions in
order to overcome the limiting factors of scarce inputs, credit, marketing
and transportation. These are, however, issues which the centers do not have
the competence or authority to deal with, given the many differing political
and econcmic circumstances existing in their client countries. The centers'
role has therefore tended to be limited to identifying rather than proposing
solutions to such socio-economic constraints.

73. Research on the sccial and economic effects of the introduction of
new technology is assuming increasing importance, but clearly much still needs
to be done in view of the variations in the consequences of technical innova-
tion, even in countries with comparable political and economic systems, due

te diffarent land tanurs conditions, population pressures and institutional
and environmental factors. The centers are thus playing a catalytic recle in
"consequences' research, but many of the problems are country specific and
some touch on sensitive political issues which fall ocutside center research
responsibilities or competence.

Mechanizatcion

74, In many instances, improvements in farming systems will depend on the
development of better farm equipment, either machine or animal powered. Three
centers {ICRISAT, IITA and IRRI) have mechanization programs aimed at developing
equipment which will improve productivity, prevent post-harvest losses and re-
duce drudgery on the farm, CIP also has a small program on storage and solar
drying of potatces and CIAT on storage and harvesting of cassava.



- 21 -

75. These mechanization prograzms aim to develop small machines that
will intensify producticn and raise yislds per unit area without dis-
nplacing labor. This is possible because there are peaks in labor re-
quiresments resulting in a scarcity of labor, particularly in comnection
with zmultiple cropping. Small machines would also enhance the oppeortu-
nities for intrcducing new operations which weuld have large labor re-~
quirsments or weuld be too expensive to apply at existing wage ratses.
75. The IITA program is focused on daveloping equipment for zero or

inimum tillage farming practices suited to the situation of the resource-
pcor farmer. Also, in view of the fact that trypancosomiasis and other
diseases largely prevant the use of draught animals for land preparatioun,
seeding, weading, harvesting and on-farm transport, a small two-wheelad

.

tractor is being designed to help overcome this constrain

i
~
-

77. ICRISAT's pregram is aimed at providing znimal-drawn machines
for diZferent levels of crop management. Lack of power is often a major

constraint to agricultural production in the semi-ar1 tropics; the size
of the are *“opped 2ach year in these regions is datermined by the avail-
abls human power for certain critical operations, such as seeding, fertilizer
applicaticn, land preparation, ete. The znimal-drawn squipment being de-

veloped or adapted ty ICRISAT is designed to incrsase the efficiency of
these operations.

A common a2lament of center machaniza
t is desizned for manufacture at the

it can be mads by small manufact r
of the equipment is highly labor intansi

1

79. In mechaaization IITA has developed ''minimum’ tillage tachniques

that reduce the energy input needed to conserve the topsoil, improve

e storage and sustain high yislds (with suitable inputs) for 5 years

. ICRISAT has developed tools and cultivation tachnigues that allow
1sified c'opping of the heavy black soils during the we: seascon and

vent damags by run off, IRRI's cropping systems programs has taken multiole
ing systems that are a featurs of intensive agriculture in Zast isia,

ied them and tried them widely in several ccuntriss in Asiz. Some of

ars now being adoptad by farmers in areas where multiple cropp
not Deen traditionzl,

]

(=

80, The kind
is suzmarized in
threshers (1,900 1
Abcut 70% of the
of the ramainder
and India, About

ery development in which
5 During 1576 about 3,
77) of the IRRI dasign we
rs and threshers were b ui
tillers in Thailand an d
0 power weeders ci IRRI
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Table 5

Some Equipment in Use or Being Developed at the International Centers

Center

CIP

ICRISAT

IITA

IRRI

CIAT

Equipment

Potato storage

Black box solar dryers

Wheeled tool carrier

Mechanical seeder
Controlled droplet applicator
Jab planter

Rolling injection planter

Fertilizer applicator

Rotary tiller
5.h.p. Tractoer

Thresher

Dryer
Rotary tiller
Power weeder

Plow sole granular chemical
applicator

Multicrop seeder

Windmill and pump

Energy generation freom
agricultural residues

Cassava harvester
Cassava solar dryer

Use
Improved storages facilities

To retain nutritional quali-
ties and reduce losses

Making beds and furrows
Inter-row cultivation
Supplemental irrigation

Precision planting of two
or more intercrops

More efficient use of
fartilizer and herbicides

Seeding in zero or minimum
tiliage conditioens

" 121 "

Fertilizer application in
zero or minimum tillage
conditions

Establishing rice in poorly
drained soils

Plowing, tilling and puddling
Transport of on-farm equipment

To reduce losses in thresh-
ing and reduce time between
planting of lst and 2nd crops

To reduce spoilage

To improve crop management

Energy source and irrigation

Alternative energy resource.

To speed up harvesting
To conserve czop



Training
81l. All research institutions invest a considerable proporticn of their
resources in training. In the case of the IARCs chis involves training
both of the centers' own staff and of the students at various levels who
come for specific training purposes. Since this paper deals mainlv with
outputs of rasearch .nowledve and new tachnology and since the training
programs of the centers were discussed at a seminar during 1977 Centears
Week, the subject is not treataed in detzail here, though it should “e notad

that approximately 107 of the CGIAR budget goes to training activities;
some additional activities ars funded through special proiescts.

82. Details of the number of trainees producad by the system are not
available. VNeither is the system of training ac all centers sxactly the
same, while the same nomenclature may be used for differsnt types of frain-
ing. However, four distimct types of training have been recognizad;7/ re-
search educaticn for research fellows (as part of an M.S. or ?h.D coursa),
reseaarch training in various disci 911135, producticn training, which usually
includes a3 complate production cycle of the crep, and post-doctcral Iallow-
ships which have tha dval purpeose of orov1d1ng the centers with wall-trained
young scilentists and of training such sciantists in tropical azriculture,
83. In the research sducaticn a esearch sraiaing programs, about
100-130 scientists are trainad e2ach year. In production training, the
throughput is ccnsidarably higher and is probably of the ordar of 300-400
ner year., ~Pfost-doctoral fellows number abcut 30-100 annually.

84, In additipn, many of the centers run short courses laszing a few
weeks, some of which take place away from the headquarters. TFinally, the
IARCs nost a large number of seminars and workshevs which bring tfogather
scientists from many national programs who hava a commen intarasst in a

commodity or a progra

83. It is, of course, impossible to mzke any qualitative assesszan:t of
the contribution of the .IARCs training pregrams to the progress of agri-
culturs in the developing countries. Several centars haves had follow-up
programs whizh have indicatad that national programs rate the IARC training
projects as naving very high priorizy. Whilas the centers scxmetimes have
problems in locac-ng traineses with the raquisite basic qualificzations, the
demand for zraining zenmerzlly axcseds the centers' capacities. Such capa-
city is limlbed by toth space and facilities and perhass most izmporzancly
by the need to avoid cverlcading the research scisentists wizh fo0 aany
trainees,

3asic Research and ths Generation of Scientific Xnowladze
86. The tarm ”basic asearch” tends fo convey the idea of

e
the problems of the every aay
=

i
orld. However, since research andesavor cove
the whole spectirum Irem th st

w
=0 fundzmental to the nes: aao;ied, any soun

- - - - ey . . ,

7/ 3urton I, Swanscn., Iesearch and Producticn Traiaine at Internacismal
$ e - ~ = ¥ = 3

Agricultural Research Centers: View from the Ouzside, C(CGLAR Sexminzar,

ries
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must be artificial. This paper uses the tarm 'basic research" in the
context of mission-oriented or strategic research -- the work that is
needaed to develop the scientific ideas on which future progress in agri-
cultural technology must depend. The time horizon is considerably longer
than that in technology generation, with the prospective payoff needing
10-15 years. Successful basic research thus requires informed judgments
on the kinds of agricultural technology that the developing countries may
need a decade or two hence and the security of long-term financial and
scientific rasources to sustain such an effort.

87. While IARC research has been generally devoted to exploiting ideas
which have emanated mainly from work in the developed countries, there are
some areas where new knowledge 1s needed 1if the centers are to continue to
serve their purpose. They have to ask the question as to where the next
advances in productivity are to cecme from and what strategies should be
followed to develop the scientific ideas on which these will be based.
Established and proven technologies are available for some irrigated crops,
good progress is being made in some of the rainfed crops, but on the other
hand, rather little progress is likely in some areas with the tachnologies
that can now be foreseen.

88. The need for basic research has not been ignored by the centers and
indeed there has been a spin-off of new scientific knowledge from their
technology development work. Some of the centers already have plans to shift
more of their resources towards basic rasearch and have developed contracts
with scientific institutes in the developed and developing countries, for
example, ICIPE. ILRAD is, of course, a center which is very largely devoted
to basic research. Second generation technical problems that have arisem in
rice, such as some of the pests and diseases, have led to more attention to
basic research., The fact that parents with resistance to diseases like
sheath blight or ragged stunt have not yet been identified, makes this kind
of research all the more urgent. While studies in the genetics of resistance
to Pyricularia oryzae have been under way for many years, particularly in
Japan, there is little comparable work on the genetics of resistance to the
rice viruses which have become increasingly important in the last decade.

89. As noted in the opening paragraph, there are no hard and fast boundaries
between the various kinds of research and the sections that follow are simply

to illustrate some aspects of the kinds of mission-oriented basic research in
which IARCs are involwved,

Wide Crosses

9@. Breeding programs of wide crosses between distantly related species

or genera ara being used to introduce disease or pest resistance into the
domesticated species or, as in the work onm triticale, to make a new kind of
plant. Most of the centers are using some inter-specific or inter-generic
crossing to introduce desirable characteristics. ICRISAT is using wide crosses
of the groundnut Arachis hypogaea with its wild relatives, A. chacoense and
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sii to introduce resistance to Carcossora leaf spot. In cassava,
the basis of r sistaﬁﬂa to the mosaic disease is darived from crosses of
the adible cassava, Manihct esculenta with M. zlaziovii. In potazoes
dipleoid species, .3, Solanum phuraja, are beiag usad to introducs re-
sistance to bacterial wilt znd root knot nematode.
91. While wide crosses hava besen used extensively to introduce desir-

i
able characteristics from wild into domestic species and this kind of re-
search will continue to be significant, the object in triticale ressarch
has been to develgp a man-made plant contaziniag some of the most useiful

characteristics of Both wheat and rve. This particular cross, known for

more than & century, was first grown as a commercizl crop in Hungary in

1968 and about 200,000 ha are now grown in Europe, North aAmerica and China,
CIMMYT startad collaborative work with the University of Manitcba in 1964,
The difiarences in locaticn permittad rasearch on photoperiod response and
search for resistance to virulent strains of rust. While the =2arly selec-
tions zave about half the yields of the bread wheats in comparable trials,
CIMMYT's discovery of the Armadillo strains which had good Zfartilicy, better

£illed grain and shorter straw, hastened progress., In 10 years, yields on

the experimentcal station have rzached those of the bresad wheats. Problems

such as disease susceptibility, lack of dormancy and thus sprouting during

wet weather before harvest, remain. At the moment the crop is zrown com-

s, but it is axpected to £il
o

zercially in 1l, mainly dsvaloped countris il a
niche by displacing wheat in cool high altizude zreas and acid scils, such
as parts of Mexico, lNorthern India and Ethiopia. Triticale rassarch is an
exampla of a successful collaborative research effort between CIMMYT

¥ a
veloped country scizntists. In the daveloping countries, lack of rasou
to improve the crop and £o learn how to use it, are likely to make its
and spread a slcw and lengthy process.

- - ,
Nitragen Fixation

92. Biologically fixed nitrogen is the only source

of nitrogen for zany
creps in the trepiles. The nitrogen~fixing capacity of leg,m s has lecng been
known but litcle exploited; mere racently scce capacity as been discoversd
in the zrasses, e.3., sorghum and sugar cane. Work at ICRISAT on sorghum

13 designed £5 discover whather nitrogaen fixing cac:erla in the rhizosphere
can rteduce the amecunt of nitrogen requirad by the plant from farcilizer, the
conditions under which this could cperate most effactively and those sorghum

lines which have enhanced nitrogea-fixing capacity. At IRRI, the role of
free-living nizzogen-fixing bacteriz in flocoded rice soils is being investi-
gated (in collaboration with insticutes in the U. S.). Recent rasults iadi-
cate thaz, iIn the grssenhcousa, 10-20 kg of nitrogea per hectars can be fixed
duriag the growing seasoen. ““He~ nétbo en-fixing organisms, including :the
azella-blue~gr2en algas associlatioms, have long been known to fix nitrogen
in flocded rice soils and the totals involved may be of the order cf 60 kg
per hectare per growing season.

53, Nitrogan fixation by lagumes is also being studied 2t all of the
centers concerned with these crops. Work at IITA has shown chat a pcor
salsction ¢f lagumes can daplete the soil of aitrogen just as do cereals,
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and research is thus aimed at selecting varieties that make particularly
efficient use of symbiosis betwesen the legume host and rhizobia. The
Asian-type sovbean with good seed viability and an ability to nodulate
with local rhizobia, is being used in breeding programs. Work at CIAT

on Phaseolus bean, and at ICRISAT on groundnut, has similar aims., Breed-
ing for pest and disease raesistance in these species will alsc lead to
improvements in nitrogen fixation since healthy plants have a much greater
capacity to fix nitrogen.

94, IITA's research on the physico-chemical properties of tropical

soils is a good example of the role of mission-oriented basic research in
providing a better basis for applied research. A knowledge of the mineralogy
and the surface chemistry of such soils is of importance in understanding
their erodibility and the behaviour of added nutrients.

"True Seed"

95. The traditional "seed" used for planting such crops as potatoess and
yams consists of tubers which are expensive to store and transport and carry
several diseases, particularly viruses. IITA (yams) and CIP (potatoces) have
been involved in developing methods which might be used Ly farmers to sub-
stitute botanical seed for the traditional planting materials. In potatoes,
for example, the substitution of botanical seed for tubers could give sub-
stantial savings to the farmer since it is estimated that certified ''tuber"
seed may be as much as 60% of the cost of production, compared with, say, 3%
using true sead. The problems to be overcome are genetic variability, the
production of varieties that will readily produce seeds and agronomic tech-

niques that can be used by small farmers to germinate, grow and tramsplant
the seedlings.

Animal Diseases

96. It is estimated that the annual mortality of cattle from the four
parasitic diseases -- Trypanosomiasis, Anaplasmosis, East Coast Fever and
Babesiosis -- exceeds 5 million head, of which about 3 million die of
crypanosomiasis.§/ ILRAD is one of a number of research organizations in-
volved in studying ways of improving the host's natural and acquired
impunity to the parasites. These parasites, and others like malaria, hava
mechanisms that enable them to evade the body's immune reactionms due to
their ability to develop antigenic variations and to suppress the immune
responses of host animals.

97. The outer surface of a trypanoscme consists largely of a glyccprotein
antigen, which in the descendants of a single trypanosome can show that, while

8/ Barry R. Bloom, Games Parasites Play: How Parasites Zvade Immune
Surveillance. Nature, 279, 21-25.
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the protain part cf the molacule varies, the carbohydrats
unchangad, Attempts ara being made to elicit immune rasp

T onses agains
the carbohydrace groups in the hope that these will provide protection
against a wide range of trypancscme variants. ILRAD investigators have
also been able, for the first time, to cultivate African trypanosomes
in vitro through the whola of their life cycle. This allcws analysis of

si
LY¥YSL
factors controlling antigenic variation, susceptibility of difierent

stages to drugs, and other basic scientific problems relevant to control
of the disease. The center is alsc studying genetically controllad re-

:

siszance to trypancscmiasis in laboratory and domestic animals, including

N'Dama cattle. Such work links closely with that of ILCA, which is study-

ing the performance of N'Dama and cther ralatively resistant breads of
cattle under different management regimes.

53, Theileriocsis (Zast Coast Taver) is a dissase caused by protozoan
parasites ¢f the ganus Theileria (T. parva, T. lawrencei and T. mursans).
d ntr

It causes a nigh mortalizy in cattle in East an
important dissase is produced by I. annulata which has a wi
ribution in North Africa and Asia.

99. Theileria is transmicted by ticks, and the sstablished method of
control is to destroy the vactor, by dinping or other treatment with
acaricidas, These methods are costly and difficult for small farmers to
2pply, and resistance of ticks to zll known acaricides devalops. There is
an urgsnt need for develcopment of alternztiva methods of centrol, such as
vaccination.

100, Cells containing Theileria parasitss can now be cultivatad in vitro,
and a detailed study of immune responses £o the parasitas is being undertak
at ILRAD It hes been recognized for many yvears that animals which have re-

W
heileriosis are resistant to infection bv parasit

ccverad Irom ¢ es from th
same gecgraphical aresa; however, it does appear that there are diZfsrent
antigenic types in diZferent locations and rasearch at ILRAD is aimed at
differentiating these various types and attempting o find one cr a small
aumber of strains cf the parasite that can be used for vaccination.

101, It is recognized that the basic rssearch needed to develep immunclo-
gical approaches tc the control of these diseases presents difficul: problems.
Jevertheless, techniques have recently been developed that can facilitate zh
study c¢f the mechanisms that cause resistance to infection. It is likely to
taxe a considerabls time for a payoff to this amissicu-oriented basic ressarch,
but such payoff, when it comes, is likely to have an applicaticn far bevond
th2se particular diseszses.

102.  Oal

nl i sources
arz committed to missic

re
necassary Lo
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increase this in future, but neither the centers nor the CGIAR have formu-
lated any guidelines along which this might be dome. If such research is
expanded, it should be possible to contract with scientific institutes
(mainly in the developed countries) which already have the resources to do
such work. However, there are some aspects, pest and disease ecology, for
example, which can be done only in the tropics. Similarly, parasitic
diseases of animals can be most satisfactorily studied in their natural
environments in the developing countries. It might also be argued that it
is necessary to build up the capacity of scientific institutes in the tro-
pics to generate new knowledge as well as new technology.

Concluding Obsarvations

103, This part of this year's report has set out to review scme of the
contributions of the centers to research and technology development. The
review 1s intended to convey an impression of the breadth and scope of the
scientific endeavor rather than to raise issuaes or critically evaluate the
research. This is not to suggest that substantial scientific issues do not
exist, as they do in any healthy research organization.

104, In research terms the system is very young and it continues to ex~
plore new ways of improving the relevance and strengthening the quality of
its research. There is increasing recognition that the impact of such re-
saarch is very dependent on collaboration with national programs and that
such programs can make major coutributions to the advance of tropical agri-
cultural research. The value of close collaboration with centars of ad-
vanced research in developed and developing countries is increasingly recog-
nized, and the future is likely to see an increasing involvement of the
scientific community of both developing and developed countries in the system.

105. The youthfulness of the system has both advantages and disadvantages.
A young research system has a great degree of flexibility, it has opportu-
nities to pick and choose research programs according to the best judgments

of its scientists and it can cffer its scientists an unrivaled array of
challenging problems. Oun the other hand it faces a bewildering array of
interesting and possibly profitable lines of research, many of which it must
ignore. The review indicates that the centers have made hard choices, and
while it cannot be expected that each choice will be equally fruitful, there

is evidence that many of the activities are beginning to provide useful results.

106. Many millions of farmers and consumers have benefitted already from
the technology developed by the system; many more will benefit in the next
decade, but not all farmers have benefitted equally and never will. This is
not due to any lack of recognition of their needs but to the limits to what
biological research cam now do. It has to be recognized that there are areas
where the foresesable technology will have little impact. Perhaps new kinds
of research may open up opportunities that cannot now be pradicted but even

the most optimistic forecasts would put such benefits at one or two decades
hence.
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gies that will substiture for all such inputs, as the review of socio-

e t s

economic research shows. Thus reseaarch can be applied successiully only
where thare is the political will and the infrastructure to make these
inputs availabls.
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Some of the programs may shift to more basic research as the national pro-

grams develecp their capacity for technology development, particularly their
defensive rasearch to protect present gains. Such shifts will depend on
how each center viaws its evelving role and on the views of the members of
the CGIAR abour the future rolas of internmational research.

109. Finally it seems worth emphasizing once again that agricultural
science knows no political or even ecological boundariss. The fuller ex-
ploitation of the world's relatively few food species will eventually bene-
fit farmers and consumers sverywhere and the CGIAR system can taka credit
for bringing the research systems of developed and developing countries
closer togetihsr,
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III. THE NEEDS FOR 1930

Introduction

110. In keeping with the vitality and flexibility of the research

effort described above, the Consultative Group and the network which it
supports will continue to grow and diversify in 1980, At least twe donor
members are joining the CGIAR and several developing countries are consider-
ing joining as donors. The addition of two new activities ~- ISNAR and

IFPRI == will bring to 13 the number of centers and programs supportad by

the Group. The 1l current activities plan continued development, particularly
in rice and livestock-related research.

111, Even with this expansion, the levelling~off in the rate of growth
of individual centers begun this year will continue in-1980. The proposed
increase in financial requirements between 1979 and 1280 will be the second
lowest in the nine-year history of the CGIAR.

112, Despite the moderation in center growth rates, it has appeared for
some time that the likely level of contributions in 1980 will not keep pace
with expressed needs. This is due to several factors: the addition of new
activities, unprecedented rates of inflation, particularly in the countries
where the centers are located, and the economic problems of several major
donor countries. Consequentliy, at its meeting in May 1979, the Consultative
Group adopted or reaffirmed principles which would help to bridge the pro-
jected gap between budget requests and contributions in 1580, It also asked
the TAC, Center Directors and the two Secretariats to work together to bring
the deficit within manageable proporticns. Failing this, the Group agreed
to convene a Standby Committes to deviss a solution.

113, Cnce a year, TAC and the Center Directors meet together to review
programs. This year the meeting took place at ICRISAT in Hyderabad, India,
in early July. During this meeting TAC and the two Secretariats identified
potential savings of about $8 million in the collective 1980 budget requests
of the centers amounting to $126 million. These reductions are described
below., In most cases they will require substantial and difficult adjustments
to proposed programs. The effect of these budget cuts would be to bring the
1980 net budget requirement to within about $2 millionr of the projectad level
of contributions, which is an acceptable deficit at this stage of the budget
cycle, In the past, due mainly to marginal underexpenditure, a deficit of
this magnitude has largely disappeared without further intervertionm.

114, While a solution may have been workad out for next year ({(assuming
the estimate of donor contributicns proves reasonably accurate), the ad hoc
deferrals and budget adjustments are, for the most part, temporary expedients
to manage a difficult situation. They are not a lasting solution. The
continued effectiveness of the research effort requires a more stable,
rational and systematic appreoach to emsurs a balance between requirements
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and resources. Centers need reasonable assurance of the resources likely to
be available over the next several vears if they are to plan and carry out
research programs on a cost-effective basis. Part IV of this Report puts
forward a <uzgestion for a longer-term fimancial plan for the CGIAR.

19680 Budget Regquests

1153, The core budget requests for cperations and capital of the 13
centers and programs supported by the Group in 1980 zare as follows:

Table 6

1980 Core Budget Regquests

Increase Over

Core Total 1979 Revised Total
Center Cperating Capital Gross Net Net Requirements
($ millions, rounded)i/ %
Established Centers
CIAT 14,8 0.9 15.7 15.3 17
CDMYT 17.2 1.0 18.2 17.3 27
cI? 7.8 0.4 3.2 7.5 18
IITA 14.4 1.5 15.9 15.3 6
IRRI 16.0 0.8 16.8 16.5 22
IBPGR 3.1 - 3.1 3.1 22
WARDA 2.7 C.7 3.4 3.1 32
Subtotal 76.0 5.3 81.3 78.1 18
Develoning Centers
ICRISAT 10.7 2.9 13.6 11.8 40
ILCA 8.5 1.3 9.8 9.7 41
ILRAD 5.2 2.5 11.7 11.3 7
IFPRI 2.5 0.1 2.6 2.6 -
Subtotal 30.9 6.8 ‘©37.7 35.6 50
Newer Canters
ICARDA 8.8 3.5 12.3 11.9 22
ISNAR 1.2 - 1.2 1.2 -
Subtotal 10.0 3.5 13.5 13.1 3
TOTAL 117.0 13.4 132.4 126.8 24

1/ Ceclumns do not always add up te the tctals due to roundia
nearest ayndred rhouvsand dellars,
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116. The total budget request shown above of $132 million, and the net
request (after deducting earned income and funds brought forward from 1979)
of $126.8 million, ars the azmounts approved by the Boards of Trustees of the
centers and contained in each center's Program and Budget Paper. They do not
reflect the proposed adjustments recommended by TAC and the Secretariat.

117. On the basis of the requests of the centers, the system would grow,
in financial terms in current dollars, by 26 percent over 1979. About 10
percent of the growth over 1979 would be due to inflation, and &4 percent to
the addition of ISNAR and IFPRI. The balance of about 12 percent rapresents
real growth due primarily to the continued development of ICARDA, ILCA and
ICRISAT to planned full development levels, and to some real expansion in
virtually every other center.

118, The principal new activities proposed for 1980 by the centers are
as follows:

CIAT - upland rice program, cassava utilization, regional
services program;

CIMMYT - expansion of regiomal programs and wide crossing
program, germ plasm storage facility;

CIP - modest real growth of operational budget but no new
programs;

ICARDA - continued development of research program and
initiation of construction of principal research
station in Aleppo;

ICRISAT - development of West African program, consulting
services team, Phase II headquarters construction;

IITA -~ additional working capital;

TLCA - continued development of humid/subhumid and
highiands programs;

ILRAD = acquisgition of cattle-rearing facility, staff
housing;

IRRI = bioclogical nitrogen fixation program, expansion
of cooperation with naticnal programs, particularly
with the People's Republic of China;

WARDA =~ research station in Liberia, core budget support
for portion of four regional research programs:

IBPGR -~ no major new activities;
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IFPRI - continued develcpment of core program; and
ISNAR = initiating cperaticns.

These aad other proposed new activities are described in each center's
program and budget submission and in the Secretariat commentaries.

119, Senior staff would grow by 45, which is in line with previous

years. At § percent, the growth is consistent with the real financial
growth of the system.

Table 7

Senior Staff Positicms, 1978-1980

1978 1979 1580
Center Actual Revisad Budget

IAT 61 61 65
CDMMYT 69 77 88
CIP 29 29 30
ICARDA 22 | 28 33
ICRISAT 44 57 66
117 94 95 | 85

ILCA 48% 52% 61*
ILRAD 31 46 31
IRRI 57 58 59
IFPRI _24* 25 _25
Total 479 528 573

* Manyears
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120. By the end of 1980, about 7,000 persoms would be employed in the
CGIAR network.

121. Expenditures on research would remain at about 61 perceént of total
operating expenses, and the proportion devoted to other activities would also
be the same in 1980 as in 1979 -~ training and conferences (8 percent),
iibrary and documentation (5 percent), general administration (11 percent),
general operations (13 percent) and miscellaneous (2 percent). In absolute
terms, the distribution would be as follows:

Table 8

Object of Expenditure
($ miliions)

1978 1979 . 1980 1981
Actual Revised Budget Forecast

Research 44,3 356.6 65.1 70.5
Training and Conferences 5.4 7.6 8.5 8.7
Library and Documentation 4.3 5.0 5.7 6.4
General Administration 9.3 10.5 12.0 13.0
General Operations 10.8 12.6 14,1 15.8
Other and Contingencies 1.1 2.0 _2.2 2.2
Subtotal ~ 75.2 94.3 © 107.6 116.6
Price Increases - - 9.2 20.4
Subtotal, Core Cperations 75,2 94.3 115.8 137.0

Core Capital 21.8 14.9 15.6 14.4
Subtotal, Core 97.0 109.2 132.4 151.4
Special Projects 1.7 16.8 12.8 11.3

TOTAL EXPENDITURES 107.7 126.0 145.1 162.7
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122, With the additicn of ISNAR and IFPRI, the proporticm of activity

in the CGIAR not relatad to particular commoditles would increase to 22
percent of total expenditures by 1981, The distribution withia commodity
research would be roughly the same in 198C as in the past, with some relative
decrease particularly in rice and other cereals research, beginning in 1981.

Table 9

Distributiocn of Expenditure bv Commodity or Program

(percentage)
1978 1979 © 1580 1981
Actual Revisad Budget Forecast
Cereals 37 35 36 ' 32
Root Crops 11 - 11 | 10 S
Legumes 8 8 7 8
Livestock v 20 21 21 21
Farming Systems 9 9 9 8
Other &/ 15 16 17 22
 TOTAL 100 100 100 100

1/ IFPRI, ISNAR, IBPGR and research support which cannot be alloczted to
specific commodities.

123, Capital expenditures for 1580 would be $314.7 =million, the lowest
in f£ive years due to the scheduled completion in 1979 of ICRISAT Phase I
construction and ILCA's headquarters complex. Major capital expenditures
in 1980 would be for ICARDA and the ICRISAT Phase 1I headquarters and West
African capital programs.

Proposed Budget Reductions

124, As indicated above, the net request for 1980 (cof $126.8 miliion)
is about $9-10 million greater than =2stimated contwibuticms. At the Hyde-
rabad meeting in July 1979, steps were taken to reduce this proiected gap
by abcut $8 million. Proposed budget reductions of six types were worked
out:
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1) deferral or deletion of certain new program activities
as recommended by TAC and described more fully below
(savings aof $1.0 milliomn);

i1) limitation of the real growth of established centers
as recommended by TAC in the light of the policy on
limiting growth adopted by the CG at its May 1979

—mmfamee 81T & ofTTdmeas
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iii) adherence to the Group's policy that a center in the
middle of a budget biennium should not increase its
budget for the second year above what had been
approved initially ($1.1 miliiomn);

iv) across-the~board reduction of 25 percent in each
center's budget for new equipment in 1980 (§1.3
million); -

v) deferral of all new staff housing construction
($0.7 million); and

vi) technical budgetary adjustments (revised estimates of
£111 rates, contingency reserves, price increases,
and revised estimates of funds brought forward and
earned income) - ($2.3 williom).

125. The proposed adjustments workad out in Hyderabad consist of
specific program reductions resulting from the TAC review of each center's
program and budget together with standard budget adjustments applicable

to all centers based on amalyses by the CG Secretariat,

126. The principal recommendations on programs‘are that:

i) the proposed increase in upland rice research at CIAT
and WARDA be deferred until TAC and the four centers
involved in rice research (the two above plus IITA and
IRRI) have met to seek to rationalize CGIAR support to
rice research;

ii) the proposed transfer of certain CIAT off-campus special
projects to the core program be deferred until the
current TAC stripe apalysis of cff-campus activities
within the CGIAR has been completed;

iii) TILCA should consolidate its research effort before any
significant expansion takes place;

iv) the proposals by ICRISAT and CIMMYT for real program
increases in the second year of their biennium should
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not be acceptad in the light of the principles adopted
by the Group on tiennial budgetting. (TAC also felt
that logically no program reductions should be recom-
mended for the five centers in mid-biennium -- CDOMYT,
CIP, ICRISAT, IITA and the IBRPGR -- whose 1980 programs
had already been approved by the Group); and that

v) established centers, principally IRRI and CIAT, should
limit their real growth in the light of the decision
taken by the Group in May 1979 to limit the expansion
of the develcped centers.

127, These program reductions recommended by TAC would save about $3.8
million and together with the technical budgetary adjustments and reductiouns
in expenditure on equipment and housing would result in total savings of
about $8 million. The effect of these proposals for each center is showm

in Annex IV. The average reduction in the 1980 budget request of the centers
is about & percent, ranging from no reduction (ISNAR) to 16 percent (WARDA).
The principles on which the standard budget adjustments are based are also
described in Annex IV.

Recomendad 1980 Budgets

128. Taking into zcecount these reductions, which in =ach case have been
worked out in consultation with the center concerned, the racommended 1980
core budgets for operations and capital are as follcws:



‘ 1
Recommended 198Q Core Budgets /

.Table 10

Increase Cver

1/ See Annex V for complete presemtation in $'000.

1979 Revised Real Growth
Net Budget in Operations
Operations Capital Requirements 1979/80
' % A
Established ($ millions, I‘Ounded)
Centers
CIAT 14.4 0.6 12 4
CIMMYT 16.8 0.3 19 3
cIP 7.7 0.3 18 2
IITA 14.3 0.8 1 -
IRRI 15.5 0.4 15 3
IRPGR 3.1 - 22 3
WARDA 2.5 0. 8 8
Subtotal 74.3 2.6
Developing
Centers
ICRISAT 10.2 2. 12.4 25 5
ILCA 7.8 1. g.aQ 29 3
ILRAD 8.8 1. 10.4 22 11
IFPRI 2.4 - 2.4 - -
Subtotal  29.2 5.0 35
Newer
Centers
ICARDA 8.7 3.1 17 15
ISNAR 1.2 = - -
Subtotal 9.9 3.1 29
TOTAL 113.4 10.8 20 bl
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129, As indicatad in the table above, the recommendad budget would permit
some growth for virtually every center. Apart from the technical budgetary
adjustzents and across-the-board equipment rsductioms, the 1980 programs and
budgets of thes five centers in mid-biennium (CDMYT, CIP, ICRISAT, IITA and
IBPGR) already approved by the Croup last autumn would not be reduced. The
1980 tudzet requests of the three centars entering a new biennium (CIAT,

ILRAD and IRRI) would be cut back (to 3-4 percent real growth for CIAT and
IRRI and 11 percent for ILRAD) in accordance with TAC's recommendations and,
for CIAT and IRRI, the policy on growth enunciated by the Group at its May
1979 meeting.

Proposed 1580 Funding

130. ~ If these recommended budgets are agreed by the Group, proposed
funding for 1980 would be as follows:
1980
($ millions)
Core Operations 113.4
Cepital 10.8
Total Core 124,2
less: Earned Income an
Funds Brought Forward 5.4
Net Requirsment from CGIAR 118.8

1981 Recuests and Toracast

131, Three centers — CTAT, ILRAD and IRRI -- have prepared biennial
budgets for tha period 1980-81., In keeping with the spirit and principles
of biennial budgetting, TAC reviewed the 1981l budgets of these three centers
and has recommended their acceptance by the Group subject, in the case of
CIAT, to certain action by the Board- of Trustees and, for all three centers,
tc the availability of funds in 1981. TAC also recognized that actions
required by thesa centers in 1980 to reduce their programs and budgets may
have implications for the 1581 budget, and the mid-tarm budget recuest weuld
te raviawed with this circumstance in mind.

132. Cn the basis of their requests set out {n their Program and Budge:
Papers for the 1980/81 biennium 2nd adiusted in accordance with the recom-
mendaticns set out azbove, the total net requirements of these three centars

in 1981 are indicated below. 4Analyses of the real growth in 1981 are provided
in the Secretariat commentaries on each of the three centers.,
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Recomﬁended'Fundiqg, " Change 81/80

1880 1981 Current Real
($ millions) %
CIAT 14.6 17.3 18 8
ILRAD 10.3 11.8 15 - 1
IRRI 15.6 19.0 22 7
133. The remaining ten centers and programs will not be submitting

budget requests for 1981 until next year. As 1s customary, however, each
has made a forecast of 1981 needs. The sum of the three firm requests and
the ten estimates is about $152 million. Assuming the normal amount of
earnings and funds carried forward, this forecast suggests that the total
net request for 1981 may be not less than $146 million, excluding any new
centers or programs which might be added to the network., Almost three-
quarters of this amount relates to the centers which have yet to work up
their 1981 budgets. In the light of a policy limiting growth, it may well
be excessive. It is slightly more than is suggested in Part IV of this
Report.



IV, LONGER-TERM FINANCIAL PLANNING

Introduction

134, Technology development is a long~term process, and therefore dependent
on stabile and continuing financial suppert. While temporary difficulties such
as the CGIAR faces in 1980 can be managed through ad hoc and short-term adjust-
ments, the longer-term effectiveness of the centers will require a reasonable
degree of assurance that adequate resources will be forthcoming, and not subject
to annual fluctuations and uncertainties. :

133, For some time now, the Consultative Group has been moving toward a
longer-term perspective on its growth and evolution, I 1976, the CGIAR Raview
Committee urged that each center develop a longer-term indicative plan which
would include analyses of its dirsction, balance among activitias, priorities
and aporopriate size, Sevaral centers have undartzken such a review., The TAC
Priorities Paper, considered by the Group at its May meeting, has also identi-
fiad sevaral new high priority activitias which could warrant the Group's suppert
over the next faw years,

1386, The Group will be able to mzke rational choices resgarding possible new
or expancded activities, and the centers will be able to devise realistic and prac-
tical forward olans (and futurs program and bdbudget reguests), only if thers is a
longer-cerm financial plan for the system as a whola to guide these efforts. IZ
the Group wishes to plan for its systematic develcopment, offer guidelines to the
centers on their future development and avoid the kind of situation which was
handled ad hoc for 1980, it should seriously consider the development of & lcnger-
term financial plan for the CGIAR itself.

137. The time for developing a feorward financial plan is propiticus on other
grounds as well., After several years of relatively abundant agricultural procduc-
tion, grain reserves are again diminishing. The pessimistic forecasts of grain
output in 1979/80 are focussing attention once again on the inadequacies of food
production in many developing countries. At the economic summit meeting in Tokyo
in June 1979, the leaders of Canada, France, Germany, Italy, Japan, the U.X, and
the U.S. focussed on the food problem and the steps needed to increase agricultural
output, Thev strassed the particular importance of agricultural research., Their
final communique said, {in part:

"We will place more emphasis on cooperaticn wi
develcping count in :
1

We will urge zu

as in gvercenming hunger and malnu!
ilateral organizations to help these coun-
tries to develcp effective food sector stra
build up the storage capacity needed for st
food reserves, Increased bilaterzl and mul
for agricultural rasearch will be narticul izportant.

In these and other ways we will step up our aflforts to help
these countriss develep their human rescurces, through tech-
nical cooperation adapted to local cenditioms.”

t

138, The recent United Nationms Conference ca Sciencs and Technology for
Development reinforced the need for greater attenticn tc the technolegy regquire-
ments of the developing world, It has been estimated that about $13530 billicn is
spent gleobally =2ach vyear on research and develcopment. Abcut iz gquarter is spent
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on defense, 15 percent on basic research, and 8 percent each on non-military
space activities and energy. Only 3 percent is spent on agriculture worldwide.
Furthermore, most R and D takes place in developed countries. OCnly about 5 per-
cent of total research and development expenditure in all sectors is spent by
developing countries. The $100 million spent by the CGIAR in 1979 is almost
insignificant compared to the amounts spent elsewhere on R aznd D, the importance
of agriculture in developing countries, and the historically high pay=-off from
investment in agricultural research, as indicated in last year's Integrative
Report.

Five=Year Plan

139. To begin to meet the needs of these countries more adequately, the
Consultative Group should consider increasing the flow of resources to inter-
national agricultural research over the next five years. A realistic target
would be to double (in current dollar terms) the funds available for interna-
tional agricultural research over the next five years (by 1984), to about $250
million,

140. - Even with relativaly conservative assumptions regarding inflatiom,
$250 million is the level of activity which would be achieved if +the Group
were only to maintain the same, or even a somewhat lower, rate of development
as will have been achieved between 1975 and 1980, It is coasistent with the
growth path suggested by the CGIAR Revisw Committee in 1976 (which suggested
a 1980 budget level of $118.4 million, very close to the expenditure planned
today).

141. If a target of doubling the financial resources of the CGIAR by 1984
is consistent with the historical development of the Group, it is also fully in
line with the priorities and principles of growth established by the CG The

TAC Priorities Paper identified five research areas which it believas warrant
first priority attention by the Group: tropical vegetables, water and soil
management, aquaculture, pest and disease management, and food policy. IFPRI
will join the CGIAR in 1980. TAC is preparing a proposal for a vegetable re-
search center, and has recently considered reports on water and soil management
and aquaculture. The work of the Intermational Center for Imnsect Physiology and
Ecology (ICIPE) is related to pest and disease management, and ICIPE has applied
to become part of the CG system. At least one serious, carefully prepared prop-
osal in an area of high priority could be brought before the Group each year for
the next sevaral years. :

142. A doubling of resources is also compatible with the recent decisiom

of the Group to limit the growth of the existing centers. Several larger centers,
including ICARDA, ICRISAT, ILCA and ILRAD, are some years from "full development."”
Real growth rates of 10-20 percent (depending on the stage of develcpment) can be
assumed through 1982 (1984 for ICARDA). For the established centers, TAC and the
Secretariat suggest that some modest growth over time could be accommodated within
a limits-to-growth policy to provide flexibility to respond to new problems and
requirements and to important and promising discoveries. The projections below
provide real growth of up to 3 percent per year for the established centers {(and
for newer centers after reaching their planned full development). This assumed
modest growth in the established centers affects the total growth only marginally.
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If they had nc real growth at all, tbe requirement in 1984 would be reduced by
only $18 aillion, a sum which might zltarnatively be needed for new activities

or to meet higher inflation than assumed. If, as a mattar of CG policy, existing
activities. :1f-er raaching full development, were toc be permitted ne growth at
all and if also no new activiti=s were added to the CGIAR, the level of expendi-
ture by 1984 1in current terms would still approach $200 million. Judging by its
past hi==ory, however, when important gaps in agricultural research are found,
the Consultative Group will wish to consider filling them, and as time goes on
may wish to beccme involved in areas net yet considered, such as basic research,
research on crops other than food crops, or closely related activ1t es like agro-
forestry.

143, If the existing centers grow within the modest limits indicated above,

four new activities are addad bectween 1981 and 1984 and the Group begins to be
involved in new arsas of interest toward the end of the five-ysar period, the

developzment of the CGIAR would be as follows, in real terms:

Five=-Year Financial Pl v (Gross Regquirerments)
(Constant $ millions)

1980 1931 1982 1983 1684

Thirtsen 3xisting Activities 124 134 143 147 151
Four of New Activities Already
Identified - 2 -5 14 23
New Areas of Interest ~ - 2 5 5
TOTAL 124 138 150 166 184
144, The p*ojected growth patterns for each centar and progran under this

plan are indicated in Annex VI,

143, Assuming an average inflaticn rate of 9 percent between 1980 and 1984
(which is the weighted average of the rates of inflaticn assumed by the centers

for 1973 and 198Q0), the growth in current dellar terms would be as follows:

1980 1581 15982 1983 1984

0) § millioms 124 136 150 166 184
lious 124 149 180 216 259

146, This pattern reprasents a 20 percent annual growth rate ia current dollars,
and 10 percent in real tes for the period 1980-84 (which is somewhat lower then
the historical grewth of & e CGIAR) and would represent z net requirsment of about
$250 million in current dollars by 1984,

'ﬁ
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It feollows from the foregeoing that a doubling of CGIAR rasources by 1584

is reasonable and, indeed, z modest target, consistent wi:h the historiczal devel-
cpment, priorities, principlaes and current procaesses of the Group., It can be achieved
i current donors are able to maintain their rate of inecrease in contributions ach-
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ieved between 1975 and 1980 and if some new donors can continue to be attracted

to the Group.
148. Even though most donors cannot make binding commitments five years
ahead, agreement in principle to a doubling of resources over the next five
years would be a valuable expression of the intention of the intermational
community to increase substantially the resources devoted to agricultural re-
search for the benefit of the developing countries.
149, There are also practical benefits. Such a "statement of intent'" can
serve as a guideline to TAC and the Group for the formulation and consideration
of new program proposals. The size and the timing of potential new activities
can be molded within this growth objective. On the basis of express principles
of growth, it can also provide more explicit guidance to the centers regarding
- their leonger-term development.

150. Agreement on this order of magnitude would also help resolve the prob-
lem of resource allocation within the system., It could serve as the basis for
developing guidelinses to be agreed by the Group and provided to the centers each
year as the basis for budget preparation. It would permit more effective involve-~
ment of the Group in determining the size and the balance of the overall research
effort.

Future Governance and Management

151. A system the number of whose units increases by about 30 percent in five
years and whose total program expands by 48 percent in real terms will be more com-
plicated to manage than the present ome. The unique characteristics of the Group =--
informality, decentralization, and relative lack of bureacracy -- may be hard to
sustain. The existing relationships among donors, Center Boards and management, TAC
and the Secretariats may need further raticonalization. Most importantly, the allo-
cation of responsibility and accountability for the scientific quality, management
efficiency and finaneial integrity of the enterprise will need to become more explicit.

152. By sheer size, and in the face of competing demands among centers for funds,
the govermance and management of the system are likely to beccme the major issues
facing the Group over the next few years. The challenge will be to maintain the
unique characteristics and strengths of the CGIAR as it becomes a larger, more com-
plex institution. There is no doubt that it can be accomplished if the Consultative
Group continues to enjoy the good will of donors, and if they are prepared to accord
to international agricultural research the high priority which its record shows it
deserves.

153, One of the recommendations of the 1976 Review Committee was that the

systam cught to be reviewed every three to five years. It suggested an ad hoc
committee of the Group be appointed "to conduct a review of the substantive program
of the CGIAR as well as review those policles, procedures and management mechanisms
which require attention” (Recommendation No. 14). Centers Week 1979 marks the third
anniversary of comsideration of the Report by the Group. It is appropriate to begim
thinking about the next review -- 1its objectives, coverage and timing. At the latest,
the next review should take place im 1981 so as to set the course for a new period
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beginning in 1982. The Group may wish the Secrestariat to prepare tarms of
reference and 2 work plan for the second major raview of the appropriate scope,
scale and character of the international research effort supportad by the CGIAR,
‘paying particular attention to questions of organization and management as tha
system grows to embrace as many as 17 separate entities with a total gross budget
of aboutr $260 million. The Secretariat could prepare a prepesal feor discussion
at the next meeting of the Group.



- 46 -

V. - CONCLUSIONS

1354, The international centers and programs supported by the CGIAR are
engaged in the most pervasive effort in bilological research in the developin
worlid. The new knowledge gained, the scientists trained and the intellectual
communicatio~ gemerated by this activity represent a significant achievement.
While the kind of rapid and spectacular impact of the research effort on wheat
and rice production during the past decade is unlikely in the future, new kncw-
ledge and new technology =~ particularly for rainfed agriculture -~ :an be gen-
erated by the international centers which will result in significant increases.
in production. The mechanisms are already in place.

155. What is needed is imaginative, long-term, patient research which, in
turn, requires a long~term commitment from the international community to wmaintain
and extend its financial suppert.

158, With only 3 percent of the world's research and developmant budget

being devoted to agriculture, the scope -- and the necessity -~ for increasing
such support is considerable. In suggesting a doubling of resources contributed
to international agricultural research over five years in nominal terms, it is
proposed only that the intarmational community maintain its suprort for the con-
tinued development of this unique enterprise at rates which it has found possible
to support in the past. At 10 percent per year in real teras this target is real-
istie, and should enable the intermational network to bring the unigue rescurces
of the CGIAR to bear on a growing number of difficult problems in increasing and
stabilizing food production im the developing world.

157. Growth even on this modest scale implies substantial sums of money and
a .system of such size to warrant serious attention to questicns of governmance,
management, cost-effectiveness and accountability. The time is approaching for
the Group to address itself to the scope, size and character of its support of
agricultural research. This suggests that planning should now take place for a
second review of the CGIAR and its system in preparaticn for its second decade.
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Internacional Resear

ol ntars
and Programs Supported b

h Ce
v the CGIAR

CIAT - Intzrnational Center for Tropical Agriculture
Cali, Colombia

CTMMYT - International Maize znd Wheat Improvement Center
El Batidn, Mexice

cIr - International Potato Center
Lima, Peru

IBPGR - International Board for Plant Genetic Resocurces
Rome, Italy

ICARDA - International Center for Agricultural Research in the
Dry Areas, with a principal station in Aleppe, Syria
and head office in Beirut, Lebanon

ICRISAT - International Crops Research Iastitute for the
Semi-Arid Tropics
Byderabad, India

IFPRI : - TInternational Focd Policy Research Institute
Washington, D.C., U.S.A.

ILCA - TInternational Livestock Center for Africa
Addis Ababa, Ethiopia

ILRAD = International laboratory for Research on animal Diseases
Nairobi, Kenya

IITA - Inrermational Institute of Tropical Agriculture
Ibadan, Nigeria

IRRI - Intermational Rice Research Iasticute
Los 3Bafics, Philippines

ISNAR - International Service for National Agricultural Research
Location under consideration

WARDA - West Afric

a e Development Associztion
Monrovia, Liberia
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Membership of the Censultative Group on International
Agricultural Rasearch

September 1, 197§

A. Continuing Members

Countries

Australia Germany New Zealand Switzerland
Belgium Iran Nigeria United Kingdom
Canada Italy Norway United States
Denmark Japan Saudi Arabia

France Netherlands Sweden

Internacional QOrganizations

African Development Bank

Arab Fund for Social and Eccnomic Develcopment
Asian Develcpment Bank

Commission of the European Communities

Food and Agriculture Organization
Inter-American Development Bank

International Bank for Reconstruction and Development
International Fund for Agricultural Devalopment
OPEC Special Fund

United Nations Development Programme

United Yations Eanvironment Programme

Foundations

Ford Foundation

International Development Research Centre
Kellogg Foundation

Leverhulme Trust Fund

Rockefeller Fcoundation

3. *Fixed-Term Mexbers Reoresenting Developing Countries, 1979-80

Asia: India Southern and Easterm Europe: Greece

Philippines Romania
Africa: Kenya . Near East: Egypt
Senegal Syria

Latin America: Costa Rica
Peru

ae five majer developing regions of the world participate
in the Comsultative Greup through represantatives elacted for a two-year term
ty the FA0 members ia each region. Two countries are elected from each region,
cne serving as member and the other as altermate, as they may decide, in the
Groupn's deliberaticns.
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CGIAR Contributions 1672-

-

g
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O

($ aillions)

ANNEX III

actual Total
1972 1373 1974 1375 1575 577 1313 1575
Africaz Dev, 3amk 028 .030 79,53
Arab Tund .310 .30 100 .32
Asian Dev, 3azk .300 .500 - L300 1.100
Austzalla .0as 1.615 1.218 1.765 1.790 2,590 2,960 11.065
3algicm . L1460 .500 .80 .520 L7460 2,250 2,653 3.900 11.310
Caneds 1.150 1.780 4,573 4,360 5.3%0 5,300 7.380 §,7%0 38.3583
Sermarx .250 L2258 .370 .480 455 515 763 1.350 %.130
¢ 2.300 2.240 3.7%Q . 3.300
Tord Toundatien 5.315 3.675 3.000 2.300 2.800 1.590 1.300 1.800 10,380
Trancs 130 .A10 510 LoLS .300 T4l 1.505
Gerwazy 1.305 3,040 3.938 4,473 5,150 6.80Q 5.150 34,530
o 2.030 4,120 5.000 5.790 6.185 5,200 19.2%0
oes 173 345 .545 990 1.780 1.205 1,083 .18% 5.930
17an ' 1.300 1.300
iras 1.97% 1.000 - 3.375
ltaly it .039 100 .100 .360
Japas .108 .30 .285 573 1.200 2,500 1.500 $.300 13,475
Zallogy Foundation .185 .1%0 .30 .230 .360 .310 .320 .300 2,253
Setharlands 378 630 ,555 1.235 1,300 1.720 1.960 2,400 9.315
Yew lealacd .105 .028° 028 .325 .180
Higariz ' 545 L5458 520 630 L8158 1.140
Sorwey : 978 .38 548 .10 1.120 1.3510 1.1265 1,353 3.030
lockafaller Toundasica 3.3% 4,558 3.500 2.385 1,155 1.59% 1.150 1.100 11,130
3avd{ Aradia : 1.900 1.300 - . 2,200
Sweden 1.309 1% 1.4%0 2.29¢ 1,255 2.260 2.728 2,370 15,135
Switzariand 410 160 L5460 .355 1.208 1.150 1.300 5.2
Taized Xzgdom .590 1.1 1.320 2.410 1.3%0 3.518 $.800 §.300 13,475
oXDP .350 1.300 1.483 2,165 1,330 1.300 400 4,298 13,998
oEP .600 .340 .260 L2480 412 1.130
Caizad Szates 3.779 5.3%0 5.305  10.755  16.270 18,140  21.300  26.300 105.330
dotld lank 1,250 1.7%0 1,378 3.19% §.323 7.450 3.875  10.200 42.360
i -
Iresge _reg 22
oTAL 20060 28,38% 3.525 47,843 33,370 IT.228  %.37%  39..13 aX1 .28

jouxrss: Cantars' ?Togram ind Judget 23pers aad accouncs, 1374-1980,

September 11, 1979
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Proposed 1980 Budget Raductions
1. As described in the section of the Integrative Report on proposed

budget reductions, TAC and the Secretariat are recommending budget reductions
of several kinds. One is a group of standard (mainly technical) budget re-
ductions, another is deferral of new housing construction, a third is limits
to the rate of real growth of some centers, and the fourth comprises selected
specific reductions in program.

2, Standard reductions apply equally to all centers and are as described
below. Only two centers were proposing new housing comnstruction in 1980, and
deferral was recommended in both cases. Limits to the rate of real growth were
recommended where TAC did not wish to single out particular program elements
for reduction and felt it should te left to the center to decide what to cut.
Select specific cuts in program were recommended where TAC, after reviewing

a center's program as a whole, identified activities TAC believed sheuld, for
the reasons given, be cut, particularly given the constrained finmancial
position of the CGIAR system in 1980.

3. The standard reductions (or limits) recommended to be applied to all
centers, and worked ocut with them at the Hyderabad meeting, are as follows:

(a) Fill Rates for International Staff Positions

For each center, without distinction between those in
mid-biennium and other centers, its historical fill rate
has been applied to its 198Q budget request. For centers
in mid-biennium, the historical £ill rate has been applied
to the number of CGIAR-~-approved positions. For other
centers the rate has been applied to the number of
requested positicns. The cost of a manyear has been con-
servatively estimated at $80,000.

(b) Mid-biennium Increases

The CGIAR on early occasions decided that requests for
o additional funds from centers at mid-biennium should not be
entertained except for reasons beyond a center's control,
such as increased inflation. ICRISAT is the only center
whose request for additional funds would meet this criterion
and a modest increase 1s recommended for increased infla-
tionary costs in this case alone.
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ontingency Reserve

The contingency reserves of z2ll centers except ICRISAT
have been adjusted to 1 percent of the operational budget,
after adjustments for £ill rates and deleticn of mid~biennium
increases. A 2 percent contingency reserve has been recom-
mended for ICRISAT in view of the uncertainties of the West

frican programs. It has been assumed that in times of
financial stringency, instead of relying on a relatively
large contingency reserves, cesnters should attempt to meet
finaneial shortfalls in individual programs through savings
in other ways, for example by restricting travel,

(d) Price Increases

Budget reducticns through the application of historical
£ill rates, mid-~biennium decreases and raducticns in the
contingency reserve will, in turn, decrease requirements for
price increzses due to inflation. The centers' own forecas:
inflation rates have been used in =making these adjustmencs.

(e) Werking Capital

Working capital requirements have been limited to 30 days
operatiang expenses, i.e. to 30/363 of the operational budget
after adjustments (a), (b), (c) and (d) akove. Where centers
nave regquested increases less than the amcunt calculated by
this formula, no adjustment has been made.

The effect of these adijustmentcs is to reduce the total requested from the

CGIAR by $4,733,000.

4. IRRI and ILRAD included in their budget raquests items for housing.
In each case, the recommendation is that these be deleted from 1980 budgets.,

The total reduction amounts o $720,000,

-

S. Specific reducticns in program as recommended by TAC are as follows:
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page 3 of 4

Center Proposed Action Reduction
($'000)

CIAT Defer uplénd rice program 277

limit to growth (47%) 80

capital deferral 80

no core regional services -
CIMMYT At its option, CIMMIT to initiate building

of germ plasm facility provided cost spread

over 1980 and 1981 and absorbed in approved

1980 budget -
CIP Ne adjustments -
ICARDA Defer some capital 100
ICRISAT No adjustments after disapproval of

mid-term increase -
IITA ~ No adjustments -
ILCA Limit to real growth (4-57%) 608
ILRAD Limit to real growth (10%) 369
IRRI Limit to real growth 230

deferral motor pool capital proposal 80
IBPGR No change -
IFPRI Limit to real growth (not discussed

by- TAC but already agreed by center) 154
WARDA Defer Liberian station 382

defer two posts 115
ISNAR Review in autumm -

TOTAL




ANNEX IV

- 53 - page 4 of 4
6. A summary of the effect of the foregoing adiustments on each

center’'s budget request and the resultant recommended funding is in the
table attached to this Annex.
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Summary of 1980 Budget Requests,
Recommended Adjustments and Recommended Funding

Net Recommended Adjustments Recoumended
Regueét TACL/ Technicall/ Funding
($§ millions, rounded)
Established
Centers
CIAT 15.3 0.4 0.3 : 14.6
CIMMYT 17.3 0.9 0.2 16.2
CIP 7.5 - 0.2 7.3
IITA 15.3 - 0.7 . 14.6
IRRI 16.5 0.5 0.4 15.6
IBPGR 3.1 - - 3.1
WARDA 3.1 | 0.1 0.4 2.6
.Subtocal 78.1 1.5 2.2 _74.0
Developing
Centers
ICRISAT 11.8 0.1 ' 1.2 10.5
ILCA < 9.7 0.6 0.1 9.0
ILRAD | 11.5 0.9 0.3 10.3
IFPRI 2.6 0.2 - 2.4
Subtotal 35.6 1.8 1.6 32.2
Newer
Centers
ICARDA 11.9 0.1 0.4 11.4
ISNAR 1.2 - - 1.2
Subtotal 13.1 0.1 0.4 12.6
TOTAL 126,8 3.8 _b.2 118.8

L/ Includes deferral of housing, program adjustments and limits to mid-term
increases.

2/ Includes limits to £ill rates, price increases, contingency allowances,
and working capital, and a 25% reduction in equipment budgets. Also
includes revisions of earmings and funds brought forward.
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Center Cperations Capital Total Net Requirement
CIAT 14,364 634 14,998 14,598
CDMMYT 15,768 267 17,035 16,161
CIP 7,687 361 8,648 7,311
ICARDA 8,725 3,100 11,825 11,443
ICRISAT 10,133 2,229 12,362 10,497
IITA 14,326 780 15,106 14,606
ILCA 7,843 1,143 8,986 8,974
ILRAD 8,797 1,646 10,443 10,323
IRRI 15,303 374 15,877 15,377
WARDA 2,526 242 2,768 2,608
I3PGR 3,124 0 3,124 3,114
IFPRI 2,400 0 2,400 2,388
ISNAR 1,199 g 1,199 1,199

TOTAL 113,395 10,776 124,171 118,798
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Illustrative, Possible Growth
of the CGIAR System 1980-84

Gross Core Operating and Capital Requirements

Developing Centers

ICRISAT
ILCA
ILRAD
IFPRI

Newer Centers

ICARDA
ISNAR

Subtotal

New Activities

Newly Created Entity
Newly Created Entity

Adoption of Existing
Center

Adoption of Existing
Center

Subtetal

Others&/

Total
Provision for
Price Increases

TCT2
(Current $ millions)

(For assumptions, see page 2)

1980

o

=
WLk o

i/

See assumptions page 2.

1981

1982

1983

(Constant $ millions)

b= bt g g
N L O 00~

°

.
WM e W

b b s
MR O W
Mg
WO & o

15.8 16,2
18.0 18.5
8.7 8.9
15.7 16.1
16.9 17.4
3.3 3.4
3.2 3.4
16.1 15.8
11.4% 12.5
13.2 13.8
3.4 4.0
13.6 13.7
3.3 3.5
142.8 157.2
3.0 5.5
2.0 3.0
- 6.0
5.0 14,5
2.0 5.0
149.8 166.7
28.2 49.2
180.0 215.9
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Assumptions
1. Assumptions on growth of centers in the CGIAR system in 1980 are

as follows:

Three percent real growth each year for established
centers. Newer and developing centers would also grow
at three percent after reaching full development. TILRAD
and ICRISAT would reach full development in 1982 and ILCA,
ICARDA and IFPRI in 1984, TISNAR would reach its full .
ocperating cost ia 1983, ZEIstimated operational expenditures
in the year of reaching full development would be $14.%
million for ICRISAT and ICARDA; $12.0 million for ILRAD
and ILCA; $3.5 million for ISNAR: $4.0 million for IFPRI.

Taw ha Taweaw ~af haca ~asmpcame rla Aanpkdmarae aAwa Tm Tdma
S£0L LiT 1algtl UL Liiese (gliloia, Lils SOoLilaicd alt 4ill L4l

with the present size of centers such as IITA and CTIAT,

2. It is assumed that research into such areas as water management,
aquaculture, vegetables, pest and disease management, and plant nutrition
would be added to the CGIAR at a rate of one activity each vear begimnning
in 1981,

3. A notional amount of $9 millicn is provided in 1984 for other
activities which the Group might by then wish to take on. While these are
not now identified, they might include such things as suppert for fundamentsl
research, rasearch on crops cther than food crops, research on related
activities such as agro-forastry.

4, An average Inflation rate of nine percent for the period 1580-84
is assumedqd.
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Program Budget Analysis
Summary Table for All CGIAR Centers

| o PN R fo kA P . )
Period 1974 tarougn LJ84

. CGIAR SECRETARIAT
Table 1 - Statement of Expenditures and Funding BATE! 09/13/7

ACT74 - 4CT7S aCT76 agT?77 REV?8 ACTY78 sun79 REV79 PROSO REQS0 REC80 PROSL TOTAL

A-CORF QFERATING BUUGET SUMMARY (US$000)

&KICE 2r3a1 3.337 45222 $¢274 49423 S5+836 80113 + 86121 7¢757 924657 - S:744 495297
VEANS 374 317 698 9?31 15072 10102 12007 1,380 151256 10419 - 1,509 85192
BEEF 241 1,308 20423 3:4629 55091 4:9827 &9592 49506 47402 7:044 - 7+334 342633
cassava 399 413 573 743 9?59 939 a87 1,208 101467 1,308 - 1377 7.287
MallE 1,189 1528 12413 1:992 2,332 25330 2»313 2,993 29714 3,082 - 30357 19+446
SJINE 230 211 150 144 1946 179 173 233 176 - - - 1+349
ParLEY . &7 83 1Ll 97 124 120 118 29 124 129 - 29 L2 8¢
TRITICLE 174 29% 268 302 310 249 230 277 p2-13 2727 - 277 21344
SCRGHUN 534 80 L 437 ’88 924 FeL 1,038 1,371 1,529 1,592 - 1+700 gra71
CEFEAL IMFR 283 so1 ?01 12019 10297 1357 i1r441 1,624 2,958 1,843 - 1,158 8,907
SRAIN IMFR 432 J64 892 1,054 19315 1,508 10474 1,838 2,322 2,043 - 2,322 11,027
RTI{TER IMPKR 283 412 308 441 744 803 a1é 958 1064 10044 - 19044 Sr744
TR (FSKS - 217 1,076 P68 2:016 19740 2+410 2,339 25974 2,716 - 3,117 12,173
£ 107 FY - 109 292 62 15416 10117 1+807 12719 2,131 1,996 - 2,292 8:1047
TFOSTULY - - - 2 98 - - - 114 - - - &2
CHICIFFAS 214 416 S41 7040 299 333 04 244 21 P42 - 1:.0%4 S+474
NECUMDAUTS - i4 189 238 392 393 z08 €06 * 331 55 - 22 2,321
wHEAT 983 1:261 19342 1-802 2,474 2:440 20197 2:857 21438 3093 - 3,479 17+994
SORAGE - - 191 108 282 180 428 400 507 <00 - 507 * 1,883
CFCF 378 2359 499 788 15169 1+361 12283 10627 11406 19400 11594 - 135835 ?+087
Fafrm SrS5 1,143 10512 1,830 2,126 29844 2488 25720 3:386 4,590 45108 - 49802 22623
FLANT SCT - 12% as3 548 1:071 945 1:546 1:444 1,723 1,680 1.805 65842
QIOTE M ’ 109 149 233 298 423 404 428 472 410 538 - S5 2,815
GENETLICS - - - 163 a3 244 240 407 488 499 - Si4 2,349
ALs SUTT 240 432 1L 1:065 1,957 1,234 35202 1421 1,864 2,123 - 1,952 9,927
FOTAIRES 8727 1,031 17416 2093 20903 25650 2:811 3,417 30278 3,384 - 3,488 190150
TR SO 293 37% 471 341 S45 541 £87 494 457 St - S13 3811
REONL FR - - - 167 405 340 518 T0S 450 418 - 5173 20243
H - - - - - - - . 325 - 3727 - 433 1,138
- - - - - - - - - 1,320 - - 1,322
192 271 c48 438 10 102353 1rléé 1,318 10261 19790 - 1,778 8e191
1146 1470 2,203 24559 30493 3,262 3,167 3999 45304 4,849 - $,396 2S+457
1 10 14 28 82 88 145 118 140 1S4 - 133 570
74 232 WS 247 4331 323 29 187 X 427 417 - 573 2:648
=4 ‘D”LCJ 218 323 427 %02 ?70 793 742 15071 1,133 1,228 - $273 $-375
faTAL RES 13,132 18,231 2%:.9%5 124947 45,954 43,455 %0921 54:490 %8:938 b4r 474 646,084 3303560
185 & COWF 2,225 21714 3,222 4,275 4r52¢ 55291 79014 75408 7.78% 9,52% 8,638 44,011
Lis % 7nf 14260 20122 3.043 3.72% 40212 4,067 %0053 42973 Ss08S $.732 40021 31r4€0
GEM abmI™ Jo 465 4,319 $s733 7:33% 8: 990 Fe104 B8:540 10:574 10s470 12:39S - 11463 479376
SEN UOFER. 45253 Se?218 62872 P:477 105925 105712 101499 12:%5644 130075 141041 15,043 82,043
TR RLONT 661 527 167 596 101138 902 17143 1:39S 12548 2,08s 2,242 8,879
INFLATION 4 - - - 76 - 8:571 493 162747 $r270 - 20,348 30.334
TAT JFHS 24,942 33,681 34,993 285571 770793 73:534 P10943 PAr299 1139648 1144694 1134264 130,060 S94.833
B-CAFITAL EXPENDITURE BUDGET (US$000)
CONSTRN 4:11% 8,458 #1718 14:119 17,157 17:824 71594 90683 8s976 8814 P, 497 680019
SGUIFNT 2:479 19904 25409 4,138 $:873 2,334 30188 49201 323508 3.1 3:697 280378
ap TO WK 820 981 2:897 749 1,438 1:079 214 10129 Y314 2+791 = 1,233 11:849
TOT CaP 71414 115310 140427 190004 24,468 21,230 11,695 13,013 140134 15,584 100907 14,452 1245244
TQTAL CORE 32+356 44,991 39,470 77:877 102,461 94772 1035441 1095312 1275794 132,280 124,171 144,512 721149
as=smz aszEws suzsss - - - =

C-SFEC FROJ 4,483 5,833 8,020 95702 135,997 10+7350 8:341 144767 130342 12,728 12,728 11,343 83r149
CENTER TOT 346+839 350:824 67490 879279 118,428 109,522 1325222 126,079 1415126 14%,008 134,899 155,855 804,298

CENTER FUNDING

EARN INC 2296 1,971 1,848 2,591 20128 3,043 10744 20331 20028 25858 2,437 Jrtas 19¢R33Z
FUS bt 4,904 31040 4,377 319 (137170 (11:774) (1:964) (7¢533) (3e217) (3.077) (249333 (1,031) (10,238
€A OF CG 3%:004 444040 41,979 7%+ 303 34¢619 794953 ?9:95L 99.443 122,539 1249447 118:799 141,294 491,030 -

JUOGET SUMMARY IN CONSTANT 1979 UCLLARS

VEFLATOR 1.447 1.304 1.242 1.16L 1.07% 1.073 1.000 1.000 0.933 0.93% C.933 0.874 -
CCRE OFTG 36+590 43,920 24,781 68,001 83,427 79:049 91,945 94,299 1065261 109,109 105,902 1135672 4305831
CAFITAL 10+876 145748 18,270 22,066 26932 22,831 11+,696 15,013 13,217 14,373 16+198 12,631 143,341
TOTAL CORE 47,4646 585448 79,051 9050467 1100145 101,880 103r661 109,312 1190478 123,482 1140100 125,303 774,72
SFEC PRUJ §¢3577 70409 109121 11,2564 170197 11-3%4 83561 165767 127473 11701 11,901 Pr14 ¥1.338

CENTER TOT T4,043 46,277 88,172 101,331 127,347 113,436 1125222 1246+079 1319953 135,583 1280001 1349217 865,560

1/ ACT = Actual; BUD = Approved Budget; REV = Revised Budget; PRO = Projected 3Budget;
REQ = Budget Request; REC = Recommended Budget

2/ M"Total" ineludes all actual budgets since the beginning of CGIAR plus REV1979, REQ1$80
andiZR%§981. However, an amount for WARDA is not included in ACT1978. Data was not
available. '
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“mhle 2 - Core Cperating 3udgzet by Major Expense Categories

ACT74  ACT7S  ACT?6  ACT77 REV7S  ACTYS 3UDYY REV?Y  smoRe REAS  REC30 P08t T0TAL
FFRA "FRAY 12:098 17:726 2T.043 32,775 44,218 33,28 S15349 43,223 402358 $2:033 - 00873 V6401
SUF § mTC 3934463 EYE-E Pealsd 121449 14¢147 135409 141400 146+179 20,998 131444 20:928 105,757
ESULIEmT 22127 11,442 27404 3:047 2,734 1,89% 21450 24344 3,900 21444 - 357 20,508
Thatt s, Lruds 2,239 EYXY ¥4 49322 Se875 3,857 4,331 4,354 41350 Se4B84 = S8 32310
GTH/CONT 1,681 3373 49462 7,380 3,283 39529 184717 75155 23,292 10,622 15e708 92332

1/ Figures for RIVi979 and REO1980 do nat include CIMMYT and ICARDA. Data was not
availablse,

'able 3 - Center Staff Summary

ACT74  ACT?Y  ACTTS ACT?77  REVTS ACT?8  D7?  REVI9P  PROZO RECO  REC30  PRO8L TOTAL
i ~QSIT b 3c0 324 404 s2 3as 508 499 s42 s43 s -
) -17,‘; 207 3:2 281 349 4438 349 9% 439 <2 206 - - 51:7.; -
i fas1T 474 a7 513 834 990 7%4 393 alo 1riz3 ase - tr0as .
ARG $7% 450 90 725 371 7eg 72% 33: 798 388 - 1.0 T~
PH FATIT 20391 2.94L - 3.577 4.747 2,553 4,419 $.932 $:129 4r3ad 5,351 - 2,445 -
iH AYRS 2119 2,697 3,200 4,493 <, 301 4,204 60047 £+251 61214 5,579 - 5,282 -
T oranT 3,918 3,329 FeT1A TrPAD 7:0463 S»540 7338 Sedas 2,043 81796 - 73246 ]
iT ATRS 2,701 3,398 3,971 50587 64720 Se 241 71477 4531 74740 973 - P0ad4 -
/ Due to missing data, the staff summary dces not accurataly reflectc tRe current status

for 197% and 1380.
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Table 4 - Budget Apalysis bv Selacted Indicators

ACT?4 ACT7S aCY74 acI7?
™ QR EXPENSES CfrEGORY AS PERCENTAGE OF CORE OPTB EXP
RESTARCH s3 S 8 Sé
TRGS ~ON 9 8 ? ?
LIR 3 veg s [ 7 &
GEN ADM 14 13 13 $
GEN 0PN 17 17 13 1 ¥
QTHER 3 2 - b
INFLN - - - -
MALCR CAFgTAL 1TEMS AS PERCENTAGE OF TQTAL CAPITAL
CONSTRM. %4 73 43 74
EQULP 33 17 17 22
- A0D 70 11 8 20 4
FUOGET SPi7~ 3Y HAaJOR CATEGORY
COKF o 7?7 7% 74 78
CaP TL 23 23 26 24
WayR EXPENSE CATEGURIES-AS PERCENTAGES
RS SV 48 %3 54
SUFATC i8 20 23 22
EAULIPAT 9 s s - s
TRAVEL é 7 8 .2
OTH/CONT 7 Y- R ¥ ) 13
FILL RATES EXPRESSED AS PERCENTAGES
SENIOR 3§ 33 84 a7 91
aAsSzae ST 79 7?7 80 a7
OTHER ST 92 92 89 99
TaTAL 3T 90 a9 38 94
COSTS PER SEMIOR STAFF RANYEAR (3000)
18T C-0P 120 134 160 139
TOT RSCH , 43 72 72 ay
TRAVEL ? ? 12 13
PERSONNEL, COSTS PER TOTAL STAFF MANTEAR
PER T/STF 4 s é ¢

REV78

<9
L]
-
12

1

70
22

74
24

14
U

13

34

97
3

78
103
13

ACT78 BYDYY?
39 53
7 ]
4 3
12 14
13 i2
i b

- ?
84 45
11 27
S 8
79 a9
22 12
43 Sé
18 18
3 3

2 ?

3 18
1 9
94 10
3 102
”s 102
21 182
123 101
i1 13
& 7

REY?9

40
3
3

i1

13

89
100
103
101

218
129
1%

63 .

i2

34
13

P4

4]
96

214
112
13

RE230
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REC3Q PROSY

4
wn~N

4 2
»N

89

10

47
16

LI
(%]

12

104
100
103
103

[ A |

’

242
123

TOTAL

[



