EPr-0~A BB-L(Q’\(

ISNAR Reprint Series No. 4

BEC 15 1988

Role of research in transforming
traditional agriculture:
an emerging perspective

H. K. Jain

International Service for National Agricultural Research



The International Service jor National Agriculnel Research (ISNAR) hegan
operating ar its headguarters st The Flaguae, Netherlamds on Seprember 1, 1980. 1t
teas established by tie Coasultative Group on International Agviculmral Rescarch
(CGLAR), o the basic of seconmiendations froman iiternational task force, for
tee purpose of assistivig gorenments of developing countries to strengthen their
dagricilraral vesearch. iy a non-profit antonomons agency, mteniational in
character, and noz-poluical in management, staftinge and operations.

Of the tadrteen conters i the CGLAR netvork, ISNAR i the only one which
Socuses primarily o v tional agricaltiral rescasdr issaes I prorides advice o
QOVCTINNCNES, upont requiest, on organi zation, planning, masipower development,
staff requirenents, financial and infrastructsre yequirements, arid el wed matters, thus
complementing the activities of othey assistonce agencies. Addiionally, ISNAR has
andctive traimng and commgications proeram wlich cooperates with national
agriculngral vesearcl programs in developing connies.

ISNAR also plays an active vole in assisting Jhese nationad programs to estalish
linkes weith botdr ihe international agricaltral vesearch centers and donors,

ISNAR fesupported by a nmmiber ot the inenibers of CCLAR s informal greap
of approximately o dosors, it incdudes conarvies, decelopnent banles, intemational
orgari zations, arid forendations, e 1986, frnnding for INNAR's core progran woas
provided by Anseralia, Belenon, Canada, Luropean feonenne Connmnity,
Federal Republic of Gernasty, Fovd Fowndarion, rasre, Drelond, Taly,
Netherlands, Phitippines, Spain, Steedenr, Switzerhand, United Kingdon, { tred
States Agevcy for uternational Dyevelopment, and tiee Werld Bank.



ISNAR Reprint Series No. 4

Role of research in transforming
traditional agriculture:
an emerging perspective

H. K. Jain

October 1988

Interrational Service for National Agricultural Research



This paper was first published in 1988 in the Proceedings ot the Seminar "Food and Nutritional Strategies:
Concepts - Objectives - Application™ (Brussels, 3-7 November 1986). R. Delleré & J.J. Symoens (Eds.),
Technical Centre for Agricultural and Rural Co-operation & Royal Academy of Overseas Sciences
(Brusscls), pp. 335-355. Itis reproduced in the ISNAR Reprint Series by kind permission of the Royal
Academy.



Summary

The /)()/m/ulum pressures of the 1960s were basically responsible for major

policy decisions 1o give a new direction 1o world agriculmre, which had evolved
Jormostof its 10,000 years around traditional practices. It was decided during
this period 1o mobilize seience and 1e Tinology 1o transform this kind of
agriculture into Cighly productive systems of farming. The concept of genotype-
eniviromment inieractions was used to synthesize crop varietios which would take
Jull zdvaniage of improved levels of agronomic snanagement. The newly
discovered plant-tepe genes inwheat and rice have been extensively used in the
process of genetic reconstruction of traditional cultivars of these crops which haa
been bred maore [or adaptation 1o stress environments than Jorhigl grain vields
Many deve /u/um: countries took bold policy decisions 1o reorganize and
strenghten their agricultiral researcl services in prrsuance of these objectives.
The new agriculural welinology developed in iiis way has already made a
significant impact on Jood production in some of these countries, more
particularly in Asia a:id Latin America.

The impact las been mucl less in Africa, where the national agriculra!
resecreh systems are inan early stage of evolution following their colonial histor v,
Ithas been argued that the problems of agriculiral production in Sub-Saharar:

Africa are onlv quantitaively, nor </1/u///u/1u/\. different from those of
developing cowntries in otiver parts o) the world. Afvica also offers considerable
poteniial Jor significant advances in agriculneral production throuel the
application of the new wechnology. and this must be the approach in the short
term. Inthe long term, however, the problens of agriculiral production in Africa
will reqidreadifferent kind of production weclinology for it relatively laree arcas
of lands characterized by moisiure and Jertidiny stress. This new technology must
be based o efficient iechnigues of soil and waer management, witl the
agronomists plaving a Aey role supported by soi scientises, water technologisis,
plant brecders and sciciisis form other disciplines. The multidisciplinary
approact becomes puarii /1/(1//\ fportant in this contex.

The paper concludes witlva brief discussion of ISNAR's colluborative work
during the past o vears with a nuwmber of Sub-Salaran Afvican couniries 1o
strenglieen the organization and management of their agriculiiral research
services.



Introduction

World agriculture. which has evolved mostiy

L1 around traditional practices for most of its 10,000
years, encountered its first serious challenge in the
carly 1960s. In the traditional systems of farming.
vields have beenlow. but in most vears a tlanee could
be maintained between production and food needs of
human populations kept in check mostly by discase
eprdemies. There have heen serious famines in some
vears arising mainly from faiture of rains, but the
perennial food shortages of the kind which began to
cmerge inthe 1960s were a new phenomenon in the
history of man’s dependence on crop plants and
domesticated aninads tor mecting his food needs. Two
factors have peen basically responsible for this new
sttuaticn Fiestoand thisis particelarly important. the
human populations strted o multiphy rapidly with the
adventotfite-savine drues in the second half of this
century. Mosc ot tie killer micrabes could be keptin
cheekit noteradicated. A good example of cradication
s provided by the smallpox virus which. as claimed Dy
the World Health Oreanization. has been completeley
wipedout exeept for iboratory samples. Second. the
mercasing adoption of the plant-animal-human food
chain - tirstin the developed countries and more
recentls nthe developing countries - began to give rise
to vastly mereased demands for food and feed grains.,

The Increasing Role of Science

Fortunately. this period of food shortages in the
1960« coincided with i time when a number of
majorscientific discoveries. made mostly in the carlier
years o the century. were ready to be integrated with
syiergistic effects to give rise toa new kind of
agricultural production rechnology - technology
characterized by lngh crop vields and new
management practices. The new technology is based
essentiallvon favourable genotype-cnvironment
mteractions. The rediscovery of Mendel's work at the
turn o the century made it possible tor plant breeders
tosynthesize genotypes. combining genes from diverse
sources for high crop vields and other desirable
atributes such s diseise resistance. Simultancously,
advances in the ficld of mineral nutrition of plants
made especially wt the Rothamsted experimental
station in bBngland. based on the pioneering work ol
the German chemist Lichig in the previous century.
ted tothe development of chemical fertilizers to which
the new wenotvpes would respond favourably, The
stage was thus setfor amajor genetic reconstruction of
crep phmts to fitthem in more productive and modern
ssstems of furming,

;
‘
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Why Genetic Reconstruction?

oy : - T .
9 Following iheir first domestication in the vaileys of

a Tigris and Euphrates. crop plants in most parts of
the world have been grown in stress environments -
moisture stress. fertility stress and stress artsing from
competition with pests. pathogens and weeds. The
selection pressuresin these stress environments favour
vegetative growth more than high grain yiclds, The

plants must first survive in these competitive and
difficult habitats before they can produce some seeds.
They have been selected. therefore, more tor dry
matter production in their vegetative parts than in
their reproductive parts.

Fhe problenvin the 1960s was how to recover more and
more of this dry matter in the form of grains. The
answer was provided by the discovery of plant-type
genes (the Norin 10 dwarling genes in bread wheat and
the Dee-Geo-Woo Gen dwarfing factors inriee ). Using
these genetic factors plant breeders like Vogel (1963).
Borlaug (1968) and Beachell (1978) started to
reconstruct two of the world's most important food
plants - wheatand rice. Table shows how the grain
vield of wheat has inereased in Great Britain, India
and the United States with gencetic improvement.,
espectally m the moie recent vears. following the
identification and use of plant-type genes. These genes
have helped to reduce plant height. leading to greater
resistance to lodging under conditions of high fertility
and an merease in the proportion of grains relative to
the straw (as measured interms of harvest index), The
varicties shownin Table Tinclude those developed in
the carlier years of the century and those evolved more
recently following the process of penetic
reconstruction using plant type genes.

S
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4 Policy Decisions for

| Reorganization of
Agricultuial Research

- Itisin the context of these emerging new

+ teehmologies and massive food deficits resulting
from mounting population pressures that many
developing countries have taken important policy
decisions o reorgamize and strengthen their
agricultural rescarch services. Looking back over the
past 20 vears. it seems remarkable how profound the
changes have been insome of the developed countries.
Fundamentally the process of rearganization has
helped to give these countries a new research
mfrastructure - more confident. more responsive and
more committed to the needs of agricultural
developmentin the country. The basic changes have
beenin respect of the institutional framework.,
hokages and organization within which agricultural
experimental stations function in these countries.

[ developing countries. institutes ol agricultural
rescarch have mostly formed an integral part of the
department of agriculture, occupying the status of a
subsidiary service. The administrative control and
decision making in these serviees have rested with the
civil service burcaucracy. The personnel and
management policies have had little refation with the
needs of ascientific organization. and linkages with
the policy-making bodies concerned with agricultural
development and with the ficld-based extension staff
have been limited.

Nature of Reorganization. The reorganization of
agricultural research in the Tast 20 years has changed
all this with the transfer of rescarch institutes and
experimental stations from the direet administrative
control of the departments of agriculture (o the newly



Table 1

Old and New Varieties of Wheat, their Yield and Other Characreristics

Viriety Yeur of ' Eeonomic | Biotogical Hurvest Height
| Release * ‘ Yield Yield [ndey (¢m)
i Y (t/hay )
Britain ‘ ‘ !
Little Joss A TTINE a0 e 142
Holdtast R S TS 13.77 30 126
Capalle Despres AR ' S.86 IRICN 42 110
Mans Widgeon 19644 : S.68 14.56 39 127
Maris Huntsmann 1972 6.54 o121 46 106
Hobbit 1977 730011520 48 80
Mardler s 62l 167 49 77
Indha }
PhsA 1910 203 12.82 17 113
Nps2 1920 R 1374 23 115
NPios 1930 150 1212 29 117
(391 C 1940 151 11.98 2y 120
Hybs L1950 387 13.68 kR 13
NP7 E1960 3.20 1212 26 108
Sonahka i 1970 5.26 13.37 39 98
Arun S I (B 12,40 16 84
1
S |
Haonor S A R - - te
Forward S0 3 - - 12
Valprize P30 2es - - 6
Yorkwin 936 322 - - 1135
Nured 3830y - - 114
Carnell ~os 1v42 ! 349 - - 112
Gienesee 1950t - - 111
Avon 1939 163 - - 108
Yorkstar 1968 196 - - 93
Arrow 1971 R - - 93
lconderog 1973 4.37 - - bR

In the case of Indian vareties the decide of release has been indicated.

created Agricaltural Rescarch Councils or Mational
Rescarch Institutes. which are managed mostly by the
scientists themsebves, Thus, in many of the Asian
countries. the national agricultural rescarch systems
have been builtin recent vears around Councils which
enjoy considerable autonomy in their operations and
nunagement of resources. Inthe Latin American
countries. National Institutes have been set up which
have taken over the functions which carlier rested with
the Department of Aericulture. The basic coneeptin
creating these new hodies tor the management of
agricultural research has been to combine commitment
to development with a great deal ol autonomy in the
organization and management of rescarch. The new
Councils and the National Institutes, through their
newiy developed production technologies, must
respond fully to the development needs of the
government and the turmers. but at the same time they
are not ticd to dhe burcaueratic procedures of a
government department. which could stifle the
creative work of their scientists,

The reorganized rescarch services have helped to
bring about major changes in the management of
scientific programs and resources. budgeting
procedures and operations, personnel policies,

6

Adupted from Fain (1986).

linkages with extension and other development
departments, linkage wiih policy makers and planners
in the government. and coordination of rescarch at the
national and regional level. The head of the rescarch
SCrVICe I most cases is i scientist with o better
understanding of the rescarch programs and the
support they need in terms of trained menpower and
other resources. In miny cases. the head of the
rescarch serviee reports directly to the Minister of
Agriculture or the Permanent Seeretary, depending
on the size of the country. In the Targer Asian and
Latin American countries. the coneept bas been that
the head of the rescarch serviee should have the
necessary status to be able to communicate with the
Minister of Agriculture so that the serviee is able to
reach the policy-making fevel and intluence it. On the
other hand. the head of the rescarch service must
interpret the agricultural development goals of the
government and transkate them into rescarch
prioritics, programs and projects consistent with those
goals. Simultancously. the rescarch service should be
able to provide animportantinputin the making of the
development policy based on its understanding of the
country’s production potentials as determined by its
agroecological. biological. edaphic and other
resources.



Tanle 2

Investments in Agricultural Research in the Public Sector
i Ditterent Revions of the World

Region/sub-Region Expenditure Scientist
(3m of 1980) I’Lrsnn \ ears
1939 [1968-1971] 1980 | 195y 1&)(.» 1<>71 1980

W. Africa ! 44 92 206 410 ‘35? L
E. Africa 13 49 75 221 084 11,612
S. Affica (evel. RSA) N by 46 91 | 29y
W Asia exel Isracl) 13 52 Ys :.\’,7 1223 1 699
S, Asia : 32 73 191 IERR 2,569 5.691
S.E. Asi b AP TIN ML Leu2 102
E. Asia 6 Mo 637 L1260 | 1,391

texel. China, Japan) i
China sS40 s b e b2so o050 1727
N. Africa 21 S0 ; 62 1 Au0 b RIREI
N —— - ! [ Y S Y e O,
Temp. S, America R} 1 37 S0 and ‘ BN 1.52/
Trop. S. America ‘ 15 | 129 0 2ow ST 2608 4840
Cent. America, ! 4 oo 91 0 e | 2167

Caribbeun | !
N. Europe 95 | 230, 40 b s JA0u | 8027
E. Europe R LA I SS3OTAT0L L 1m0 120,220

fevel. USSR | ‘ ;
Japun IRASEREN D 084D 72000 et 15671
N Amenca R (DR U B BR R RN T SAT5 0,308

(Odriginad oo

Increasing Investments in Research, The
reorganization and strengthening of agriculiural
rescarch inmany developing countries has adso seen a
MESSIVe incrcase i mvestiments. fndias tor cxample.
with i s federal imsttures and 2o state univ esities,
has developed durma the st 200 v cars one of the
world' s Tareest networks ot evpermiental stitions, The
roscarch susteme emplovimy nearhy 20,000 scientists i
tie state and fedenal mstitutions. his sot P larag
number otcoordinated research progrisms which lumg
toacther researchers tronm these msttutions tor work
around major commoditios and tactors of production.
Mostother developing countries have also invested
heanvilv i enicultural veseareh during the Fst 200 cars,
Chiscan beseen from Table 2 which vinves estimates ol
iy estinentot tunds and scicntnie manpower i public-

Judd. Bovee & Bvenson Us3:

supported rescarchm ditferent paris of the world over

a2 bvear pertod from 1979 10 TURn,

New Agro-Seeviee Infrastructure, The strenghtening
ol aericubturcl research has been associated inmany
cises with the creation of o new intrastructure of agro-
servicesawhich are helping the firmers in the adoption
of the new technalogy, Maost developing countries do
nothave awell de \dnpui agri-business sector which
could respond to the needs of the farmers. This gap is

being Tilled in the short term through the creation of
mstitutions. which would provide to the Tarmers
wide range of services. including the supply and
distribution of variotus modern farm mputs. credit.
markcting facilities, and above all. price support. In
many cases. it wis the demonstration on farmers’
ficlds of the vastly increased production potential of
the new technology which motivated the governments

Adapted trom

ipton (1uss),

to tike policy decisions tor the creation of this new
institutional tramework. A good example is provided
by India. which in the Tast 200 vears has become the
fourth argest consumer and producer of fertlizer
nitrogen in the world, Also. India has made massive
mvestments in the development of irrigation. with the
result that it now has the second largestirrigation
svstem o the world.,

Impact of the New Technology

Thereare notmany studies which bring out through

aerttical anadysis the contributions which the new
policies and investments i agriceltural rescarch have
made i the form of increased production. However.
the fes studies of this Kind which have been made
clearls show that mvestments i agricultural rescanch
have beenvery rewarding. Perhaps the most
comprehensive anabvsis of this Kind Fas been made by
Ruttan { 1982) who studied agricultural rescarch
productivity in 23 developing countries. Ruttan
observed an average annual rate of return of 85 per
contoninvestments. The studies covered rescarch on
tood crops. ivestoek and commercial ecrops such as
cotton and rubber. Few investments in scientific
rescerch give greater returas and itis clear that the
process ol strengthening of agricultural rescarch
services musteontinue for realizing the fult production
potential of agriculture in the developing countrices,
Some of the advances in agricultural production in
recent years have been so spectacular that werms like
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“green revelution” and “quantum leap” in productivity
have beenused to deseribe these developments. Thus.
Indonesia over a I13-yvear period more than doubled its
rice production. Bangladesh. which at the time of its
independence in the c.ul\ [U70s experienced massive
food deficits., is now close to self-sufficieney with
record harvests of both wheat and rice in recent vears,

Tables 3-7 and Figures T and 2 document some of the
increases inagricudtural production ina number of
countries of Asia where the new agricultural
technolopy his made significant impact. A recent
report by FAO scientists shows that the growth rates
of cereal production and vield have been higher in
Astaund the Pacific region thanin thie rest ol the world
in recent vears, The analvsis presented by Tsotsui &
Singi (1985 particulurhy refers o inereased
production of wheatand rice and coarse grains in these
countries.as shown i Fable 80 A Targe part of this
mcercased production has been contributed by
increasced vields perunit of Eand (Table vy,

The Lo oA merican countries have also recorded
impressive gains in then agvicultural production
t‘nllu\\ingllu reorganization of their rescarch serviees.,
Thiscanbescenfrom Table [0 which shows the annual
erowth rates for production. arca and vield for a farge
number ob commaoditios. An exception to this general
sttiation is provided by maiy countries of Sub-
Suharan Afvicas where with few exeeptions production
has tended to dechine inrecent vears (Table 1),

ran Countries and
of Agricultural Research

The deteriorating food situation in many of the
Sub-Saharan African countries has raised quutmns
wnh regard to the role of agricultural research in that
part of the developing world. In the wake of the [984-
1985 drought many reports were published, not all of
which conveyed i balanced assessment of the
sttuation. Thus, an impression seems to have been
created in the minds of some people that Africais all
dry and its soils mostly unproductive so that research
faces a more difficult chalienge in that continent.
While this may be true inthe long term. there are gains
to be made through rescarch in Africa in the near
future. The noted Kenvin entomologist Odhiambo
(198 for example, believes that the green vevolution
technology may not be very releviamt to the small
farmersTsituation of the Afdrican countries. Odhiambo
pleads Tor a new location-specific technology for
resource-poor farmers who could harvest pudul ible
vields from the same picee of lund vear after vear, On
the other hand. some scientists like Hugh Doggett
{1984y who spent 26 vears on agricultural rescarch in
Last Adrica. states that the answer to advaneing
agriculture i Africa ies in making it possible for the
sl farmer to produce more. and hie will do soL il he
finds 1t profitable to use modern farm inputs and new
technology. According to him prices are a key issue:
attractive, consistent farm-gate prices which would
help bring about the incereased production needed.

Table 3

Rice in ndonesia: -

Vrea, Production, Yield and per capita Availabiliny

Arei Milled Rice Yield Per capita
harvested Production (t/ha) Availability
(ha) (million t) (kg/pers./yean
1968 %.02 11.67 |46 103.83
1969 801 12,25 153 106.61
1970 814 13.14 1.61 I11.83
1971 8.33 13,72 1.63 114,24
1972 7.90 1318 1.67 107.07
1973 8.0 14.61 1.74 113.86
1974 5.51 15.28 130 118,36
1975 8.30 15,19 .79 114.99
1976 8.37 15.85 1.89 117.23
1977 8.36 15.88 1.90 F1S2
1978 893 17.52 1.96 124,17
1979 8.80 17.90 2.03 124.39
1980 9.00 20.16 2.4 136.68
1981 9.3% 22,29 238 147.71
1982 8.98 2284 .54 147.83
1983 8.94 23.46 2.62 148.39

Based on Affandi (1985).
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because of problems of managementand orgenization.
The emphsis will have to be on consolidation of s saree
scientific resources to address priority problems of
production ritier than the creation of a large network
orexperimentiad stations following tae classical model.
Consolidation of the rescarch station network.,
consolidation at the progrant level and greates focus
on priorities arz some of the kKeyissues inresearch
management i Sub-Saharan Africia. Sealso i the
developmentotscientific manpower and deyelopment
of linkages with the extension services and the farmers.

ISNAR’s Cotlaboration with
Sub-Saharan Africa

¢ Some of these isstes in rescareh management have
S been addressed w recent vears inacaumber of
African countries in collaboration with the
Fnternational Seevice ior National Awricubtural
Rescarch (ISNARY and with organizations ike the
FAOUISN AR which was eveaied by the Consultative
Group for International Aerculiaral Roscarch
(CGIARY i 1980 for the specitic purpose ot
strenethening national aericuleral rescarch systems i
the develoring countries, has.as wimatter of poliey.
placed greater emphiasison s collaborative work with
the policy makers. pianners and scientists i “he
African countrics. ISNAR works inv ety of ways
tostrengthen the mational rescarclosssteins m A
Ty addition totheir extensive vollaboration m Kenvi.
ISNAR sl have workedin seven other Abvican
countrizs. The folosvime hriet account gives some tdea
of the niture of these collaborative activities,

In Canteroon. a report on the improsement of
agricultural rescinreh management was proseated to
the Ministry of Higher Fducation and Scientitic
Rescarch, which resulted in o request to organize o
serics of training and management seminars for their
setantists and administrative stalf. The first of these
ceminars was held at the Agricubturat Rescarch Centre
of Nkolbisson with the participation of 37 stalf
members. ISNAR hiis now been requested by the
Government of Cameroon to undertake a major
review of this mational rescarch system. ISNAR
participated ina joint mission with the World Bank
and FAO Investment Centre in Rome to explorein the
Fvory Coast how the present rescarch elforts could be
serenghtencd aind coordinated more effectively to
achieve food self-sufficieney . This was a follow-up
mission on the carlicr work of ISNAR in cooperation
with the Ivorian Ministry of Scicntific Rescarch. In
Madagascar. where an ISNAR Mission worked in
JOR2. attention wits focussed on the suggested
reorganization and on research planning and
programming. ISNAR made a major contribution in
the preparation of wnational research pian.and
provided the services of astatl person forat feast two
years to work in agricultural rescarch progriomming
and evaluation. with funding froma World Bank loan.
and to advise onagricultural rescarch management. In
Malawi. many of the recommendations made by
ISNAR are being implemented and discussions have
focussed on short-term training in specific arcas of
rescarch manageraen: In the coming months, ISNAR

will be starting a major review of the national research
svstems of Ethiopia and Niger.

In Rwanda, ISNAR's review assisied in the
development of a major World Bank/IDA-tunded
Agricvitural Rescarch Project. ISWAR staff took part
in al! project preparation discussion conducted by the
Bank . and an ISN AR advisor is now in place there. In
Somalin. ISNAR staff worked wath scientists from
four CG-Centres - HTALCIMMY T I CA and
ICRISAT - to define rescarch prog s in crops,
livestoek, and irrigation water management. In Sudan.
following an indepth survey of training necds to
improve the managerent of agricultural research. a
joint ISNAR/ARC (Aaricultural Rescarch
Cooperation of Sudan) workshop was held in
Khartonm in 19SS,

ISNAR assisted a Zaire task foree consiituted by the
Fxecutive Council of the country in designing the
study methodology for an amalysis of the country’s
agricublural rescarch system, ISNAR continues to
work with the four working groups sct up for this
purpose. In Zimbabwe. senior ISNAR staff
participated i the annual review mecting of research
and extension program m the Ministry of Agriculture.
Anadditional imvolvement was the preparation of a
mediume-term training plan for the Department of
Rescarch and Speciadist Serviees. Following these
carly contacts, ISNAR stad have worked with task
[orees of the Departement of Agricultural Rescarch
and Support Services in Zimbabwe in detining the
mechanisms for priority setting. resource allocation
and programming of rescarch. An ISNAR team would
soon carry out i review of the research system in
Zimbabwe with a view to improving its institutional
and management capacity.

Cooperative Acitivities. ISNAR's cooperative
involvement with the African countries deepened in
1084 when it carricd outa study of the integration of
the activities of the TARCs in Southern Africa as part
of the UNDP Study Project. The objective was to
develop a plan for an integrated approach to the
activities of the CG eentres in the SADCC group of
countries which include Angola. Botswana. Lesotho.
Mozambique. Swaziland, Tanzania, Zambia and
Zimbabwe - members of the Southern African
Devetopment Coordination Conference. Another
example of this kind of cooperative involvement has
been a program of management training organized for
Adrican agricultural research officials with the support
of Cooperative Development Tor African Consortium
(CDA). The program has mcluded country-level
studies in Zimbabwe. Sudan and Cameroon toidentily
training needs. development of training material for
use in management and in seminars and support for
such seminars at the regional and national leveis.
ISNAR organized these seminars in cooperation with
anumber of African institutions. including the Eastern
ard Southern African Management Institute
(Tanzania). -he Mananga Agricuttural Management
Institute (Swaziland), the Cameroonian Ministry of
Higher Fducation and Scientific Rescarch. the
Rwandan Institute of Agricultural Sciences, and the
Institut du Sahel in Mali. More than 150 agricultural
research managers attended these seminars.
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