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FOREWORD
 
In October. 1979. at the invitation of the German darsono Fladisapotlro. was the evening keynote speaker. 

Foundation for International Development (i)SE. the After his address, the minister inaugurated the conference 
Rockefeller Foundation. the German Agency lbr Tech- in traditional Indonesian style by striking a ceremonial 
nical Cooperation (GTZ). and the Division oCAgriculture gong. 
and World Development of the Federal Ministry of Eco- Tile first fbrinal session of fite conference. Mondav 
nomic Cooperation of the Feden, I Republic of' Gernany. morning. October 25. was chaired by Dr. Ch. M. Anwar 
an international conference entitled "'Agricultural Produc- Khan from Pakistan who was assitted by I)r. C'.R. Pana
tiun: Resei,, and Development Stategies for the 1980s" hlkke ol' Sri Lanka its rapporleur. The session dealt with 
was held in Bonn. Experienced leading scientists fron a the topic of "''oop'ration Between National Research 
wide -ariety of disciplines who were concerned with the Systems and the International Research Support Com
food production needs of developing countries attended. munit.." The main paper of this session was presented b% 
The conference was unusual in that it brought those in- Drs. J. C. Ma6Ximba fron SEARCA and M. S. Sva
volved in agricultural research and development together minathan of IRRI. Dr. W. K. Gamble of ISNAR read a 
with policy-makers from go-ernment agencies and donor second paper. "Improving tie Global Syslem ol'Suppor 
institutions. for National Agricultural Research in lcveloping ('oun-

The objective of thc conference was to contribute to the tries." 
meeting of the world food needs by providing the govern- The Monday allernoon session was chaired by l)r. W. 
ments of developing countries and the managements of Femando of Sri Lanka. w'tt Dr. R. I). Reyes of'the Phil
assistance agencies with advice and recommendations ippines acting is rapporteur. Dr. S. NI. Miranda of ICRI
relevant to the oplimiza:ion of investment in tropical agri- SAT. spoke on the topic "Land and Water Resource In
cultural research and development. ventories in Relation to Faming Systems Research." 

State-of knowledge reports vere prepared on soil. Generial discussion followed. after which the international 
water. enerrv. and biological resources, tile natural board of truetees of IFARD convened. In the evening, a 
rqsource base that sustains agriculture. These four reports business meeting of the Asian Chapter of' WARD look 
served as a basis tbr discussion anong working groups place. 
organized respecti'.ely around the same fbur themes. At On Tuesday, October 26. the morning session was 
the end of the confeirence, an editorial committee pre- chaired by l)r K. B. Rajbhandary from Nepal. with Mr. 
pared a linal report drawn front the initial slate-of-knowl- A. E. Charles of Papua Newv Guinea serving is rappor
edge papers and ,he final recommendations of' the four teur. There were two papers at this session: "Appropriate 
,.'rking groups. This final' report contained at large Methods for Closing the Technology Gap." by Mr. 
number of recominendations fbr future action. Sadikin S.W. of Indonesia: the second. relating to a pro-

At Bonn sociocconomic influences on research and posed IRRI conference on "The Role of Women in Rice 
development were deliberately omitted from considera- Farming." presented by Dr. M. S.Swaminathan. 
tion. The expectation was that this topic ssould be treated The fourth and final plenary session of the conference 
in a series of area meetings. at which the general Bonn began after lunch on October 26. The subject examined 
findings would be related to specific country situation,. In was "Sustained Agroforestry." Dr. F. S. Pollisco front the 
keeping with this plan. ISNAR (International Service for Philippines presided over the meeting. assisted by Dr. 
National Agricultural Research) - in cooperation 'ith Vichai Nopaniombodi of Thailand as rapporteur. The 
the Asian chapter of' IF:ARD (International Federation of' principal speaker was Dr. B. Lundgren fron the Interna-
Agricultural Research Systems for Development) - or- tional ('enter fbr Research on Agrolbrestrv (ICRAF) in 
-ani/ed a conference tt) explore further, in the regional Nairobi. 
context, itselected number of the issue,, raised at Bonn. On Wednesdav. October 27. the conference divided 

Also sponsored by the (ovcrnilent ol West (iermanv into four working groups. each of which was led by the 
through the German Foundation for International Devel- relevant chairman of it previous plenary session. These 
opment (See Annex I for it description oflDSI- ctivities) group, further exploied ideas which had arisen during the 
and tile Ministrs ot EIconoltic Cooperation. this confer- discussions illowing presentation of papers to the confer
ence took place inJakarta. Indonesia. fromt October 24 to ence as a whole. I-ach group prepared su mnary and 
29. 1982 with the Government of the Republic of Indone- recommendations Ihr presentation at the final session of' 
sia as conference hstyt, the conference. 

The Bonn gathering had generated it large number of' On the allernon of October 27. the conference partici
recommendations. The oruaniers of the Asian regional pants paid it field visit to Karawang. an area to the east of' 
ollow-up conference selected specific recommendations Jakarta\where the transfer of new high-\ iclding rice tech

from Bonn hbrdetailed consideration that wvere related to noloe-v has been successil, leading to outslalding yield 
problems and issues in the current agricultural research increases in recent ars. The \as entertained bv 
context of Asia. the Karawang cominuunits. Visitors had an opportunity to 

On the evening of october 24. tile conlerence in Jak- conduct a stimulating and animated dialogue with two 
aria opened witha ftormal dinner at which Dr. M. S.Swa- dozen armers front the focal (farl developiicno INSUS 
minathan (President of IFARD). Dr. W. K. Gamble (Di- program and with field extension personnel. estension 
rector General of ISNAR). and H.F. Dr. Ii. J. Ihallier specialists. and district-level agriclttinal leadership. Tnv
(Ambas sador to Indonesia of the Federal Republic of el then continued to the new research station a Suka-
Germany) welcomed participants. [he Minister of Agri- mandi where the group spent the night. 
culttre of' the Republic of Indonesia. H.F. Prof. Ir. Soe- On Thursday. October 29. the participants toured the 



new titeililies of teIhnslitule hr hI:w. Crop Research at 
Sukamandi. drove to C'iawi tiosit tileResearch Institute 
lor Animal Production. and finalh called iinat thle Central 
Research Institute for I:toiw CropsatiliBoor. 
1h printarv olject 0l'1ehe fild trip %6sit offer partici-
panits an opportunli. o oibsee at firt hand various 
research Ifacilili s established b\ the11h nIiiian icsearc 
and deselopltenlt ,.s difl'ret slatem at cs o1 it,ci. i 
tiu. lhe Indioiiesian Aen¢c. fir ,\ricutural Reearch 
and I)es lipment (AARI)) inherited Ifbciliti, from a 
itumer ij other a e ecies aId h,1ihad t0 litthese iitt its 
ii. erall natiotal research ssistinl. 

I )r. Sildikin esplainif ithat durin ti Ciurse o'integra-
of tlelii usiiOlls \shidhlion.AAR. ti fhce difliCultilfiOns relatine t iill-sullim iesr It liueCI presentation.I) tai 

\estilttII iliresearch inIfiiti tuiut I ll sIlloI 1iittltilng 
le tleo financial resources iwilble. lo.h feIllsot ill 

of capital otla,\s. but also \\ih rispect 1 niil.lllteltltce 
c olltlsuleence parlic.ipllilt, i,ittd fucilities of'reu't'l.h 

\,irlouisl.l, i"coinpl\li andim ui ill l.an\in I' 

s htich , ,c\lrnal,i,,i I h\had lbeit elabli',sudilt t ,'.ce. 
had fruitful discussions about n\ uhf1teliut it\.,Inlthnt 

i I t resarctcist, illsuth ficuisli natiitilItilittelltllitce 


programs and priotics and Ili rtesearch outpt, After ;, (ioernntent t' the Republic o1"Indonesia fur pri iditu 

IIsll atid pruhiduius e.sitd-tlp discussin oi this topic It 
lu entd ii"tte das. Dr. and MIrs. Sadikin sere Iiists at it 

mlirmal diner for tile Lroup. 
I lie fital sessiiion itt Jakartaii"te cult'erence \%5asield 

on I rida\. October 29. iitder thte chairmanship il'I)r. i. 

C. Niadamia. I'acht session clartmn. or his rapporleur. 
presented tihe silmr and conclusions Iront his ,korking 
group meetings. Ihese presentalions were followed Il tile 
closing cerenn\. Dr. If. T. liik spoke brielyN lhr 
ISN:AR. Dr.J.C.Miadalta IfrIIARI). I)r. II.de' Ibaas 
hir R. II1. arrow fIrothe GCermtan Ciernment. and Ij. 

I iji on behalf t"the conlkrence partiipats cilleciel\. 
i lleabt,enc ..1. labibie. tle Minister l lateof Prol I 

fir Reearch and leedhi ig.u, hi'ci, tonludine remarks 
\%,ere presented for him h\tlhe Lifput mnister. ProlDr 
Suikaji. 

Ili thi ',whii itif priCC'iings plenar papers are 
repoifdu d in their entiret.. li a Iinal chapter appear 

ioieach paper. iIliitClISiiiS 'allil arose Iuiutt \\orkiia, 
roupet.tllM lls.lhi'filail cha lter is base,f oi lutes pri

\iled II\s.,iiili chili11n attid rappoireurs. 

ISN..R and II \RI) ar especiall grateful to tfte 

(iosrinte tit't'\\csl ( .rn ia r ilte .eteri is ttinancal 
sti(pui \tichi tttLf Ja kaurtaico possible.thle .ilrct.ce 
I Jie us\utiL ilisi like Ili espres apprcciationitto tte 

s a \sarm \. c0lCte aifd e..'llttf 1iiilit i,. Iartictlar,ui 
lltaink,are itie ito Mlalm n and Mr.,. IPar-Dr. lbraltail 
ansihandtito Ileir collea.tues in tile Cntre fir A,,riCul
ltiral R',earchIPlannri whto hore the brunt i1"Ile hl.cal 
\uikload. 
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WELCOME ADDRESS 
H.E. Dr. Hlans Joachim Hallier
 

Ambassador of the Federal Republic of Germany to Indonesia
 

It is indeed a,great honor and pleasure to accp your 
kind invitation to this opening ceremony or the Intermia-
tional Conference on "Agricultural Research fbrDevel-
opment - Potentials and Challenges in Asia." 

Sonc of vou nav aLskwhv the Ambassador of the 
Federal Republic of Germany to Indonesia should take 
the opportunity ioaddress this distinguished gathering. 
This conference. which will be opened tonight. is a,joint 
ellrtof various international agencies working in the 
field of agricultural research. 1 ist fibllow-up to a conter-
ence on "Agricultural Production. k,'search and )evelop-
mett Strateuies fir the 19FO's"which was held in Bonn in 
1979 and was sponsored by miy govemuent. 

This conlrence here in Jakarta results from atfruitful 
cooperative partnership between well-known interna-
tion.! institutions. namely: the Indonesian Agency for 
Agricultural Research and" Development (AARD). the In-
tcmational Service 10r National Agricultural Research 
(ISNAR . and theInlernational Federation of Agricul-
tural Research Systems fbr Development (IFARD): as 
well as the (erman Foundation for International Devel-
opment (DSE). the German Agency fbr Technical Coo-
peration (GTZ). and the Federal Ninistrv fbrEcononic 
Cooperation (BMNZ) of the Federal Republic of iGer-
many.which - in the framessork of technical cooperation 
betwceen developing countries and Germianv - contri-
butcd e\Lenfialfunds to make this important conference 
possible. 
The Goverment of tUeFederal Republic or (Gimtany 

paiysparticular attention to agricultural policy in develop-
ne countries especially to research on new strategies to 
work out new and umore effective ways to meet theever-
increasing tasks in this field. 

rie ariculture sector constitutes the most strategic 
componnt of the economy in developing countries in 
Asia. It plays an important role in contributing signili-
cantlv to !he countries' Gross National Products and gives 
employment to a high percentage of the total labor jirce 
in Asian countries. In the future. aswell as in the past. 
agriculture will continue to be a cornerstone of economic 

development and will remain an important pillar of 
growth i.adstability. Substantial parts of the region's 
resources foreconomic development are likely to be de
rived from agriculture. 

Tfhe governments of Asian countries give high priority 
to agricultural programs aimed at increasing production, 
especially of fiool crops. Research plays an essential role 
in helping these governments to achieve their high deve
lopment goals. 

Major ellbrtsare especially required to increase food 
production in various developing countries. Research 
work on agricultural development will make contribu
tions to find better and nore productive ways to achieve 
these goals. Exchanges of experiences and views, know
how transfer. will help to introduce new and innoative 
approaches. 

I consider that it vis a happy choice itobring this inter
national conlterence to Indonesia, because Indonesia can 
demonstrate in such an impressive way what can be 
achieved in the agricultural sector. Enormous effortshave 
been undertaken by the Indonesian government to bring 
about sellsuflicincy in fiod production. 

In the not-too-distant past. Indonesia was one of the 
world's largest rice-irnporting countries, but it has now 
become self-sufficient in rice production due to an im
pressive growth rate ofproduction. In the near future In
donesia will most probably be in a position to build up 
food stocks for the emergency needs not only (if iLself but 
also of'othler ASIjAN-countriesiLs well. 

rhis conference on agricultural research, in which 
highranking delegates and experts from countries all over 
Asia are taking part. provides an excellent opportunity to 
discuss and work out new strategies to increase agricul
tural productivity. to stimulate more and new impulses for 
research work on agriculture. and to underline the impor
tant role agricultural research plays in developing coun
tries. 

I am pleased that my government, through the afore
mentioned German agencies. has the opportunity to coo
perate with you in this field.May I express my best wvishes 
for asuccessful conference. 



KEYNOTE ADDRESS 
I I.E. Prof. Ir. Soedarsono Iladisapoetro
 

NIinister oif AgriculIure of Ihe Republic of I tuloesia
 

It givesile great pleasure to welcome Nolall to thi% 

cOtnference on 'Selected Issues inlAricUtlitral Research 
held ii tihe metropolitan city orl akarta. We 1ecl honored 
that Indonesia "watsselected as the enue tkir tle conltr-
once. , because agrictilttral rescarclt inldote-vrlicul:rky 


it plas 
actlise alid itlportant role in supporting tile nalot tie-
selOpIttCn tutderlaking. 

It is. ittdeed, IM prisilc.c 

siii 	 Itas La il its riehi notentttttt \\here in 

ithae tile oppor unit t ) 
open the conl'eretcC anid I \\illtilthw its pro-othlicial,, 
ceeding \sith pecial interest. I hac it personal commit-
Inlntt the conlerence becalUe hr niall\ Ii\,Cars dtlrin 
earlier career I was rs.arcititsolved in:iericulttral ac-
livities. 

Ilte topics listed it ile a.tinda Ihryitur diCliberatitn 
,eti appropriatel' selected since they\ are issue, otf major 
cotcen ti our agriculttral and rural devlopntetil ellrts. 
lhe role o'NciCeICC attd tch toIloy in Suipportin and pro-
Vidiit-,utidaC 1r dC,.Chopruent. particularl. in the agri-
ctlturals..ector, has. ulndtoultedlv. been rccoLnized. In In-

dotnCsia tile A.Cc hIr.\ricutltiral Rc,carch and I)evel-
optmttet has playcd itt impiortait part itt carring outl the 

tt' the application . 

tolo.. t) small 6irlinl ilorder Itiincrease both produc-
tisit\ and production. 

'the results l"i rictulttral research activities itt this 
coutiti ha\e been encoura.tit.t. It le l st 13\cars lh 

task of promoting sciene 

tio natitnal research11.7 milliontl ese technloglies can he translerrCdIproiduiction o rice has nearlv itOilei. frott 
22.3 milliontons (milled rice ciluialctt) Ii 1970 itt tons in 

1982. This success, " its attrilbutable Iitile Ibllowin Ihac-
tiors: 
1.the use Ef itt proe.ct rice varielics resistt(on IE broi 

pllnlhopper: 
2. the implemenatio tit" IN.SI S (special intensilication 

prorams) ,.,.ichptriside irncrs ,sitlh a contplelte 
ipacki.e ol'itput itlldspecial .ttidaice: 

3. tle increase ti cEoptnttit t. irri-Eitestment inthed 

.lionN\stellis: 


4. 	 tite adaplabilit. Of"fitrlutet, to tlte applicatiiit' i' es 
tecihnolteics., atdit) tithe p hrce,ssibilit.or"plantini c 

iice per scar:crops tif 
5. theimprowved a.rictullural research sstcm that pro-

vided new improved iariclies attl itntprcd crlppi.g 
\sste1t. aIil tlherckb. itpi-mcd ltrlers' itnctomtes: 

6. sidespread e nion and activities, 

tAsliri,,rice production is concerned. \chac alread.h 
achieved our Third Five-Year ID)eelopmle Pla ttrget. 
IliIacl.e r tao scars aleiad it sccdutile. We Itope in 
thenest tic-ctr p Ia iE beI ale itachievc sell',,i,,iit-
ingagricultural grt IstI. 

lie increac itt rice production has allted tilie per 
citpila c.aoricintakelesel El tie IIndonesiani Io risepeoiple 

ab tilvthe rCqutirCi ilitllittiuI lesel: it has providedit 
naiioatl tis. e capable ctisiring it adtteialereser ri' 
supply tir' rice thro utiti the \car il stabhle price. At 
presetnt se are also efort emaking es-n iEprolttte tih 
p-rodituttiitn and impri citetn i'ther t ps. iticiit-c l ! cr 
ingc,tac and induistrial creps. We hipe that thrtouglh 

such endeavors we will be able to achieve the goals ol'the 

national Isiv-Year I)evelopnent Plan in terms ollod 
production. 

relmnt apriority sector inOur forth

c Lotttg Iis-c-year plan shielt isSchcduled i begin April I. 
I )S-4."lhis raising " in-

Ariculture \%ill 


plan will pitt cmphasis on ltrie 
ctttCeS attd rural enpl m tietnt opportunities: on increasing 
ilosproduction to achieve sell'-stillicic\ wilth loods o1" 
idetlate ntluritional quality: Ol CXpatlii exports 0f 

auriculturl products and reducitCi imports: oInsupport
ingthe deselopment itl" indtstrist: and (ttIntakprimar. 
ing appropriate use of natural resounres \ hil managin, 
the cmsironmtent souttdly. 

iThe plan iscertainly Clallun~il and will require pro
per managetent. Its intplcnentatiutt will need it be sup
ported by well-planned research activities \,.hichare rele
vallilit theidcvelopmnttns beit carried out. Ilnthis i.un

nection I atnpleased to note that this cotnlerenc will exa
ttite several majuor issues of research which ctcern its. 
uatllel, soil. etcr v. bIitlogical resoutlrces.\waler. and 
TIcsC'futr topi's w\ere recoteteitled atthe Ionn cttiller
nce ol' 1979. and I hope the\ will he dicussedOctober 

depth here. sotthat this Liter

enc will iibabl ti fortulate recttttmendations ofinilc
diatCpractical 

and ingrexnsic,irat 


use. It isalso inportant for this confeirence 
tioexamine [h tectttilo.gies being develhped at interna
tit ialagricultural research centters adil to discuss how 

instilutiOtis. 
(Itr natil ittriculturl research has mai-.- si~niticant 

pro.ress. Te quatil and tie quality of the work carried 
tiult bY our research centers has been greaNly improved. I 

Illit-]It vertture sty (htlatOtur research work hase'vet t 

riclhed ;tit international' standard. We have alread\ 
determined tlhe .- which is most advanresearchtett 
taul.eOLuS contditions aid ty.pe ofresearchItr tOUtr ihe vhiMI 
tistl be ctnduted in rier tio console tile prEbleitts 

tts. With Our itpr ved capablit\' we are nottt1t\ 
SLStaitnitg Our iationial researcth activities but alsot 

expandin ourjinl elorts i'hitternationtal agencies i 

order IE res e e problemls oE'des elpint. 

tronling 


l citintries itl large. 
International auricuhtural research centiers (IARCs) 

shtituli strive i)r svilh research ssscltser links iitionil 

eiltIs ir the,itnitit tintainttheir roleas tiut.llil'rs itt
 

training , fior aricultural de% hpment 'lie
advanced tclriti ,ict 
,ARS(sshould itt comnpete ssith ile ilalional NLMsteti. bitll 
shOlIComplement |hll: e cr\ effort ,hould i-,made to 

establis, an cllc i\c ai l collaibttraie research inel rk. 
I think ISNAR and IFAR I)ct 11pll itl Iporttant role in 
prtollttftitng .:iiharotnious reli nship bmetscci natinal 

and interntatinal research ,\stets. 
Ladies atnd getletcn. its\oitl Iave noted. \\e aretlaIV 


it\\-cperierFciIg titg it1
di" seaso n in Ildotnesia. S mttte 
productive areas(t the itniry are litcii: a seriouslack of' 

water hortheir crops. I h Ever. thanks toour agricullural 
rocahers. ihiohime des-uped the earlyitaturing and 
droulhil-rcsistlant crop varieties \\hicl arefliritters titi)\ 
using. %%e hopeful that thisdrought \ill ottl have :iare 

lititiled harntul elict lii tur rtp pntiluclin in 1"982.
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Before concluding. may I wish you success in your delih- With this final remark, I hereby declare the conference 
erations and express tie hope that you will have an enjoy- on "Selected Issues in Agricultural Research" ollicially 
able stay in our country. open. 

3 



COOPERATION BETWEEN NATIONAL RESEARCH SYSTEMS 
AND THE INTERNATIONAL RESEARCH SUPPORT COMMUNITY 

Joseph C. Madamba 

Director * 
Southeast Asian Regional Center for Graduate Study 

and Research InAgriculture (SEARCA) 

M. S. Swaminathan
 
Director General
 

International Rice Research Institute (IRRI)
 

Introduction 
Research continues to transform the image of agricul-

tute in a number of Third World countries. The degree of 
development varies among these countries, bnt the signs 
are clear: these nations have come to realize that research 
offers the best solution to the food problems that have 
been besetting mankind inrecent times. 

A global picture of the research sector shows encourag-
ing changes in the developing world. In 1980, according to 
a review of Third World agricultural research systems 
sponsored by the International Service for National Agri-
cultural Research (ISNAR) and the International Food 
Policy Research Institute (IFPRI) (Oram and Bindlish. 
1981), expenditure in 76 (':veloping countries had 
reached USS890 million per annum and the number of 
.scientists engaged in relevant pursuits almost 36,000. 
Compared to previous IFPRI estimates for 1975, in five 
years national expenditure on agricultural research had 
risen by 71% and number ofscientists by 38%. 

The Oram and Bindlish analysis for 47 comparable 
countries in 1971, 1975, and 1980 indicates that consider-
ably more resources are now being poured into national 
agricultural research systems (NARS) than was true a 
decade or even a quinquennium ago. In relation to agri-
cultural Gross Domestic Product (GDP). the average 
expenditure on research for 51 countries has risen from 
0.3% in 1975 to 0.56% in 1980. The 1980 figure is slightly 
above the United Nations World Food Conference sug-
gested 1985 target of 0.5% (World Food Conference, 
1974). In terms of numbers of scientists, the 1980 figure is 
also higher than that of the 29,100 researchers proposed 
by the World Bank in its Sector Policy Paper on Agricul-
tural Research as a target for all Third World countries in 
1984 (World Bank, 1981). 

At present about 25 developing countries have NARS 
which are adequately financed and staffed and capable of 
accommodating national and regional needs. A similar 
number of countries are at an intermediate stage. with 
adequate staff for research on key commodities, but 
lacking a critical mass for all purposes. 

These developments are encouraging. particularly 
when one realizes that. as the World Bank has stressed, 
the effectiveness of research programs during the eighties 
will determine how well the 3.2 billion people who live in 
developing countries will be fed in the coming years. To 
meet their yearly agricultural production goal of a growth 
rate between 3% and 4%, most developing countries will 
need to step up their investment in agricultural research 
substantially, from an average of 0.3% of the agricultural 
Gross Domestic Product in 1975 to a target level of at 
least 1.0%. 

National Agricutural Research 
Systems 

In more ways than one the gradual agricultural modem
ization of developing countries can be significantly at
tributed to the development and strengthening of their 
national agricultural research systems. The emergence of 
these research systems has been brought about by the real
ization of a given country's leadership, at most times 
enlightened by members of the agricultural research com
munity themselves, that research should be welded into a 
viable instrument to move agriculture forward. 

In the case of Asia, for instance, a number of countries 
in the region began setting up their N ARS in the 1960s 
and 1970s. At present the NARS of these countries are at 
different stages of development. While some have 
remained weak, their progress hampered by the problems 
confronting them, other research mechanisms reflective of 
the Asian setting might now be used as suitable models 
for fledgling NARS to adopt. 

Study of the NARS in Asia indicates that India, South 
Korea, the Philippines, and :ndonesia have developed 
viable mechanisms for implementing national agricultural 
research and developmcnt programs. It is probably only 
in India, the Philippines, and South Korea, however, that 
research program planning has moved beyond its specific 
institutional setting and encompasses a national perspec
tive of gearing research to tackling national problems in 
agricultural development. Recently, Indonesia and Bang
ladesh have taken steps to inject an overall national per
spective into their research program planning. In other 
Asian countries, research program planning still remains 
essentially geared to a specific institution's perspective. 

The structure of a NARS may be rather compiex. 
Veneian (1982) states that the typical organizational 
framework for agricultural research in developing coun
tries may include several kinds of institutions, although in 
small and/or less-developed countries, only major institu
tionrs are likely to be present: 

I. The central national agricultural research insti
tute. This is composed of several regional and/or local 
centers and experimcntal stations. It is usually the largest. 
best-staffied, and best-funded research institution. Its pro
grams have an applied, problem-sol, "rg orientation, are 
of a long-term nature, and are apt to cover a broad spec
trum of subjects and tasks. These programs usually in
elude some bcsic research. 

2. Decentralized and/or specialized public research 
institutes. These are similar to a national agricultural 
research institute in organization, but deal either with 
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more restricted geographical areas, or vith specific crops 
or prorblems,. They may. or mav not. be formallv linked to 
the central national organization. 

3. Universities, colleges, and schools of agriculture. 
The degree to which these institutions actually engage in 
research varies greatly anmong and within countries. In 
nlanv instances their research function is significant. 
Usually. however, universities conduct research on a pro-
jeet basis. which means shorter-term, more specific but 
less coordinated studies: the tendency is awav tin 
applied and towards theoretical resea.rch. Links with 
national institutes are frequently weak. relations often 
comilpetilive. 

4. Farmers' organizatin s. In manv countries there 
exist experimental stations or research institutions wh;eh 

scientilie mm-year. tileproportion of research in agricul
ture-related siences). and relative to extension expendi
lure. Thus Iigher-incone countries were better able to 
proceed with oriuinal research: poorer countries were 
dependent o)i borrowing new technology from elsewhere. 
either attempting to transfer it to t rmers directly through 
extension services or, at best. trvin first to nmodil\v it to 
suit their needs and Iocal environlment through adiafptive 
research. 

Oram and IBindlish (1981) pointed out that both 
coutr\ reports and replies to [:.,'Oand other question
naires SLg1s that a1 avLerge of 15'i of annual agricul
tural research expenditure is used hbrcapital investment: 
the remaining 95'; supports recurrent opcratin. expendi
tnres and salaries. The hulk of such spendimg in many' 

are supported by flarmers' organizations. These are typi-developing countries seems to go fir salaries. Inflation 
callv smaller and more narrowly IhCUsed aid applied in 
their research than the national or decentihzed institutes, 
Ties wi It other parts of the research establishment are in-
hinnal and weak. 

5. Industr'-supported inistittes. Large business or in-
dustrial concerns. often lbreign. may occasionallv run 
agricultural research institutes devoted to enps or'prb-
lens that are of commercial interest to thei. The results 
of"this research lo not nevessarily become public. 'Iheir 
elleot ol domestic agriculture and overall national 
research isgeneralls fairlv limited. 

6. Prilate sector research institutes. Though these 
are not comtmon. several developing countries have agri- 
cultural research institutes ;vhich are supported by private 
groups and lbundaitions or are nn Ijir profit by indivi-
duals. Such itstitutes usually constitute a minor coin-
portent of the national research s~stem. but they can be 
important within restricted geographical areas or for 
speciality crops. 

Thes, various components illustrate tile potentially 
extensixe nature of an NARS. Each constituent element i 
likely to have its ossn stncture and priorities. Matrshalling 
tile all into the nationalfull capabilities of them to fit 
research perspective may' well be a Herculean task. 

Many additional problems attd constraints impede the 
rapid development of' agricultural research systems in 
developing countries. These problems may' difl'er widely, 
bitt most derive fron a liew interrelated factors. ineluding 
shortages of' funds, manpower. ficilities. programs. and 
strategies. 

The inadeutlaCy of financial resources remains among 
tile
major obstacles t ilgricultural development in devel-
oping nations. In most of these countries. colllicting 
demands are made onttheir limited financial resources. In 
practical ters this usually means thlat agricultural 
research is given it low priotrity Ibrfund allocation. The 
situation is aggravated by the fact agriculturalthat most 
research activities involve a long-term investment withort 
any immediate visible returns. 

A review of past levels of financial support flrNARS 
does not. indeed. make encouraging reading. One analysis 
of' the period from 1959 tt 1974 Oloyce and I'venson. 
1975). Ibrexample. shows thtt low-income Third World 
Countries as a,whole spent too little money on research 
compared ioexter sion during tileperiod under review. 
Iligher-incone developing countries spent more on 
research, both in absolute ters neasured by conipara-
tive criteria (value of agricultural prodruct, expendittre per 

and an increasing number oftscientists returning fromt 
advanced trainiingabnh:ldhiave cnxied operating budgets 
still further. Inseveral countries. after salaries have been 
paid. little islelt over flr research operations. 

In the case o low-inconme countries, it is inderstand
able that phxsical .incilities are liraited. While a number it" 
countries in Asia e.g.. India. the Philippines. Malaysia. 
Indonesia. arnd South Korea - have. in recent ear. . been 
able o attract substantial overseas fundsLfr iuilding up 
their reseatrch inltrasuucture ard have also invested con
sideraole sums lhr this purpose from their own resources. 
other countries have not been :1ssuccessful. 

Another problem confrorting many developing Loun
tries is tile research scientists. Inscarcity of competent 
most of the NARS of those nations. aiack of research 
nianpower, as well as art imbalance in expertise coverage. 
is evident. In sone instances. while building tip a local 
pool oftrained manpower. countries rely in pan on or
eign scientists. Despite signilicant gains in indigenous 
expertise during the last decade, however, massive train
ing and retraining needs still must be nlet. 

The magnitude of the problem isrevealed in "Invest
ment and Input Requirements I'rAccelerating I:tod Pro
duction in Low-income ('ountries by 1990" (Oran et al.. 
1979). a study which surveys fliture training needs tbr 
research and extension services itt 36 developing coun
tries. The authors conclude that. allosving firtnormal turn
over. about 4.2(1)research scientists. 8.45) technicians. 
and 24.000 senior and lield-level extension workers \\ill 
have to be trained h. 1990 to serve the needs of tle cotr
tries concemed. 

Admittedly, ittakes litle to build up a nianpower
generating capacity, basically becairse it takes time to train 
those who can provide leadership Ihrresearch institutions. 
Tire situation becomes disturbinim wlrent highrly qtralified 
manpowier, owing to frustration with tileprevaiiling 
researcl environrment. eitigrates to more advanced coutn
tries in search of proverbial greener patstures. This brain 
drain plrenomenon has becorre one ot tile nalnponver
asseiated probleas nagging developing nations in recent 
years (Ardila et al.. 1981). 

Another problem tht shotuld be looked into riore ser
iouslyis thequality of researl.h thantis acturtlly being car
ried Out. I lit\ well is it organi/ed ard managed? tevred 
and Orarn (1974) have drawn attentiot to Ireicaptrently 
excessive dispersion fif resourees toregionral slatitlis and 
substations poorly endowed with s'ientific stallE In tire 
early 1970s. fbrinstance. about 50' ol'all research stations 
in most devehping countries appeared tiohave had fewer 
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than fivetrained resean.hers. Coipotining this unthr- orchestratioln ofthat progra t. 

Was tile dearth of cuiiliied tecini- Notwithstanding tie lormidable problems besetting
lunate state oi alliirs here is reason to be
clans to back thin up. Moreover. deliciencics in seed pro- the NARS of developing countries,

. 

as w\eak- optimistic abot their further developtuent. At the
duction ald multiplieation services %%ere noted 

lex more de\clopilin countries arecMore antdnesses. Koth constrainiLe outpt ntI the. asilabilit\ it) national 
naterials and dis ctin.-

scientists' time froiu their priniar. task ol reearch. 
Ihe lack Ol etli.fitieiei rapport beisccii tht research 

C0Il1iiiLIii\ ail li.-ii has 

Itrmners oIfinpro\cd genetic 

Loerniiei takers also 
i probleti. loo often .o\,isniliielit decisiiiii-

iakers. ssih the exception perhaps tif' those ina ricultuire 

miniiries and ai less speci;li/ed leu:ies. lack apprecia-

tio nof u-tetruc pitiiiili f aouricultural anid rc,our:es 

research. 

relliained 


Thiedliiiuiiictiii cap heist c rnieni lers 
aitd the research coliiiit if01ii leads i)i llislioi
tionof the rc,otmccs ir research. eiher in tertispriisidetl 

naionaill prioriti, hr because of sharp ltictiations in 

the aiount tif reource, imtade istilalie. This in ability 

its allati erse .et ilclie, niorale of rescarcltrs. To 
O\ercoiie it there is a ineed I ioraregulalr dialo.uue betsen 

ioerninci anit!iheresearch sector
inorder to enliglien 

the Iiiniier in Ileneed Ihrill-111rtii progamiii stabilitx 
aiid cnisitc inreearch fundin. I hese tssoIliclors are 

both critical to thede\opniein of a research career stric-

tire. Career ,truclure is olien considred itibe oftimore 

impirtatce it) reearc.h stall' pri luctivi. tndsltabilit. 

hai saila r licel itsclil 
It is alsii desirable ltrthe research s\ stem to participate 

in national andauricultunal rral desdlopment piaiiing. 

A stitiLV of NARS ill levchipiiig countries. particutlarl in 

\i. shims thatstith l\\ exceptions (india.the IPhilip-

pines.Mali ia.South Kirca). intheir respective national 

",rictltiti.l atid rural teiiOpIntiit plannii exercises. 

potlics-maktr, have not Madte exhtatise uise of their 

i1national rtst.rcii s stels. 

The tettrchsector iluts be cllecti\v. tapped inorder 

to ii' ett1rteltnce atid realiii ino natlional plans. 

Rs rdl teis ties Mtilst nit onl be itarked s%iti local or 

I1ion11a1l nte atitd orientatiotn. ihelieust also be spe-rt .s 
tilic.realistic. cianiii.;ile. And it isindabo\c ill. pre-

ciseix here that the expertise of those en ag.ed iii agricuil-

tutral research s\slems can be lili/ed meaningfull\. 
I-rainullentillon of il'i sihliit altiotig several minis-

trie, re niain, commin.. iii i h )rain anid Bindlish 

I iSI1.1 his is itIienlt in the Idci tihat iiitn\ cuitries still 

lsmeto \ork iuit approprite tachiner\ hr research 
that uitif doior ail ti research):coordination (includint 

1 i,pers re,ources ii an aitenipt tio 

iel ll[ hoill need, ci nini5s to le \idespread: and that 

ihecoluiruence if Ihealitocaion i,1iresources 

that excessise in of1' 

topriorty 

field, if1resetrci displa'.s considerthie rmii or iiipro\e-
tiient. 

'Ilie effectisetiess of rescarchlotdiitlinulionl dqc'ends to a 

tiiisiirible exient on ho \ellolmani/ 'l and lis 

,tahlcthe tationl agricultural research sxstet is. Ill iiiist 

Asiti coutnries theecexiicnce if'a nittnher of a.arieul-

reali/iig that it pa\s io invest illal'riciltuliaI research. 

The\ limie seen the successes achievd b-,other countrices 
developed itss\ell in impioving theiri,des elipin 

agricultural econoiiiies thirouLIl increasetd research ivest
inelit. Creldit must also go to tiose niemitbers iif' the 

researcih sector who have taken upon titemseives tiletask 

of ci lightening iladers tilevaiue ofniational about 
channeliiig more resolrces into research. 

International Agricultural Research 
Centers 

One oIthe iiist eilcoilragtiL deseloptlts in s\ortl 
a',riculture dturing the past iwlo decades has been the 

,slabliliiiieinit(f internatiotial aLricultural research cei
ter,t ,siAR(s',). 'Ihe dsenl 01fthe IARis has added a nesw 
dimension Itithe lhial Ikxd proxuiction calpami-ii. flr 

these centers sork with niational coiiitxlity prolratis 
anti scientits throuhut the \mirid. 

The first I1ARC to be c,,tabiihed %\,isthe Philippine
based International Rice Research Institute IRRI). In 

1966. the Mexico-based Centro hneriaciina de Mejora

tiento de Mai v 'Irigo (IMMYT) svas expanded into 

ati intemational institution. CINI NIT actually evolved 

out of a collaborative pro,_,raml laInched in 1943 by the 

NcI e.ieaticosc iletit atiti the Rockefeller IFoundatiin. 
Ilreaktl rohiglis inrice research b\ IRRI and inwhsiat b' 

(IMMYT riggered -%hat has titiie iti bc popularlk called 

the treen resolutiOti in cereals. 
Other IAR('s catle ilto heing in the 197!K. The opera

tioi s of these international center,, becaiie more s\stei11t
tic ihllostmini- the establishmento the (onsultative Croup 

oniInternatlional Agricultural Research (CilAR)in19"71. 

(( 1AR is ai inlfornial association of gosenrinents. inter

natiinai l anid regional orgalliittiois. aiid prisale ihutida

tions dedicated itosut\ste of agricutltural 

resewrch centers and proraiis around the \orld. 

CCIIAI, is sponsored by the Foox and Agriculture 

Or anisatioin (FAO)of the U[nited Nations. (ie World 

hank (IBI,)1.and the lnited Natiotis I)evelopiient Pro

ranime (UNI)P).It comprises soie 45 countries,. inter

niational and regional organimlions. and private Ihunuha
tions. Ealax ('(IIAR supports 13 interiational agricul

luralres,arlh centers, funds Ihr\hich are provided by 35 

contribtling menibrs. 
The purpose of C(IAIR is to bringithe resources tiCr 

nitlern bioligical atud socioeconoii ic research toi ear it 

accelerating the lont-neglecled possibilities iI"agricultural
 

prO.ress in the tropits andtisub-tropics. Ihose
/oles \vieuc
 
ntar]x all islo intcomiue counries lie. lie research and
 

trainnu pro.gramus undertaken 
 bx the I lC'si utidspoii

soretlix seek teshelping couiitries swiih
(b(II.AlR 1i0ariii 
i firitilu 

tirl!research instiltles anti iif a sak reseaIrch coOrdilll-superior xarisies if essential crops and iniiprus etd 

aud Systems fir the priductioi ofiothi plants ind animalls. 
il,tileccianisnil complicates the tasks of CiOrdinatiO 

results inihetier

lappin.g o1research prigraims aind iti ofellirt. 
nliti l research plinint. This otlien 

duplicatioi 


AN illrecoodintion iiecluaniin I:,rresearch. io\-

eser. is nolenott.h. Am bodv entrusted \itlhoperatiouna-

li/ii- miatinal agricultural rese; ,ipro.iraun shouldl be 

clothed ssith the piusvers necessart'to ensure the coliesive 

6i 

Inte.national Associations 
Aniithier signiilcanlt developinent in worltauriculture 

during tie past decade has been the establishment of 

international tssiciations IAs) sho,,e objectives include 

the pruotion of agricultural research. I1heIAs hae had 



diflrent oigins, pirrxises structures. 1it1d n11thils o1 
'undina. 

lilere are abouti 5 sLllh international assi ations 
operating in different region, of thle ,ord (tl.l\.S0;ime 
are m\orldwide in sCope. Othe re"giold. Promine it eVxmI-
pies oiIAs' of global reach are the i.ernational Feder-
ation of Agriculturad Researh Sstem, 6.rI)eehlopnienl 
OIARI)) and the International Association ifAcricul-
tural Ecomomists (IAAI-. 

Aniong the I.s o-erating, in .\siai and he Paicific regio 
are tlhe Soulheast Asian lReuional ('nter lor(iradite 
Stud and Research in Ariculture )S.ARA ).the Asian 
Veetable Re,.trch and l',e.elopnent ('enter .AVRID). 
thle \siain .\, ialion ,i1".\,rictltural ('oll.s and Lini-

:a
this c'ash c'rop. Ihe rapid elpaitsiotn ol'the industr ow%es 
uu,,n\ see

lorto thle olli)ut the tonialo untLIIll 
ugrea deal to the respon.,iene.s if "l husinems, 

1Ut1'research til tisuh to 
the estahii hnient oI'AVRI )( it that counr. 

SILARCV, p'ro.yl, in reeaidh. educatiin and 
trainini. tecltiolhlig di.senliarimn ;Ind II'. instituti inal 
dcelolmnt. aindt'dhnical a,,isla. also enhall .oi no 
sinall boost to ,igcultural and rural de\elopment inSIA
\l1) member stalitsas \ell asin itl er Asian countries 
and elewhk.ere. 

[he SIARC. .graduate slud.pro ' i hiti,Ialrad' 
turned out 1211 and 2(W) I.S,raduateN froimI'll.[). Ii
donesia.. %lida\lsit. ihilaind. the Philippine,. Singapore. 
Vietnami. Kautipiichci. and laos. ()ser 5 0(M)nationals 

ebnelite'd from''rstis (.. N ).the.'.SI\N C ,mmitte oill"d. from countrie, in Asia anld e.lsewhere ha.. 
iC(I .F). the Asian and P;ifiic 

'onit i('nln.it\ I..I C'').ad the Soi1th Asia BrCd-
Ariculture and IForslr\ 

crsOr. uli/0ion (S N R)h1 ). 
ll1hL include tle Inter-.A\nri iIA, in Latin.,llmenci 

.-ss,,atiilionf' rAculural Science, .I.(..\). the l.atin 
ANme.irican Nss.iatlion ilIli.her Schooil, tif A.urielure 
(NIINS. ilec (iribbein AlN'ricutuiral Rse.irch and 
l)eselopn:ent Instit.te (CARI)I . the (enter or 'ropical 
Arictltturad Rewarch and Trainin.g C N Il).the liter-
\merican ('enter lhirthe Integraled I)e\ elipmient of'Soil 
inI Witer (I(Il)IATI. the Rtional International 
ra ni/ation for Plant leallth (()IRSA). theand Animal 

Central American Ciperati.e Progran firIFoodi (Cop 
Iinpro\isu-ent W'CC\ICA). the Regionial C'iperathie 
Poitati Pro.rai iI.N of(IIREC0 1)I and tihe .\,.iation 
Caribbean Iniersilies and Research Instil.tes ( NICA). 

There are nuimerou ,sAs is\%ell in Afirici and lieMid
die I '1st:the V 'oiationflor the AdICuiCint ol'Agri'ul-
tlrtl Scinces' it Alrica (.AASA). the Asi;itiin iif 

Ite A: iclaculties ilI" Auriculture tin Atrica (A[AA). b 

it,specialist,. hort-term traiuling program. SIAR .s' 
research pro rain, Md pro!jects ha e like sie assisted 
counlries in the SIAM I.)region. 

The si.elilicaint role that I.s can pLa\ iibrining about 
igricultirtal Mid rral d"lopineitt \, reconi d at a 
recent nletine oIresearch adiiinistrabors and s:intists 
(ISNAIIA)S. I)2). Ill,o\erall conclusion oi this 
nicetin sas h,1 nttionn s,,X.iatiols Calm ake ;a\\ tat l 
significant impact on national ariculttral research. The 
participants also acknoss edgeLd tallit in adlitin it per
trntiii lhi6t direct roks. I.,can pl,t an important part 
in atti relin, lund, and other support h'r national agricul
tural resetarch frn and bilaleral\stem,s internatioinal 
si rces. lie can also educate oierntent ll1icials and1 

the pUblic at large al~ut the salue oI atrincillural 
researrh.
 

Relationships Between NARS and 
Other Research and Development 

the Institutions()raiiiation ltir A.gricultural I)e\heli pent (..:()..\I). 
.\rinPl l(iet:netiC Pesil.ires Coumiltee (,M(iR('.
 
ilecInhir-:Nricin 'itoffe()r.ni/iation (IACO). the Intelr- Most ill'(te l.. and ilter organi/a-
NARS. I.ARCs. 
nlio l ('en)nte r h I-tset Ph..,siool._ and EcI li'o tionand inslitLltiOn,s ssehase been dis.ussin. ,em1erged 
('ICI). d 'theL nioll of Aralb Scientific Reearch during the past 20 wears. particilarl. during to 1974.i965? 
Councils .SRC). niw knot is,' l i" in r.eilatiotl tioI)cateit'fN'ik.'rei 

li.n'/ian (198,2) state, that, in general. IAs are set u ti toltil 'orld fixi-po\ rt.-pop lation problen. The past twi 
the lllowing itcli' ities:aclici'. eone' or more ol' 

1.traininL: 
2. research: 
3. technical isistince: 
A.diflusiiin ol'in' oratiion: 
i. e'\cha ,e ol'kno\,iedge.prissionial discussion: 
i. coordinali ,n. planning. central administrative serices: 

7. promotion atnd/ior pritectlion. 

Since I.As \were first elablished. the% hai.e. to v'trlin. 
de.ree,, contributed oi the de .lopnlent ol',rittculure itt 
natiiils \ithin their sphere i"' operation,. parltiulitrl\ in 
th0e cOLltrie, it here the%are hased. 

N .\pical is 'IC. cstabhlihed iln1971 incase AR 
"la wan Itt\ork initiall un si\en p, iif iiportance to 

dcades 11ase snesseWd an ltpslir.. ii seriouts studies of 
tlte prohlern, in the linnatioln of sirategies. aiid in the 
mobilization 'i resio.urce, and scientific tlent losard, 
tcliei% a solLtion.ii 

)uring thi, siti periol lhe \sOrldhas also entered ;a 
ne" erat agricultural de.s':hipultl. OCiioi' an epo.h Ii 
cered. campa ign-s hle.rapid-pae ag.riculural and nural 
deselipinet. lhis i, ra scient';Il\herein agricultural 
tists and specialiss are being as~ked join e to) leidio C." 


illthe c.nic.rid natiinl elh irts, acclertle ratlestit 
increases nlaLricuiltur pri and ill .Il liti'.it.\ incomes ' 

st umibers if sin ll lp.l ilithe po,,orer counltri,. 
The idded .illu'I.' it thi, isk is thlit thisl kilul IItbe 
acciimiplishied. nit in tle 50- tii 75-car tii" iainle 
requited tiir similar pro's in N'rth .Anierica and Fur-

ANsia:s,\eet putllto. \shitc, poh0tato. nlilltlgbeall. s,.- oipe. but rather betss ii iii nil the '. ar 21))) ,shll th;etoillat. 

b,.lllilldChinese cabbael,. Ilii1iati res ibhand de,.-lisl ,Crisis bc 1 illiC\\ofthe rapid increase iil'tIlLtiti 

elopmnlt work.-NVlRI )( ",accimiplishments hte biet 
dranmtatic. [he tiiniatui-pr.e,,,,in, industr in its host 
nation has lb-ci'ne a intilli-million dollar enterprise. ani 
etrit irdinan rags-tio-ricles stlt' that in.OIniderinl 1I968 
uinl I h t oI" "laai t vre planted in tlolna-lrtland ill 
(ties liirprucessii . Ih 198)aloul ()XX) werehat under 

popuIlation. pirliclirl i lith thirdWorld couiiltrie, 
(\Woinrtuta a (Unl l.it',.I7,8.
 

ri, till resea rcl 
\ ,l irlgInl/,tl 

Iorethan e\er hidil ;to tiral centers as 
d, elipiieitnt aid sItPPirt iti ;ail ilti

tnion, are e\pectecl to plat anl ictisc role i thi, iask. For
titaltetl. na us these o'rgalnti/lls. interests areoI" loi,,'se 
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oflen Iitiilual. lase dec.loped sstorking relhiti nships 
ttitiiio thensls es in order it) Ibeof esnei 	 reter service to 
des lltniim, totnitries. In somlie cases IARC ts %\ell;as 
de\elopinit institutitons and or ai/ations based il othler 
parts tf' the \\told. h1.iseeither initiated ouLtreach pro-
grans in spcific re ionli tleiels hes. or else joined w\ii 
their re~giutnal tuterpart,. a, ssell t, ,'ih l, and 
tational agaencies. in order tit help eli\uleed tile d hpnient 

process. 
orisiderel in thleir totails. the rsources bein in-

\estd t0 sieii1l1ii the N:\iRS bs,\ the I.\ , . I.\,. 
re.iotal institutio s. bilateral a,,isatnc: *,ranii/ations. 
;,itt.tttis, based i l oiuiiriues. and ll1ljoil deset'i 

desehlolnti t t1itiicu11.g 1,stiittis appear to Ib iltlssue. 
Net there has beeti t\ erlulppin iid dupliucait'll. is sse'llats 
ilntsances of' unprtdukiise colipetitltll aiiatioig such illsti-
tlitit 's ilnilorgaini/itt's. I liere're a'i ur.eti ied e\lts 
It+trace tie striids to' their interrelatioinslu ps. to ide'util\ 
gaps aiid proble.is. aMd it) it nd sttlutions itr these 
dillicultie'. 

Relationships among NARS 
Mu c still remiains to, ltidtie it hring abtOut the kind 

o'" clise \\orking. relationhip anog'ti N.A.RS tihit is si 
badh neeed. particularl. tliii ' tiliose situted in lie 
saime re 'ion and entounitering similar probletms. At pres-
eiit.oin iiiutiuctllitt'n aiit reearch l,, iil neighborine 
ci'iillltries is rCLintl. x 1"r. sshhicli leads Ito tllitlecesar 
repetilitt tofn trk. lie sittution his beeii aptl dccribhe 
b\ (,aseu.i "'i researcher is lkel\ kitwI19S2): a to more 

bunmtristarih in a Iturotn ralther ltan in atneighhor-
in.'ttuiil.. 

I his stlt ot liiirs t'an perhaps be e\plailied I\ the 
I tliitilithe r .seurch lId tIeclk'pilieillrt ramts oill' lsi 
tIc.ls01,12 nrttric ii' ',re 'r less idpndenit.,ciou opt r ite 
01' i.1chIthitr. Cotiln,,uieni. inliciettl se if reso'urces 
tlkes plai.t Sut i ,s , istit ,.e.ll be kept it' a iiiniuii 
'r s\tin usttNlid alit1eUether if' ait elleti\e regi tial 

illt.. ishinis' iil lue sheiitri[g (t' tf.periences nd 
asaailabie resot'ires can IV put into sut ainLti operatitn in 
such a ss ll oi'1\separate c'ultr prograinsas thin t are 
esenitualls is\olye a riLnlirci,intio iiutuall i re..it'tal 
tIeslOP nci'.'npntmork. 

'lie ctailetige is not being ii'0ret. litrtuniiathl]. [it 
recent ',ars iimore and nmoi:reNAkS ill tiesct pinlg coun-
tries hiae beetIJi 2 rc.igtI es in tt speraltie ellirts forni-
in links either thlulh their oit iii liati\e or lirotuwh 
that11t itteriatlittlal a-ricultuu ral researcith cetiters. inrtenIa-

Iio'nal asstociatitons. or ies eltpt1iuit alid ssistatice orga ri-
/tllIIs lild itislitLli'liS. 

Relationships between NARS and IARCs 
I \periuenCs durin i e pitsl t decades lise illus-

tr led him ds\o..t pit couitries ltme benelited frot the 
iltis ilies tit't ue IARs. " he reimarkable strides itiade by 
these internatitlu center, taln be atribuitetd It au host ttf" 

ictlors. I.N\C's are \sell eti d \sili fti., isell-trainiei 
tid espritnc ti Scientiist. ie.gtitle uiilities. atid \iadble 

protratis. 1B concentratinutt iheir elliirs otn reseurcih. tilie. 
ha dmnstrated hiu \%ell-ctidillitted scieti liii.n s,-
ti.aititn Wi accelcrte agrictulur. i deslipmtint. '11,.e 
Ilt\C ctalsel\/Cd i ajor discsCries it liel!IMol'iriculture 
iid Opened tlit\ h'ri/i'n, in lild pril iclittt. thuisititi\-

atiig itillitns oI' f-rnies hi their truaditionatl firti-toilidil 
iug pructices. 

suLcesses,. reiiains 
need to improve and upantld relationsitips beteen 
ARC's and NAILS if' devel lipin. countries. Tilte and 
liin this need h-.. been e\prcsse a sientilie nteeiings. 
iii'ion them the , torksho i+ "iThePresent and I uture 
Rolee, of the ((lIAR Sstem it Assitin. National 

Notsitiistandiii'a these there the 

" 
Research Irogrants hel at SIARC'A on March 1 and 
17. I(JS I (l ,SI-mA .. . I i ). 

I lie participants ti' this \orkshop. research adnilnistra
tors frnii he Asiaii rei' n.,raised sc\,cral points Iir ctnsi
deration b\ [ie C'C'I..\stem. 
I. 	 I:\I,", shtild better understatid the probletms liced 

I% tihe NAIS. Imprt' d utidan litil COUii\\ell be.l 
lcc0uilslipd tr11oug h ietter tstiiii1i1iiiicl'iiit 55steims. 

A ctrt'llar, it' this is the iied t set up a natioutal agri

cultural tieslopuiteiti igneic.\ as thetiteotact i1iilutioii 

licii \\tuMli commt'ituicate with iiternationialil ari'uits 
ild olher research ceutier, It ake an inltIrateld Miii 

ablet itiontal prtoran p, ,sihle. 
2. 	I:AR's shl litd ephI're the ptssibilit 

, t' p;ssing tit 
some il' their prtLrais It natiional research s seiilito 
be tUtidertakcn under bilateral or other i\pes't' assist
atice. I lere shotiild be i sortiii2 Otl ,ii'mature lecih

t read\ Ijr es.eiision to NARS. IARCs shtiuld 
be read it) identits what tle NARS ioul ado'pt. 
NAILS iil turn shotidt iake clear wiiat their capabili
ties realisticalls enable theu toiattellipt. 

3. 	 IARC's slitild Ii 'rii task I.'rces I'r periodic rcview tI" 

research prt'grais in national centers desi.gnued it) 
tletermine requirements I'supporl. 

4. 	I.NRCs S11ltt lt rk ctos. ssilt national research cell
ters ti ideitititig ss\is it) iiicrease prtduclivits and 
'erectie pt iserr,. aiid ii hIelping, the NARS tt initiate 

actioin timards these ends. 
5. LAR s shoul consider assignii siMnC senior stall it) 

ist ci'ounltries titn atI'ill-tinit basis in order Ijr then i) 
be abile i' participate in national agricultural research 
atid deselttpitiit acti'.ties. Natiinail scientists iniht 
iisidspend sabhatieai uts ea iitenatnai enters. 

6. 	 IAICs should assist in de elping, tie technical man
plsser profile of ntioitinal research svstenis. Trining 
nmiust e oriented tit\\ards preparing .io'ung scletiis. t' 
v\ork in their ovin co.tintries using up-uo-dine knoul-

Cdge oin available leclirti ii.v. 
7. I\R(s sl ctistr i tuctin an i-deptI stud 

retrns-t '-iiisesttis iii i'iilcted natiinal rese trcih 
s\stetis and in the I\RC" researict netssirk. 

Relationships between NARS and lAs 
Sinc iitei atioial assiuatiostitis ;is rule ori.inate and 

are based ill tie\citpiligu tuilitrie,. ilte" usuali lil needs 
nt aisreadiki et b\ iiternatita tiratli/ti its. The in

dispeinsabilix tf' I.As has becom yi \ell ,estutblishedtitat. 
as Ve ht/in (19.2) h'las empiasi/ed. siouit apprtopriate 
IAs nt e\ist iil a reui't. ii ;I sellor shiuld \ be itlaetuve. 
ctnsideretd dceipuieint strileg% s\t'ld promolte their 
I nation. and nurntui their gro ilh prit it tlppit their 
ptoteintiai Ir stren.gthe i g tile N NRS. "II fIt." Ven/iin 
aidts. "liis inilialue t lieuiotrresptonds it' the ptractices iii 

large itiertiatit mtal trutiai/iions. sshici s'iessIAs as t e 
ippripriate tistitiltitil's ti pristhe conttiiit%- t r tintaint 

certain actskities bet\tilthe tne si%\hen iternationaltile 
OrginJt/iltit Ituist ilto oeinito sioitelhtlg else. This pi
len has beein ciuat ecristic of the acti\ ilit "sttie ittti

diOillas\sell its I :SAIl). slose itntI pri.rttnsltase 



had more limited tine spans than those of inter-govern-
mental organi/ations." 

Indeed. current and past experiences have denion-
strated many areas and activiies reLilled to NARS where 
IANs an eltlective con tribtuion to make. The Bella.iohave 
conferenee of' 1981 (ISNAR/lAI)S. 19821 identified the 
Ibllowing general constraints under \\shich national pro-
grans operae. and to ushich [As might respond helpfully: 

I. Short supply of qualified manpoiser. both scieu-
tific and managerial. lAs might be able to take tile lead 
in organizing training. An\ association that wanted io do 
so. hos ever. would raie to find ans\ers to several dilli-
cult tIutestions. including: uhat fields. both scientific and 
n aingerial. i eed most attention: who should he trained: 
how should such training be carried ol. 

2. Inconplete access to good information on ihiclh 
to base research. \ational programs often find it dillicult 
to discover what relevant work is _,oinu on outside ilte 

couirm. Intemational associations otuld disseminale such 
inlhrnation. Again, several questions would have to be 

answered first: what I~pes of international informialion 
does a national program need nost: in what fInrn will 
such inlnnation be most usefill: how should a national 
progran orgamni/c its own inimnation proramn to gzener-
ale material for international networks. 

3. Inadequate intercounirv coordination in research 
programs. IAs may be able to Iacilitate file exchange of' 
persons and materials (e.g.. geennplasm) with the objective 
ofr minimizing duplication of research ellbrts. They may 
even be able to develop research plans which can be irn-

plemented by individual memer countries. In Southeatst 
Asia fresh attempts are being made to strengthen tile 
operating mechanisit of' the ASEAN Agricultural 
Research Coordinating Board. Likewise. regional meet-
ings o' NARS leaders oigani/ed by IFARI) and ISNAR 
have been Iring Io lay the fIundJation 'or an ellective 

dialogue among NARS aimed at overcoming the coor-
dination problem. 

4. Insufficient advocacy of research system interests. 
Both national governments and international agencies 

must acquire more understanding about the constrainls 
tinder which agricultural research is carried out. An insti-
tuitional voice is needed to articulate problems and tu 

lobby for their solution. Both IFARI) and ISNAR might 

have roles to play in this connection. 


5. Weali;. ,i in public/private sector research link-
ages. It has been noted that. partiularly in the northern 
hemisphere. an increasing aniount ol'agricultural research 
is being done in the private sector. Countries in tile south-
ern hemisphere can lake advantage o' this turn of evetts 

by utilizing the IAs to act is their intermediari-.es, 

Relationship between NARS and Donor 
Counties and Agencies 

For so ne litte ni\m donor countries an-i tssistlamce 
organi/alions have been major sources of flutds f'or tihe 
national agiricuitural research svstetts of" descioping. 
nations. This support has. in io smtall mieasure. been in-
strumental in helping itistrengtlten the NARS. 

Boce and Evenson 1 1975). in their analysis of nalional 
and international agricultural research and exlension pro-
graims. reported that tile level of' aid (iii 1971 prices) tim 
developing countries fiur these activities wa, abot $55 
tiilliiin in 1959. rising to $80 or S1M nilliin by 1965. buLt 

dipping to SW)or S70 million in 1971. Withis latter sunm. 
tile%esliniated that I ilted Sates. British. and French aid 
for research. totaled aboul $.40million. 

Oram 11978) noted thait expendiftre on national 
research s\stemns rose during the 197(k. Ili,sanaly\sis iudi
cated that donor inidii g (in constant 1975 dollars) Ito 
national research institutions aseraged about $364 million 
a ear during the period 1970 to 198). rising Steadih ich 
\ear, in real terms, to about S460 million b\ 1971'. atLer 
which there were signs ot' a leelin'-off 'o;lal disburse
mIeit i r research oscr the qilinquennum. mlerelore. 
exceeded $2 billion. once \\e add the cumnulatli\e 1976-80 
fitndine of' nearh S41X) iillion fir tile ((;IAR institiu
tions. Ionor contributions ti l alone innational program 
1976 appear to have been abohut Iotir tiies the estiniate 
ior 1971 b\ Boce and [-venon: by 1980 overall external 

support fur agricultural research in the Ihird World. in
chidin. international and regional institulions, was prob
ably in real teritis more than si t realer than\what itlinies 
was in 1971 -- approximately $540 million in 1980 con
pared toS8tmillion in 1971. 

()ram and Bindlish (11981) ,state that the 198ff aid lolal 
is in iself' higher than 11:lRl's estimiate of total national 
research expenditures 1y 65 developing! countries in 1975. 
This aid figure. inireover. does not imclude assistance 
from OP('. Saudi Arabia or Arab funds, nor arty liast
em Bloccolintr. 

File increase in real terms in '-search 'unding seetns to 
illow froun tile rc,,gnition h\ an increasing ntmiber of 

donors that imiproved agricultural technology is instru
mental in achieving laster econonic growth. improved 
nutrition. greater employment. and iore equitable in
conie dislribution. Such awareness has been reflected in 
three developments: 
I. 	 a substanlial increase in priority to tile fundin.r )f
 

national agricultural research by sotie large traditional
 
donors: 

2. 	 awakened interest in supporting agricultural research
 
by newel donors:
 

3. 	increasintg contributions from certain internalional and 
regional fuinding organi/ations, in particular tile desel
opmeitl hanks (which entered tile picture significanll 
in the early 1970s). and fron more recently established 
funds, such as Ime lIternational Fund for Agricultural 
I)evelopment IFAl)). 
Despite substantia. research support gains since 1970f. 

(rani and Bitndlish (1981) note a dislurbin. reversal in 
the contributions of' a nutber of' donors since 1978 or 
1979. Among 12 donors fir "slom they had annual data 
fbr 1976-80. 8 showed a decreased lesel of ftinding iii 1980 
compared to 1979: 4 were already lower in 1979 than itt 
1978. There has alsoIbeen such ;a marked leveling-ofl' in 

tinancial support or ('(IAR insliuttions in the last three 
oears tihat it practicalk ainiouitis itoa no-grimth silttation
 
inreal terln. "
 

In the ease of supportit) nalional s\ slenis. ()rani and 

Iindlish t1981) reason that tie apparentl. liwer level if' 

funding may simply reflect the coincidental, silutillaneois 

termination of'a number o large loans or granis. ioking 

at tile oxerall situation. himever. it %sentsmore likely that 
fhe decline is a result of' chan.ingi political and ecolonic 
circunistices in some major domor countries. Another 
poisibility. one wlich Oran and Itindlish hoipe is nol true 

but \tli they 'eelcaltniot be igmired, is "sote liss ol' 
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contidene ill investment ill research a, at liarils it.acce-
cralin, a.ricLillural grtisth because if e\pcilations I 
majorbenltit's s\lhi.e i nott.' \C ell illi ed.-

Overview 
,'lliill Llel t.,h~plL.ll durh the pasl t\MO L itde 

reilbrce our tlh agLricutlural res rd. isoptimism at 
approinbetrtms nouihc cwhpilelis tile 
tlrellthl ds s e recapitulation: thle establishment i' 
N:AIS in de cuntries: tt IA B', is01eo1pin the _iromli 
i\eli as l' I.As: and the, imcreasingg ili5 is, tif dot r cttin-
iries. isssell ias otassistance aid dkeI tga iu/a-e\htiptct 
liols anid institutitns. i siupportin a.ticultural research. 

Neserthll,,. the arls%hittorie, olnatital agricultural 
re'earch s\,stemsi,iest thit inuch iioire reiins it) bie 
d11i in tile sear, aheild. As nattcrs nits% ,tand. a ht ts tto 
problems. bIth internal and eternal. stme idead do,,se 

i rrelated. ctl Lnueit underri tte tile iahilit\ tf 

iiatitonal rci rli l ssIii. 

[h,'ere is an ure.it ncd. titr in,a ic. i strei henh the 
NARS si that the" can prt\c r.,pttn,i. it the clialleiiu s
t1'the I%f8 K a i t1sLeliug iCC'i .'. [hle 1f11 Illilt des\cl-
tpi11 ctiiltries limise praicticall. doubled the iurce 
allocated It);Lricultiral research ill the ,ecOind Ihll't ilte 
1971 u ctunb iluiti their ti\\n elltts iithose ottsir-
ittlls dootrttis is ,ltectirl.ing. hilt ltuthl not genuerate ilse 
illuisitn'. Ikesi it it lilirt.lch pinar\stth ii:ulc tiral 

plenent each otlier's streii lis. Vertieally. tle NARS 
should exe l es More Iniprotve collaborativelIciise to 
efirs \\ith tie IAR( s and l.As. as wvellis vitlhdonor it

1sand insittitinsaid organi/atons.(stittl iti devclopmentAtihighe:r hurea:ticralli¢ he\els, the're isitneed Ibr hbetter 

~coordinaitioi tor donor actities \iihi deeloping coiin
tries, Md ptosil,. tiir a ralical rethiiing aniong tnors 
or hisy hest it) aclties an appropriate critical mass or 
restirces ail tlhenatitnalle\l. In the interests ol'iaxinimz
iig masailable des elopment assistance r uipt building 
research and devwl piment capabiliy in de.s elOping .oumi
tries, ii sitttld s ei etnminemitreastinable fIr such i titi
titns aind itr. ilili/iti iis It pilI together their resources iin 
mutial tuplpor tt' itheir comnton itbjectisCs. Such Le\l

topilent siinpttrt could then eikctiels be clichanteled ilto 
prttgram niet rks respl i\e it tile natitnal priorities of 
gieln dteCltpine cituntries. Such prorai neittirks ctould 
s\ \\ell .tt er slpec lic cttiii nit .liitpitigra lntsttr speciit 

areas. 

Sili iiIii tip.e ha\s e alte.nslpted i l pre,cnt a brotad 
CtsiL\ in s hlichlitsiess the e\ttlilln and detlpllit 
tl' N.\RS. IAR( sa ind IAs. as \%:]Iililte cntributions ott 
tt, r ctiutries aiid age cotitlnued desclitpdto ecies ;: the 
nuCUti1' igrciullural research in d se.Itni untries. 
Sce lit sisuchperspci s.. tle rted to brun ab titl nmtore 
tindlct 'rkil relationtthip a11112i tt secttirsis 
glariut, tote. 

resarch sittittliii ll sl tils ad\ aml Ctd umontries 
sithid require multiplhin.c tmerall I expenditures b\ Ntitlhislanditig etnctirmgimg sirides aeblie\kl agriil 
itO itiiud tue.-halit ind the ituiihiiter toif secieitists h ittre cultural reearch dtluriig the pastits tt decades., t tansde-
Ihii three. Fr tmi poorer ctittries i \.ltping ountries ha\seetthesetmultiples ti ii establish a siable Iational 
\\tild h;\ise Ito I. till greater. I:\eti ait,__ tile elier- researlt s\ste.lm \i'l t'ulils int ltheir specilic, press
equiipped tieclpi Couintries. lps Il a 1. nllligle- t.ie.tl . Ihis sittilit il places these countries Ilr be .int 
iteitldlicilcie'. alld sseakn,esses in sitpiort senits thtters in tle lIhird Wiorli\fi. hlisse alrealdy detclped 
redu.ce tle C .tis'C.ie, tuld tipLac1 1ii agricltural aich are it better pttsitiom to.t re, s\sle ls atd thusin 
research. Mj, \ct.r. ilie reai/uliu tiht \ternatl support achies e ittoual igricultiural aid rural dee.htl ilt 
Ior ariculitral reearch ill desclping contries apipears tibjectises. (hl t solitld realie. htteer. thaila natinal 
it, be let\cling-i itt ir ecin declining is an e,pccial.s grate res arch s.,ilti is nit a ci re- l l fIr probletms that have 
tuiC Mien \li\.J rcill th,e prccaritts Iiod simuamittiill IIImIIlicti iuilieditg iugriciulitral and rural de\eltpmitint in 
ttthe'se ismiis. pitotrer .uuttniries. I lie g-reatter c Illeiwte lie, suitead: lu it) 

I htri/ttiall tei NARS hisIw \t it) strike iiltlsmtlt m ake ile Citt pnIeI111l t l' ich a research s\se.t1 se1Ie its I 
sitirkin.g relati;iships amim. ilen'il in order Iti c titi- intrIumeii tIitr natitial d elituent.s siahile 

I0 

http:s\ste.lm
http:t.,h~plL.ll


\%",teiII anid Input Requiiremelnts, lfor Ac.le..Iratlingz Food 

References P in l9 9ne'rLductlion2Countries h %1990. Re'ear-h 
.\rdilt. J.. I'ro. F..la Pifleiro. M. 1981. Iuman Ieptirt No. Ill. Inlertaihittl l.'.irlahut c'n Itt'li-

Resource' il .. griculturail lResearclh: t hrec (. ae, in Latitn title. Wtiniiiiit D.C.. I. SA. 
America. In Reiiitrce Allocation tii Agiricultturail (ti'it. S. 182. Internitiuttal Aiiciitiiiitt, and National 
Re',arch, ced.h\ I). l)iieIl, ad II. N.tel. pp. 151-164. .\iiriUlttural Rese rclh. In I lie Ile i Interntional A,.,'-
Itternattonil t Resetrch C'etre. Otti'a. clationlin Sietrietlenint. l earch.l.ipttihpment Nttinal ,\gricultural 
Canada. b+\ the Internalinil S ice for N atittalA ricuiltural 

BoLe. J.K. and iet'oit. WE197. 'enclt attd ilmittinal ALrituIural.. Ari 'tlralRew'acl (ISNAR) the 

and lKtenion l'rogrimls. AriCUltural I let eli'pment


9 
Det hipment Sen te( Il\lS1. p.62. ISN AR. the IHague.
 

('ouncil. Net 'Yurk. t .S.A.. 23 pp. Niltelirm id,.
 
)et red. I. ttd Orimt. P.A. rtnit', Sntlte,t \,tatt Re-Ional Center ton Cindtte Stuttdt and
1974. Need, ad ()ppii 

Ior Sirentheni'n Nationl .\ricUltilral Re'arch St,.- Reeich ii \rultttre SI.-\lAt(' iN. I Prie'etlt 
tent',a,' Seenl li IAt Stthi l lt'l M tctir. Mrlarch .ttd Ilitir le'C, 1' tile C(I.\R ";,t-'t Il \"iliinl, 
I174. Rocikefellr I ndatiot. Net Yurk. U.S.A. Nathinal R,¢itrch I'irrm,. Rep,it ti'f the ,\'ian 

t:ternatiital Srcri Ftr Natiina icittita ltearch W(iillit t h i6i 17.C , ilectiett SI ArtI 1981. 
IlSNAIt attd lirtt,.rtitnal .Agricultural letel'hpment SI .RIiCA ILii''. lutittti. 'l lillhtl),itiiiSermcel11.\I)5). 1982. 1lie Ro~le o"l~ritern1ionat~l +A\wma,.+-z \'uejaIP,'ll E. 198,"2.lInternaitinl .\,,o,.iaztionz and Naztional 

tiit it . r hiitheii NattiolAl .i\ricultttral Re'AnClir. . lSnctrtl + rch. It I lie le oI Intrntituitnal A,'-Sire1 Re'e 
ISN.R. the IlItit. Nttlh.rhild'. 6Xpp. ct it, it Strttltiettttg Niitiil \-riiltturl lR'irea. 

()raim. PA.A. I)7. turrttnt tnd Prujected h% tile Internttiiittal or Nti it il 'A.iiricultural Sentc V:iitllurai 
,'ear.ch l;\ptnditurt tt Itei.', ping C'iintrte,,. \Work- I,',.,irth (INN SR) , t ie Ittierti itn't l .S 'rtcullurll 

in Paper No. 30. Ilt tioi,, i i I' Rl.ii .le'rh lit- Ile'. .'lipmit Se,ice OA Si). pp. itt-44. ISNAIt. [ ie 
,titlt, \i'hl ittt lt). C.S-S. I iutne. N.eilintidl,. 

ram . Piti . id liidli,h. V. .,i llocatioti \V'.rltI Baik. R,.',anrhi. Piictt 1 1. l re: I' 191...\,ricultural Setimr 

Naituital .A .'culturailR'earch: trend', itt the 197', A Paper. World laik. Dl .. U .S.A.. I l11p.
VIiigiii U 
Rlt ictt i'I lhird Vuirld S\,teii ). JoiilltIl'hlieiatit'n +iiile Wo+rld 1:iid C'tlnferene.. Ii74. I li 'irld I .ii.l'ri eblett. 
ttitrnationil Se t ice forh Nlllntl Alnricittral Roeearh. prupmial, Ir niititi tit itertitnal actionl.tul t nileh 
I It Iam' . Nethierliand,. and lite Interinatlital Iuuid Natiiiii. Ne. 'Yurk. I .... pp 83-9'8. 
Polio.' P,+,,,ar,,. In,,lilule. \\',,imn.~' D.C.. U.S.A.. 10)4 \Vrinman. S.. and C,'mnmm,. IR.\V...Ir. 19+78,. 1 t F"e.ed I hi%, 

pp. WVri. Juhn I l'pkiit t 'i,er,ili 're,%.Baltimore. Mar%

( trm IVA..Zapit. J.. Alihanl o. i.. and Rot. S. 1979. lit- land. U.S.A.. 44.11)ppi. 

http:IR.\V...Ir


IMPROVING THE GLOBALSYSTEM OF SUPPORT 
FOR NATIONAL AGRICULTURAL RESEARCH IN DEVELOPING 

COUNTRIES 
W. K. (;amble 

I)irector General 

InternationalSer ice for National Agricultural Research (ISNAR) 

Introduction 
Tlhe need lhr auIoha lhrt Io reduce hnnrer and inse-

curilv ssits learl% recolni/ed hv the architects of the post-
World-War-iI set of international institutions. Their coti-
cern lead tiothe creation of FAO (the I 1o111adA.aricul-
lure Organisation). sshich al present has 152 member 
nations. I)uringa the earh of I' (hir lwer coun-sears FAO. 
tries e\isted in the ,, ornd and there "s\ere onkl. a imall 
intber of aericullural asistance or nizations. :\n 
e\pl ion if) the lnnibcr of 1nation-states durin.e the de-
killoni/alion eraof lhe O95,, I9M,. ho\wesr. createdand 
dem1ands ir additionalissiitance. As ;aresult. i selter of 
multilateral. re.ional. bilateral, and institu-atit0tiottols 
tions and proeraits arose tIt help oul in the agricultural 
sector. 

Notable aitonIene ni,,, ufilateral initiatises "sere inter-
national ii.,rculltural research centers. Since 1972. the 
svork oftIhese centers has been coordinated and supported 
b\ the (otsuiltatiisc (rotp on Intcrnational Agriculttral 
Research (((lIAR). [or the large number of bilateral 
ag'encies svIich assist agricultural research and des elop-
menu. lit veer. no comiparable organ to provide xtoor-
dinalin,, support at the national lesel is generall\ avail-
able. In li,:1 tiese bilateral. and mants multilateral. initia-

Iv\es are so heavily\ prtject-orientcd that. in part as a con-
se.'guence of theinode of support used. the viability and 
productivit. of the institutions %%hich ie\ seek it)help are 
in to sense assured. 

[his paper. ihercire. is concerned scith possible 
relhrt,, it modes of1support Ihu' national a.ricultual 
research s it th ir sc,arcl reviable proCLuIeS.i stens Ir mitt 
[he ret irnts prttpt ,ed seek it, e\plthi lesson, carned 
Irotin the ('(6I.AR cxpriice and Itomialh thee lessons 
sfill the neeCd, Of des Ctpin coutitries and of dnors. 
While this paper primitril.\ addreses pihblcis of fund-
i11. it rec li/es iliat t sssteI,OtfItlPp :rt is butl (f 0 
11111.ii1portml Ithttrsthat htieperlorlnance titinlI te L 
i research thatiollv.s is precdi-istituttion. I he di,usitn 
catled hrl ictittii:on tlti\ 

. c¢I''tis a2ricultural research \Nf ettis are critical t) 
bruit atrNit in prms..nienlts inlt. sell-liiri2 of 'pCt-
plc ii ilt,,l deelthpitig ct.untries: 

2. 	(lie aicct.0iplinIiIets tlt' agrictll iral researchers and 
insuitnits are inatcrialls all'keCd h\ t(le s\Steointt' 

finantce andt supptns hiici prosides their backini: 
3. 	 li .i cllilll.les that hase aken place in de\ciping 

ttulries anid %itiii ilie donor coinitlunit\.relbrins ii 
tradititnal supprt .scins Ila. %selbe t terdue. 

Shortcomings o! the Present System 
of Support 

()ser the past 30 wears the number f pel'popit active in 
the agricullural desclopiieil assislance field has in-
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creased rapidl.N. This growsh has been uncoordinated. 
wilh expansion taking place iost rapidly at the bilateral 
level. Assistaince has been subject it) the tip, and downs o1' 
polilical Ibrtnne and to the olien sudden vagaries of the 
trade c\cle in donor ountri economies. Anong the 
poiiier cutntries priorties hae too oflen been deter
tlined bI.\the av,ailabilit\ of decelopment assistance rather 

than b\ doticstic needs or .nparative advanalge. 'I es 
de elopinents hasme spa\sned at siltuaion in which an 
ae.resie .eranmble hIr scarce assislance resources i1ong 
anid besseen aid agencie and their recipients is more 
t)pical than coope.ration or nlutiUl ichievenent. 

.\ctual inse,smenlt in a.grictiltural deelopment and in 
a.tricnultral research in particular have bil recenth 
shovin signiliicant 'rossli. For a grot ipoil5I dcvclopil 
countries. it has been estimated tiatresources itnvested ii 
national aericultural research hasc risen rort (l.3' of 
their collcti\e agricullural (I )P in 1975 to 0.56'" in 1980. 
"heSe litures translate. lir a lar e nuimmber of prominent 
dc\eloping ounltries. into an annual ,rosvth rate exceed

tinu 1g(:('in expenditure and/or the nunber of"scientists 
emplo, ed in agricultural research (Oram and Ifindlish, 
1981). 

This rise in the lesel of investment in agricultural 
research is inportant. It c'lies. at least in part. iii recogni
tion of"the crilical I'unction that electi\e research can per-
Irn. o are for lie high rateslli.-nilakers reaching of 
retnn that hiave been .eneraled b\ successful atricullural 
research proratis. Such e\penditutres enhod\ he belief 
that des elopntent ol'a!-ricuillral research capacity in poor 
Ctuntries Ina\ be oe olf most e1'tie svavs1the (br them 
io itect their basic n ds. 

in principle increased atention io agiricultural research 
is a shil in the ritaht direction. hei ottuiconic of this shill 
depends. hose\ r. upo n the c.lIxti iness \ith sshih in

'reased resturces .2ile ntatioinal agricultural research 
arc used. l'crlIriia iice is dtsls, related io the titode and 
continuit\ of support prt',ided It a cttultr\. lron bolh 
cxvirnal and iiteral st tttices. Withot reitrln in lie sup
ptrl ssein there is reason it) lelieve thal returns trI asidi
tional in estincnt, t the desciptmtn of iipro%cd agri
cultural ccliitolog%. ssill ill shirt ofexpcctaiions. 

Rutlt.n (1982) has identilcd Ilnr basic organi/ational 
nitlels tf aricultural research: 
I. [lie USA land-grant. rescarc'i-cxleision-edticatiotn 

model:
 
.. lie research institute iiodel:
 
3. tite department or riinisrli/ ol'agricultutre model: 
4. 	 lie a -ricul ural research 0uiil Model. 

While signiicant dilli:rences e\ist aiton ihese ,rgani

/atitnal mothels. Ir all the principal stircc tit' fuinding is 
pmtvi\nrtlc natiinal. sae. or provincial. Itris a.e-s tor 
l'nding o' agricullural research is nomial in most devl



oping countries. thltiwuh ;i levy is sornetinies collected Ito 
support res"irh il particular export Lonlllodilies (e.. 
coffee. rubberl. 

In developing countries tiost rese,rcli instituions itl-
ment the funds available From th,:ir governments with 
,rants. loans. and tlhntial asi,I nlce. l-ach aid ie ncv 
(nultilateral. reional, bilt eral. or privatc ) that provides 
such issislancL Ia its own priorities. capabilitie . and 
mode ol'operation, These mai or may not \iihiesh %%ell 
ilie needs. priorties. procedures. and absorptke cap tcifies 
o1"recipient Contnris D)onor Cotlnlries iay use foireignaid as an iiheinstrument of naiilal I'orein pol[¢) ind dipl-

initac\ ;il area in \"hi.h '0als ire not neccssarilv conlpat. 
ihle witih those of developiment asitancc itself'. I)Urh;i. 
the 1970,. Itorexaniple. while there was i deetine in 
USA:It) resou.rces alkated to Countries where technical 
atnd instiltuiotal ieeds were most se\ere. increased allt.a-
lions \ere ii ade to Coutiries considered ptlitical[\ sensi. 
live. In recent ears over 8'" of the IFcoi ic Support 

through asellinerested desire io m:irkel "tied" inputs (to 
stitlit political suppor frn supplier,. universities, or 
consulling firns at honefi Indeed. seletivity in program 
supptort and donor bias niy result in tile funding of pro
jecls that are inconsis,.ni with national priorities or 
national prorant develpnient. Such projec.s, as a result. 
:ire olen unproductivc because the associated invest
nents required Ibr overall prograin electiveness are 
lacking (Gabile. 1982). 

Of even grealer concern is tile asarencs. won front 
Iong experiene. that in itself project support has rarely
contributd elolcltl\ to dvelopttnent ill viable 

natioinal atricultural rcsearch institutions. To speak posi
livcl lbr a tuoetin. il i nunher ol' untries Ithe project 
approacth has its,isted tite rapid dev.elopment of prolks
sional capacity atnd flicilities. Ul imtiate.y. such rapid 
deloptllenlhis all tl ootliken fitlbu woed bY the cro
sion or collapse of'cverall progratit capacity oince external 
project support starts to decline (Aidila et al.. 1980). Iti 

:und has beetn disbursed to Ihree countries - I ;rael, fitlt. one mnay speculate that alternal;ng, ccles ofdevelop
1lg\ pl. and Jordan. 

(learlv. nuch latitude txists jir botlh disaLgreeent and 
inprovement. Fxperience tier several decades of devel
opilent assistance. lutwever. backed hy studies of wiat 
has been done aitI hon in sipportlof igrieultural 
research, suggests some inalor shoricotniings iii our pre-
sent systen of pro\iding axsismane. polic'-making and 
implementation. 

Over-Reliance on the Project Approach 
Most rnajor deveilpntent assislanse agencies rely pri-

rnafil\ on the project approach. which appeals to them is 
flexible, and as convenient for: 

Assuriig donor identil. This na% be crucial to the as-
sistance auenes' in ils continuing etrs at honle to obtain 
resources fiir ongoin, work. The project is a discrete unit 
en be described in presentations to ('tngress. Ibr exan-
ple. or to governing Councils. bttards ofltises, ir citi/ens 
at Iarue. 

Administration and tmanagenment. The project pro-
vides a handv unit Iir pufrpos.s il resoure alhocation. 
acounlin,. itmplementatioin. and e\aluatititn 

ILeseratge. This mttavbu itmportant to the achievement 

nient and etuisittn are inherenti ii tll,, project approach as 
it now generall\ isapplied. 

External Orientation of the Incentive System 
Exlernal project assistane often provides an alterna

tive to the winning of internal politlcal and financial sup
pIrt or i prtogram or institution. Nitlional prograrn direc
ti-, firequently lind that the genetilitn if' exiernal sup
port requires less intensive entrepreneurial ellt'r than cl
tivation of in-country backing. "Thekind of donieslic sup
port for a project cooniinly required by donors (e.g.. 
mnatching furds. provision (f counterpart funding) can 
otien hte Lonjured tip throtihi creative maniipulation of 
budget categories or inatinative a.ccounting rather than 

i doing any real incremieuntal spending. Such "paper" 
finiancing is particularly prevalent when donor representa
tives are themselves under pressure Front the assistance 
atett.y managetnent Io "mio'e" resotuirces. Plans drawn 
uip frequenly, over-exlend existitng domtnestic investnent 
capacitv (e.g.. recurrent costs). 

As a1ittseuLIenM offthe various fbrces just tmentitoned. 
itost existing pioject s\ stenis have built-in incentives thr 
national prograi leadership it)direct their entreprenetr.itl'dottor diplonalic or political g als il hone. as atn scans 

o enlt-irsiL -tied' satles. and in requiring certain per-
itrmi inse stindards in order it) extend a grint or provide 
conttinuin' technical asvsislance. 

Participatitn. Because i project has an identitv. tlis. 
espeplsly in hilateral arrati.enents. increases Oppirtuni-
ties hbr t perstinal donor-recipient relatioinship. A project 
UsUthIitsl es iore than iacold, meclhanical lianicial 
Ir insattttitn Where technical assistatnce is intvhed. btth 
the giver aind receiver ilut1ibenelit. First-hand involve-
nient in and fumilixaril\ s'ih internatioial agriculture. ais 
acquired thruh projects. lv donor couttntry priks-
sionals. cai. for examIlle. .onstitte i distinict gain in 
htunatn capital development Itr the donor natiin. 

)espit tlhese desirable altributes. the project approaclh 
as it aenerallv Funtinis has serious drawbacks. lhrough 
it. assistarce agencies may exert Undue influence tln ihe 
ctontent tf naiitilal programs. )ontrs. bilateral is well as 
multilateral, inx' diniin.e prtigratits thIrougigh their ti"sIt 
perceptioiis i' pritirities. tii0LuIi elforts Ito inaintiin i 
cnilttitntent scthedule (e.g.. push ahead with fuisilites 
even thitugh ilhey cannot be dtuiestically staltkd . or 

il cMons tttwards the donor commnuniti' rather than io
wards the ditniestic ptlitcal systen. 'he external ralher 
than internal orientalion ot he incenlive ssteini therelfire 
t Iot\ards develtoping. builddoes little it proliole activilt 

int. aind sustaihintit a donestic cinstittienc (e.g., conn
ntodity grotups atitnong proditivers within the CtiLtitri'). 

()er-dependence ln litriP siupport and the associated 
absence ol'any polilicatlv or ca,Iinimially iiserl'tl indig
eltiots ctnstilnenc\ cottribute s:gtilicantliy'l c\les iof de 
selopilent aid erosioin in nattnlt!al airicullral research 
and extension otrgani/atiins. Any relhrnis in suppoirt ss
tetits slituld. io be sure. attempt ti re\ere the perverse 
itrienatiin f incentives that now characteri/,es existing 
modes tif'research operatioin. 

nadequate Effort to Build Institutional 
Support 

Aillier reastitn M ilhe liirunes off natiotnal research 
ebb ias "ell ias IHlw is that no inetis ol'geerating under
standing anid polilical support are built int operations 
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Froni tile onset. While assumed t) lii. inpoirtant., tihe devel
opmnt otlinstitutional viabilitx Inadequacies In Communication amongisseldominiade an epli-
Lit realiil'apriijcct o+rii1the prii i iilwhich+the pro- Donors 
Jcd is a part.\+:ieiis within the oliiitr) iseldesiened ti In several ciuntries iiiiiaiiniati exlian~w :niou. 

]tell asSure coIiitiiiiiitx are lrctluentllx about their lrigranis aind intentions is limited.given liw prioritv, il"dtlnor 
uindertaken at ill. Ixperience stw-gCsts. hiimever. thai the 
lon.-terl viibilitv t a.ricultural research svstIC1,, 
depends oii the emlergenei.ol ir,,lni/,ed produicer interest 
,rImpl, are t'eert inlthence tn the" 1ih xilliuu and able 
Ilc:isativC and cWClitc Ixtl.dciar\ processes. This is 
becatise the stlpt tut"agricultural researc.h f thclming 
Ifruin linance atnd plan ill'i inin sies.iC Mi the prcstres 
iiuder %\hil thCC nlili'rislt,TMoperate. isnt1OdpCiid-
able. Their stlpirt i,likelx tuiIluctutcae with perceptiorus 
ot the se\critx il"tcrnpurar \ tiid crises Iire.ignailld 

excliaiiC lClland. 

il'
Ioa.ssuure reasoinable diestic le+els iscal suilprt 

Ihis may he the result Of pilic+ either On tihie,t the 
d01101N i orf lue cinot'naliinal leadlership ill dvecloping 
tries coincerited. IPoo comminlninicationim. nix'r however. also 
occur situpI because loi al prpriate inlchamnim exists 
fora,,,nibliiia and cliauir reliable inthritin if 
this t\pe. Wiate \er tile reasnil. instanices titioccur ,.hcre 
dntors. p rhlm, unkintiwngl\. dcticl\ ciinpet Ie16rhat
 

COLSidL r t bleallractive indixidtal projects. What is 
catise tiir cuicni here isthat Iir want of tuire aLieLlUiate 
intirinatio, pruijects t ioiie tpe Ilhiurish while olher 
aspLLctlitsl"t lix raIll Iprirant. equall- critical. lamiguish ir 

tihe. 


die. 

(ollecitil.shilconilinus o1i iillthe abuix e typles ede 
killa reular basis. nationaiiml research pro.rait healclr aild elLftixe IsCOfi xalable resurces. It itwere possible it) 
lro iral Imneliciaries Imaue it ctnlmil themselkes to ;i reduct or ti elimiin ae the+.tundesirable etfe.:ts of Ihese con

sstlained political dcliipiielut ellort. IFrnt the incep- strint,. thesiiluit prividd c.'iLIl luaxe air iiiiire cit
,


tionofiilanx research etudeaxi ir. such illellirt iteeds it)e ,trtixc inupau. t ii devei piuieil. 
planned I'Or inel ;act'iand mtuade an ral part uif prigramn 
tie,. Ihis iCan,,csiablislhina conlacts with thrier., export- The Needs of National Programs 
ers. L'nilcii. aiid decisiui -nlakers oili scale anl with .\ 

" 
rirll deal 01'tihe Ii ireeiiuua discusl.iuu Iiisciiiicen

allintensit- tiustual to r devclpil. ,ciuntries. IraeCl Oi dinulrs anLd patlters iii their cooiperatiiin with 
national pilouraits. I lie prublem lirdexeloipmnent that 

Excessive Diffusion of Resources nationual liceds not xinicide with donor prioiri-Imax alwaxs 
Ilie prolect s\,tci lend, itself*it)Ilatuiichii ra.- neeii stted explicill- soI e )lCC, and alldCdaa ties hasb illI 

ileiied set tiflluitiailies. Ihisis especially %%ieu indi- I0 ill Not CvCxthin t liheIpr apprachmtrite +ilher. ub+i je 
\idtil prijject, are indCpClIdnil-% nleoliated slhuld bcii necessar. huxvwilh diltler- COidiCuiied. What is abi+tlutclv 

ilii1ttl. n a nutiliplicity 01 exer. is itwell-articulatCd pruigran d.chciped by tihe
etlll'talitil1) initiate 

small. sh it-leriit activitics %%ithuut concern lorx hether nuatiiinal institutionli respiomsible for the wurk. a priigraml 
the+are adetltatel linked toione another. Man i l these Ml iclI clea rlvsts Irthiverall ci:s aiid then established 
separate prujects iir sub-prlijciscts mav ilt lil 'r in a picediire sio that will be compatible withinto. i aid projiect, 
,11uillC sCenseUpport. a ciherenii natioinal straecy hr thlei. Naiolll insltitils shuuldIle able toiIlirnilate 

tm ilitfusion LtliiiCsiic isweil asexternal their iceeIsalli make clear what assistance bexvill 

resotirces imCxitablv i ccurs. required 10 itteet ic,,CIucCds. This is already happenii in 

Illtile uhsCice ti'adequate. utresricted core budget sone cuinti ies. butt nilore ieed itiINlli x. 

ilppli anda icda hiallextriie. narro"i alild HO\ then ni2Ihlexiiig suppirtih..leilcds\Nteis be reur

clhiset restrictel pniject iuulidii g. \\hile helpfii ilr ali/cd illurder ii iunulta te ir even to elimiiate ihe 

.icciOiuliin. Aiid Ihrsomuteituitmuiril purliss. call ulii- hiarniftil 

.ynn. It' so. tif 

eltis ithl ,reseiiseit lricoimiiN \hich we 
uuuaelx siratrwle all verall 11ierant. I )i'tLsion ii"suppoirt identilied?limxe 

itlllulti11 shrl-telill priject, cal 2enillCrae
ailsi e\ceN

,ix ill istrli supportithat remains Approaches to Reforme utdnl ecois. Rclatixe iti 
liir prduchiuce researich. an1unduik large priopit ii ut* imi-r i irowsuprt there are i least Almlo xstemis 
limiited vrailable resiurces is speiit btireticralicallv, il piissblle approalies 

il110nitlriii.pmiiect tilrnitilatiii. 1iicLOitiiis. iuld 

"Stop and Go" Funding 
..\brupt ad.ljuti i tisiliresoiuurce Iii xxs. iften aIciuse-

Llitieice olslme revisn ii a dinoF
', 

pulitical viexxs or 
CxCliOf the mdixMdtlal prc*crclcs i1"chlia iina doino r 
relre eillalives. ilso cointribute iii tlmeerrai c alieraliic 
perick if l'tiit and rani \liiclu characieri/c ihe lif, if 
iiatiioial rL csarci [Hlis iirce isilstiltitituiis. (citabili/una 

Cxicerbiled b\ the inl insiaicyiduitllesuic sippi in 

Must iiwilsiiiiis. it) iia rcatier iir lesser derce. lce 

liindii di Ci iilikitis. In iiC\xl dcclipit colii ines 
\xiltlriile iiistittins. such liianicial dkirulpitin can ie 

Iiltl.Ix\ ital scientists aiid adtinisraltir, aiirclost lit, inter-

i alil or ali/ailil i iroihier cuni triesh duiritli aprWO-
hiutCd plerilid. \car, iav clipse hbelire replace-

ilent1s Callbe litnutd.Lir iraiiied. 

I. itldiied project siippuni mode: 
2. nimultilateral niulde: 
3. liirmilliiilll2: 
4. ciunir.-level research support group. 

I lies apprliaches are iiit Inwujuuallx cxlusive: ihie all 
cLiintaiin coi11iiiiiin erlelts. 

Modified Project Support Mode 
becaiuse ol'iitilaix atri

butcs. appears likelx it)remaini the iuajir devehiuntCII 
stlppiiri vchicle. Ieciuse i "tihe nsiilu cist ii'latinclhiita 
itl iSusaittin d+eelpiilent itnitiatix cs that make a.v 

apprcciahle dilherucelix+.excr. 2Wiriiiieiits. privaile 
xiiitar llrahaitisll'. lioiinlaioiiis. anid ithier assistiice 

aieLiclcs1ii iiicreisill.h seek p riieri . IINtC;:dl Oi"iCOlin-

It 'xere realisiic. the priuect, 

'
 
pMil'ue ii, t the ollil.nit'Ierested inhelltk.s, lie. rte 

rrig.ralii i..iCtilte 

abseceit ii' lnall consortiumoiiuir cii
bccCiiiiiiic "pirlers iii stUppiii. In 

an. uirlali/Cd 
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sulitiise group. With glitanec roin titional ollicials in 
those countries where priorities hise been sstenti¢all\ 
estaiblisl d. iidiidual dlors Canheencoura.ged tohelpI 
undentrite comnlponents (projects) \itihin po-at toherent 
-rain. Such support can be strut ired It)include coilrtribu-
tiins towvard essential core or unrestricted buiLee alit-
cOries tsssell. 

[he horhcantinsisat tile seii-ctiintiincd prt!ject 
approaclit ha. bec tn.e iicrcasinls. \\ellundersitii. 
Miodificitions are heinta nlade. fite Word 1lak i''.\, 

ollrs prt!ject loans \witlin trat.ne..rk ili pr.rarni+ie a 

descit uipent. planl. At the U.S. A ¢ncs ihr Iiiiernatitial 
I E. clolntcn. internal disutssiton is li.usitt n tite Ilse at* 

ii of' I national 
research sS l.i a.i1111110t111he l.rnutilat 
place its resources stpportl aricultural 

l is t 1tund. 
n1thitki altaltiation asagreed Upton bv the cotntrics in
stilVed wauld then apply . 1lecomm n Iuid. in turn. 
wituld be administercd by an existing international 
ieeicx such is the Word liank, the United Nations 
I)seitptncnt l'roarainnil, or theI:00(1 mid Agricutlture 
( )rItLisalian. 

I here ir dCciLel adviittaes i this apprtotacit. Sup
pail %ould .a ta an intc.rated ptigratn. not he parceled 
tout pr t .ct.i-sXpro tlie level al'support itthe pragrait 
,li tie detcrimined b.%takiln intoaccount national is-

CailcIPiih tileh t+le agriculiiiporantce anid Paintial ti" 
.alltan rCuiilal apprdics i',tiue trastlier ait'Itral sector. illtdthe ls¢c l'doen¢stic rctItiircs ;ittttiliVIhei 

h andI.thed\ hitiptit atinstitutitnittalncapacitl,. 
de opncnt, aretobe ncounLed and their ptc 

iaccelera ed. \W[alt tihe reseire i suppat( raup ipprt ach. 
it) lie discutissed presn' . can do Iitat tie prloject 
iticcitttis alotne caitittit is toassu,+retittlipie dotnor pir-
ticiliatito+ "sitlt (tle itost ollti pini iti 

it ldii ildiets,rall lirorai,_ ii 'at ,tistitition. 

S+',;uc'h 


MultilateraliMode 

lits approaci ,ild c1litti ill supporl thriiigh itil-

LilatrL' treaii/atitins. Inthtir this alppears ti eintit-
ctiplicatetd. striti fflimiid \\m ito iiprose suippirt ss-
itis AssistaneIlltia pitig0rai rat hr thia itpri ect basis 

COll be pri\ide.. assistMi ti the cirtistaicesiC sitit) 
tf ittdiiitmlttiitinrics,, 

The prolen iere i' a alppear
Iltit donors relittant+ It 

idiiptthis liItIle. iasi Ilit a tidit teleuiittNl'illt it ister-

in.theirbiitateral ce. e ir i tiss,ist 'lIeh not preparetd 
ctunsien bilateral sit otItlittitin pIot ssIict silltheir uind I 
be ianaced b.\, pn .,. tns hortheirinsill-i Itird The reas 

illLntess Ihics issn Ito the dtttirs*insis-are tit+. ubil I ill, 


primtiled. Ih1linachintita flinds wa.uld be *rei "aintl 
sulbject tit crltil uLdil. iintlii ts beForhittia \osttit 

ojniuci\C tit huiki nationa suppart titr Lr:..iurail
 

n t l 
re'earciticliscol'te itdi jet jlicee reuet tire. 

11 tt\. dorttt" resotrces \\sere citiributed it it 

citititiotlni Iund iitr ihird parity donor interadninistratiitt. 
est aittd com ihtm+ieittight rapidly Lihde. lhe discrciion
ir\ latiltudte o1'iirci.ln 'airs niitistries indo r ctuntries 

ttilld Ie sotiessitt coiprmiseid. Legislatures i d 

itlititisralii illdtor couttlntries minglt ie55imrtimla 
alsdinas ant -opein li app tacit theircheck \sitll 

retaiim inlhlimitedctIotrtti aser pr grailt level or con
teni. R sisli'e i t lroiitila stipport thritug h itln1t.tl+ 
iunn.iii'tndi beeC,xpC:.ted special intierest grtLlps:Iroi++ 
.i,'Jssitiike a. nc e fint,Midnnhers. cansiitiUin
staItll 

tlnisersities ssha ssitiili fIresce lessneed for Iheir services: 
deslaped cotiitr\xpi t+tr i i t i l wotseand services 

salei"t"tietd iteli milih be threatene: multilateral 
anit stifll" sM10 iiulhl itdecreasitteitMers anlticipate 
ingl.\ hor institutitn if theirs \ere noltimpilant rle their 
the "citirtlltattn" tincaili/atitn: athL tIle leatie rs ltpro

iasthe i.otirces 

i11n. retaim iadirect stice itt dletertii,itl ssl:ere Mid cst il illtittiittit.g presetit ni,.esiit idil l l g. 
teitce (quitetititr,iletdle) Ilthit. it' tld- jeclsi deselopiitg ctuntries \s1itieia itpriprictarv inter

thes 
iass their ifts iare usetd. I"tri relrm ibe aithpled it uist ac,iese general ac

)i the oher Ilutl ses.ml hil -ridithtiors are appar- cep ce al.tiotlselt. tormila I'tudingile ilie concept 

cntltpredisposed tijoin inpa' iership ssitlh multilateral enibatItinta0)[1n1lutin litd caitIt Chi tsuch approval. 
iirnaiii/tlloIn ,,11ii at appropriate Rsist¢,lce i) becoitin, :aco.nitribiutor toit toinlouindpari a prugrain. it' 

arranteilents can lie tittle. AccOtrdittn to its ilsth:iits bs ttr nec, istioo \\idespread.tiue ilditinitertslered 

teil-s mei
tioncd earlier. Oi;ch stipptrt Countr-level Research Support Group 
Itlnrlhiiapprtach ti the relItrillit"stipport , 1 

tletitle itIsoes a reseirc.t 

"
adi-ll.d "d:rw
ritup. can lie .op thuor ,-r 

while cnuii i inLjoint particiiation. 

Formula Funding 
Iinvisitiedhere is ainimoe tilt the part ti' thedonor 

commtuilttsaurd pr.iritItunlditn.InurdLi oiJiduice 

tational direcors toiredirect their entreIreintir-pr.granm 


l tihe experience which hashisapproach is intlelted 


and
 
operate aIctuntRv-leselresearch suppu rt gr tp (Rs() 
willreililire close s,orkinrelations betsween the lost 
cutntry ant ;lidid-ncies. ;tid inprosetd collabtratian 
titiltndonrs., litorder to Functitn niIRs(Initeeds to 

bave Itits dispOsal itrelatis c.vtlitg-tern pro atl Ibr the 

been itaicnmtlated ssitlh e ((hOAR lniel. lo Ibrit 

deseltipinett national ltural 

ic support. aitbiilit iecds t e dties systen.li drallitlkeep this 
ialcllirIs tuiards biitlinn tli+iesic piitic l Mid ecitititt- and operilitin tii'the agric 

eluped sshich research prograin ip it: 

\tiIili tic the si/c oI tlotttr c. titriblitins tithe enmti iE dtte. the nuationa ialesearch reilutire e.xternalsstemnit 

duttiestic prigram suppirt. As domtiestic supporl in- assistaIce. hut ingeneral the priirain shotullietieprtId

creasetd.dtor contributions stiuld alsIo rise. Ilietorntl uit ill itditLnius exprl, in mgric'ilttral science antd 

siull adjuist I' \.ernal todmcstic supporl it) desclipinril. Itlhdp shelter tlmeprogritt rtm shillingthe rtitio 
take into accttitnt dith'erences lirec,nphasis should liein tiscal caapci is. I) iirs Political s.e placcd itit Iong-tern 
itiglt igre'. Iiir exuple. it) puiside as iuch i as 40'ii' a rictiltural research iteetLs itid ItMs. ittd tin the ill

ihlitiaitnal an2ri'tlttiral research litidut iniactutim% ss-it 
liw fiscl c1pacits. exterialv prTvitedslu res1ihile the 
ittightdrop t) It'iin a conniirv high liscal capabilil.witl 
I his ctldi stuch its.sstelt l s,fri tihe iiultipliclil 

il'existinn bilateral and tultilateral assiaice prograns? 
()Ile pttsibiliit svtuild hor the dotr ctio:ttiitv itlie 

cryetinintil steps retuired Itr imp.ilencutatitmn. 
It is elicitld tlhathlt-terin progani d\lipmet and 

tImesellit1g o lpritriies sututkl lie utitdereitkcn lilier ssith 
iteithers )Ithe . (Oite program hasIS(ie in acceptalble 
heen tranied. dinr iteielr,im til the RS(i. itis hped. 
stitld :ilictfivl agree1 IMhelp prvisiul tli hist citIlnir 
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%%ith the Coiponents .sisetilial iothe executionill ftite pro- flundin, ail entett exists. Befbre inipeinetitin g any
 
-ranimIs ai whole. The host coutrtrv, ill stch seei tiat iIeliuhr o'the
turn. would assmtite sstem. Itowever, it wiiutldl 

respotsibilitv for mtoving, its national prormn RSG wotild to reachiatreentent
research incipient have on sirtic
along theaureed-tiimn developtmient pah. tl
ture. uoernane. ilion.ald related matters. 

Initial Commtitmenlts mi.ht Ie hIrthree to tive Nears.
 
subject to anrnal reviek, autd course corrections siwUest.d Membershlp
 
us,anials sisandl.icttick troit experience. Itust pri.o,.l'lv its
actual 	 'h 'ioiltr\. tltrotglh 1t1:j60laA 

I"al;illstilitiOll RS((i or tititis
help a leLeopitllilll, ill , s: nentiher, tIr the exler-

Use " suIh ts I Can iitettial, rese rdh ilnstitutionl iild the appripriate mItitrin, 
COUm I\varimeo s tries. \ould deleCate RSG. lEaclm 

.o asid Ilall\the pitIIIls,'o the'lproject nole. donor. intiltilateral or bilateral, prepared to provI iof" nat 

%lhie retanii, of it, atribue,. I)tonor specili 'd tinil l l I
seve0rad positive Iuta I"uiiiipport \sIimid also desipnlate

idenit\ could l ietained b,,relatin, iranttlconi- itmeiber. .t, I.vitbprot,Ssionals ltiiiliamr \ili
pre tIe. host 
potietts itthe ireed-upon owrall pr ,ir;ti. Ilhese vould 'outr,. 
then even be called prject, it. loradminisui li i pur-
p,,,S.lhi,.'its desirable. Organizationconsiderd I) nor-recipint 

nlgotiations. most oI skIiCh \otuld take place it grotup 'I ieRS( ',dirp6 .,on Shoutld 
Ie nated b\ tite host
 
lev.l, would beconie leallilltul.r RS(G. clllltl\.0ote¢ i rotation otl' exe
tie like It Cutitrie, the utive 
((GAI,. %,ltltbe likel, to insolv bilateral grants devel- position i1o11. uidt le preferred. Jltegrotip mtemIbers 
oped itnthetrammiork provided -v ; tIrunilfmutip le IS(i'secretary\. ould atlso. itt all pribamtiilil., be pr
dottots and tie host coititr\. tie tllTp.ocess \idei. I\the c.itUimr\. initial Stages extermali 1i-n Ot' host hith. 
c'oitributiiig to 'iittmmiin fuic. nsi,,i ;si,itllis ilt e ,ed.Ihis tec.hnic.alc tohe ecie.lriit ini.lm 1w privided 

Iiox\ t thedonotir Inwtbiters ir b\ ilmtiruimm.'tiin suchdoes iot. er. prcclude ittCeliti% Itllldll1i ilr- b\ it' ill' 

multit Ipe. At Ihe,,imic dan.cer \%ill .ie i) is t.eiisdl,hip Ir tlte .'eilet
liie the held a ISN..\. rc,pisliili. man 
ntiillitlllthat alli\nsinledtitor thepriorit\-set- ut' the irotip le thet dolinttc aitdup.rimion \%utld I. %sted ill hust 
lin.,g or program Components Ile countri.process that essenltial 
sli.h mc. 

2. to build a national cinstittiemc' Illconcntraiing Functions 
ri.ht 	 tront the stami tin this essential inigrediCemt hIr\ iabi- I. the I6S(6 \mild participate itt discussions thrutgh 

hbr iie. inrease deeloptimt Ithearictltuirlits'. The donors. exminle, ihl agree to ,,.iichat purgraim uif r 
tl'eir cotitributions 1r sonme t'ractiin ol'the rise that . ,:mrs re earch s,stern is irtmtlitt.. SUChi prognm. perhiaps 
inthe real suppirt priivided h.the nation involked. AlI,:r- eillcomipassin tlte irst ihe ears lit' tie RS(% existence. 
nalivly iither inatchinTg provisions mightl he acrel' s. specils i\\rkloi \%otild i plum. prits acli~itie,. elenents tit 
il privide inicenitives lhr imrtlritig atid cuitivatil Ihe e\palded or reduced. atid a ptll posd btldget. Tie 
national constituencies. prograin btldge.twOild be des eloped i tthinithe Iraine

3. to proside reasi niable cotintuil\ in Slpp ort.(iln-. irtk id' 1he nt-itr\ 's teeds aid ected resource avail
initietis wollld be tliirlylng terin. ibject ti review and aitii\. The RS(I \sotild not develop tlie doctuetit itself' 
exteilsion \ell i saillce o' teritinatioin dite,.This bit piisidc iswell ;Isguideiiithtl ICchnical ;sitailCe 
\\0otlcl dinllish risk o' tre- lines ril" ieai, o r deterntininc timethe proiran I'lragiteniaion interrial review (i.e.. 
Lilll ,associatledwithinarros tdied priect Ilincid.ll', and itmiportaice the tilngllcte 	 Iiai relevaice ill' problems 

4. toreduce andimanaei w\ rk- d iMi the research ushete audiniitistriali, tte en addiresset itl" ieth.loliies bedii .d: 
toadof' the lost c'iinitr. thrugh the plinting aticd review iCr, 'edlires t) establish links with the c'oUntmr', eltetisiltn 
piif'esses \i Ich"I ( i\iouilct thllow. lnd eLhiiilill illtiiilionIl. 
5.Itiplace dotnors ill i posilitI ut' .Cttiii,lv ciiiiple- 2. lhtle ,iould ut. wilhin ¢theR( iork litmits of'avil

tlietitng aid siuppleiettinu onte another aiid Iheiational able resources. how itoprovide the emera l Suliplirt
proiratni inSeatt ' their \isltillv cotipeting, tor "I.god relltliired collectivel\ t) SuitiCincijiudged e1
iiiestli1elrt ipprtunitiics. tial ILlthe proigrai as iile. I1'is tie priceduires evlved 
6.tolig.hn its 0il prihril.setlin.,prt-lrmiance eval- I,\s('( 	 \OttLu tilake, tIAR \yereIiiiweid. inldiViduil Lhir010s 

Utilli. aind prog.ranm nit.lific'tlion roces, h ,_,rnislitinppotl conilneiilstll" files~slt.,inalio ill". ident.'milifel 

all iceling RS( reiitrcntenits. drasiig ishelte\er i .reed-uponprraitis Iinludii c allo'atioinis to lc'.re 
tiecessiar upon th prllcxstonaml expertise it' mmni- ol'h es le.iTliese li hlateral, a\litRS(I itili¢s \l omd lmC!i
lierS.l:lnmdaillenmht', SuCceSs uIN 01' miiiie the mmlitiliieral Imini iill'im the theRS(I iml theRSG(Such criants 
approacli wontI reqluire all parti s involved tIl ipenll \W1iilt. bject tl e btilhbe lie Nu iii rii the-'riiilr Mlid 

Suci mide granitee. int belearniiniv tii ming. a suppo rt is illen dis- Iie Ivers reasoniiable elo wt"uld itiade to 
ussed, bill situplil tile termtsllt'thmegrants. lit¢'.r. welllittle used, a Ih.t \Itich sl.ests perttaps that ers isit 
its ipletentatiitn is liiSituplc matter. h0i -lt.-rnllm trail1e.piroyle relatihel aitt harmomnioiums limle 

tllslaimttardi/e rel, cii .111dC\ealili~m prc'¢dimrc. itldi
Implementation 	 illet r.,uireninl.iilchili 


'Ile preceding issessient ol'alpr itche letiomin The 1,S(I 	 Ii .i r 3. jitlh de\elp pn i i lriilecralil 
SiUpport swremmis lir!iect oleil.inidicates thal theresearch Stippirt grtilpl exsil or primtlm 2rats and liains ilil 
inerints itir reciimtelitt.alitmn It ilitu Ie recimcm iiet hul tikie ,ts.I his lirliess %ctilt ie %irilulls ttititttlic it' tIhe 
theIR(i prucedure ishut ie l111, a allor s11uil . lieimitial tiniir iiembiersl' ittme RS( represenit inltiliti)is 
applied itoall iuntries. Mtnv cotinries have alteriate irmid\ ac'liic ill[lie ctiitr\. 
sxstei s atreact ;it\\irk. IFsewMere. hw ver. it' there is 4. 1lie i niaate cperitin guidelines tiRS( ittll iril 
interest ainld wish it test time imsell iti mi'llt ittlus,iccd.hist ciiltries ma' idiea primcinles help estialisli e t 
imC'operation wilh domnir. Ni precise pattern tiur Such a inl stleof olierationil. Iliese milit inchide: adiiptiui ill' 

16
 

http:Ilincid.ll
http:tec.hnic.al


relatively intbrrial or consensus Imtodes of decision-nak-
ina: builditig in of incentives Ihrdeveloping increased 
support Ir and contntillenlt I agricultural research 
within thecounltry (e.g.. provisions in find niatchin.a 
arrangentents for external assistNwce to riseas real domaeN-
ticsuppon increases): eloouraaeiiietlt of inierdisciplinar 

include the Ibritlation olftestable hp thses atnd 
goals for evaltation purposes. 
5. establish a neans to monitor whatever trial ellrs are 

undertaken. sulbsequentl. analyzini.,perlbrnnatce. and 
reporting the restilts. 

Conclusionsapproaches to prohlein diagnosis and solution: institution 
of'on-lar
iresearch. possibly as ajoint effort \%ith exlen-
sion services: anid sst edbac.k representa-aiea f\e front 
tives of prodotcer grolups in tieevalthitior process. 

5. Tlie RS( would e,ablilh a ietit.a SCliedulC and 
a.aenda. Ini ally it mi.li be desirable fortlhe RS( i to nicet 
twice per .ear.The lirst of tile mo mectingsCould \%ellbe 
devoted ito asessment of the proaram's perlrmance,aa 
res iew of plans, and disetisiontiof needs Ii r the coltinua 
vear. \tiajor policy issues \\ould be addressed inthis 
fnttm. 'te second nieelit would then concern the 
bud el;trprocess itself tihe tiatelhin of progran 
reqt irements w'ilh resources.a'.iilable The protluctivil 
of these ieetings .1ll Inca-lie determined. in no sitall 
sure. by the adequacy aid qtitlil' ol'the materials assent-
bled or prepared inadvai.ce lv the secretariat. 

Budget 

,,oUdunderwrile tite 

costs li the partieipationitof their represenitlttive,. the se.-
retaria . thepro. rani-budget group. aid possibly [he 
ctairperston \%ill require hudgelary sttpport. One of the 
tests til'fte kS( concept nay be the capacity and willing-
tIes.sof the host cotutr tomeet tihe esential running cosl 
olthe new onanlitaliot. As a gesture at the start. doitIrs 
meigt decide to ptovide technical aY istace arid/or liait-
cial help i tihe secretariat Iortile first three to live years, 
Withtout a sulistantial national tinancial input and cotit-
mitttent. hiuever. the tnew RSG ntilt conite to be 
viewed as a Ilreign itplant rather than itnindigenous 
organi/alion created to serme local needs. 

While theitether>, of the RS( ' 

Next Steps 
Before meantimfful discuisioits cincernina tlie estab-

lishment ol'aniRS( can be undertaken bet\ween :apotet-
fitll interested des eloping countr 1t1td do1to0s. sotte in-
dividuual. griup. or irstiittion muist accept risponsibility 
lr elaboratin tie ideas discussed here. ir helping 
desigit and imtplement trials - Walt experimental ellrt is 
tolie imtade. and br retltls. Then nationalitaliing tile 
lAideM Wsill haveC Ito RSC;to decide if they wvishputsue the 
approach farther. Should they w'wishto embark tin a ield-
testing ve tttre. tile.ilist: 
1.identil" countitries anrd donors interested inexploring 

and iipleitenting tite ideas sketched ill this drai 
paper: 

2. seek \v%.ts it) assemble iniiruiation mit and sinttil-

While interest in national auriculttiral research institl
tions i'sincreasing. together with available le\ els of flind
tn,,. seroUS shortconings i tleir S,StenlS ol'sUpport Iave 
b.cotie apparent. These have arisen in parl fromoan over
reliance on the project apepoach and the peMrc Iwist 
whic it gives s areto resea:rch entrpreneurship. ltnceniv 
slacked in favor of' cultivaling external agencies rather 
than building tipnational support. l.eadership is preoccu
pied .\idtcourting fioreign aid. so thait.' eltet.'ie constit
uencv (prodtucer grtntps, exporters. consttner.s, suppliersI 
emerges inside the cotrom. As a resulII. the viability and 
long-tern protluctivily of lthe national research establish
itetit is threatened because it enjoys inadequate political 
ad grassr ls stpport. Olleri then. the ellkctiveness w.ith 
which resources are ued ftlls far short of the expectations 
tif bolh donors aid developin, Countries themselves. 

While the system of support isbit one factor inlhene
iniresearch productivity, its improvement can contribute 
to Ihug.e glains in perlbitiance. All available irilbriation 
idicates reflrt is overdue. Otlhervise. tlt. oftransfer 
resources to national research may even prove counter
productive. 

Id,.ntilicatio. of the shurtcomings tif current research 
systenis of suppurt ficilitates the choice of a preferable 
appruatch. A mode tlhatplaces principal responsibility for 
planning and intpleienlatiun squarely ott the shoulders 
ol'the host country. at tile same tirti providing incentives 
tobuild local ctnstituencies. htlds excitii g promise. "llie 
innovative system of support developed by ('(IAR 

mans' elentents worth trial and adaptation. 
Relorats might proceed along other linesaiswell. In 
cotllllin 


Iteuen
ihwever. evidence encourages the belief that tile 
most promising and coumprehensive approach ittreform 
involves creatiion consultativeof' ciumntr,-level groups 
eommposed of iost countr atnddonor iteimbers. 

This drafl paper calls these prtposed institutions 
research support groups IRS( s).It suigges s that national 
leaders consider establishing RS(is inthose developing 
countries where bith the national leadership and don.us 
are prepared it) 

, 

experitient with the conicept.
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Introduction 
A problem in agricultural developmen, which all de-

veloping nations fitce is how to obtain estimates of the 
flbo-producing potentials of dinlcrent soils under increas-
ingly intensive cultivation.Two things are needed fbr prop-
er evaluatioia of a nation's soil. One is a soil classification 
system that serves as a guide fbr making and interpreting 
a soil inventory: the other isthe soil inventory itself Nlany 
national institutions are developing adequate capabilities 
to identif' and classilysoils. but in most cases they are not 
yet able to translate this information into practical pre-
scriptions for famling s)stems that will increase Iod pro-
duction. For a classilication to be effective it must accom-
modate all soils in the world, since agrotechnology 
transfer requires the use of a comprebensive system that 
can accommodate soils on an intemational scale. The 
ckissification system must also have sufficient depth to 
enable soil responses to management and manipulation 
to be predictable. 

Farming Systems Research and the 
Agricultural Environment 


In fanning systems research, as in other types ofa 
research, the agrotechnology transfer process involves tileTarget and Research Area Selection 
continuun of technology generation, ver;fication, packag-
ing, dissemination and use. This in cfTect means conduct-
ing research in soils on a number of locations, such as 
research centers, verification station sites, and farmers' 
fields. This methodology derives from increasing recogni-
,ion of the fact that most experimental results are 
location-specific, sLason-specilic. genotype-specific, and 
management-specific. Their extrapolation to other sites. 
seasons, cultivars. and management methods requires an 
understanding of the whole complex crop system. Most 
agronomic experiments contribute little to such under-
standing because of the lack of balanced site (soil) crop-
weather-management data. Specifically with soils, it has 
been pointed out that an enomlous number of field 
experiments involving ftilizers have been conducted 
over the years throughout the world. It issad to note that 
Indings have usually exact crop or en-applied only tothe 

vironment in which the experiment vas done, therefore 
providing little guidance about how the crop would re-
spond at another site or in aother season. Results have 
rarely, if ever, been compared with any existing theory 
abouit how the crop in question might have behaved had 
it been exposed to slightly different soil or weather condi-
tions. 

It isordinarily accepted that the production base ofany 
fIaming system is plant growth. which is influenced by en-
vironmcnt and nianagement. Environiental conditions 
are taken as factors that influence plant growth but are 
not subject to modification by management. Zandstra 
(1977) considers plant growth and crop yield (Y)to be the 

result of two multidimensional vectors, the environment 
(E)and managemen. (M).so that Y = QEIM). 
Ileregards the environment to consist of such land

and climate-related variables as available rainflall and irri
gation, textural profile of the soil. phreatic level, soil tox
icities. the topographic positions ot the field. use or non
use of bunding. day length. solar radiation, and tempera

and of the availability of such resources as power. 
labor, and cash. Management includes the types and ar
rangement of crops in time and space (the cropping pat
tern). choice of crop 

ture. 


It covers of variety. and methods 
establishment. rtili/ Ition, pest management (weeds. in
sects, and diseases), and harvest (compo.ent technology) 
forallcrops in the pattern. The economic petlinuance of 
thie system depends on the economic environment: the 
cost of inputs ,nd prkes Ir produce. 

Strictly speaking. farming systems research addresses 
to each of the Iinn's enterprises, and to tie interrela

tionships among them and between the fiimi and its en
vironment. The research uses infirnation about the 
farm's various production and consumption systems to 
identify' ways to increase the efiicienc, with which the 
fainmuses its resources (Zandstra et al.. 1981). 

itself 


Elfiective selection of target and rescarch areas isone of 
tie critical activities in the firming systems research pro
cess. Selection begins with high-level gover.ient 
decision-makers deciding on one or more target '.reas as 
special foci of' attention. The designation ,i specific 
res'.arch areas then begins and continues until improved 
technologies are difijised throughout the target area step 
by step. 

The process of selecting areas proceeds roughly its fbl
lows- (Shaner ctal.. 1982). 
1.the decision-makers select the target area or areas: 
2. the research team divides the target area into sv' reas 

according to characteristics most important It Ie 
farming systems research eflrt: 

3. the team selects the research area within the target 
area: 

and famiers within the research 
area for conducting on-filmi research: 

4. the tear selects flaris 

5. when research results arepromising. the team and the 
extension services select multiple locations within the 
target area for verification of new technologies on a 
broader scale: 

6. if the results of the multi-locational tests are satislIac
tory. the team and govenarnental agencies select areas 
lir pilot production programs to evaluate the new 
technologies on a more intensive scale: 

resolving any problem arising From the pilot pro
duction programs, tile 

7. after 
extension service and other rele

vant agencies implement the new technologies accord
ing to suitable sub-area:s within the itarget area: 
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S. 	linally. these govertnent ac.ices nut\ extrapollate 
relevant technologzies to similar areas outside the tar'et 
area. 
The teamluses it broad ran.ie of data Iir target area and 

sub-area selection %hi'h includes inotrmation on the en-
'irortnntit. In1its work in Soutlheast Asia. IR ll devel Cd 

an approach \shich assilis the pi. sical resotrces of' in 
area accordil. to it' clinte. topo._raphy, and ,oils. On 
Asia ('roppin" 'Sstemls Neiss\ rk Sites. land t.pe, ha\C 
bNI identiied on it L,is of the most im.portant deter-
minants those \\hicth most stron.lh inlluence the per-
lormartee oI" ,roppimi' patterns in an] area. Io date. the 
soil's physical prolile teure. eIt t.lpe, atid hy'drological 
variables seepa.e and pcolation. and tite field \water-
eltvironnent potential) hae been Most usctl in tile idci-
til!ca1iol of' land ulit ill wetlatid productioni compleses 
(Morris ei al.. 1979)). In ti'.land production conpleses. 
slope atid soil chi,:liCil.itthornil. orgatli, nmatter. or 
cropping histor 1P:rtilit, ) have been lI.itind to he more ii-
porlant Mlh.'l ,,It ad Elindi. 1979). 

The ltllowing steps and issues relate to :lassil\ini land 
t\pes lr croppil.g s\ Stemuis *::al.. Io';I.research (Zandsti 

I.First. separate the i,\ .,pe into drslarnd and wet-
land. 

2. lhun dilltrentiate het.etn irri.ated anid raimied 
land. Ratinliill %%ill ornmalls, vot vars sullicientl From 
place to place within a site to necessitate stratil nm,-the 
areas onl the basis of rainlill. IrtriLation. however, can 
grcalls vra. With respect io irri.gation. the source and the 

duration of irrigation can be inporiani. 
3. The nest most important quality hibr identifying 

land t pe is laiIdseale or geoiorphohogy. Although lhis 
does not intririsicalls inliutice ,crop produclion. it is 
associated wvith mans deternlinants, such as soil depth. 
depth to water table. water-enrichment potential. 
slope. soi texture, and fertilit\. 

4. Ir wetlantd areas the lowesl ;ind hieliest position t' 
the wmer table canl have rcal reicvance to the tyipes of 
cropping pattern suited ir that land type. An area svilll a 
shallhw water table (less than I ill) durit lhe drs seiason 
may have , sasll\ dillerent proiductiot poltenltial Iroiti one 
\iti a deeper wa'ter table (greater lhal 2 ill).In areas stlb-

jeel lt flooding the waler table ,sill he ahve ground level 
'Or part ol' the year. and the duriltion oh'flooditi will 

beC:iL an imiptrtant dleterminanl. 
5. Because or its effect oit soil-waler relationships. soil 

texture is the nest m1]ostimporlntll determiiiattt (it' the 
cropping s\stem. Substantial dill'rences in eta clonleilt 
may, justil' the reconitioln ota dillren land ly pe anid 
the developnent ola different tchloy Ii r it. 

6. Soil lt'rtilitv and soil chemical conditions are twio fac-
tor tlhat call ofleri be corrected by llalagemllett. 

7. Niajor soeitiecmn)iic dill'ereices ocurri g within sites 
can influence cropping palterns and need ii be idenlilied. 

Plant-Soil Interpretations 
Plant production depends Oil tie kind (it' soil clirmate. 

\\hat titan does to tlte Soil. and his skill in dOing it. The 
plant relationship is based on those soil properties that 
a lect root ramificalion which. in turn. are dependent 
Uplin tle supply li' soil lttluiiLtre rid plarnt nutrients. 
Manipulation il' these soil properties is a part o' iattage-
irent input (Bartelli. 1978 & 1979). 

A plant produCtion fhtlclio invIles proper crop selec-
tion. proper liming olitat,taeelit inputs. and a clear Lill-

2(0 

derstandin, oetplanl-soil-%%ater relationships. It has been 
established thatt dhe libllowing measurable properties in
iuence plant-soil relations: ellective depth or the root 
ratill.catiott ,,ue. particle si/c ,tsrihution. orga nic mat
ter cointent, salt conilnt. .atil c ehanele ceapacit. base 
satutration. clay nineralou, pcn neabilits . salturated and 
Iuinmtratcd co'duc'i\ s il \\tness. depth to perched 
or apparent \ater tahile. av;.ilable \sater-ilolding capacity. 
and slhal and degree olhl, 

['he land qualiti.es important to crop growth can he 
sunmmiri/,d as ioisture asailabilit, os ici asailabilils 
in the toot /tte. nutrient isailahili'\. and the absence or 
presence hf tosiilis. With respect to lmlanagement, resist
anee to er sion. iraflf'ahilit\. lethlt of dr periods ibr 
land preparation and haseslin. and resistance to m'it
paction are all qualities w\hich pla major roles (FAO. 
1976). 

Rational Land Use and 
Land Classifice*ion 

The lechnique \which makes it possible to determine 
tle Most sutitable use for ins\area is "land classification." 
There are n ,iin s\silms ofclassitication. each ofdill"crent 
Mich ntisists o, catei'ori/in, the l id accordinlg to soic 
spuial property. One Lind o' classification is made 
accordin' to suitahilit\ for a particular crop or cropping 
sitem: ervt sill.a Itirlv suitable, and not suitable. 
'Suitahiliv lot t patitulir tori oh lad use is olen the 

h isis ol't classilicatio sYsteli 1r example. suitability fbr 
a parlic Iarfrmiting s.,eii. 

Like other kinids of' land classilication. the t'rCquetll 
used land capability classilficatiot practiced by the United 
Stalts Department lit' Agriculture has a particular pur
pose. This purpose is to recird all relevant data which 
night atliect a decision about the combination (i" auricul

ittral use atnd consesalior ieasures, \%hich allowilhe most 
iltetsive agriclulttral use ol land %\hilekeep in g down lhe 
risk oI" erosion. All fitclors and characteristics which in
lltence the risk of' erosion must be considered. This is 
donie bv first ollecting all [he relevan lacts in a s,il sur
\e%. and then asselibling themi i a clo enietit order 
known as ;I siandard soil clde. The standard soil code 
consi.ts of' a series oI"letters and figlure-. each of' which 
denoles the value ol' a particular characteristic, A typical 
code used in the P'hilippines looks something like this 
(I tlldsOl. 1971 

III 

a 
and the physical fe attres described are in lhese positions: 

e\tu1cI: 
Slope - Erosion 

I ) lith p - isr ailit\ 

o nlie 	 llat call provideelleclie depth is lie depth ot'soil 
it medium flir root development. retain available water. 
a1Ld supply available n1utrients. 

lexture relets to the mecmanical compoi lion o the top 
la\er o' soil. 1inundislurbed soils this is the lopsoil. or ie 
A hori/in. and in arable land it is the soil in tlie plow 
/one. This wvillhat ea depth (itl'lrom 150 Io 250 nrn. lhe 
liser limit ollen retognii/m bh.by a 'han.e in color. 

Soil pertttealilil is delitcd as tie abilil\ ut lhe soil to 
trainslit air aid water. Qu1inilalivelv, penricabilitv is the 
rate ol flow throtih i t-ross-seclin oI"Stttlratild soil per 
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unit fine under atsrecilied hydraulic gradient. 
('onsidertble viariatiins aire fliund in slope. In the Phil-

ippines the ieeptest slope which isclassilied as arable is 
25'i. 

All soil ur.,:. 	 assessmentcoding s.stens include some 
of'ho lultch OC.trre i in tile pasz.erosioin daimage lIas 

Appendix I provides the description and ralge of 
\,lnes Used in this C'asili .ion. 

The attribttion of a piece of land iti
one oIeight capa-

bilit\ classes isdetermined b\ considerine several Ifthe 
soil 'claracteristic.s s\hich hase been assexscd in the sumle\ 
and recordid in the standard soil code. lach capahilit. 
class has specified lintiLs Ir eachlItlor. For a,soil to be 
S.;led as belonging to itparticularcapabilits class. the spec-
ificatiolm foreve\ afctor lmust I lie first thurb.tile. 
classes are siltable fbr CtAlti'lion, are uin-the teniainin 
suitable (Appendix 2). 

One quanitatlse s.siem oflland capability classifica-
tion in sside use is tile I Re.lamation Irriga-U.S.IBurean 

tion Suitabilit\ (Maletie and Ilutchines.(lassilication
1967). This s\stl is used fbr the specific pnrlpise of 
determinina tieextent Ito land issuitable thr irriua-sshich 
tion. The definition mitsuitabilitvincludes the expectation 
[:ilt theressill h, proliable prodiUction on a permantent 
basis under irri.ation.its theland iltIst hase i ltior-
able "ptxmiient \ hich isdefined as the residualapaitt.
tfundsa\;tilable to pa. thecost of irrigafion\\ater afler all 

other costs huke been net b'tlie Iarmer. This isexpressed 
asan equation \%here Y pitlnent capacily: XI = pro-
duclivitvrattin' (" ): X, land developnlent cost ,S)and 
X, = drainae colst (S).trn IBudget analyses are ttsedi to 
deri e t ionstants i.b. .aii d in tie equ:tion, 
Y = -t+ bX, -cX.,-d, 

Land classes are developed represent specifiedwvhich 
ranges in the eLonomic evalation. Six classes of land dis-
cussed in Apmmdix 3are used: ftilr are arable lands. tsso 
ntn-at able. i iiearable land is land sshich. in adequate 
sie units, properly provided with essential improve-and il 
Inents such as le\eling, drainage. and irrigation. would 
have eno h of' it sustained prodtuclion capacity tomeet 
all procluchiun expensesoand pay tie costs ofirri.gation. 

The Benchmark Soil Concept and
Agrotechnology Transfer 

The benchtiark soil I tile concept is related idea of 
tranisferring technology by analogy. A benchmark soil is 
one iOciupving a key interpretation positioin in tile soil 
classification trannessork and/or covering alarge area. It is 

these objecti 'estransfer (soil fertilit.\), variel.. and soil 
manaement experiments are being carried onton care
fitllh selected benchmark soils in the smne soil families in 
inlmber of tropical cioultries. antlng, tllelIndlnesia 
and the Philippines in the ASILAN regio n. The implied 
assumlllptioin is thlt sils which beloni t,tiesiaIephase of 
a soil litmily are considered suijicienl, similar to stslain 
the transi.e. ut l.'roh clino l'fr lionone regioln to 
another. To account lIr the elcl ol'eather. such climat
ic ariables are tlonitored as tellerattlre. rainfall. rela
like direction.humidity. solat radiation. \ind speed. s\ind 
and ,oil itlpertltire. Pnoccdures includ' the tse ol'irriga
lionto supply the desired isi toaniunl il111 oiluire 
inake this i controlled variable. 

The IS), (1975) soil classitication s\stem entitled 
-SoilIlxononlt" is a n1llicateioie colipreliensise sss
tin that roups soils vith similar pIsical and chemical 
properties sshi.h alt their behavior and ,ise (Appen
dices 4 anid S pro\ide brier descriptits of the ttlticale
gor. s.stel). In the I SI)A ClassifltiCili system, proper
ties useful agricullural andininlterpreting soil surves for 
non-arictltUral use ire provided ii the soil hinilh cate-

To Meet most o t11neieds for practical itiplelietlta
lions.soils are grotped sO thatl timeresponse: o1" 
gor.. 


conmpar
able phases of"all soils inoue fih'liare nearly alike. Thus 
the Cinilk oiccupies the critical position in StiI axonolltnybetween the terogeneitvoftie subgroup aind timeholio

gencitlv ofthe series (.tihnson. 197X). 
Families are defined by a itlliberofproperties:
 

I. 	particle siue distribution in tie hori/ons of major bio
logic activity below pll\s depth (ithe 'lhTltih control 
section-):
 

2. ntineralogv of the sane horions thit are consilered in 
natuin particle-si/e classes: 

3. soil teriperatre reime. 
Otlhr characteristics, sich its soil depth penetrable by 

roots. soil slope classes. classes, classes of,%oil consistent:\ 
co'lings otnsand, clas is t"crackin,.Colitelt of polysnl
fide. etc.. atc applied if theilIre important ina particular 
subgroup. Soil atnily rties particularly signiliprop are 
catlt to tilellovetlklt i of waier and toand retention 
aeration. and somafect tileilse o1soils thr growing plats. 
lihussoils that .ivtlrinwidely separated parts mftire 

world and are clas.silied into fitntilies shouldilthe sae soil 
hTrseien rh' [liesitlli tttiagetttel reqUiretenlts and 
similar potentials fhr criop production. 
A,1excellent exatmple to illustrate point is prethis 

sented by I ehara i 1978) tin1tieBlack soils iiftile Red
and-Ilack complex hiued in ('RISAT's experiuiental 

considered to be a represenlatie relerence site firol slationi area. Ill terms of inanageunent. these Illack soils 
which research restilts. or best itrner pratices. can he 
translrred or extrapolated itootlher soils switli similar prop-
ertlies. 

On the basis iif the benctmark soil concept a project 
has been set tip which has as itsstated purpose tihe testing 
ol'an innovative niethtdolog lbruse indevelopit g coin-
tries t) help tlern fr in-oblain adequate agrroteclnology I 
creased filod production and better nutrition (Ssindle. 
19771. The concept being tested poses a fundanental 
question: ainagrotechnilo., be transferred froh one 
region tIo Taxononyi atanother oi the basis of Soil the 
tilnily level? The project aitis itcorrelale Ijiol crop 
\ieli, a tnetsork of bemchniark and toon fropical soils 
determine scientililcally agroproductivesllelher tech-
nology is -;mnsferabe ationg tropical contritres.o attain 

are more clearly relatLd to. the Illack soils o the saie 
tftiily Ihat o.cur inother regils ol'thesorld tltain to tile 
Red soils that iiccttr Idjaceinl toihetn. t.ellara comments: 

The deep Black sotl IVertisol)tIl(RISAT has ihe 
ttnilv naie . timotiorillonitic isohlfine. cl;,>cy 
perlhermic. IpicIlellustert." ItsRed coulterpart 
(Alfi'mol has been classilieds iemibert o, fle 
"clia\ev- skeletal. mixed. isoh.,pertlherntie Idic 
RhOdUstlfs.- lsvo imuportatt fealures indicated in 
the natmes ol'these soils are tfilesiil mottisture regitre 
designaled by the letters " st'" itt Uslin. Ustert. attd 
LIstall. atid tile temperature marked b\ tlie ern iso
hypertherinic. It is lilaccidenlt that title o I('RI-
SA s maitin research ti.i is directed towards opli
nnizingwvater managenment incrop producidtti. The 
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pronounced d's' spell. sshich stands as a major 
ibd-production constraint, is indicated at : very 

high Suborder category in the classilication schenti 
hv die prefix Ust which is laken front the latin 
word comlbust (to hum.T 
There are son!s at ('RISAT. howecr, that remain 
wet (hr longuperiods during ihc year. These are soils 
Ihund in the low areas. They are members of' tile 
-lineloaniV. mixed, isol\perthernic fIuil\0f Ilu-is indic:ated b\sventic Ihlaplaquepts.'" Their \\etriess 

the letters Aqu in Aquepis. 

The results of' I('RISAT land and \waler
inanage-
ment \work. ihcrcfore. ha\e wide application not 
only in tileIndian Subcollinent btl also in the 
semi-arid rcgions of'the tropics that hav oi mpar-
ahle Soils. I('RISA'I's ecological niche is clearly 
delhled in ileSoil Taxonolmvbl tile L.stic nmois-
tur reie. F.mtlensiy¢ lalearcas ia the tropics do 
Ustic nmoisture reuiics and thercfre canlbenelit 
Frontthepracical nialiagcnlent ueniss developed 
at l(RISAT. 
"'!ie Ustic ecological nihe how\cvr is still too 

bro. 'I to permit practical transfer of Iechnology. 
There ,;re.fr exantplL. soils in Blra/il that are 
classified as Acrusto. Ltnlike the high base soils it 
l('RISAT. the Acrusto are wealhered ti the 
cxtreme (Acr neans extrille).Ii Acrusto fertilily 
problems arc itslimiting as tile \\atcr constraints. 
hEln the s-oil \\aternaiiagenment syslenw\oild 
need tibe modified Iosuit Iheconditions of' Acrts-
lox. A high cla\ Acrustlo and ihigh clay Pelluslen 
would have er' dilTkrent \sler holding and water 
tratsnilting properties. these differenccs aniong 
soils beconle increasinglv clear as ole imtives down i 
the taxononic ladder. " 

The soil water relations, or ir that itatter manii 
fgronoinially iniportant Soilproperties of Acrus-
Ioxand Pellusterts are implicitly specified itt the 
fiamily cate or' h' texture and iineralogy. Ili 

general. water fraisnitting capacity decreases as 
cla\ content increases. hiul fr equal clay contents, 
the water permeability ol'Acrustox is' inarkedl\ 
Iieher than that ol'ellisters. 
As it is (brmost important Soil paranietes, soil per-
meabilit intst be interpreted frnut (ure. iminer-
alogy and other diagniiostic criteria used to classil' a 
soil al the higher categories. Particle siue di .ifiu-

tion are the principal causes ti' theand nilmralo 
phsical and chemical characteristic, o'a s oil. The 
effects such ;issoif erosion. holding capacit'.skiller 


plosphoruis fixation, soil conpactability. ntrient 
retentioun capacity. phosphorus anid a host (if' olher 

accessory ciharactelilics must b iiftrred Froni Ifte 

causative and diagnostic fealures. The abilii tio 

extralas inam uselfll accessory characteristics as 
possible fron a.classilication systei grows with Cx-
perienCe. 
If'a S, il classification svsteli is itoserve as a basis fbr 
agrolecihniolog Iraisler t lie ssstelm imust strali' lli-
mate, as sellas olher crop Iriltcihul paralelcers. 
In Soil Taxouins\, Oltid cover and rainflil are 
related ti the soil moisture regine that appears in 
the Suborder c.megorv: soil felperature. which is 
related tiair tenperature. appears in fhe :anuly, 

cialeoir-The soil lemperatures are stratilied into... 


warn (hyperthermic). moderateh warne (thennic). 
Looll(llesic) and cold (frigid) foreni.perate dimailes 
and isohyperthermic. isothennic. isomesic and iso
frigrid lbrthe tropics... 

The Need for a Soil Inventory 
Soil inventories of various intensities in different scales 

are obviously needed ibruse at illlevels of planning. 
de\elopnent. and utili/aitio. S%%indale (1977) severallists
natlionalm,;lesfor Soil Inlaps: I million and 1:250,[X) Ibor 

w\ith phases of' soil series 
fbrrainfed lirmiing: and I:5MXX) with phases ol'soil 
and regional planning. 1:200(XX 

series 
(br irrigated fimning. Murthy etal. (1977) recommends a 
miininial stiale of' 1:15.X() f(rdetailed soil mapping. with 
phases ol'serie,mapping units, and 1:50.(D for reconas 
naissan'e napping with asmciation if'series which helps 
in correlation and interpretation Ihr planning and des'e
lopillcnt lltile licro and nacro levels. respecti'ely. 

For an appraisal oft'tile proluctiiiy of an area. it is 
necessar, ito :i tile kinds and distrih; fair knoledge ol' 
billionof' its soils along with their ph.\sical and chemical 
properties. I]nifhinits ins.ales,mapping units. coinposi
lion. and inlensit\ of obsycraions has itobe strictly main

lained since it is necesary for soil correlation. Fron such 
dala, soil classification interpretation cai he 

de\.loped tosuil requiremLenits ((AR. 1992). 
Material inia soil inventor\ is usually supporcd by 

clapters oin plhysiography, liiate. v'egetation and land 
use, soils in relation to I ietors of soil himnnation, micro
nlorpholog .se ofl' nlfonmation. and soil maps (orsurvey 
land-usc planning. Such mtreport is i whole supplies 
necessary background (or understanding the soils o1"i 
given area. 
m 
Implications of aComprehensive Soil 
Inventory System to Farming Systems 
Research and Planning 

Shoulu tihe enouranmg resnlts now being obtained in 

the Iencntark Soils Project beLone imore definite in sup
port (if' tileproject's basic hypotheses Countries will need 
to reasses.s fieldresearch in a:iivities such as in finning 
ssstens, which is noted forits high sile-specificily. Con
tininng fivorable results would have the Ihllowing impli
cations: 
I i oitof research inirnation swill suddenly beLome 

for inmediate use or adoption;available 

2.cost of site-specific trials will be greatly reduced: 
3. thetransfer of' infirnialion on ,oil management prac

tices,rlopsanid croppi g systeis. 'ater nmianageiment
 
practices. erosion control measures, snuilabililv
itonew 

tmrops. ecoiioiilis of' crop prodnctin. nseaind prob
lens (l irrigation. and otlher components il'*Canniing 

s\siemis will be enhanced. 
It' will also be possible to onhclude that because oiltlhe 

built-in sstem introduced inselecting research sites and 

staions based on the soil fIhnillevel, a network ol'bench
mark soiils i r various imiportant soil fiinilies woulld help 

instreallining research ii agriculture, particularly fiarn
ingsystem research. 

Tile basic structure hir achiesing desired research elli

ciencv already exists. according to IBeinroth et al.(1910): 

lrinof of' naiional anid iiienia
liuital Agricultural Research (enters (NAR(s and 

in the eiinets'ork 
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IARCs). These two types of centers play sonewhat 
diflerent roles. The IARCs Lxonduct research that is 
more amenable to horizotal tchnology transler, 
For sone %cars now, the IARCs have been deve-
loping transfierable gemiplasn iind flIm' sys-
tenmsfor the major agro-ecological /on. .t is 
almost certain that their ellbrs have lessened the 
severitvof food shortages in the resource poor 
regions of the world, 
Re.arch by the NARCs has a n.,rrsver horizontal 
scope and isheavily oriented towards vertical tech-

nolo.y transfler that is rendering scientifically ound 
technolog appropriate fuor sinilalion in local 
1.niing svstems. 
Greater research efliciencv in the research centers 
can be achieved by relining procedures t)match 
and tailor agrotechnologv fbrspecific agro-environ
ments and soio-econoniic situations. 
These procedures. based sound taxonomicit' on 
principles are the means itorganize knowledge so 
that the behaviour and perfirmance of the object 
being classified and studied may be transfierred to 
other localions where similar conditions exist, 

International coordination isneeded to ensure that: 
1.a common soil classilication systeni is tLsed by all parti- 

cipating countries: 
2. a uniform proccdure fbr making and interpreting soil 

surveys, based on a common soil clas.,fication system. 
isemployed: 

3. standard procedures flr matching citLp requirements 
to land characteristics are developed and used: 

4. internationalsoil correlation and qualitN control 
sta:id:-rds are maintained in soil surveys ard land 
evalir..tions. 

As a general strategy intesting thetransfierabilitv of 
new irmrin, systems technology. soils in the same fiiniilv 
can be identified on a irrers fields and used firtesting 
and flurther refinement of technology. Other closely 
related soils can then be chosen to form a network 
throughout the country and other tegions. so that the 
translc'r methodology can be applied to accelerate tie dif-
fusion of new technology to farners (Swindale & Nlir-
anda. 1981). 

ro take advantage ofIthese promising implications. 
Asian countries will have to accelerate their land inven
tories with the goal in mind of1draling maps using the s(il 
fInilv level in the Soil Taxononmy as the basic mapping 
unit. With tht- increasing availability of high-speed coni
puters. data hanks that store soil infomation delining soil 
fInilies would represent a big step towards a better un
derstanding of the agricultural environment. Such data 
banks could also provide incentives for the more purpos
ivecollection of comnion sets of' mininun data on soil,
weather, crops. and b'inning systems so thatexperimental
 

results obtained cither on-station or on-fann can be useful 
not only localy but also in explaining results from other 
locations. 

Key Issues for Conference 
Discussion 

I. Is the USI)A Soil Taxonom%. which is only one of 
iimiy soil inventor sstems in the sorld. conprehensive 
and ell'ective enough to accomnodate soils (in an intema
tional sLale and to enable soil responses to management 
and manipulation to be predicted? 

2. Is the target and research area selection method fbr 
fIaming system research described in this paper accept
able? Is there scope for land inventories to be used in facil
itating. and possibly even improving. the process of 
rescarch area selection? 

3. Based on theexperience of participants in theAsian 
Cropping Systems Network. how helpflul has cla.insifying 
land types been fbrcropping systems research? 

4. Issome Ibmi of land capability classification being 
used in rationalizing land use in connection with the con
duct offarning systems research? 
5.Ilow sound is the "benchnmrk soils" concept in 

translIerring
technology in flirming systenis? Does the Soil 
family in the Soil Taxonomn incorporate the land quali
ties considered important in issues I,2. 3, and 4 abose, in 
assessing the fiod pridL..ing potentials of dillerent soils 
tLnder increasingly intensive cultivation? 
6. How validis the basic stncture for achieving 

research cllrcienc, described by Beinrothi et al. (1980) in 
temis of NARS and IARCs? 
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Code symbols in the Philippines Inland capa !:'Zjclassification 

S)rbo 

I 
2 
3 
4 
5 

Symbol 
L 

M 

II 
V 

Symbol
I 

2 
3 
4 

Sjmho_ 
ia 
b 
c 
d 
e 
1' 
g 

SyImol 

0 

I 

2 

3 

4 

5 

6 
7 
8 

For Effective Soil Depth 
escription ]a= 

Ver deep Mure than 1501cm 
IDeep ) ito150 c1m 
ModerateIy deep 50 to 90 cm 
Shallow 25 to 50 cm 
Very shallow I.ess thatn 25 cmt 

For Texture of Top Layer of Soil 
Textr Descroiton 
Loarn1 line sand. loamn. sand. coat' eCoarse 
sand. line sand% loani. sandy loam 
Silt lom. loam. very line sandy Medium 
loam. silty clayloam. clay loam. 
sandy clay loam 
C(lav. silt.' clay. sandy clay Fine 
Fine clay Very line 

For Soil Permeability 
Rate of flos 
(inch/hr at 1/2 inch head) 
Less than 0.5 to 0.2 
0.20 to 2.50 
2.50 to 10(X) 
Over 10.(X) 

Slope % 
I to3 
3 to 8r
 
8 to 15,
 

15 to 25g:
 
25 to 40ri
 
40 to6W
 
Over60 ri
 

lescripion 

Very slow to slow 
Mxlerately slow to nolerate 
Moderately rapid to rapid 
Very rapid 

Extent of Erosion Damage 
Deseription 
No apparent erosion
 
Less than 25rt topsoil lost. Some rills may' he present.
 
25 i to 75"r to soil lost. Small gullies may be present.
 
More than 75T,:topsoil lost. Shallow gullies or a fiew big ones may be pre..nt.
 
All topsoil lost. Land trunatted by gullies.
 
Soil profile destroyed. 
Catstep - snall terraces like steps on slopes of'overgrazed hills. 
Gullies mure than 30 meters apart. 
(ullies le:s than 30 meters apart. 
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Anpe.ndix 2 

Land Classes Inthe USDA Land Capability 
Classification (Stallings, 1957) 

('lasis I soils have it). or only slight. perniartent limi-
tirtiins or risks of dan e.The are %er%good. 'Ihe con 
be cultisated &1atwith ordinar.' good methods.l'trtnin. 

[he soils are deep. productise. easil% ssorked. and nearl 

level. They are iot sbiet to in erflliw danage. Ills\ever. 
tihev and puddle erosion.are subiect to li:rtilit. 

('lass IIcortsists tl'soils subject to mroderate lirtitations 
itluse. FIes are sutbject to itoderate isks ll'damnage. 
"lires are g'tsl soils. [h\e cart be cultivtied wilh easils 
applied prat:iccs, 

highly suitable fbrirrigation lhrtinif while C'lass lar' 

arf oitahle
lbrirrigation Ilnning. hit are approachling 
inminali\ 'becatuseoldeficiencies insoil. lopographic.
and drainage rlaracteristes. 

('lass 4 isa limited iraIhle class,.or special lose Lands 
are included in this onl1 after special ecortomic anddi.las 


studies lItie shown then itobe arable. "lhe 
nimairiclide lands suitable sahli. as 
en sineering 

iir hiigh rops such 
ftui'ts atnd truck crop,. slhere high priductim costs can he 
justified on the basis ol'hipl returns. 

('lass 5 is a spcil std class.l.atds it it are tor
amble tinder eiisrin cmditions billhaw srthlicielt lotelt
lial thattIhes luds Iltiheare segregated tlr special prior 
comrpletion l'clasification o ta proleci. I lie desigination 
of lands as (Class 5 is tlrlaliseard rrrrst iechanged Ili 

(lass Ill soil, are subject tliseerc lititations it,use Ihr arable or (lass 6 b%tire end of it project. lhexInt be 
cropland. The are subject to sesere risks or Ja.mlage. 
Thes are nioderatels gld soils. Thes,can be iused regit-
lark" lr crops. pros ided are to good ro a-thi.\ plarted 
tiorts an gisien theproper treatment. Soils ill this class 
rave nioderatlel\ steep slopes. are subject it, more se\ere 

eriosior and itre Ili\inherenttl\ intertilit\. 
Class IVisctomptsed ol'soils irat Iase ser, s\ere per-

ntnent litrtations tr lairds ifused lir croplind. The 
silsare Iitrls "ood.. The\ tna\be cultisallCtd tx.adsiiidl.s 
iftiandled\ithLreal care. lor themttst part. ie\ sltould 
he kept tit p.rttniinet it tr sod. 
('lass
V sil, should be kept in pertanent segelation. 

ITie\ Iir pastire oir lorcstr. lhmeslold be Used .Thes 
1I\s linlitliatiattd ttnimore Itan slighltor tit) pernitient 11ts 
halards. (ullislion is not leasible, los,. er,becaurseot 
ttess sl ier li lire land is trearlstiiness. or oil . itations. 

placed itt (lass 5 bicau of specific igrotiuimtic delic'iert
is sshich caisereqitire additioral obsersatiot. A sectn'rid 
lorplairt laind in( 'ltss 5 is ss lr the deticien\ iskttowt 
and undt osd. thelands all intobitll are rot s e'd an 
arable class isiorrecied.until tie deticiern' 

('lass 6 lands are rrott-airable and tn-irrilable. [lies 
iregenerall% steep. rotch. broken. or badlh cried lands. 
tr lands \ilh speLcial suhsi dl p oblems stc tsslalloasess 
1t0bedrtck or pan,, or e\ceis elslcoarse- or finre-teUtired 
soils. 

Apendi\ 4 

Soil Taxonomy (USDA, 1975),
A Multicategory System 

Its t. ItIs sill t t 'tlv sliht e.'ion by ssind tr \ater if' lie deliitoi of tre iiger eategi tries are inr 
properlh iirairigued. Ciirani+ 10111d1lie regutlated Itkeep it abstract thian itose Ire ltwer categories aidill' Ihniils 
f'rott destroying tire plant cover. seriesi. \ettie i.atures used to satlisls tire deliitiis itl'all 

('lass VI stils should be used Ioruri/i-and tiresirr,t.ategories are Soil properties. 
Itase hraards uMien 

are subject itnioderate penrnitnent limiations. id are 
tnsuiited I r cuiltiitutitn. ihesare steep. i'rshalli. Oraz-
ingshould hit be perniited to desiros the platnt.c er. 

('lass VII soils are stibect ti scsere preritaient ltinia-
liiots tor ha.rds ssien tused horgri/iig ir lr. stfl Ihe\ 
are steep. eniled. ri igh. shallo. drtullitlt. tr ssvaaip\. 

lies are fliir Itoptir Iir gra/ing or Itrestr. and iist be 
handlled silh.'are. 

('lass VIII soils are rilhit es n hbr dland or ira/-

attd ina\ nodierate inthis tse. ilt\ 

\tos 

ig'. fles sllutrild be tised lit\\rildlile. recrealit ti i ir 
satliled use. 

Appertli 

Land Classes Inthe U.S. Bureau of Recla-
matlon - Irrigation Suitability Classification 
(Bureau of Reclamation, 1953). 

(lasses I to 3 represent lands with proguressively less 
Capac'ity Ilrepay' priject costs. lus. C'lass I lands are 

lie irrder caie Or consists ill' classes irf sils w se 
It:altnres dillier acirding ti the degree and kind if 
dtiritant sets tif' soil-li ring processes tlal lite existed. 
Within the otrder classes. sutiorder are disiigalinihed b\ 
soil properties that rellet' theniajor cntnrtrl ii'.'urrent 
prioesses. citate. parent nraterial. aind bitlotgical atisit\ 
aid exvittples t l. Within ich siborder.ill"suc trri 
.realgroips are delirred h\ sotil properties thi provide 
addititliltl ilhienice it'trretl priv.e, senotidentilied in 
tie hitghercategoriies. 

Cireal grtoutps are di\ided intlstbrloi ps \,itose prip
erlies represenl departrres lirnt a centraltcept if tie 
great griups. lhese are ustttl.departure, it restllf tle 
inlergradllitn itl' prikeses biltstirelire estragrades. ssili 
properties nt reliated it otlher geneic pedi r. \Within 
each stbgriutp. r oLtaiti sils i gi tlhe frtiil dasses 
similar phsic'al and clelrical pr perties thal theiratliect 
resportises, It rriinirigeriert aid irtatniipl ationtIr ttse. The 
soil inIiitrilies irt be Iiriher classed into series shlosw i.
stricted raiges ill' elltenil;properties pro\ ide Iirlher htltn 
ol'iiorphlllg anid comripositin. 
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Appendix 5 

Examples of Relatfiships among Category Subdivisions in Soil Taxonomy 
Category 	 Rusk for 
name 	 differentiation 

Order 	 I)ominhant miil prtx.,, 
Ihat d¢ciehpd -Ail 

Suborder 	 Maljor c ntroill 
current prmv-cws 

(reat A.\dditional control 1i' 
grup current prie'ls 

Subgroup 	 IIending of prlc. es-, 
linter~rades or 

rau~rades) 

Intenlal Ilealtres that 
inlhue.v -iil-',uter-air 
relations 

Series 	 Nature il mlaterials 
that all ct hoa noeneil 
oicuwnuipu r,itim and 
noirphology 

Examples or 
class name 

Lltial 

U"rdull 

I rnuedull 

Aquic 
tnipuidull 

Iine loam 
niked iso-
themnlic 
aquic tripu-
dull 

(errada 

ulaineature 
of ihe ciass 

(11% .I mllnflhlatioI n: 
dflelioi ofiba,,eN. 

Soil inikt 1 iht lit' 
the imle: hlln1lid 
(udic) climalte. 

Flairl\ coinsta.nt mil 
lempera.lir all 
sear: Itrpihal 
e ironllent. 

lemnl(r;Ur \etneLI 
in rootine /ome. 

eliture and li.ner
aloe} a cmntrol 
,'ctiuf. ;11d sAil 
tenpera tre. 

Si Ibrmin in 
ueathering diahase 

26 



References 
BIrelli. I.J.1978. Technical ('lasilk atioi S stem lI)r Soil 

Sun e Inlerpretatiomi. in ,.\eironlt . Vil.In Advanilces 
30).pp. 247-2.W. Academi Press. New York. LS.. 

Iartelli. Li.J.1979. Inmerpretinm -oil data. InlPlainin the 
IU'se, Md NMIag .Iell d I.Anld. mAgrotni No*.21. 
pp. 91-114. .. merica Six.iet\ i rimoim. C'rop 
Scienice Sticiet\ it' Amnerica. SuuilScienice St'wel% ull 
.\tnericas. NM iiui. Wiscmsin. .S.A. 

Ieliroth. I.. I'e.harai. (i.. SilIa. I... Arnold. R.V.. amd 
'id\.F.B. 1980. .rold'u h I,s iratsler ilIhe Iro-
pi-,"based ti oill laiuutiuil. In ..\da ce in 
.\.riuimL. \'l. 3..pp 313-339. 'AdiC 'Press.Ness 
Y-ork.
I.SA. 


Ilurea ol"Recam~tiiin. 19.1. Iureau 'i'Reclanmation 
Manumal. Irriated IIIndIUse. Pir 2. Iald I laSsilica-
lion. U.S. I)eparnentnill the Inieriiir. I )cn, er. Colou-
rado. U SN.. I ipp, 

I"Xl id t ilture ()i.aliiliin (FA). 1976. : 
traniewurk tijr land e l.,iiilitn. SoilsIilletin32.IA(O). 

Rome. Ilal.72 pp. 

Ildstun. N, 1979. Soil ( isere.nli .I.1Ilaltird. Lim-
din. ....
315 pp. 

Indian (Iiincil hIrAgrculluril earch (IW'AR). 1982. 

appli.ation ti"cr.'p'ill, stems research tlon el
rimnernt;ild comple. P aper present ed at the Ameri

can Sx'it\ i1'A..r ,iun.,M.ciit Au u 5-9. 1979. 
I"rt (I lii,. o. I A.( 'itrI ..

Sha.er. WV.W.. I'hilipp. P.I..ad S.iIme'l. W.R. 1992. 
Farmin.g S.,tes lIt.',rc.h & l)elopment: (;tilde
lines ItIr lDe clopiin' ('tlitrics. Wet es Press. 
houlder. C"Iirash. ..A. 

Stallings. .1.11.1097. Soil ( ,mnssrsiiati. I'reticl Ilall. 
IUn,les'\s ( et'ss I..r I.S.A. 

Sssiildole. I.). 1977.I ie title "(i'ill science ilpllninig 
aric.ullural ds.lipment. .1. Indiall Si.. S.i.25:20)1
211,.
 

S\,,indalh.I..I). 197 . 'till iuls'l.rresearch Inugh ilri
pical mid Iliilies. In Soil Resiource I)ai lfir ALrictul
tural I)eclopim'it. pp. 210218.2I,Ilissaji A,\ricillrl 
I-Aperimen Slallin. I linoluli. I '.S.:i.I laii. 

Sssildale'. I..I). SM. lie disributiilnaid ,liralndLI. ]')81 
id llilanaeieCn. Neriils inin dn land agricuilture o'\ 

the Semi-Arid Iriupics. edIP'aper proe at the S\ Iln
pOSiu llll I lie IripMCILand I ltill/ililn O'C(rlcing 
Still.I er,il NO\ 1gin ild, Nnlid ik. NSW.Cls (I' 

Australia. 

Nationial oftSil Soirne, I'l lan- UL hera. Irinsltr .uil
Iur.i aid I..Lnd (G. 978. ArolclInlL. and (lie 
ning. Ihucahn.rk Stillilt' lidia.Pacprinm Pri l.'e Ciil Resource a)la Ir ANriCulitiral. hiSoill IDoce-
IhinilCd. Iall.uullre. India. p.374. upineut. Ilassaii ,.\.riculuralpp. 2 1il-2l19. Iypenerient 

Joluikin. 1978., Sil and desi2n l s lil Slatioln. I lillni. I las.aii. I .,.WM. illiSililalill 
sins,. hiSoilResourcei )ala kr Agric.ulluri I)eecl- UllCd SIlIs I)eparlmen ill Aricultui. 1175. Soil lii'-
Opilenl. Iliasaii A.rictltiral [-perime l Station. olilim: A Ilasi: S\stl ( ssilicalbou iorMiak(it*Soil l 
Ihllulill.I lassaii. pp.3-IIL. iluLind Ilerr etiL. SoilStir.\. \.ori.Ilindholk 

Mlalctic. J.A. and I:uichlims. 1.11.1967.Siclion aid clas- Nit.436. U.. iueriment Printing ()l1ice. Washing
siticalii l'irrigable laild. in I).(.. U..A.In Irrigation u'.,\NricuIturail 
linds. Aroi m, No. II. pp 135-173. ,,niericall I1.(6. 1977. ('ruippin.ss lr tieiandlstra. .eli research 

MIadisoln. I!.S. 
Mcilnlth..I..Illd Flldi. S. 1979. Net rk inethi.d-

oliL and croppil s sems research inlSo uh South-

Su,.ictis il',A,0rnillns. Wicollnsil. 

. ll 

east Asia. In ('roppin s e\ ss\orkin
tels (iroup 
Repwrt. (ciral hIstitile lor I: Crops.Research ('sI 
geriuclli Research and I)ieselitll.Ir Arictultural 


Iioutir.
Inidiesia. 

Mlorris.R.A.. il1.dstrir.IIG.. and (hiles. 1979.
I1.C. ril 


Asian ice fCirner. In Si~lolu in o n rpping S\s
lems Research iad I)e elipmnen Riceiir AiiNIn 

IFarntingr.pp. 11-3. Internilional Rice Research Inuli
tille. MNIiila.illhilippilles. 

/aiadstra.I1.(i..Price. I.iiiger. J.A..indI:.('.. loirris. 
R,\. 1981.A NI :arnlethhl il r(O)-il I'roppiig
 
Ssleii Research. Ih rirnalininil Iu
Rice Research s i

1
4 7 

lute. I.osIlailo. I.auiia. Ihilippines.pp. 

27 

http:Ihucahn.rk
http:210218.2I


OVERCOMING TECHNOLOGY GAPS 
Sa(dlikin S.W. 

Dircuior(Cmmnl 

IldmiKc.ittan AgeKj' for Ak.cultundl Itei.-arri i I nmqopni.it 

Introduction 
Drring the past ihree decades there have been mnytllV cIltre. MaiV Anedcain uni.erilies have shtlown in

dranii develontrenls in alurictiltural teciiolo.,. When 
referring to tie chiallene ol rier, min.r tehiorrlo.,, gaps, 
I Irearn those Laps i hil selparate tie ltboratoi ft.otm the 
Iltrtn. and iaricultural research centers at varioums levekl,. 
incltidit, tihe national and the international. frotm each 
other. 'Ie technho.ln nackage to \whilh %%eshoud aspire 
in order to overcome th,',e gaps will have to he econonri-
call, somnd. mviall, :icL-'lable. and environnmentallv 
appropriate. 

International Agricultural Research 
At tile reriorlal and international rnferences. sympo-

sill. arid seriinars hreld anirnr agricultural development 
prollessionals which I attended in the late 1950s aid earls 
196s. representatises From developingw countries were 
UsUall the most v%al in stating the irirportance o'science 
aind teclnrholog. Ir development. Thev %%ere tile most 
active iti t'rrnrlatini is overnrrents.recontnleIdatioS to) 
international orgarni.ations. and agencies Iir strengthen-
in. tIe capabilities of developing countries it) conduct 
lrieir imnit arictultural research. 

In the I)(0 
-
. hoss e.er. it was not deveioping coutntries 

theimlves but rather industrialized countries wvho re-
sponded to tlre proclaimed need to step tip investiMllet and 
to stre len tlre global capacity for agricultural research. 
.\ nurimber rrf industriali/ed crutultries wvereinia position iti 

d so because of their colorial expcrierce prior to World 
War II. tire adequac', of" their lirancial resrurces. and 
their suppb, oi Iand ot trained and reasnablv well-paid 
research stt'ill" France. tbr example, established atgroup of 
research institutions which dealt w.ith Iropi.al ag.ricltLure:. 

I.IRAT {Instituli de Recherche A, roti.iq ties lropi
cales el ies 'ullures Vivrires) for rice and lod crops: 

2. 	IRFA (ltiltr de lRecherchics stir les Fruit et 
Ariries)Ihr inpical ruit: 

3. 	IRI () iliitUlltie Itecherches prrur les I luiles et M)la-
gineut for oil palh. coconut anId other oil crrps in tlte 
tropic,: 

4. 	 IR( I (Institnit tie Recherches din Crotin et des 'Tex-
tiles ['xitiqnes) ir cottroit: 

5. 	IR(A (Institut ie Recherches stir les ('artliChOmL) Ilr 
natural rubber: 

6. 	 IR[C (Institut I raintiiais de ClXl. de (Cacao et atitres 
planties stiritlanrtes Ifor coffee. cacao. tea aind coli 
crops: 

7. 	INMVI (Institut rIleva.e et de NIMdicine V.irinaire 
des Ilas lropicaux Ifr tropical arittial health i;d 
pni.ltiion 
In alddition it these institutes there are a nunmber i' 

lher grictrllural research centis (.,RC s) in develhpcd 
crtmtries which specialiie in trropical agricullure such as 
tire Rrval 'Trrpical Instittile in Ilollarrand tile Trpical 
IProd.ts Intistittite in (ireal Britain. Also. a numher iif' 

Iuropean universities are well rrgani,,ed to prrvide 
advainced studies and training itl tIle hel rl' ropical agri-

creased interest in international agricultural research. and 
Japan established +aIropical agricultural research center in 
1968. Since one-third o the Australian continent has soils 
and environmental conditions quite similar to those of 
most of' the developing countries, it is not surprising that 
Australia has developed special capabilities in animal 
husbandy aid rainfed agriculture in varied soils and eln
vironiiental conditions suitable to the agricultural devel
opreritt ellbrs ot tie developing coutntries. 

lin tire lie 19,4)s there was a new thrust in intemational 
auriullural research when tIre IAI(' (international algri
cultural research center) concept came into being. There 
are now 13 IARC's. II of which arc hxated in tropical or 
sub-tropical paris oh'developing coutntries. Their situtlion 
enables theril i) generate a b'irdy of' knowledge" about 
tropical agriculture from withini a tropical environment. 
Some ol'tIle IAR('s have already established a prestigious 
reputation. Tley have had a subs:antial 1ini'act oil el 
txid production ol' tIhe world in genural, aiid of Ihe devel
oping countries in particular. 

Tle IAR(s now provide atsignilicant source of "ini
proved technology" Ir wvorld agriculture. They also aclt as 
;in imiporlanlt sourCe oh' advice and consultation io 
niationial airricultural research systerls (NARS) aid cen
ters (NARs). It was nt surprising that during the 19Mts 
and the 1971s the cenlers olr excellence Ijir solving prob
lens rif agricultural development in the developing coun
trieswere primarily ilte NARCs and the IARC's. 

National Agricultural Research 
Systems 

In tile 197ts world agrictltural proJ.ctior greatly in
creased because ofgreater research expenditures in deve
loping countries. National agricillural research svstems in 
developing cruntries. wlich had been tIre weakest link in 
tIre global researct ellbri. begl it) irgani/e themselves 
better aind tI develop their risn itdenlities. 

'lie thrust in industrialized cuirries in tIhe 1960s to 
bolster their irwn agricultural research capacities aind the 
subseqtent establishlient rtf' a network of intenalional 
agricultural research centers rimticed by the (onsultative 
(rruip on Internatirnal Argricultural Research ((CGIAR) 
triggered tire enrrergenrce and revival of riatironal aurietil
lural research systermis in develhping countries. This devel

opirenlt rraY rave influrenced the interrational donor 
cmirtuntit "it) give a higher priority toproviding assist
atrce in tIre field rlagrictiltural research. 

Sore o" Ire natitnal agricultural research svstellis ill 
Asia which already had an adeqrftle Sierliic manpower 
base started tIostrenlren their research orgairiation and 
nlliragenren. to innprove their research prograirs. aind to 
establish ellective wrorking ties vitlh both itiernatirnal 
reseatch ccrters and tatinal research systems ili devel
oped cutintries. Stme oli tIle lexs advanced national 
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rise;trch svsteiims had first fl 	 elldeveloped andall to develop their reseahlt agriculture per capita. disparities Iets, 
skills andl to establish the intr;astructure essential Iortheir developing cttntries are even mIore strikii;, (World Hank. 
risea.rlh before ilie coulI sIItartstreittit tIt their 1981). 
research programns and intensilt\inn cillaboration v\ith 
flireien and internatiotal research institltiions. 

In Indonesia the 1973 State ( i;tiddines (hr Natiiilnal 
I)e\elopnet decreed b\ the People's(onsiltiatise 
Assellbl\ called lr the Strei lhenilg cipai-of .ati'nal 
bilitie in science and tcclitlol to suppirtraid proide 
orientation ii dewelopnelt. li Lertineltntationial [Ie 

responded b\ est iblishint 14 ieticies hbrrceaich land 
desci'pmen" . prCidtnlei dIccree. niosi if lti iiindcr 
(lie ithiirits " aeniesil e,,istin.iministries. ()ieoiis 
the hargest illlerti. of initripi \ser. budgel. antd isork pio

was. ens \griciltural Research itid I )e-\%its the A Ir 
selopute l....%I) i,\..\RI) inle f Iheiite lop echie-

(le Iteritational IFeder o it'ft A.riculiural Reserch 
S\stenis F1irI)es elip t Al)) International(IFI, all tile 
Ser',icehor Natioital .Agriculturil Research (ISNAR) 
the i rgitni/eiN if1this present cuolfrence \\erecreated 
in the1970, tohelp sireSUg2t1en aindiiercometheN.4RS 
thl tcchtiiloig gap beissccl\ie I IARks and the AR(s oif 
illlistrial colntie, oilte oiie hllnd. the NARS ot.id 
de lopiii ciiuiitries oi theother. I ttatt sslhat 
IAR I) tbrid e this tecUlilzad ISN.\, cait d nap 

Sit lt)ILIhe tALki.nup as a tpiC frIpoiir dilCts~iti l ItKI . 

Technology Transfer from ARCs and
IARCs to NARS 

e. 
thedirector generil, repisrt, dtl l ii the minister. Isperieice duriig tile ilt decaIdes idicates Illit 
loll ullits ssiihin th \Iiitllsr 'Agriculture. se\ectuti\ 

(\\it 

des .eliping ciuitries 

inueviate illpres iiusl\ e\i'iti. reseirch intstities s.itllinlitlited the ellctiIlsenss I 
1'technilo , translfer run ten

the \I inistr\ ol.Ariculure. lhere ssas a idratual ner.inte r ill ern.cllite ti the ies e \opinssurld. This ill 

1l 1975 AARD eibitedt)ota proer'aunl 1iiabsorb and the hiss research cupacit. ti has 

tiirnihas 

ol"research pesiN innel;utid prozrauli planninii 0 ,tl]'ctrCtuiceI' tile isideniis f'rii \iell-iItenuded l,\R( in\st

greater ellficiencs in te prtductii illt'ess techlSlons. It 
1976 .AARI) diniiiistrtirs \\ere nianuginadircctls ilteir 


\\ ibiulget persiiilinel pli.iiCl t ciliiis. anldreseurcli 

programs 

External Support 

Letnileciteilleinlple ssithsshich I ati \er\futnili;ar. 

(le le\el ll' ind bilateral Suppiirt tothe In-internatitonal 
duinesiati agricultural rcearch ,ssteri Ilis been atndcon-
tiities it)be encouragting.. World llld I'SII) 'up-Ililk 
porttates back to the lfirst \ear iil'AA',s eistetice. lie 
\Wo'irlil (tank 2a\e a luia in 1975 theIs .-to suppleiitei gtil 

errnients buifeet 10i Iunancete ii paratlti- ii itic 
Stuff. atnldI build ir reno tc the ph\sicul fli.ilities Ill 
lhunrresearch iiistituies: oe oinrice itil anoither iin \e.-
etilles ill laU. Minl oie in nubber aid auttutlier oilestate 

crips inlSuitatra. A mire subtatiail i0an ssas adtIdeil ill 
IN)O to .. nlmpier busestreigliitn \.\ )',sciltlientitac 
furtherand it)improse research f cilities I1ir Ioil. indus-
trial crops. fisheries. iitld Iiretin. 

1Ii !976USAII) prolited ]la iLtl gramt funtds toslup-
plentent the ,ii l ir the e,lubli,htent ii'the Sukarauni 
Research Insltuite Crops illir I-itil Wet Sumatr intrld 
its netisurk o1fesperintental tilrnis atd rescaSil st;Utiillus 
iit Sumatra. fi 1 I81 I ..l) ea1e liit d!!raint aidtit 
help AAlkl) inlest;ablishing ailtrenglheiig the 
research infristrciulre iniKalimtuatutan. Stihssi. antl the 
easterln partiolnulnesia. 

Ih Auustraliain i il the \istraliunogieriinenthii li 
I).sLitlllli AsistiCe lllrCuii IAI)A iLe I-.nerotis 
:raintlutilIs iisiilbleioestablish the A..nimal I luIbianlr\ 

Itesearch Instltute at (iai. West lava: ti streilil1etil Il-
duinesian research capabilities inlunitiul iusbuutln. ini-
tlal (heilith.Mitl ilrage crops: antd Ii Le\ise \S I make 
lioreeflicietit ise ill' irtili/ers. Japai. tiriiugh the 
.apirnese Internatiinal Coipcratiin :\2eic\ (,II(,lkf.con-


tintied its suppiirt if'research on rice and iariculture. 
Yet, despite increased research espitdilures iildes el-

iiping coiutntries. as Ilti0FIillustrated b\tile Csiun ciiitple. 
it is sobbein ti n01iethildeeiipii coiuntries Iltniselses 
still ollilspeti ioul ilne-third as nitiuch i' their uriuss 

tlIIIStic product oilagricultural research ;isdCie lped 
coiitiries dio. IiI eirnts il"research expendittire relatet.d it 

unenoIS.DO\I A12 inuluitries lag behiutd il ;aLquiring 
tigluls technical epertise a res earch. Moreini tricultuural 

alarining is ihe Lrnois.' initparit\ betsseet [ie fin:nlcial in
ceniies hor research beueenl tie natiioittl ssiteis ill" 

pdeelIing ci0iutries Mild tile lARk.S, 
i,prii ife a basis [irsubsequent discIussil. I sould 

like it) reler to an experience ofuiwperatiun iandtechtical 
assistance \\Iicli \i liae had \ith IRI I (Internatioil 
Ikice Reseich Institute). II his been a s icct 4ul e,.peri
cie front \hich we can all learn a great deal. 

IlkI's insiol'ement \ith the Inilnesiaui researchrice 

prog.rai (titles bick it 197 \\hen tileligh-s\iclii \ arie
ties (15 aIroIRX \scrc iiitriiliucet) illkitihe Cinlr\. A fir
u'llcoiperatis research iid technical assistUnce contrac

tual arrat gerneut beisseen tieNiinisir, i\"Ag,,ricltire 
and I(ki1,. financial lnin I !SAlII). \assith support 
sisneil inlIi72. Initiuls tii las ir fi\e\eirs. it \%its 
eeitleld hr i se nd Ire \ears in 1)77 and reached lan 
end in AIii, 1982. 

1lie Illisii1g iclhieselients inbe titei (Sadikin aidi 
k('ol,uti. 1982): 
I. 	tile s iking relati nship established bess en 11I 

ant! kRI(" (Central Research Insiitute Ior Iiod 
Crip,) I"'AARI) itlaife itpissible Ihrthe Inlilinesianl 
research S\steiti and its scicitists t)Illhis ho" IsRI 
plaitiet!. "irriLdOil.re\ie\eCl. itd slutilu~l tihe 
iesiilis ofits research prouLrant: 

2. [hrougl its li;aisiinuScientist aindresidenit Scieitists lill 
ld1n00iiti I RI hid Cniiiiiiiis atud pro nupi feedback 

OnItiLiiOnesian rice priiditl.liill chillei1es ind teeds: 
operatise arrunnenicli. ltiiesi;ii 

Scientistsrecei\edPh.l ). degrees. 30l receis mAM.Se. 
dearces. and ittotal iil332 participaiits recei\edi shlrt
lerniIraiinti iil e tchiluigies abrlil Ipriiui il 
1RR)in siiie 3S different iraiminei prrmilnis: 

3. tlriuglt this ci 	 21 

plultCI inIIRI attd high-.iclding 
sairieties increaseid frn i (iS.)XI ha0(inI 1iiS I I.3 tinl
limnliain 1973. ad theni iser 5.5 itiilliiin ii in 

4. 	 the ir:a 1 nlutluiesial 

19 1:
 
5. 	the rate ri h iilrice proitii iii \ias 4.(i per ear 

diritn 1971o 19t d i.1',ii l klr 1975 ii) 19)81. 
lit ,itntsI\ 1981.titleaindi ne-hialf v irs beli re the 

culperiis e arranentli lerlllinAteh. AARI) ;tMidIk RI 
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agreed to maintain a continuing working relationship 
throngh a collaborative research program. Certain 
researicl progranm areis such as rice-based cropping and 
lrminat s.stems, water management. and upland rice 

may well be more productive il'Carried out through collah-
orative research with Asian NARS. Research actitifies 
could then be assigned accordin.e to who has [he coin-
parative advainle Io do the rese irch best. For upland 
rice research. f'or example. AARDIhas experimental sta-
tions loxated in wet and dry climates as wtell is at high and 
low elevations. IRRI still dIoes not hase land for expand-
inu! its research to meet the upland rice production chil-
len.ge. AARI) can pro%ide millicient land 'br research on 
vaier managenent (irriution) in an important irriafion 

comm11on lrei. Its research institutes have developed 
expertise in corn. sorghum, grain legumes. tiber crops, 
vegetables. tish. and poultr - ill important components 
in atrice-based cropping and flaining system. 

Indonesian scientists Ind administrators view this 
opportullitv tibr expaMd:d and intenilied collaborative 
research with high expectations. We will also use our ex-
perience ol cooperation with IRR I to establish newsand 
similar working relations sviih other IAR('s and ARCs in 
industrial countries.

We look to IFARI) and ISNAR for inspiration, con-

sel. and support in these anticipated activities. 
It 	 my view the IAR( s and ARCs can help protmote 

the transfer ol lechnologv to the NARS in tlhe lballs.ing 
wiyxs: 
I. "b. setting i high priority tor training in the work pro-

grams and budgets of' the IARCs and ARCs in o-Jer 
to Iiacilitate an increase in the technical capability of 
tIre national oratinations: 

2. 	by sending inv'iatations to the leadership and stall* ot 
NARS to participate ,actively in the plhinina and in-
plementation ilt' IARC prorains. is well as in their 
review and e'ihliltiOi 

3. 	by including coll aborative research witlh NARS in the 
core progranas lind bnd-els offiAR('s and ARCs: 

4. bv giv in sericeand ,assistance to NARS in the collee-
tita, botanical aind iaurononic clr'iceriation. con-
servation. and distribution afgerniplasn: 

5. 	b renderingm iassislaince to NARS in infiarnation and 
bibliotgraphic ser'ices: 

6. 	 by arrarwing regailar consultation aniong leaders of 
NARS. IAR('s. aind ARC's. 

We inu.,t deal lIlahrighltly with criticisis frecquently 
directed toavard agricultural research it' research is to 
renlaiin an essential. ongoing dimnension of'agri'ulture as 
an industr. We should retiretber Rtlttan's conmnment 
abuit tire IAR('s: 

It' the international institutes deselhop a capilcitv to 
link the national svstetis into i careflully articulated 
international systenta. Ihey ssill assure their own con-
tinued viibilitv. I" thev becote viewed ;is being 
cainlpetitive svitr naioi~nal research systems, theyeotld ide assViyina medicrit.re he ehl'eciveness 

o'the inttemational system depends on the develhp-1) 
illent otlstron national sysens (Rltmtrn. 1982n 

rast 
Channeling Technology Transfer:Laboratory to the Farm 

It is important lbr is tar remenber the "links in the 
chain' necessiry taodevelop technology and to Iransfer it 

into an eltclive use pattern. This chain is only as strong
 
as its %'-.akest link!
 
There are several steps:
 
I. generation ofresearch: 
2. technology evolution: 
3. technology translr: 
4. 	audience - laruers, coanananity leaders,/tanagers of
 

agricullure Iirms. polic -mkers, and universities/agri
cultural schools.
 
It is important ibr LIsto haive an organitiotal struc

lure. physical t1acilities, personnel. and a government com
initment bel're e can hiae an agricultural research pro
grain. t'rotn research we are able to develop packagesa,ur 
of iecinoo.ag tor our thrmer, which swill permit theln to 
pr(KIuc grelater utlllnllities ol' high-qualit.N tiod and other 
agricultural commodities inore etlicienth'. 'Ihis. in turn. 
'sill increase their tiiailv.h income,. Those ti'us adntinistra
tively responsible 'br the generation ol research and tech
nology cannlot permit the process io stop at this point! I11 
the knos .ledge whicM our scientists gain tron their 
research is ntot put into at lrvi which can be utilized by 
the ltirner then we have not succeeded. I think ve will aill 
agree that we have made some substantial progress. There 
does still remain a "lechnology gap." however. and it is Ir
this reason that we are addretsing ourselves to this topic 

todav. 
Tfiere is frequently a tendency aiong many ol' our 

prolissionals to think thit I'armers are oiSr olnly audience. 
They are indeed our prime audience. We itliSt never flr
get that flact. Yet, there are others, too. who play an ex-
Irentely important role in minimiiing and reducing tle 
teclinoloty gap. 

Once we have technology it must be channelled cllc
tively, ellicieilly. and promptll to the Iirmers in i lorm 
whih thcy cain comprehend. I'anch nation's svslem lir 
transferring research results to its lirmers man by necesi 
sit, be dillcrenl. The ultimate ,oil i. alsi.'s the slnl. 
Optimism prevails aimong scientists and polic-in akers 
that there will contianue to be atgood response by Asian 
f1nners to '*lie\ techniolagv packaages." such is the intro
ductiln ol hilh-xielding varieties vwitlhthe assocaiated usc 
ilf' icrtilizers aind agricultural chem ils. anid tie appro
priate application of' wvater aidl relevanit lumi-aitanage
aient practices. The transfier or iantrodah.'ion atl'teclhnlogy 

itast be supported by incentives it) maike itsapplication 
profitable iar the Iiraaer. I would like Iass\,to review lour 
charnels to illustrate some basic concepts wvhicl can aid iii 
expediting technollogv translIr aiid reducing the tech
nology gap. 

Extension 
The lirst ltannel is extension. I tinme-htored educa

tional approach. svell known to all o' ou. 'Ihie Indonesian 
extension stall' rave enmploayed some mttetholologies whicl 
live proven vem ellective and 'ruilltil. One af the most 
widelv reco,,nized and a;cepled sequaeices has been tech
aanolagvgeneralion. veriliction through a ll-l'tIraaldenion

stratian. extensiona ssistamce. id appicatiaia hV lhe
inners. Inrc r-u:inil nezae helll k owii 

ice praductioara itegrated sta kno 
the IIIMAS progran wsas developed. This consisted ol' a 

package ol inputs. arinaig which sere extension, credit,
gaod seed, lirlilizers, and inseclicides. Tile "technolgy
package." which inchded hitcd preparation. gotd seeds. 

lierlilizer. arlI the appropriate anld tiely applicationi ' 
plant prolee:.,on aind crop Iialagelllelt practices. svas Irst 
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tried by students o" 11)13 lirother commoililies, including(ltogor Agricultural Univerity) to production programs 
on it 56-hil vcrilication-:ind-deinonstration plotlon Ilirtn-corn. grain legunes. vegetables. and poultrv. 
ers"fields. The Nield increases obtained encouraaed 
these Ihrlers to experiment further, eager to exploit tileDirect Approach 
ne techiques fullV. Using the experience of the I'll sin-
dents, the prosincial aigrictilltiral services. tllrough their 
extension wir. lauHnchLedialarue-sale introdtucfion o"this 
lechnology package. directed )irst to wvell-irrigated areas 
with adequate inf'rastructure and. a point ofexceeding in-
portalnce. to good 1Irn'ers "ho \were knowi innosator. It 
was a capable. elctie, and Io\\-risk campaign. Inputs 
were made available at the fitrin _ate. and on timne: irriua-
lion water and plant prot tion \%ere assured: marketable 
surpluS llos\vCd to iler: ad itimers organied theni-
seIves to lacklC day-Lo-'da problems cooperali el . 

The campaign soon demonstrated remarkable sield in-
creases well asbove the national averaige yield plateau. The 
government supported the lII IAS proran with 
research, trainingL, extension. rural and latercredil, inpuk,, 
\itlhfit There \%ereINI AS nanage-a lhr-price polic.\. 

nleat boirds stblishmed at national, provincial. and dis-
triot le\els. The program1had a large enough capacity to 
involve millions ot'IfrmIfmlilie, all o%er tie conuitry. Ke\ 
Carlners becamte a part of'the educational teain. 'I lie intro-
duction t ness varieties of'rice liIe IP,5hih-yieklin- and 
IRS. together wittheilBINI.,\S program in 1967 and 196. 
brotuhit about unproved rice crops and encouraged tile 
sprcid oflIll IMAS program. 

seriousiv alcted tile pro-A scvere drouahit in 1'C72 gran. [he xplosive brown htpper outbreak il 1975 to 

1977. as wkell as sporadic. localiced droiuughts have also set 
back the Indolesian rice production program. Fortunate-
Is. Imeintroduction ofne"v varieties ilirouh the IIINAS 
package included rice resistant tobiot pc-I and biotpe-2 
it'f tie brmswn hopper. Wilh tileaid of a siniple s\stem fir 
moinitring,pest bitypes and al integraited pesltcontrol 

svstell. farmers illaila.ed tmoverconie tilebrown plant 
lopper inti.stalion. programO(er the \ears tie B)IAS 

hais undergone continual chlange. iipronilents have 
resulted Irtim revie\vs. reorcaniealioll. and adjustments. 
IEverv effort has been made ti help BINIAS farimers 
estal~lish villane i)facilitale pur-umilitcoperaties tile 
chase Of illputs and tilesale ol'their prtince., 

The latest orgiani,,ational deehopment \\ithin tile 
BINIAS program is called INSUS. INSUS. a special ill-
tcnsified production program. ivmolves i group approach 
ti extension. reliw heaiilytihe active participatiniltl 
fritrms in dccisiO-nlakinu al iii iiipuit, i)be pur,:hased, 

gap wvillremaitn.lIcrtili/er application rates and times. plant protection 
schedules, and water ilanaeleint. There is a giiarilnteed 
price lhrthericeproduced. I lie IIINI.\S ad especially 
timeINSUS programns areexcellent demonstrations tif how 
an attrat'five and prmlitable techilo.lii package can be 
adapted and adjusted by Iiriners themselves itosuittheir 
own needs. This is an illustratito of tihe "lahlraiorv tto 
hnm nclfilindinil'l il nie\ package of'lechnoloV wtiiclinl 

has been successtill. There \ias no techlmmtlogy gap! [he 
sm oth trallsr (it' new ideas and/or materials is con-
firmed when we observe that substantial illcreases have 
taken place iltheusetinhitiglh-Yielding varieties fierlili/cr 
consumptimn. average rice .ields. and tOutalrice produc-
tion during timelast two decades. 

Based oi Indonesia's positive experience with rice. Ime 
BINIAS and INSUS approaches are noiw being adapted 

direct 
one Mhich leads front the NARS (national "agricultural 
research swstem) ito agricultural Ilrms (governmntent or pri. 
sate) or t progressive limiers who have the capability it) 
verily and adapt technology to their local needs. The in-
IroductiOllnew v.arielies or clones should of course be 

A second channel for technology transfer is tile 

tl' 
cleared lirst ihtrouh the National Seed Board or cquiva
lent or.ani/ations. Successes o'such operations are cata
l, tic to the "videspread adoption hy farmers of new varie
ties, clones. and aceoilupanving echnoiloie. Examples of 
direct lechnoloLv transler in Indonesia include tileintro

ncw Clones and their complenenlar lectnolo
gies in the cases ol"rubber, tea. coltce. 
dLction o)f 

oil palin. potatoes. 
low\land tomatoes, isbrid cabbages. running water svs
lems in fish productlion. and development il' shrimp 
hatcheries. 

lie expalision ofl'ilte research inrastructire and the 
estahliShlent oftadditional research institutes and experi
menial tirms in varied agroclimnatie regions and environ
melts in Suimatrat. Kaliiantan. Sulmvesi. and the eastern 
parts of Indonesia aisslimulaled. strengthened. and 
expediled lis approach todisseminating reserci results. 

The NIS (Inucleus estates smallholders) projects lhr 
both nesv and replanted cstale and industrial crops also 
serve as a eood vehicle fir tle channelinua of mesvlech

olhlgy tm user.tile 

can by illus

trating, to neighboing arilmer, he wisdom ol adopting a 
better lechnolo.gy. This approach has merit Ior Itlany sil
ualions with bid crops. fish. and animal production pro
grans issvell. 

The NI-FS model have a multiplier cllect 

Decision-Makers 
A third channel can be tii and through policy- and 

decisiOn-Inakers at both tImenationial and tImeprovincial 
lvcl. I)ccision-makers sihould be thoroiughlv ceillvelant 
wvitlthenature amid p:urlicularl v tile colcepl tf' lechtme 
imlotty vitlh possiblelnew technologiesbeing evolved. and 
ab,.mut to be made available Ihrimplementation. It Illust 
be recoulnied tht these person play a very imiportant 
role in influencing change. lhercl'tre tle results tif 

research Illist be translated into a trn that \will be win
preltensible to them but tl,:it in niiowaN dIistorts the au-
IheiciIy iid accuralcy l'the results. Such traislation call 
t ltbe done by prolicsioials. O)lhenvk e a lcchnology 

Research results must be supplied toilaiolal and pro
vincial agricultural leadership ila continuomus basis toaid 
them ii ptilmcv lbrnlation iIlIld i llnlakinig adjustmntCns t) 
planning and prtgranillilg. ThIese IindinlsslhtIld pro
vide substance and obj.ectivily to the packaging o 

planned agricultural develhpment policies and antici

pated prograins. POlicv- aid decisioun-makers mtst lie 
kept inlIrled ulrcearch IindimgSilih are It be disselll
inated si that researchers illaVsolicit their understand
itg aid the fill sipporttheir aitutrilv. inlence, andil" 

cotunsel. At the samie time research wirkers must make it 
tlheir business to appreciate the challenges mid cmnstraints 
which p tlicy-ilakers face. 

This is all imprlain dimensim of ovcrcmling tile 
technolog gap. Wherever possible the impact or the anti
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cpiated impact ol innovations tstl ite taken into account 
'.their presenting research results and/or research pro-
CInams to decision-makers. hankers nlist halme sone such 
measure belbre they will serinousl consider advacin.,, 
credit. a lito;age ol'Mwich issomtretimres the limiliig taittr 
in eltiv,. inelyritrdi.ini anew package ol'rechnIlogy. 

Univarsities and Agricultural Schools 
A lwirth chaunnel fir tec inolo, t ,ranslr ni-innl+e, 

•ersilies and tricultural sclr l. l must cuuntries these 
instituttiouns 	 are responsible to the inistry ol education. 

ind 1113bei uM)es 11rt I.Ciet.\liat isolited lri lire research 
otl'tire iiiisIR ol' ariculitire. t nisersiries ard a.rict iltlr 
schools hve responsibilits for trliing hurt'tireScientists 
Mitl Ldevelprretit prolirrals. I'r thle ;ire It) it) this.job 
%sell,tires ninist lie iware oi \\lat the rescacli s\stin is 
d T.ilierelore there mist be a Closeliaistoni. It is i twi-
stay street. 

'l[he trlditiOMl prisedure ir scientists is it, recturd lie 
results. interpretatioris. and phiilosophies l their research 
in Scientific ilpCr, \ hich are puhihIres ill scientifli jtUr-
nmls. or thre pnite.din , is ' syr\mposia or \\orkships. [his is 
aill irmportarnt ilechliaisil for c'nlIilniUticatiOil atillO 
scientists. lIutisltetd results nruist lie riade av ithtle 
promptlv itt t tur uiniersity etill a ies sit that snherever ap-
prispriale stn\ knom']ed.e nay he.'me "part andsuhlenerl-. 
pirel" it' trhe irainin ol'fiiuttnre scie'tists antd agricituridi 
teaslers. 

It' e chillra is it ie Well 'tinlIetl. til" ne+-essity it nmnst 
hae I research pruaritn ) stilplotrt it. Girauiatte students 
\%rill.i'eturse. eairn tut iesis research. Ihis research will 
irost likely tie ihi' a iirrsndiCirnrl rttQire. hliestall it' tire 
NARS sittihOuld awsare vhich is leintie itll'theses vtirk 
dthtne. liec:aise it tiUld provide useltl itlorratitb in i sup-
port oirntich mrtheir owin techtunioical research. 

Alt to lreitlitiv researchers tit erlhtik tie inipourtarce 
1'i0isd Cntt i uniit;litti telIn iques. We knituw these skills 
irtesseritial buntOften Il il tt) tltte sullicient attentin ito 

their developm ent. it' \\e are it) inininiriie tir teiechinttt\ 
-ap. \te mrust haw. air ellicietit techhntlhu. Iriis'e.r s sterlll. 
"lhis requires prltessitntals Sth under taid tinl husiiress 
itl comuitnrrication. pairtieiari it) iqurictilluir;. ttlierices. 
Slie rile trtsucir prttlessio na' imi er ' hit i inpi r
trnt is thll tit' scientists. (tnce i scienitist has tbifailred ill-
irmitatior frin his research. antd atrlvLet it inter-

preled it. it lie , tra lindi.ilnim necessar' t nsile his ms 
ltritrer intitaccessiile Irins. 

I)Decisitir-iakcrs rxe inrilrmatiitr in a trimn \kich 
.ives tlhen an ecionomic nmeasiure itl' its poi nrtial Isatre. 
I'.tensitri ,tok:rs need I it:, presented in such ;I wat thiat 
they can bie readily used in educanitial progranis 'itlh 
'liriers. The general publi-ic is likely toiprelter inltrirlatioi 

in lie kind Of*diuestible tbrnicharacteristic' ljiutnlists 
tir repotrers lroi lteetisitt tir radii. it et'erv instance, 
hoisever. universities and a.rieUnltural scoitis are respoin-
sihle Ibr tririn "coinnuriin-titors" tocotrtes' stiat his I,) 
lie Citmeved appripriaiev. 

Priority Topics for Asian NARS 
In order tt enctourge discussion during thi s ,siitit. I 

ts'ituid like tin sugest that agriculttral res,etth iniAsia ctti 
he Classi ied into tirur dill'erent grorups dependi.rg un crtp 
or topie. Fur lie first grtp there are three areas \%here we 
in Asia have been pre-einenl in research: rice. rubber. 
atid crirppin-/turnining sstenis research. I helieve that anyx' 

imaJor advances iil tlese crops and svstetni in the lIbtree
able ltittire will Ie In.a. 2il res,:treh ,t;ttllns ili Asia. 

The second en ip ircludes [llis ll Asian coinnrodi
ties %%\here. as things stalid at present. major research 
ad+,;inces ire iti likely in Asia. Now s+,utid seei aii 
oppitrlilic .casit to ',iggest llal here is a need Ir 
Asian NARS io imprrve their research capacity in these 
comrlidities which imrher aitin i them cosliti. as
s;iva. oil palmii. tropical l'ruiniii.hWl.ind veuetthles. water 
hul'ito. and ducks. I ssoutdd like 10 invite. ISNAR atid 
I[ARI) l participate ina retie\ itfour existin.r research 
.icpabhililies lir these commnodities. This revie\ stold 
iderrrit\ lie sretir.rlis arid weaknesses ol'ur N ARS rele
tiit to these c triitid itis id then sir.r-est tro\t we ill 
Asia mrttitrt imprt+e otr research instilies. As lIr tirst 
step in this review. I want to proposle lll Indonesia ltst 
colnnn tiltsOtsetiltts. tlrtpical 1'nuits. ca'.sava. atnd 
tucks in li9t3 and 19S4. 1liee omnlmireices %%tuis help 
plan straIteg'rs Ietr lire ties elpriment ii' ani \sian.research 
capabit.it in itssi cttidi. 

Ibe third -roup inrClirstes topic-s or areas w,+hinl are nut 
tvpi.alls \sini ind horwhich I et. althtough it is inipttr-
Ui t tot I so. \we hise lot vet sleveipeslasteIthite exper-
Ise . This grtuip includes iresih- rd brackish-water .ittlua

culture. trtpical soils,. lirests iii tire Ii urrid tropics. and 
small runliniltS, Ilere. it is tp iti he Asian NARS 
it) iprove iir researchticap;L.it\. I catl unl\i p e tire 
ulirestitii. silta should \wett aliotut these tupic' 

[ire liatl group etivers research (it thle st:iil atid 
ectinionrie s; terirs t' Asiairr lIrrrietN iii the ervirollillet ill 
whi clhe " rrit l lake, tay-tt-slay decisitins tin lltow It) 
ia \iiiii/e their inomes. Do \%+,erave the capacitx ill eaci 
tur oiir c n.itries ill iipro+v tie qltllit. tl' thiscowir 
research? ISNAR and IFARI) ight tie able recuirrititr 
Mend i%% it) prit e uur research ii tihe tields ttreuntin
i,. and sociohl .gv. 

Criticisms of Agricultural Research 
As [lie lihl part or lit. paper. I wiruld like 1tt direct 

ateirtlit otlit e coininn criticisnns 'utirresearch ellhrts. 
We ii st resirsd i t these criltcisms ir \e are it irainitair 
siatle agriculltural researci s ltlis. 

I. Aurictiltural research is expenisie ard ntr al Asian 
cotntries can atlh'rd it. It wuld he sa'tialhe ir' ISNAI, 
it Id[FARI) coUld prepare a, convsincing analysis tr prove 
that lie rettrns f'roin agricultural research are excellent in 
dvelhiping contries. 'his tttuldill.ilititte OUr annual 
research li'miding Lirsissiirs. 

2. AiLriciltural researviier, are nol practica.l etrtil1th to 
suite tiri-tevel prtbilems. The difficilvy is not tint 
researhi is insunliientlv pclicd, btt ranther llm there are 
tot nanv imnportant problems fIr slut'. Our limited 
resttirces lree ts to select o-] ; l.t hiigi-priorit) pro
leri Iiur iniestigaititn. We tntsi lie sure thiat tihose proh
terns are lie lines tf 'teatest relevance it) ur ountrines' 
naitonal planning. 

3. Research is ; lng-tcrin invesitmrenl and dev'eloping 
ciruintries need rajpid returns rrtir existing knowisledge. We 
reslirire Gcse snu iLs it) prorve tIrat agricultural researehin is 
not just it tlng-terini investmrrent. lit can alsio ,'ield quick 
dividetids Fritn specilic activities. 

4. Research is only tur policy-inakers. nt) tbr 1tirrlrer,. 
r1his criticisnm is that w"eresptnd onl it tatitnal prih
lenis it tlre reuest (ii plicy-aikers. pling ltoo little 
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The 
problem is one of limited facilities. funds. and personnel. 
Our resourecs doinot pet nit us to respond to all problems 
in if!loe.llities. We are fbrced to be selective in our choice 
of r ,,bOts it the inn lev. I lere again the matter of 
settin" priorities isimportant. 

.attenltion to Ilarniers and officials at the rgionail Tvl. 

5. lie link bteeLn "irnersMid reseatchers is weak. 
Or"niu itional link'ius ire dillerent in each countr. 
Some N\RS do i': ha acmlndate to give extension as-
sistiince to tarmers. Yet. the essential thig is Ibr research 
rcsults to reach tu'rmurs rupidl. 'hUs the researdh/exten-
sin link becumtes of*praml mlt imp rtance. 

These are onl ine examples of criticisms albout our 

agricultural research. There may be others in your own 
countries which we should also dlscuss toda'. 

References 
Ruttin. V.W. 1982. Agricuilturil Research Policy. Univ'er

sit, of Minnesota Press. Minneapolis. I innesotla. 
U.S.A.. pp 13 1. i 32. and 144. 

Sadikin. S.W. and Cowan. C.R. 19.2. A chan.ing fk.us 
colllaborative research. NIinico presented at the IRRI 
Rice Research Conlrence. Los Baios. Philippines. 
April 19-23. 1982, pp 10-13. 

World Baink. 1981. Agricultural Research. Sector Policy 
Paper. World Bank. Washington D.C.. U.S.A.. I11 pp. 

33 



WOMEN IN RICE FARMING 
Intierntional Rice Research Insfitite (IRRI) I 

Introduction 	 rice any prolit aniesstechnology. First. the new techrIoni 

Wonon's work tierales iasubstantial portion o1 nolo.n rnust
increiase the pro.ducti\0i.s of\vonten's labor in 

household cash income in ntral Asia. particularl. in the order to increase their carning p'tiI. Will the iechno
poorest households (.,\anual. 19 ). Rural womren \,,ork logy produ.e more olput \%itihless tite? If so. will the 
hou hours in both domestic and alricultural prodluction tchnologs increase siien', earnin.g opportunities or dis
because thueyfrgeiuentl! have primary responsibilit\ for place then Ironltheir current lasks? Increases in both 
hoth household subsistence needs ad child i\slfilre. Ii- labor prodtuctiit\ and labIor demiatd occur nlv when 
provine rural s\slfitr. is inseparable ironmimpro\ing the other Iactors are not sublituted lhr labor. In olher words. 
earni. g opportunities of rural \votlen. .ll. tehnol.n increased output ttist be generatCd through giains ill 

ihatcan incerease niral \orl n'sproultcti%it\allos in, labor producti it. . holdin tie productivity of other f,.-
Ihcn to w\ork less anid earn ioire. will b pa iul irls tot\ constant. Sc nil. itt order Ior this increased producti

households. 
Wotenil p a itajior role itlrice cultivation. post-har-

\est processing,. and ilarkeltim . Allliugh t i ti asks vmr. 
in dilfferent cuIltures. suppl].t of [lie 

berneficial tothe wel',are oftrural 

.%lmenilletn Illostl 
lalbor hIrtransplanting. \.edim g. himeslin , amlnual 
thresltin . and dr,,hlc.Thev are tls)i itlsills in t kinti 
deCisiotIs about tlte ,doption ii'tClCIttltit . thePttrihsi 
of ittplts. id li tL11MIte tlettt iif' Iited labor. Their par-
licipation ill sone Asiatl c itliries is icreainl as nen 
ill rate to urbant areas IS('.Al. 1981). 

"'ltere is a need to understatd wltether in the past 
woten heneli ed Iro t ile iti. ductin of new rice teeh-
tl.tLiceS: Il0w \iCte citUil i elitfrom etmein and 

potetttial tleCh toW tcl transter pro-niigies: aid ,iv 
cranits can reacht and insvl,,e vomen. IR RI proposes to 
hold a conierence in 1983 to iring tocether researlhers 

\it to lie realized. social institutions attdItchnolgy 
rinsler pri rans IiImustalliw \\nen access to the lew 

teeltc.hvllt. I)tes thenew temititog.v require access t). 
resources ir knilw.le.de tlhat \ ivt, will not hIave? 

It is importamt it)distin.guish insmallbetwe\n wometn 
flinil Ithuselds anod.o.et inlandless rural households. 
"lheaccess t,resiurces, earnitg opporutnities. attd abilit\ 
to .itn fromtew% tecmtholov of'\oitn itt these two .ate
'oricswilldifler grcatl. IsstescitleIe.nigl laior use atmd 
produmti it\ \%illitistaffect theIa dless \wIt whit seek 
\wace empIlo. tit. Issues ol'access to new teclllntilo.c will 
cspecialls .onciern 5 mien instiall Itrmi hmuselhold s who 
are it\ohCd i larn tiatalleternel. 

Nman ofitte new rice te.linoloics i)\ etmerging can 
has\i an impact (inwi\mens role in rice cultivation. In
iretsCdI SOittsti,'ttion in ariln housChold decisiOn-1tttking 

from varitls A.siMI ciUtntries to esplore tlthese issues. ('on- will be needed. for esanple. fir ittegrald pest manage-
Irence participants wotuldinclude botlh social scientists 
doin, research itl the\welflare o'rural iie atild acricutl-
turarsicilists. etetnsion %orkers. and polic-imakers \ho 
are concerned \\ith[Ii de\elopment a11i Itransfer of tech-
nolt... The conler . e%will be diVided betweetn a revie\ 
of the past and discussitn ofiftlte fUltre. Se%eral questions 
will be addressed: 
I.What is the state of technolog development for 

ssomen-specific occuipatinms so tltt productivitv aLI 
itcotlme cant be improved ainddrudgery tltini-.,'ed? 

2. What is tlte inipact lf new tctnologv o i inel's 
tttpiivtttC.et - does tile l es techili' lead tIt dis-

placement ol'ilabor ordiver ili'iolinof'labor use? 
3. 	 IIo%%can technilog translfr preranits ensure that ini-

proved tctnolog ies become availahle to \omnien? 
4. 	 What is therole of \\omnen itt deselipit.g and opera-

tinteltniolocy cnceratito aind delisery svstents? 
5. 	Can techitlocies be desisedl \NiHch c;'i'help Iodi\er-

sit\ incti le opportunities for\\omten? 

Technology Development in 
Relation to Women-Specific 
Occupations 

In order to address this subject, it is first necessar to 

ans\er certain basic qtestioiis fir eacit cotuntry. What 
tasks do ittmen perloirtt inrice cultivatiin? Whtat role dt 
\\oien play in flirm htutselld decisitt-lnaking? What 
technitlouies are currentlv used itt rice cttivation? After a 
clear understanding ofthte present situatiOn Ias been 

inent attd e\edcontrol. Women's rile inthese activities 
needs to so techltoloy transferbe better uttidCNto.Ithai 
pniigratus can reach thett. Atother example is tile in
creased intetsificatiiit of id use throtgh planting of 
upland crops alter rice. lhese crops cilludincrease 
\\Voiens ilcttme directly Iil also indirectly hrough 
pro%iling, inputsto iraditioilal li\estot.k prto Uction. The 
use tf dire.:t seeding antd hterbicides to replace 
transplanting and tither otiemerging\\cedintg. facets 
ieclilltlocy. il.a\redtuce detttat1d Ir \woiinets labor. An 

utttirst'tditt "alteriate opporttnities available 'iothe 
tmnit likil to be displacd is iteeded. 

I leri it S lil he pointed tuIt that tecilltili' w\hich is 
still ie\\'" has ',idein title Asian counttr alreads' be itl 
spread use inatother. lhe tecihtologies that are "ernerg
in'"wsill ,.ir,fir dill ernt e.iutries and hordill~rent 
ensvirtinmcts within cotuntries. In tite Illowin. discussiitn 
of labor utilimttii attil teclnmligy tranIsler programs. the 
qutestions outlined can serve to c\aluate eiteitr theimpact 
of ne' tehmnologies ior past esperietce allertechnology 
adoption. 

The Impact of NewTechnology on
 
Women's Employment 
Ness rice techmtltiy, introidu.ced in the ttid- I% stcon
sisling,it inmproveid seeds. ferlili/er. and ila"ienlnl 
practices. has increased tie prtdutction t f rice in nuiay 

areas of Asia. Nulmerouts stutdies uit'lr the "'onse

gained. new techttloics h6rrice cultivation shtoItId be rc- t Ibis paper was prepared b a ittumtmit tecat IRRI and pre
viewed to identilN' hotiss\onnen iti0ilt benefit run Itcmi. sented at the cifereit.e h\'Ir M.S. Swaninatlain. I)irector 
Two factors determine swhethir poor niral wonen de- General. 
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quences" work of* the economics d.partnent at IRRI 
have documented the increased labor demand Ifllowing 
the introduction ol'toden rice varieties (Barker and Cor-
dova. 1978: 1lerdt. 1980). This increased demand can be 
attributed to the abilitv ol the new rice technology to in-
crease labor pioductivity through generating more output 
without requiring an equivalent increase in Libor input, 
Labor demand rose in order to take advantage tit' the 
potential Ir protitable production increments. 

Some analyses of the impact of this technology have 
conllused the ellects of rising population pressure with 
those of the introduction of new tech nology. Mfore labor is 
now used in rice production. but this increased labor 
absourption nay not have ollset the growth of population 
and consequent decline in real wages. Furthemiore. the 
eflects of nechanization have also been misunderstood, 
Nlechdniation may displace l,&r from one task but ini-
crease total labor use by allosvin.g doLubl-cropping. 

The new rice technog,'apparentl Ihas tile capacity toincrease earning (rpportIral \onen inu r rice-

producing areas. The introduction ot straight-row rans-
planling. higher-yielding \arieti.s. and double-cropping 
increase tle demand (br labor in women's tasks. benetlt-
ig, women who rely on \\a,-e income. The additional 
output also increases the income of wonten insmall farn 
households (Agans al. 1981). 

Vcr fesv studies have licused on the impact of nes 
technology on coinen. including the elfct of a change in 
one activit\ on the total demand for wornen's labor. A 
fanning, s.rstens approach is needed to understand ht 
sniten\s total earning opportunities are alfiected h chan-
ges in rice cultivation. Specifically. we need to knowv: 

I. lo' has the contribution ol'vonen's hired and familv 
labor to rice cultivation changed? 

2. Ilae the tasks specilic to ssonlen changed with new 
technologV? 

3. I)o women in small lian housLholds now have niorc 
or less time fbr other production activities? )o these 
women have access, to the increased income frin rice 
cultivation? Are children in the household able to do 
le, work and go to schoto.l more regularly. thereby 
reducing the rate of'school drop-outs? 

4. 	 )o women in landless huseholds now have more or 
llswer opportunities fbr svage labor in rice cultivation? 
If these \vomnen have lfsser opportunities in rice 
Carming. what are their other sources of incomle? Are 
tile\ able it) replace lost income frimu rice farming 
without increasing tie number of hours they ssork? 

5. What is the effect of changes inwonen's labor partici-
pation uinfamily w'elfare in bOh types ol'households? 

The Benefit of Technology Transfer 
Programs to Women 

A technology with the potential to increase women's 
eaming oppourtunities may not benelit wonen if institu-
tions do not allow acce.s to this tecltnology. Institutions 
that detemiine women's access to rest) "-:cs include sex 
segregation of rural labor markets, the traditional intra-
household divisiun of' inconme, and technology transicr 
programs introduced by national goverr .ts. '"'his both 
traditional cultural norms and institutions introduced in 
the process of nmoderniialiun aillet' wonen's access to 
technology,. 

The ways in which institutions can limit wonmen's 

access to technology are well do'unmented. Credit and 
extension prograns do not always attempt it) reach 
wonen nor do they invariably recognize wonmen's role in 
agriculture (losenip. 1970: Siatdi. 1978). These over
sights can lead to a situation in which only men hae 
access to new production techniques so that in lime niale 
dominance becones established in tasks thillt were pre
viously performed by somlen (Cain. 1980). lhus ait appar
ent increase in d'nand Ir "'nen's tasks may not 
actually result in additional opportunities for wvomen.s 
labor. Furthermore. even when wonen do more work. 
tile resulting extra income maN not accrue to tlicni and 
their children (Jones. 1982). 

In order to desig n technology transfer progranis to 
meet \Vonien's needs we need to ans\%er the fillowing 
questions: 
I. 	What issvnien\s current role in tirin household deci

sions about cultivation and m nagenent of resources? 
2. What types ol' expanded extension and managementaclivities will new technologies require? 

3. What investm,:nts are needed to take advantage of 
new technologies? 

4. 	 What access do wvonen in farn households have to 
credit and production inputs? 

5. [low succe, ful are current programs in making inlbr
niation s2\railalli. It) o\nen? Where tile\- are tlot ste
vessid. xshzt at e the barriers to reaching omlen? 

The Role of Women In Technology
Generation and Delivery Systems 

Greater insolvement of' vomen in technology gene
ration and transfer is likely to ensure that ssonien's ii,,er
ests are represented and that prograns to reach them will 
be successful. Such involvement can take several fomis. 
Rural women's organi/ations which extend credit and 
training already exist in nany countries. Experience has 
shown that slhen a technology transler pronran works 
through existing rural sorcn's organi/ations it succeeds 
best in meeting wonen's economic needs ()ixon. 1980). 
Similarly. sotnen extension worker\. are more likely than 
men to reach women in lihrm households. Yet. extcnsimn 
worker, in most countries are men. with file exception tl 
thle Philippines and Thailand. shere one-quarter to one
hall'ofl xtension ss'orkers are women (G(emaine. 1980). It 
Imay be of interest It)compare tile cllhctiveness of"Philip
pine and [Iihii programs in reaching somien with related 
achievenrmnts in other Asian countries. In some countries 
woen's involsenient is hindered by their lack uufeduca
tion. Where a large proportion ol rural women are illiter
ate. technology transicr svill not be etclctive without an 
educational component to teach literacy and economicskills. Finally. women are involved' in agricultural 

research and poli y-mraking to \arying degrees in dill~or
ent Asian countries. 

In order to begin to undersland tile role ss'noen play inl 
technliogy generation and delivery, it wuld he useful It 
answer the following, LUestiuns: 
I. 	What proportion of agricultural extension \orkers. 

s.ientists. and policy-makers are women? 
2. 1loss' ntch acces dotxvunlen have to training, i. :.tlu

cation it all lesels? What percentage imf'rural svuomen 
are literate? What percentage of"universit' students in 
the agricultural sciences are wonen? 
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3. What is the current role 01rniral wornen's organi/a-
tions in improving women's Lcomi nti, opportunities? 
Ilo can these organi/alions he ins ofted in technol. 

ttagy translWr

Possible New Technologies to Diver-
sity Women's Earning
Opportunities 
Irnew technologies displace stonien lfron rice culiliva-

collaborative studies on ruralwonen. in addition io 
arranging the publication of a volume ot papers. It is 
hoped that guidelines can he drafled forfultire technical 
research prioritiesIhrpuhlic policyl with toand respect 
tcchnology transfer. An increased understanding of 

ioien's role inrice production may help to identify areas 
of study %lch appear promisin forfinding was to 
enhance woiens productivit, Sinilarly. such under
standin' inay help to design policies that I1acilitate 

v5tiieils access ftiechtihi.iy. 
lion. 	 their earning. opporit at he possible to dersil'Vitunities at other tasks..tue alerrna-ReferencesSrecunniples or*possible 

lit.e are fishacixities culture. utili/ation of rice ny-prod-

tCLS.14.
and raising ]isest4o.k. Identification of these passbi-

=ties will a full undersiaiading has been
be easier alter 

clined ot ierole ol'.oinet in rice clti ation and o the 

e\tent to vhich new technohog. is likel'\ iolie within their 

reach. 


An Action Proposal 
In order to re\siev. and to discuss tie questions and 

issues raised in this paper. in Septenher 1983 IRRI plans 
Itohring together about 5O scientists froan sarious coun-
tries tar a co ifirence. The +rotap will consist of roughly 
the saime number of pihysical and social scientists, 
National research programs in each couLntrV \till be in-
sited to contribute a paper on worlien's current role inrice 
cultis ation and the present state or technology develop- 
ment. Iliese papers will provide the hasis kira review of 
past esperience. FAO N\ill also prepare an oven'iew paper 
oil the issues. Reports on specifiL research looking at tile 
impact ur nesw technology on tile womens.clfIreof rural 
still also he presented during tlhefirst semsion. 

The second session of time confirence will be devoted t) 
a discussion of emer ing technologies. Phssical scientists 
from both national progranis and IRRI swill report tin 
potential new technologies fbrrice-basd faning sys-
terns. "cclhnoloLies will be revieLed bs environment. i.e.. 
minlk'd low1latid. rainfd uplad. in d irrigated. deep 
water. and lhslkedconditions, because this approach sill 
provide an opportunit to sie\changes within the frame-
sork of the entire svsteni. presen-fitlrnin Aller each 
tatiian. tile likely ilpact tail ssomen and theinlmlications 
ir technligy pngranis swill be discussed. 

In tile third session tihc rle of in technologyiworment 
generation and translkr progranls still be examined. 

A.aarwal. It niodemi/alion and third1981. Arictillural 
world wlonen: Ploinlers liom1the literature arnd an en
pirical anall sis. World IFnuplo,ient Irogranme 
research. ssorking paper. International Labour Office. 
eneis.Switerland. 

Barker. R. and ('ordov a. V.(;. 1978. Labor ULtili/,alion in 
Rice Pr hdction. In I connomic a'onsequences or the 
New Rice Technology. International Rice Research 
Imntitute. Los 13afios. Philippines. 

Ilosenp. IF. 1970. Wonan's Role in Icononie I)aselop
nelnt. St. Martili's Press. Inc.. New York. U.S.A. 

Cain. M. 1979. Java. IndoneSia: The introduction olrice 
processinu technolotgs. In Wormen and I)eclipanent, 
Irene Tinker. (ed).ipp 49-62. Final report of a work
shop conducted bv tie American Associ:ation Ihr tie 
Advancement olfScience fbrthe U.S. I)epartment of 
State. Washington I).(. U.S.A. 

Dixon. R. 1980. Assessing the impact ol'd:velopnlent pro. 
jects ainwsonen. program Discaus-A.I.I). I-ivalualion 
sion Paper No. 8. Otlice of Wonien in Development. 
U.S. Agency IhrInternational I)evelopment. Wash
inglon ).(C..U.S.A. 

Iconomic 	and Stial C(oncil lbrAsia and the Pacific. 
1981. Report ar tile\worksliop on womtens partici
pation in paddy pr .luction inMala\and processing 
sia. Kota lahrn. Mala.sia. (ctloer 21-28. 1981. 

(G-nnaine. A. 1981.Fenmale agricultural esteniion wor
kers.Mimeo. Ford Foundation. New York. U.S.A. 

I lerdi. R.W. 1980.Cha ging Asian Rice Ichnoloy: hi
pact. Ilenelils and Constraints. proceedings of time 
Aurictlltiral Sector S niposia. Agriculture and Rural 
I)eselptnent I)epartient. World Bank. Walshington 
I).C'.. LJ.S.A. 

Jlones. C. of the intrallonslald organi1982. The effects 
Potential benelits Iroln increasing wolaleils involvelnent mtioi+l t produictiotn and the distributil of"revene 
and public policies ta participation on timeparticipation rice cultivators in the Sen + 

Iencourage wimen's rta 
will he discussed. Rice proiect. Niirneo. (aunbridge. lassachusetts. 

Oil the final day thedisussian leader ofeach previous U.S.A. 
session willpresent ctclusions and recomnendations. Statdt K. 1975-76. Wtmen lhriners and ineqities in 
"linecanfecrence may provide the basis tbra network il' agricultural sen ices. Rural Africana 29. 
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AGROFORESTRY 
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The Agroforestry Approach
Potentials and Constraints 
Definition and Scope 

"Agroirestrv has arrived and become firnllv estah-
lished as a termi and concept in intemational devclopment 
and rural science temtinolo.y in asurprisingly short time. 
It was not until the later I(96O.and early 1970s that the 
sword started !oappear. occurring then niainl, in fbrestrv 
circles ;as lir all the virious Ibintsa wider, collective name 
of taungv all'orestation smstetus long in praclice in man\ 
tropical countries (King. 1968). General textbo.iks on trop 
ical agriculture and fa(rming systems from the 197( s do 
not even ncnt;on the word (e.g.. Ruthenberg. 1980: Man-
shard. 1974). The final "breakthrough" o!'the conci -t can 
probably be dated to the report of 1lencet al. (1977). 

Since 1977 at least a,dozen international meetings spe-
cifically about arolrestr- have been held: major UN 

lending and spending programs: international and 
national
institutions. journals, and consltants. specializ-
ing in agroforestry are mushrooiming all over the world. 

There are probablv many interrelated reasons Ifr this 
explosise increase in interesi. No doubt the built-in dyna-
mics of"ashion" hase stimulated the process. but there is 
much more to it than that. Agrolbre.tn' is the first con-
crete concept that builds on a synthesis o' mutch of the 
practical experience and scientific knowledge acquired 
over the past decades in tropical agriculitne. f'orestry. ecol-
ogv. soil science. and niral socioecon, :nics. Our increased 
understanding of' tropical environments. both social and 
eco)logical, and our frequent disappointments and liltres 
svhen trying to implement mlem land-use technologics 
in ecologically sensilive and sociocconomically complex
situations have led toa realizittion that alternative ap-
proatchestolanddevclopnent musthegisen higherpriori,. 

What then is agrolorestry? TIere iscertainly no general 
consensuts. Many definitions iave been propoed. good 
and bad. broad and narrow. Man.. unfbrtunately, make 
stibjective and presumptuous claims that agrof'orestrv. hy 
definition, is a superior and without doubt a more success-
ful approach to land development than others. It would. 
however. seve no purpose here to list a large number of' 
definitions (see Agroforestn' Systems. 1982). '[he Ibliow-
ing definition has the advantage of being objective: 

Agroforestry is a,collective name 'or land-use sys-
ternsand technologies where wxly perennials 
itrees. shnbs. palms. bamboxis, etc.) are deliber-
ately used on the same land-management unit as 
agricultural crops and/or animvls, either on the 

s;Ulmefom tI' orspatial arrangement temporal 
sequence. Inagrolbrestry sssterns tiere are both 

ecological and economical initeractions between the 
dillerent coniponlents. 

This delinition outlines tie broad bonndarics o"agrolbr
estrr and the typical characteristic, il'such systems: 
I. 	agrofbrestur normall involves two or muore species of 

plants (or plants and animals). it least One of'whiCh is 
a woody perennial: 

2. 	inagrolbrestrv 5stem always has two or more out
puts: 

3. -hecycle of an agrolibrestrv system isalways more than 
one year:

4. even ilte most simple agrolbrestr' sstcn ismore corn
plex. ecologically (stnicturallN' and functionally) and 
economicallh, than a monocropping s.sten. 
It is apparent that this definition of agrofirestrv 

encompasses many well-known land-usc systems long
conferemces held during the last five Nears invariably in rraditional shilling cultivationpracticed tle tropics. 
mention the value of agrolbrest.' in their resolutions and and bush fillow ssstems. for example. are included: 
recommendations (e.g.. the FAO World Forcstrv Con- w dxlvhallows are clearly a deliberate and intlrtant part 
gress. 1978. and UN Desertification Conference, 1977: the of the svstem, interacting both ecologically and economi-
UN ('onl'rence on New and Renewable Energy Soirces, cllv with the crops grown in the cultivalion phases. Sys
1981: Ind the UN LI' Session of a Special C'hiract r. ternswith natural lhllows can. ol'course, te clasvsified as 
1982): all principal donor agencies. both bilateral and -primitive" agrolbrestr since no deliberate choice and' 
multilateral. have recently taken tip agrolbrestr' in theirplanting of woody species takes place. 

Furlhernore. all forms of .aungya aflbrestation sNs
tents are included, as well as systemls in which tree crops 
such as nibber. oil palm. and coconut are underplanted 
with other crops or pastures. 

Naturally. more typical agrol.restr sVsels. such as 
the home gardens of'many %%et tropical regions. or the 
deliberate tse of fdilder trees and shrubs in tie dr. trop
ics. are part of'the concept. 

The definition and all that it includes brings ot the 
very important point that ap f'orestrs isonly a nesv word. 
not a,new practice. Its novell' lies in the reali/ation that so 
many dilIerent land-use systems and practices. some oI' 
sshich have traditionaillv fallen into the field of' horticul
lure. some into agriculture. some into forestry. and a con
siderable number of which have not attracted any sys
tenmatic atlention at all. have icommon denominator in 
approach worth exploring and developing in a more sys
tematic and scientitic wy. 

'lleword agrolbrestrs isadmittedly rather unfortunate 
in that it linguisticallv evokes the notion of its being tsub
division of'lbrestrv (Stewart. 1981) rather than an inte
grated f'onn of'lInd use in a much wider sense. The word 
is now so firmly entrenched. however. that there is no 
point in wasting energy or el'ort on trying itoind a better 
one. 
Potential of Agroforestry 

The aim and rationale of agrolbrestr, systems and 
technologies isto optimize positive interactions between 
conmponents (trees/shnnbs ind crops/animals) and 
between these components and the physical environment 
in order to obtain higher total. more diversified, and/or 
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ItiI' stistlinible pr illiti iin tront atailable resutrces ,impli. bI,selection tic"tile hslt-adailte prienanees Itir 
than is ptossible %%ith ier thris or 11ind use under pre- prevailing evironnitental conditioi. could aioiltl to 

tailin.g ec' Icloijeal :and sal ectcntmitconditions,. several hndred percent." Like ise. theat erate .yield ill 

Ilie attIractiiceie ci.itaniricIri approach it) latn) rul'ber ha' inci'ea'~ed I7-ilck in at cetittirt a'sa result it1 
detel p:itnt lies in the potw ial role of tre,s,hn, to lreet.ng ;a. itprcl'td managent.ti t(Nair. 1981). 

oitthle miajor pln'ical and economical con- Ihiere: is not stientilic reasoniltSelecticncitad breed%%talleviat icite 

and paic,trali,t m parts improw 1eure', de,irable inaurolr'',t, 'tch a 

the tropical "orld. 
,trait' acmuftarnier, in pallif in it) 

tldder. lit.i and Iel nuaniit and qualit.,. rooting char-
I lie no't apparent cciom,. cal pi'e,,mial c\it,ii area, acierti' and phenogy Itrable itointerplanting, tsith 

ihere 'oil l'rtilits J iI and depend, it1ainl on 'oil ;iitatil crops. iiitrogii-i\ainion pe't reil'ance. and 

or laic i allter. \i ere crsicci potential i,hih.aind\\here drnght re',itance atinit re'iult inc.qunaletnt succe". Itn
ellrt tcmart! SCtellill-Mill it 

margitallan1d'1tIle deliberate use \\'.i* i"tuprotictit tltat ha 'alread' been Iaide"prow ile
tle incidetnce oi' r;'ttraccd'Czcat i high . ( )nsuch deed. re\idsr'rout ile \en" te'n 

oi' perenitals 
pinl. A',a 	 fro\l'nc. ub-su-t'ima\.it properl., inl'tirattdte land-te ti' retult "erlinn ilt'h1" 

aind \arielie' a fur 

hester capital iL! tclui0.o ilptlls ple. i1 \ \%here it is posible to obtlaill
ettltanice b)th land pr lt.ict it' and su'laiunabilii. I'he 'pecie. cof Ic'.lccutti ylh. eainil

asailalhe I0 IFrle.', 'ititiotll est.ti'. 
the lcre nIlolsated ihevsill ie. hreoreticalt. to use tree' 'eed incnit particular rtCLIreutiei., e.g.. -rowth habits. 
and ,,hruh, it enh.ance 12;Cti ater Pr .wttioi. o It,en imore ecititg i, tite apparenikl . ,tucce"'sul 

mititiait 'oil tertilitt, I retduce erosion and1it) create a \work beitig cOndUILtd at ('IAT ') krllt' the twiO 

tmore esen ilicro-di ialte. naljr diLdvatageIL- 11' hi'gh-nlliltile ctlli.OR'1111,i 
i'. limes er. btictc niantt tent 	 1981).Ilie aluueic f'ag.!roIc,rr 	 re- and it%intohranice tacid .ils I(llulton. 

n io rtI'te amlillrrccin ,n,Iri'ld I itniar,_itiall lituds,. Sonu11eic theI1 ii't ,S'ucis''uIl l l 

in tihe tr are mItund lirtstn stronl. en.'lphaied Ilesimall Itrnier ' ssei'l pi, inIlicl on specii. hat..en bi, 

high Iptcntial. crleriIc',il,. t.hcre inteniie itlorestrx \ World Itank declared its special interest in' slip",Weuh litas 

rnan. 'ear, i.n their abuliu. tic sip- iri"n such ,.rk (\V rM A thOruu.lh di,-Ilank.I981la).,'t,'et ha.,,Ir 
iuisoi il'c"1pottential atid problens if eli inprime

lIrt LdCne aid crosinc lipulations ectcn .ic'al'. 
I unIter po intitial CLutallis iinit'tree Ior .liriciiesttl amiotig toiter ptir-Ihragrcl.irestrn. ipplai'A"h 1' species. 

, 

cii itia rtinal and rich lain.e\ist' in"so.cc.u ic situi- psieappear, i Iturles (1979). 
lioni here land tcn tire and /ocrlaick l rural in ri'tritiri" At presentit t, uldM appear ihaltin altict utliinited 

tcoilln uni hiti,. markelts and cash tiake it 'i.til tocr sc.ope eists in a.grilresl forthe innoiative and inag

people it,prikluce ncs their basi (t l. inalkie de,lpnient pakages. TIhe alleyllr ilsed ftcddir. of tecdtil gv 

tiel. shelter. euc.. frcnti a linit ed laud mrea. in fIl,,orable cropping ,,tiork alIIbA i' a gc t.lexattple tiht utneii

vetticnal tlhinkin ilied in an aertlirestn. solution
has re 

In Lenral term'. Itlere cre. tihe idea and approach cct' tic the problem oldeclining soilIeriilitv and crop prcdu

agroltoresnl scriotuid.Iril,ite rainsl. org'amuic-Iniler- ticu. InilJnueiiol itt sll"ade-tclerant lrage grasses and 

itistiices their miwn. 

itl 
deCpetitetit socilled ili itilanimcreasiitg I'ueltcc d scaircity. legitnies uttder pitie plantatiocns ha' in places inireaseid 
and a lack ill' ciahMd itlra,ruuctitre alonc tihle\ast land proiluctivit subslantiall. .g.. prcjectin the .Iari in 

niajc ril icr tnpiC Actie the the lrazilian Arait/on dricie. 191). lie possibilily itl"Ilid-n'er, are icl' most rele-

ant Ich. ulmit ar.uituents uIr tree in- addresing particular land produclivitv priblerni. e.g.. soilciCal and siCciii 

IIr liok IntoIinning, And pastoral area' Olene et al.. ersicn. crganie matter and Iertilit'. droughl, seasonal
 

197: 1979:i)hl7. 1981 c: Itank/A(). i'lder strtages. and fueland buildint pole needs. bl,FA(). \V'orld 
I n. ar.iuniets agrcicresftri- cimbinina trce' and shrtubs with desired cliarieleristics iinhidirect in fitor ilf' the 

apprauch I la=lid tiQ are the mll-ic itc-requitiinl - bseud sitable spatial icr ieintpral arratgeenlts with annual 
alnicst in- crops anid/or atnitals. ptcses nest' cliallenges to researchpriolucti\tit dcelines anlid lid prolbleitis thali 


carialh il0\v indirimininate renicval tf pertanent li de\ elicpiett orgtiiticns.
 

vegetatin c to\er tlbe it hiret. vt dlind. or pl.ittLdI trees'. 
li thtleon Some Problems and Constraints

Aurctruniists are als reali/ii2 iicreasitilt 
lgriti teclciisIler are iresm.mstenis aitd can and 

crucial Inpical area'. the A.tiat c rain tcrkest. tior evaiiple. ttill t.'iete an signilift'anit impa.t iit tihe alleviation or 
is a tree-based land-tuse s stein. either iourtitulturaIl i'rops. IropiCial prcx.ltiti\il., problems. tnaniV ionstrainsl 

teasible. lon-tiri apprc ch tic deelcpl ett fuir or1nte 

laI 
ltiresn.icr agrtilresir\ (Alt. iii. 1979: I leclit. 192). mtstli e ercimle. Secral autlhtrs lhave "recenill dis

lie sistenalic atid 'cientiti tell en agrilicr- cussed thee.eli cp If' diltictillies tt ich a,.rilciresr l1ces. h'M, 

est app'arst Ithld especially great prolliie inthe prac- ugh arranged sIghll.,paper. allll ill a dilleren"tva\. ill 

ticallv i', rplccred 'l, itllpriitiit icf ui papers ,t I )78).ilil gef..tic 1t1tlti- Ibased 1 b, A 	 tin (181).Anlriese ( 1 

It98I). Ihurle\ (19,)). (attlersicnspecies. In agricullure. horticutlture. ArcldI lIlt2). Illdtvski I 8 
and lhilresin. ',steInatitc and deterinined elirts ic ini- (1981).aid ()penhivLaid N1uris 11974). 

prite desirable characteristics incrops thrug.h ,elec liti At,,uig tle 

purpi,,e Ireef,/,hrub 

most htictis Leneral coun,irailtts tica sig

atid breedit u ha\ aili\ed retiarkable results. ''lie niticant cy agrc,restrs ards inreasi gu niribtlit i 

green reu\olitili m ittajt' part cf'\vhicihasli le .rihdicivi%it' tripical latid, isthe \.ene th he p 	 eClrtigtuillde il" 

detlopment icfimproved taricties i rice. ntie. and the problem isel'f We are talkitlg aiul hntdreds of'til

siheial. is (ie tm-,t\.del'\ knint,eamiple. NOilessSpec- licti (11'Ilrilters atId laideh:ss pei;ple spread titer vast 
cit ctoita'utltr results lime ieen btained in Iireslr aiid hcrli- epmnses of irci pical land. I iysical ais\ellass 

culture. alitberg, (1981 . lfreattiple. relptrts tn l:' a- it' liltitatiutis tc raticnal laud use are itttuerable. 

Illycu cunl/hhilviti: lhe results if trials) sht',.ed Ihalt Raipid p pIllalitul grtitlt. tins;t land teite. erisit. 

tile po ential gain illpri x lictivity t,.hie tan be achieved drctlhts. Ic u.Is.dclitliti scil frleility . laIk icfinfrastr, :
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lure. political inslahilit*, and illiteracy are characteristic t1' 4. "len the same paper wasI%presented hothe "Sith Ses
regions \where agrolbrestr approaches to land use haw ;i sion of the I'A() (ommittee on I norestiin \a\ 
polential role to play. It is sell-evident -hatilagrolbresr. 
development cain never b. seen in isolation From .eneral 
Mial and physical development problems. 

The developmel of agrolirestn m tech-s stemls and 
niques requires. :aman*.vleels and slaes, thle kind of it)-
tegrated and multidisciplinan approach firwich esisting 
institutions. tIlh tiationatl ' international. are rareh 
equipped. IEducalion at te: ...ical and prollssit'nal levels 
alhmost alwa\s takes place alonL Iraditional disciplinar\ 
lines. i.e.. jirestrs. awriculhure. animal Iiushandrs. etc. In a 
similar w\s research institutions orjinarih ssirk on 
siricilv discipline-orienled problems. I \n whf'ere s\stels 

1982, the thlliwinu- iltr.hluctt try wlrds \%ere used 
\hellsuillmiiari/illg the seclion till arotosrestrm I , 

acdiese the inetegratin ll csial ith productionl and 
proleclion ihjectises. iiileeraid tIresi mitana enent 
needs to inohe ai holiticapproach iothe use of'ilfrest 
land and tforest resoirce- IWA(). 1982 1: 

5. similrh. Mien the Internatiomal 'ounicil Ijir Research 
in Agri iirestt I('RA I was created in 1978. it \;Is 
tie resull ilfill II)R('-sit'nsoreid to identitysllthu tile
 
naIdjor pritrit. area iii Itpical Itrest rs research ('Belle 
elll..
1977):
 

6. I('RAl was noit admilted ta the ('onsullatise Group 
research prog.rans are being undertaken, these are ollell. oilInternational .\ericulturai Researh (*(IAR) ol 
and understalidabh . strotl .'hbiased to"ards the basiC tihe grounds that lIorestrs \was notiii the nandate of the 
discipline ot the institute %\heretileprogra in is hioued. 

At ovellent antd adiinitratise le\els. riuid bound-
aries more ollenthan not separate departenits dealing 
\sith differtct aspects ot Intd use. Ioda%such dis.isiuil is 
bei iir accentualted b\ iticreasine. contptitiol fjr scarce 
delOptllenil resttrces. In man . probabl. luost, tropical 
developing rtuntries. tIresmt' ald agriculture arc under 
ditkerew ininistrie. The latter is likelh to be the tiore 
oresti.iius and po serfftt ministrx swilth respect itllanrd 
nianllaietlient. M5tite tile fIrmer lisuall\ responsi-m carries 
bilits tir arolirestr) (i.e.. in the ti.,\countries sshere ail\ 
Ionnal agrolirestr programit esisis. 

( ( itisilltes. 
7. 	 \%it ot"the most importanti r-cent rep ,ris till hi I)l 

tackle problemns ll'iricullural production ill develop. 
in.- counlries. repoirts ssicli ssill hase fir-rcachine il
plicatiotls tal cittniltiititics" luiditigIir tle interalia 

priorities. "Agricultire: I lowards Xf 19l)t
2(X t1".,(F). 


aind "'Acceleratld ID)e cliplen Sub-Saharan Africah iil 

- An Agenda Ijr Action "(World Ianik. 198Ih).do not
 
mention agrlirestrs at all. lir ai etluivalent
 
approaich il land use under arn\other nilatme.
 
Such evidence illustrates a itnidantenial itislilttiotal 

Ltnlstrait% witi respect il:critlliresi'. title MhicI. it a 
I.aid legislatiotn and its superision olltn rcllect crude stuntitars tmi hltread."A,.grliriestt is itslitutirlallh 

adillinistratise disisions: distinct laws p sern Iurcst as 
opposcd to agricultulral land. Some xt)ulltries e\en hase 
laws, tlakitig illtrees. including planled oles. gosertnent 
propert. . It goes .vithout such laws elli.ctivelss.rsing that 
undennile atlips to conincste tille-s to plant trees. 

Althotuh nitst inteniational agencies. e '. IN bodies. 
dselopiletnt banks. ald bilateral aid agencies. pa lip 
service itt aurobrestr and to an integrated approach iii 
land d.sehpment. ninelicless traditiital disciplinat' 
biuLida ;esstill impede the cIeclii\entess tit their stork. 
Ito. As inthe case ot' national institutions. a'riitirestr is 
oflel considered as a brancl o" Iresti-, or caeti of en-
\ironntental iclmeans'thal rcsiturces Iorconservatiol.

its protniiiion and developnt are alloc:ated sia ifrest 

di\isions irdepalillents. As iconsequence. uliirttttlale-
s..iniernati.inal rescarc.h and deelpinletnt itlds Ir 
at, are. in relative tertlis. s.arce.rtlirestr 

coilsidered a sub-disisioil' tiirestrs. I:trestr\ instituliotn 
deal \wittt Itreslr and Irnest land. The major potential if' 
agrolireslr lies in tileilteeratio ol'trees itlt Ijiricultural 

atid pastoral latnds. The descloptlent ll ise lands is tlre 
mdillate of' a-ricultural insiuiins. Agricultural intilu
lioins are not iatidated it)deal \ilh aurotii rest-s." 

Another impedimenlt it the progress illariircsttr is 
the ditlicull\ ilherent in lechnliotiv I'-transfer tension 
may be rclativelv eas\ iii ssell-establisho. and nioderatelv 
proispertlus agricullural areas \%lire hie pllsical atld 
admilisnirative intfrasrtutre is %ell dcsclop.d, -ut it is far 
tItlire diflicult in Ihose vit expatnses i'lands shere tile 
agrolirest approtach illland use is tltostacutlely needed. 
I lere tiletinavailahilitsl ol'e tension s rsices tcompetetnt Itt
teach itlegrated developtiteit serious shlrland is a 

colingt indeed: even ssitere roads anid Funds are adequatle 
It) enable esietlsiil \viirktrN It) reachLtatget tiriers. 
eiension ssorkei. just si their "lntilier- llinisleries. are 

Without our ill any \a utderralitg the importance oti all itSx likets it be orietted ii single ir separate dici
thedeternined ellirtsnade b\ Ile World Bank. FAO plines. 
ald ither intematitnal bodies itt the tield of'aritrestrs. FarnteN. tititrcter. \it has.e ti be cimiinced abouti 
it is still doubtltil whether thes \ill ave ar ilmajor in- the be nelilstit' new tcchnilgs. N i t ie \ er\dilhi
pact. unless there is a radical rethinking within these cult to illrsluCe Ile"s andt better species, or. it areas's here 
tirgatli/ations ill'the nattire and pittenlial role ill' trees are alreadv part mal land nlana.etientagroltr- of'ilte tradili 
esi. Stlle ealnpleN in suppourt ot'lhis conitentitt: s\stCi. tI make tanlers altoipt margitnal itirprit etlls in 
. igrolrestr* is stionly proitl ied b\ the World Laink. lalagementli practices. It timire ill' halis txLilsideralh a 

but nrainhl ill tit Forest Sector hiliCv Paper- (World 
Batik. 1978t: 

2. 	auirofirresliv development suppotrt is incorp ,rated ilti 
the "Forestry Ijr Rural Ctmmunilies - program tt'the 
FAO I:orcst'i)epalrtment: 

3. agrt lorestry Ilas been identilied as a priitrilv research 
field in tropical tbresirs in aIjointWorld IIank/l:AO 
11981 ) report prepared 'flrtie Internatimnal i nion if 
I:orcstr. Research Organiuations tiLFRO) ntlierence 
in K\oiio. Japan, in 1981: 

s-here itattaged trees anrd shrubs are 
pertod beten plantilg a tree and aichie\esh appreciable 
bnelils ftro it insolse risks thin Ittirin \%itt lilited 
resources inial it ild\ 

lengL, 	 tsoelties. 'Ile 

not be prepared Ii take. Similarh. 
t- net it) illiptsible ito incelandt-uters Itt lake 
iong-lertitivestments where land tenurtre is uncertain. 

Siocial and cultural atlitudesIna\be iobstacles ltladtopting 
sound agrolresr practices Iicalls . II is crlainlv sstrth
svhile liwrdeseltpmcnt arnd esieiliti persnnel it ana
hse stichatliludes closets. tir tIes Inias \en well be in 
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C.Id par, [alitiliI. I'Liple" llegalit e pssiittn tittt art!i, i tither retions or at thil iniernationiil le.t'l. It i,. cerlalI1 

trees ill ts,-te-Ih-iittesed areas is a Iil| c110Iln eask. cii.idnii.e that iroli,rsin has Iin it'littld as ill 

itinalh. there .ire i ,ll tttith-it)-eat+ill t isisie ill agricultural research at lilt' presill reilmal lilel

oltrailt', lit he 1%\eroinie u. InihIndit\ w InaLdilitmnaI ure.a;lbelire Iinelolin erfilr- ilt,.	 sni,,t%'ill' inmpilatlicek+.',tr\ can Iv hi~leninlll.Ict;i. ke.mali,,hin%,.,tcins' 


i lice' ,kill, ,i,'-priitcltin. anti inilliaei k, rtliuire ilitl 

mlied.lkllr n.'tri lIll Iiillnitln. Waler atailabililt lIr 

ltleriie'. prICclistit I"' itill lni iltiii'l dlle'ic 

.ittiil'. incre.,eld little neetled ilI1a Ml ol r Ila 
ile pri idjleiti ll I/ll e lie¢ lite iIIIeri-coiileni. I 1111 
lio tti, Irc'¢

, alld t'rtp. ili these ta'k' art likclt it'iemel 
require lldili'nal restllt're. Istlth ib ir alit! t..cilal. 

\\hhi Ililt t ilie Illeallill' or arlnclr. C'rediiI Ittild 

anlt li silitiell, '%illhit t itlrt-isti thlepstbilt\ itt idt 

palrli il Ill si.li1'1itei i rtr\ut t l phase 2 

' lilIs 


Some Examples of Agroforestry Practices 
A', \ih In lllI \\ sitcitlte', ll search it".11n ihentitt. 

.ieiisblv.tle I h' tatl its Ilir share iti' .is',ilic.'iiitlfitrI' 

SCtlillie & Ihltt iski. 1)7) KiL. 1979: Itrres. 1979: 
(railler. 19,1: 'erLr;l. 19S11. It \ttidltike tillittl 
here lhi ilake it -taileL ret+e' it ali pritptstlIldiilici-
liiit \'tst ilns. ( ' alt crierli hIr tlil'erkiiiiiiti iil'a ri tr-
esllr. .'11' . loittetr. killnli tltnrt.'iur: 

I. 	 plh\,i'al structure ii pirtitulir Itie spatial arri.ge-
Mlwll tit"tl\ t. ti tlilllsj, iII rlatiitin hi crtips it' 

Irees are plnlietl at rgular inlrt is. ill alleo',. iii pa lh-

es. ir ill i iapli;irtli %.\ ). ilt! Ii Ie Ed't.rtital ',llll-t 

ilicaliiit 1.te.. it'll is it-\o-,,h tor nllli- ih51'\ ,.Ini: 

2. 	 temipontral arrilipllilil \hlther cr,p,/imillI llild i 
treer peirn ielittl inii¢d ir ititatetl Otlint s\ Ino. 
antl thie perit.iiltc it tree rtlatioll: 

3. Ielatite illlwirtillKt'e alt rile i''t'tlltl.lelts tt ltclier 
Ihe' s.sleln is aerisiti+.tit ln(i.e.. aimin- ito st' lsh 

tree platilaliil. kilpasitral trees/shruhs ,ipptrl-

ie nili prix titt). a all (rtp,. trees.l osil ii 
inI .llinllsi lit islure). Ictertrees stnil itr M 


prillCdlt/,uplrti ti Ii r n.rtp p ititiill: 


4. pi.rtiolti I nlis/imill s\i e ll tt tilther Itiit. 
tiit1itl. tidLcr. tr aml ither single priduct titnlill;ae. 

itr ti hetier it is a niiliiile-i ullpilt s.sln: 

5. 	 stial aloti itsiiiic teatlires ithcilner the \enitire is 
Iir.e s'ilIc tr siill scale. itnlllierotli. siibsistenice. itr 

i1lericlletc . 

I here are innlllillCri,ile esiiples itl Irilitli;ll ag"rl-
lilresir \stslelis ail pratic'es ilthe illoi". t.nIte tigth 
s,C.es'.lli. i Nrssllt't'lnilllin2 Ii dlie pressllre it"'\iiJin-

ille hllnlliall illit ttlhle.li,"c llllmil tEiliins. (iihbl 
ret letts it', ,iCiii iti.es til ie li ltnd. o0re.1itp1+. ill

1 )
'tiibe aill utls ski (I1979 oi Nuir I1982}. S t cral 

reeiittilil lltl +t uililn ictills ha t ils tlieen citimipiletl it 

I'Cll .ears lee.. ltiitlituski. 1979
i hlr ( 'enlrl .itl Stiilhi 

Aiiieri.a': ,,ni oIi\tlll. tI)79 I Itr lec SAM+ i Al'rit.,: 

\liletlunis tnll\\'i 1979Wuiukuiiinauth. lr Sitiullicisi 
.\i1: alnl I V ). I9s I t,r liltli ltiti Sri .inki i. 

It is pr i4 lll A Io ;1%thtlie liti+ trl\er- rile il' 

,slcesslill. Iradtitnul, .gri Irelr irictices etisi, ill the 
itti t rtelillls il't Ulitlish I ii AsIa. It is ;lsti ill IlteseS tl+111 
rt-el 
etiti, 
prit .Ie, 
,irit,i 

111 

Itllilti leII s it 
IIt.i\ 


uIrlher. Stiiilarl. 

onitagr itrein are 


tre 1kiil I 
C r,'s;irCl dnLI 1 let l1ii it 

lit ilipritte igrsdbreslr 

in siutitinima,. tiscipIlinar% till-

are tie sinall-h0+tidr cA nu1 il;illiltits', MILderpianieid 

wtll i th! crttp. slpices. anld pastures ill the humiilSmult-
West C('iltall retiol (NiNir. 1979: Nairanl V,iih'e,. 1980). 
aniti the , pasi trill it' IRaastians\sieiiis file 
I)erl ih iati i tliell reilrk lI tree I'rtniti t 'wnturin 

tkhejri) ('ARI. 1981: MaInn aIld Sal\¢1;. 1I80). \ariitis 

litis tll tree t i1t'1 earldens Ite tin .lavi Iipl.up i ll 

I2ttttlhe arablellt.l .It esi tineilofihIt Illi!i '%li

e'e'stul. nullitiitipi - itIpl tratlititnai Irtipica ;utl-Use s,S
lenis base atil a' lcinlulttit l 1perelliai tree' alit! crops. 
It is it thit Ilie cr itsa;I ruleipllptll iit these I e 

Iril parl iI"i alM k t tlih tn priseslitlti eit ;itt tl 

ield'i aill'innulcr.tps IlVierstii. 1982: Ihinlpart el il.. 
19i). 

',uth is malt) 

/l't'rthl Oilipil i lm. Illtit-i !iAawliniht nall tir
iitere*latl obrcomlnmer.ia Iaitti 1iriltetli\ piirl'ises is ;I 

citluilll ilt rapithlli epl ILliip2 prl.iC ill the lliliie 


pilie, (( i+neraiat. 1982: hillisti . 1979: Veracit it. I980). 
Ill .lilll\sii s. lelntliC t ICiiplle'llls

, 
ire bei1inptlIler

taken it, intriidlice li\ estitek intio snitll-IitileLr rubbecr 

plainitliitiis (tW:1 linp1 . t47)9: Wai Imltibitug ail 
Abraham. 19

7(). ati ill Sr lnkaI prti+.t 
, 

are bein iii

pleinicih ito detclip Ilti t.hiiiill iiic.d Ka itl\ titrest 
eartle',. 

"Ihe' eainiples illustrate lumtt richtile Ititlian sub-con
lten alt l the Sitheast Aian reii i are. ini astiliresin 

e\crience. iiticih i1tftthilh is Irainlerabie tlo itlier tropical 
re'i.ts. 

Ilte ih.et.ratiitl iiiipiirpt t.' treesuc .lan 

Agroforesry Research Today 
IIhere ire pritbabl.\ le0% tieLls in %iWlltlttre is such i 

igu pietiial tlr stistaintial pit-t)lllfs t e illin lllsm.nis 

resirlch is ill daenlrestrt'.. St\stellic resererch Ibr Leer

aliiie siiituible ie' IetlilI/ii , inl trpitwralilg %%told\ iiul
tipirplose ipreniias iii agricultural laIntl-tse ss tYnei is 

hiarelt in its ii" iic'\. 
Itf\wC keep ill ijint tit briat tietillitill itit'a rittiresin 

diet! earlier. then certaiil.\ ap ri iltresin research has been. 

llh onillies to be. t.'ttiitnit'et ;i dernlal iskciplinaln

itl iLniniitlil\-itrietitetl researelh illstiltles tlirttihtiliIt 
tihe+ triit. I aiples inilutle research tip re'ine paslil" 
Clilleatlishlltili tIIillrpla iin ill tree tips (,spcciillk 
rubibe'r altt civotinil : research Eonsihtlin itlice. lea. il 
to'iw'ii: sihlluie, , 1' Ir iiinal sliiiin iicllitlat\Ih: r+searth 
it suitable illl.Iga praclices: I'tichl ild tree species trials: 
tld wtoirktin iritttse ,'ecies in dr. rtg.olils. 

Allhluuh inuh i' this tsrk i, id ilire+t rel, -ante lll 
iller+t- tohit . seIllliic tietchlpip' lil tt a ritltr+.r.\ .s,,

ternls. it is lso clear that iEt' s Iii11e (n10ii ,itlh li0il Il 
strtng I iseIplille- ir cltllllI.lilit\-bi;tsct ;lills: lto li;asi
11i/C. iri ltlti it' i1t rilliuier cs;ite. increase \icits i1lf -

Clt. iiinii/e its itt' timbtr plal;iiinn e lsthlhiilliel. 
allt Iitd the Ilasi ,-rmitn Iluitiid ir tihenttl high
*ietltin trillntrilills brittse slecies. All slt i ct. it"s 

are pl+pri.prime it, iteIh¢ tilalts it' tl e in tlittimis arr\

itL itIthe research. 
I here is. hitt cr. lile itiliwii reeartli t iard, dte-

Ill il Itpii lltiiies anlid s s ' Mild)t. hilclllh [ihpr1ihi less setcrc here 

http:comlnmer.ia


optinnm use 0f niultipurpose tree, and Shrubs. address 
the riltiple problems lied h%siall- ttd rnedittm-si/ed 
sulbsistenlce (or Inxed sulssilnce/eash) lhlrner or pastor-
;tlists in the iropi,. Tlliis is \there the real challenge aid 
potettial ollfautltresi tlintit igx.-ntratii research 
lies and \\ here sope eists, for almost tuliniiled intuit a-
ltse atid itla.inatise thinkin ,iiid,ork. I inding aid il-
pro\ in the Ibst IeA\ll. tlapled (.'.hiliill. id stx.all.s 
species for tieethiliuler ct.iiibined tIsehltod and d 
seasi' I lodder needs. iildiitu tile Spatial arranellment ald 

tilatia elienl 'l"this specie, \ liich nininies its co'nipeli-

tit'ii %%ill Litia)l crol,, and imt\ijii. , itsrtise miii-

aild niicrioliinli;i iil fhidiili 'thk\
potentials. \ 
species that cumibiie, cash prwUClion (e.g.. fruit,. ltils. 
Itlf) \sith exelleii fltures as a soil terrace stabili/er 
Ihese are tile LInds or di,c, 'eries it' \hiclh a rolresr 
resarch aspires. 

\\'hf is i 'IIon h donel ill this Ield? []he Illlin 
rea.i'n \ouild eetti to bi the institutional coiistrait 
r.terred to earlier. A, a result if the igid disciplinir litne% 

'tn silih0 it lItutl-deh.,iiipmeil research is heinn 

C'i-ilucteLd. there siinpl[' are fi) istitutlions \ith the nuau-

date or life Ilulti-dtscipliiuarx resource retquiretd ol 

itlelipt integirated ins estina its an enire[\ unbiased. 

prt'bleni-oriettid \%ia.\. 


u\niuna the appru\iiiatel. (AN)l rest research tigani-

/Litlons llid nl're tltll lnriculttirala
I(MX) research institutes 
and Ige:ncies ins.ohed in tropiCal aMidstlb-tropilland-
ue 	 research ideniiied ii i recent stldy b the World 
ll,ink/F.A) (19811. less than 91)are currents coifductiil 
research oil agroiires,tr. or haise lile capacit, toti o. 

Iii spite i'f this faic 1li" amount of research is tinder 
ss%.sconcerning auarollrestu teehnif, cilpi 'nen,' aind 
,stems. [Ilie latter. hotseti.. teinds ito Ie o descriplite. 
t.iltili. nature. arid the ftorner. thOiUgi ofteun aimin it 
¢neratin nes. Itcimlu'ies. d es so (Ir tlhe iostii part ii 

;all Idli. piecetmeal s\%i sithouit atclear prior inl\sis tof' 
the speciliOc ll huld-usC probletis which the mw tech-
Iiitig-. is supposed to solse. lhese reser, ations aside. 
intui ifl this research is ofcitsiderable piitential \value It 
,imph reiliils d :hihitb Mtlher tie studies MItlihie 
been hentiln are ie nillott relen tottheir respectit e shtill-
ti,,n. 

Xi'nle inteniit 'litllilsli'tiitii,.i.e.. tihosueeither based 
in deseloped cttntries or suppi'rtned I11ore ir less enirel 
l, funis(di i det'eloped ci'tntries aIodi ,.orkitig on prti-h 
letm, ciimm to re tliiiimo iie. cUntr)ie daing agri-
tiirest ,\ tsa,¢i.h. iii1st rking ol ilihiirniadin anld traiiing 
in supprin ilsuch research: 
I . I: it Nairihi is the oitls, inslitUtion conceitid 

espressl ti' perfor g research oini a glbal 
hasis: 

2. 	the inlernali 'nl tree cri p institttes (I '.K.. I '..A.. and 
Australia I are primarily io..upied \itli ila coitmpila-
tilti relsalt Itoiii ptipiirpse trees: 

3. thle Nitruo'ni-\ll II I .A.)I r.e Asst,,i.tiiit tssaii. 
iS sttlshi in tlie ssss,, nt atud de teliipiennt ith'leg-
Itlhl's trees: 

4. 	 the Nation'al Acades in Sci unt, es ..",.A.t cillects in-
fortatitn alhi t I.lhls, xl and heniie tree pecies: 

5. 	 h(ln iiii ,uiealth I-oresrs IsiitILth '.K.j is iri-
'ltd ith intlinntii. rese.rcti. anid training: 

i. 	 the IEast-West ( nter II lhiaii. I '.S \ inlides agnmii-
Iores in i its prigral Of pliblieaiiin,. ietings. antd 
Irailinl: 

7. 	the United Natiotns Unit 'tit, is arranging workshops
 
ol an.rolirestr."
 

8. MtiC. eliiittetttsIilf N Io'A( Ys research pri igrain in
ciude agroitrisln 

9. Sone anrolirstrx prlii ts are initiaties of unilt iliies 
ill detiloped cissitries e.'.. the triiiersit\ of Ani
,,ma' ()fice of Arid ILaid, Studies (I..A.'). Wann
inen A-rictilu I 'hi\rsits (lit. Net rlands). the 
Uinit, ril es il' I Iliitlr 'and I reibtir.4 0 ederal 
Republic ol"'Griii, . lid the Iiti.'r',its uf N1101t
pellier (lriiic): 

10l."ome ('GIAR center' are CnanUtl in tclCitulins 
.neerailin. research ii tai anirolbresir nature. e.n*.. 

IHA on alle\ crtpping (lI.ciii h' miiile). ('I.\'In 
I.0r1i.i011 lick) sil-tolraiice and 1) Content).nut si[ii 

aiid II.(A 'in brosse tree' aandillr,: in iicreasimu 
ass aretness ll'te role if trees i tileIlimni a,s\ stenus 
of their Inaltie areas has ilsti becomite noticeable at 
IRRI. I(RISA'. and I(,AR) M. hut i ha,, not st led 
to specilic research acti,,itics: 

II. 	 [A(), 'l Rest ui.rceIaiiel o1"I':perls Forest Gete 
\sorks in conjiinction %'itsIII'6iIt On dati, i.lle.tiniII 
atd assessmieit ll intrmuatiou about arboreal spe
cies Iir tle ittimpriite t ol" rural Iitiiug. part icular. 
in arid/senitrid areas. 

Il iddition aluable inlri tuio of direcl and inlirect 
reletvance Ili inrol'ress is siored and. in tutatuscases. sx\s-
tenIt.liCll.l updaLX'd in tl iriier couloial unzriclulture . nd 
l'restrx instittit ins.Such I, the Tropical P'roducis Inisti-
Ili - [i.K.). %aritlsCt niiin\,ahh illtittts ad tlireaus 
L K. and Australia. The Roua lruipical Institute (the 

Netherlatilds). and (Il. IRAf. aid IIAIT oIofFrance 
4hr tropica) fi-restx. amricultie. uId Mliil husbiudrx. 
respecti\ el.\I. AIltiLih thi cuiuniulatis e list ma\ seem iii
prill,site. it is 1tt likel int!fil Itldne'tarill terns the total 
\olutti ' related itoannrnil'restof\tork in progress directls 
ex .eds 'SSIt milliosu per,,ear. 

At regiinal auLdnaltiunal letels an increasina nuittber 
Or ihlstlltttes are itdlhl. anrilirestrs-related research Io 
their progranms. Some ttlitie itire lin -stanudinn nnd in
teresttling research ellins hat. originated. not surprisinghl.. 
in lie South and Sout .ast ..Xsi',n regi ills. 

Ili India se'.'ral of the Ininuu ('iiuiiCil Ior Agricultural 
R:e-e-arch instittes aremilt inlt¢e. in refliinn ttLholiies 
iI1lds\steitis of' itirec relesiice to anriit.irests. Pirtntl
lars the: 
I. 	C rasslald nid I iler Res.rch Istftlte (1;1:1,1) in
 

JIhansi uilipinullupii (fidder tree,:
 
2. (Central Arid Z/iIic Resarch Iitstituii ((AZIl) ill 

.hxIihpur Ii/iiiip iiicririt and iother drs-lad iul
tipurpise species: 

3. 	Cettral Ilauation (rps Research Inistitite (I'C'RI) 
in Kasaragtl niltlli-,tori, ied cropping: 

4. 	 (entral Xiiil Midl Water ('nseraliuin RsLearch and 
Frainn 11Jtilti ill Dehra I )i: thle uie il tiillipurll 

pose trees irciusm..latmon.
 
)their Indian insitiitiiins purliatlk initohed in agn ir

estr% itclltleC: 
I. 	 tle I'orest Reearch Institute and Ci'lle s at I)elhra 

I )ti .i ttler tree Llllislinin iimethidiss;iin Ll 

ind fuelstol:
 

2. 	 Ile Ittdian Institute Ir MiXl n ..eni ii ,llahabud 
st<itil Islpc ts i'\ and rural ut.la' il'.irces: 

3. the Xatiicr Isiiue in Bihur sihiti'en iuitd institu
liunal aspects l'agrioiirestr.\ 
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4. 	 see'ral a ricultral uinivtsitie, at scattered loationits 
tltroltwtlout India. 

AtnIndia. t number of' instittes cess here inlSouth-
east Asia are actiels enrwaed it researchlt otnstiritils 
:spects ofagrolorests or ot relltd teh0ltlgies: 
I. 	in Indoi esi ile C)rgani/alitn r iropictl Iilos 


(IIIC)ii( )i I roducits Resetirci
tte ttest and IFtirest I t

Inutitittes o t lheAgenx for Agriculitural Research atitd 
S)e\coptmnt itt Itotior. the Institite of I£cologx itt 

haniding. e Iittill C Mia(Iadjalhit [orcsin tilte 
tL altd Peu!in'vcii\ it Y jttk~trta. rl tita iin LI-

_jalrita. 01111rPrmi Pe itiari il 

k.troi: 
L it the IPhilippintcs tlte Ieirest Resetrcl Instiitute. ('i-


lege. i.l th ipcar ittlutrics ( orporattii i 


Il'l' ilt I. ili\s it l,, iolaflo. aitd ilte 


Viss asState C ollee t * r re iltre let: 

3. hitNiala\ski thei iIassil ,ricuiltiral Research and 
I)esclopileill Itstitl titthItbhher Research IlsitttC. 

lis,,aindland-use expert,. The teamuetonsists l' al, 
airotittuist. ;ih trtictilitris, ;itorester. al animial hus
banid:\ expert, a sicial aiitrttpologst.al armueconomuist. 
i hi-cltinhatiloitlst and iphxsical land evaluation expert/ 
stil scientist. IBthl itnKe:\ iatd elses here lthrotllh eollah
oratioit\ rii inotal and ia Iinii tit ertiatiomal. re ilons. 
tihe teaii developmenit ol dia cisnlow workintil i lhe oslia 
tiid ii t mdliil ohv. 

2. The sxsteitlic collectiont and evauitation (it exisitiig 
kito eicd boutiagril technologics. aind tileitirestr.\ dccl
opeliitn t iltoo s for the aplpropria e siud\ of1stici ill

,
 

formtatiotn. 
3.Tlteestablishment ofan efficient progrtttm for dissetu

inaling intlriniion alitilagrolirestr, t1tliods and t ch

nololies to scicnlis s. developmeit planners. ad institu

ihoo' in developin contiiries. 

Iltee ojiectii\es are t lie achi ced hrtugh seei 

Forest Restarch Infititt 	 (il mltUilly sipporive progra ins withit IMIhall ICRAI:tilte itKepollti eI llOil , 


Researclt Itsituit.e otl Mahs sia. and tlte iUniversit, of' 
Nialasi ilKuil tittpttr 

4. 	 illllikild tilte Uni. ill(hiia Maii atd'irsit\ 

Kaseis arltCniersit \: 


5. 	itlPaptia Ne\ (hihc, tliileItti\ersitx l aptia New 
C(itiica itI.ac. 
lhis list. lichis incomlplete. SutlgUsb thevarit3 of,ill-

titititsln. iisoi researchiC ,aetl lirill i ro or-
esnr -related subjects. Ii Sotlteast Asia. SIARCA has 
recenli aken iltitiatise to createtile i IRgional Agroliir-
esr IResarch anti IE£tl ilcioit Netiirk in s ich insn if' 
the instiltutillns titnitioned iabove will. it is to Ib hoped. 

prijects adiactivities will be carried tiit: 
I. 	 imailaen eil anild aditinistratiii - this coinpotnt 

tic ils isitt pitriratit plamnnintg adt coiordination. Flid 
risiing ptblic relalions. and general adnthtistratiin . 

inlortn
tiitn rCitiCst senice ald assemible dicumettationi ilet.s
 
tiniroltirestr. particularl. on \aritLis a rolitrestr
 
s,stels tlt! till 


2. ii lornttition services - IC'RA I will ol1r an11 

titilipurptse trees. It will hasct Iibr ir 
h rill-hitIsiC and exerntial use attd produce pihlict

tiilts tilt i'roloresin. An IIW)R(inlirtation sptcialist. 
i do.tnvitleitrial. ai librar) tisistaill. i1Lt i publica
tiolts olliceriake up tile librar stal .1\\iltiiseiplitt irs 

necessar:tike part. N stries t'reseirch priects are planinecd ill inpts provided i'votlher s,il'vliterc 
\hic ICR N\ ill shire intimeprliect loritlation phase. 

ICRAF's Role and Program 

I lie Internatinil Uo.nil ir Research in Agrottrestr 

IlIC R NIlI \%a.sset tip inl1977 ,iltheRI\al Tripical Insii-
title i nl ised heatlt uartersAtisterdait. It it) its preseit 

R A %, ate is ti tstiniti-s i anlNail 197 8. I 

late. initiale. atl stpport research horthedeseltipiltiti of 
sustliiable ald producli e Iid-is systell, (il tile tLCl-
tipin \sirld) ba ed tillte igle ilt if wood. pereniials 

i nl ii. K eim ii nl 

ssithc~ropl /iirtiiitls, 

iiter nallttart 
ees.,is etitirel itlepeCtCii Irtnt till supra-itatiottal blitois. 
aindreccis esit,tiperatioial tutiisl principall\ front arious 
hilateraldoiorCllei .c aIItlpri\alitlo ttilltraiit 

The ctiotitcil. giiriel l\an tli l if trlls-

s. 

IC1,AIspeti somtie in ititil etirs setircliihc lir ;ieitits 
tiitl ti rtitcifle uilfill itsiitntLite,.This \\isitti eass ik hYi 
tessallexcitit fitd.ltitle lilii1ciiplait iin ill tlr i 
prti.ictillv tintiteld niither ol'clilleiging and interesiiig 
prithilenistitte tictisities. ICR',\set Itissork. ilittoreter. it 
tltllthspere chaiirged isillenorittous iluteniliotal e\pectii-
liills: it wtis etdiisedll.\iithItexireittel telestIttds., itt At its 

19,1 a I IBoardil t frll'slcs Iintills;ntI tittleits.-C "A1 
tigreecl tipinii ti coiirhirelnii \%ork pltiti Ir iltectiitig 
iliur-etirperiid,.lThispllti dihr ,liti. 

Ilie dccltepint iiihin IClRAIlil'ininierdisciplintiry 
,ittiti) titntl appropriate tilehithlt giesti assesscinstrainis 
ill ltitd-USe sStetiIs altl I0iidCiils i riiires r slutilts it 
isercilime titese ciistraitts. lit tireer Io 
thicli iltis s stetitictills id,:itil 

o 

ie.alter intg tlmeex-
pC ite allkutssletlge rctliiret!lthe lidd tiagri hrestrx. 
IC'RAI: recruited a ittuuliidiscipliniar iore teat ti' scicim-

3. traillinl1and etdueationt- ICR A: still nitun training
 

Fgcoursesiinagritiiresr research ainddesclopiment
 
linell ntdin iinateritil lC ,plei. t:CllisltipS
 

in 	 and it-h-ijb training ssill be availaible. 'Ihis prt

grait. suppirteld hv USAI) aid the I:lrd I tntnda;tn 
attel t!b ;Irectnlv recruitld trainiig ollicer. is

tite r \';I 19Y .3:expecte d ii ig lt in 

earch esaklutill4. 	 :igrliiestrs s\stctls res. aild - tlme 
deltipittetti itcrelis iplitarv itmethtods lit stud% and 
des elip ai.rtllirestrv s\sterlns. eg.. the diangiostie aind 
tlesigjn 1)&,l)itnueihtiltg.ll , coititiln icesilatittiml tif 

ill" svs
titt1ic stiialibilit. "lhis priigrtin still alst e respoil
sihle Iir global it titir inr 

agrolitrestrv ssste tis. adtl ietholtds assessiic 

ntl evaluatioitt tif exisiing 
r s sstens
 

5, igrttlir lr ecltinlti resetircit titnd esaltiijt n
 
I(1 N'IAF polential igritliirestr
 

' 

sill review tile rtile tit' 
techntoltii Iiciri ttnhanciilIlho. fuel. ailtl Ildder pro

tfti elictioi. cnitsc rvtitlitin. %selIsoil ind siii iscetitlmnonic 
hIeiig: titl de\chop ntmethtd is stukd d alutate 
trottiresirNi tecltiologies. paririiiltirllv tttilse ssiclt ill
\olve tiutitipurpose trees: 

Ci. fieldi slititii ti sitlthl (40 I hfield sittin. 740kil tiil
sitle Ntiirobhi. is beitng iev ped is;isupport fiir iither 
C Ioin prioigriims. i sill inltide igrirfitresinrRAl: 

decnintratiini plits for ininiig atendpublic relations. 
It will alsti ble site fiiIr ield research inlc.olnnectioin 

\%ilsiiodllig, d.,eliipiluetit:nl 

7. 	etlliabtr itie tilitspecial proicts the creatiolt o i"n 

itterniatitntil netis i rk ill'irtiliires resea ncIhind 
deselpmentl pn ects in dc eh pig ctutiries s\ill Ihcil

italehe dissemintti nild testititil1tile counc'i's ill
terdisLiplinar\ ditigtoslic ald design mtiethodology. 

42 

http:1)&,l)itnueihtiltg.ll
http:aiitrttpologst.al


Projects are under "ay. with institutions in Peru 
(INIPA. (I.\T. North (aroilina State Uniersit.,). 
Philippines (SI:ARCA. VISA). (osta Rica (('AI1). 
Mid Kena (National Il)rId Fin rl ini Research 
Station at Kulltnatt i). PIreliillintr\ contalts hiive been 
mittde w\ith I(.ARt)A in S'ria. IllA in Ni.uerna. 
CARI tICAR) inIrldia. Mid I BR\P,\ in 1 ,ra/il. 
It tust he stresse.d tlhIt IC'RAF is nt sL't up asni iiiti-

tute Ili uenerite lou.'all.dlpt i.ttd tlo'e'i nili.iesr\ l.titiluaeS 
or us.hole s\stellls throull IilthI rt,urch. I insll)Oil.t be 

relevant research topicS. %%illbe cinSidered here. II'auro
tbretr\ is to lke up I the worlds, e\pCCUltions ,ith 
rg-ard 1I itsIlrohle-i-Solvun. c.pabilities. it %% i ill l,'e it 
,,ipnilicant,h impri.,e its aiblit\ it)close resea.rcltolpi s 
Mitld 'iuli,iA untI ,liipiiieii" clir v.5linchicintOra \silh 
the actual need, and potentihslh, i.lpical land-us,e S,
enms. research iriln. p.ices a liiljtremplhaisisICRAIF, 

oil teIledL.OClilnll l ' didnl,ti' iI ai d ,iCninlit ld.I
02 hi 'u(itle ;uvlohreslir reschuicl aiid deel piiment 
(It,&1)) t.ilrd ['Ce\ Mid sitilitjiiisllnl priclicil 1i 

illtitlions I itilities Ini 
eiarr. oll iin.t-errin ield research. Nor i. I('RF at it, (lie PriliPal I.illreiC tfhi.s, Coil. ' li lhdoh .o.in 
lbnl tInenork o other instiiiolln. It is it co 6,. housed appeurs behon licether . iiim erplnalinn l their inter
ill ai nlid-cit, ollice buildin. ill Nairii i. n(ilha intoelsl ilhnIilc and rationle. 

dile h\ l .l vshu li requirendl ,l L h.aiin.,lpCiliC lind-in;ni-uM ll onbul,,. A sketch il 

intulll d i't lit. a enlik Midntr scit i ldnillinistl';tiMe 
stall, I Iri..' It is. hti.eCr. the oil[\iin,uuti , ,h 
e~pre,,I\ i ,%ork vnith a.lri iret ,i rts¢ irt h issue,tinn 
_lobal scale. It isio ln I'Cen ill tlie \\ridolh orL',init/aiiii11 

suith the prole sioal cionpeteiit io deal ,\ith prnc(iu'll. 

iAl ISpCtS of ind deeltpimul t: phsim., hiolo'iiil. 

social. ilid ecinmmllic. Ilhe filll Ilh I I \I scCilliSi
'sR 
retain ind 'ulltiate v orkinL rtlillinul, vith iuitside C0l-
lenUeSnid ilslitullS Ilils led It);Isiltiation \ here the cilurt-
ciNs net iork ol' onincts not oil crosses interinHtional mud 
IMLe.1U;e harriers. but also trnsCeuCRIS diSCipliiian mtiIl-
stitiltioial bouindiries. Ihis situiatioi. ill c inlatinm\u 1itl 
tie o.,UlliFs, mm.. l lsitiliomal iidependence. nikes it 
pxmible IrI(RI.,\I' uml,:. It cmoi nlrate \ith ;i 1 I \lie 
of ihititlltimm,. bul il. to "hiilite cuooperatimi heeen 
SCiuitiSs intldlil¢ithieS in ll 110i tIeelIhpilng itld Levelimped 
tillities. 

How to Identify Relevant Agroforestry 
Research - ICRAF's Diagnostic and 
Design Approach 

Research timsard,, deelopin'n of l'calk aldapted 
algrilores. in techlloi s aittllld S\Nltents ;IttCllts Iatl drss 

lie reil problems oli niters iind other htI-users. li sm 
di1i2 it inuariahl enc unters dillieulties at man\ diller-
Clt ]esel,: 
1. h. tinidentif\ rele m research topics: 
2. hiin% 	 inlll:(i ensurea sutllicieitl.i multi-discipliuiai 
3. 	hi\ t) cope. ill lieltI research aiil trials. w\ilh (lie cI-

p'\it.'IiltericiCucomponents)ine antid prii .di,atiril 
(rntlatoll of tree,/slirls inl¢eilahlI\ ii ul ied ill aenro-
liresir ialidlti im research:ICliuuoIh,.n.s 


4. 	 liO hI de10clip.ealnuate. itl rate. ii nuanliluiaise 
eriIIs. (lie evrtplsiiinl uhipmurpise trees/shrush . 

I ,lie LthunetIn 	 .nsneredsecont has httn parlinlh, ilthe 
rlesi.iis temt. Is ien discussed illTlielhird seerI 

papers b.yI lutIhe. I i81a. IiX2t. and197i). 1)8lb. 1981cc. 

19X2h. The limurdh subject u joint pri!j-
is (lie oilaniotnin 
C¢cbetwe't ICRAl Mid (lieC'uomi CwalltIForestr 
Inistitute (I(A1). fianced by (he I.S. Natioial Acillllv 

project up guiitliehitesil'Scientes.This will dria Ir iliii-
tertaliuial teti.ork tIi'natiortal research pr,!jc, aineLd ll 
dCeveIipingIisI--rtmingnitro. le-liiitg trees. the prub-
len ill' gutetic l' muiltipurp idiielpment se trees and

hrol;reslr,cunllltbunt trees cropsof and hierbaccior 

has alsobeCun bolh ( IlLIdistIussebLIy Burle,v .t Pitk-
ers.ill l Xi9l)authwill be tlhe subjectl'm ii IWRAP"/ 
lIlBP(il ,/'h'I wuirkshlp intuiM- I .3. 

lie reumainint qluestion, (lie lirs one. hmw Ili identiV 

Why Diagnosis is Necessary 
( )I r illtinni e alimiis ti des.eli p Imild-lmanage uin s.s

tii,, sllid (ClCIIIi2hCiiS \\hilh spcilic capahililies (Iisokle 
l.i 	 (tl-iSCproblemns ill ' is deCCmeLareasnMIc re inr lIrc, 
(to laLme ile ol. Wlhen coilrinied %\i nmilin Ihmlid-une 
s\ ien, . lerlirestl iplanners and practiionerl MUSt idenu-

Ill\ Mnd prscrile releat ilie- itnlii. trealmliients. 
'I Le nintre ol their isk is inalogouis ill naniv respects li 
that ml" t dinclr ullo onntl it dil',msedt hUllian 

Orei,,iSiii. 
It is aicartdiial rule inl the medical prmhssimiu nt dinag

unmniSshn0iuld precede trellent In prlctice there are 
e\ceplioris Ii tlis rule. oI'ciourse. hut it siouMldbe unhink
aibile r docitirs ever simiplv it ii-more tie dia.unostic pro
c',s altO.ellier. nld prescribe treatente\01iilin1it tLuC 
reunrd Ihr tie specilic natuire i1" the palient's illness. We 
usumuldhirdlk tolerale i laphi/ard. il-or-miss approach 
I,,Ireairliu 'from prolssi(numS Lenlig nvith hiiiiiu1ii pilbol
uiies. IIoiw str tnhehe lit n le iti accept such%%e come 
anl approacl Mvlen it cnilleslo Ireatint patlologies arising
tm uSCo1'tie earth. Istis not in It .,hithiip

pell ill ianl\ cases "[n telietradtionmal aricultural or Ior
u'' re,rh ,satiilmu tIevlmOps i Ilne%\'IMcliOi li.. Ld 

recommends it Iiir dissemin;tion? 1uman\ instancesli hoi" 
is the treatilient pil ttCIh1\amluteluIMte dimmu'osis ot tile 
iumladland percei.Ld pr'ublenuS ,.lidc CmiIti'int the 11major
it\ of hlnd-users iin the rc,.mmitmetatimu dimttain? The 
inswmer ilf mnty researcler,, that tine\ "alr.adu kill)%%

hal lhe prohmlens ire'n itlimiul havini hi bhlier vithli the 
eMm'lliuplliati (11s l ial dialmltloliCit lure. is uialoit pr 
2u1S to a mhIOor's1inakin.e eithler (lie nlnenll absurd 
slstllIptin tal all patient are tfhlisiame. r hischimtlinig 

arru.n.allx that a ,,ell-raiutd prattitionuer is able iii treat 
patieilts \ illint reculurse aii eallillillI.at 

Nminildtr the cure rate Ir nitl-use prioblemus is ,i 
hI\! ltclCuiohiu2ies deIC ped Iir cOindilitsll, ItliiI prevail 
l reseanr.h stallinls. li I tcss liri1s (Rolli me.19X80). 

anod Ihrest ,, uiuiilisareunlenil' bsnh inapl m'ennli 
pripriale %%nlie un Il Ileutajimrit\lImld-uuserseIiLIdc 'ml inl 
;mmairiec2ii al /imule. FlIeprblemiu is ni thatthe hi
ph.sical pilraietersl. of(he /one e Ih .i n taken intouilueau t 
acc unut. I'o the.se insimll. uinderlie ciuntrr). are well 
Sutd. WitI 2oes rWol! lhalt itiptlh-tuiulCIteis siD21.Ch.e 
researche oo o toperce'iVl: Illeht(lie "piiei" illiliulil 
(lielila aualssis s\sltl.is (lie e\isli 1i huuid-imse whIh 

ilteniIl 0Ili1hus its , or eai/lit ii tllliLitle,l" 

operatnional coIstriint iandptentials. 
ThV lribleI1itt' lnId I,0" appiroitch (t , Im
 

erieration isthat researtchers capable
arerarcl. .,KilI 
(lie Full setuu'relevanmt desi.uil crilriat 4110 c0InuiLur tiion. It 
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wIas never i vers eli'ctive steateiy to desin techniolo'\ oln 
the hasis 01oflh a partial set of'design crileria and then to 
treat the lifilure of llruers to adopt the resulting tech-
nolo. is an extension problem. It \ill almost alwash e 
more usellul Itoplace the onus otfresponsihilit. tiir ullStC-
celtil tranlsfr of relevmt techliloav squarel onytech-
nolog. de'elopment prlessionals. reco.eni/inrg thi the 
problem is.in the lirst instane, a desi.gn problem. There is 
silnpl tno substitute soriLod design. lo acitiese this 
objective will usuall\ require coordinated inputs froi iman 
interdisciplinir tein til prolt.ssional,. ais%%ellt'rot thleas 
intended users o lthe.cesutmIl iechnolog, prluct. 

A probsem-t riented at)tic aiiP,approach turofiir-
esti" desigin is tIl itobe the 1o, direct and logical route 
Ito l .ctive awd irimslcrable asroli restr\ clechnolo.ies aid 
land-iiianagenLent s\,,ls itsIn. dIhelopin. it, diagi'lit. 
atnd deLSin mlihod.los IWRAF coni.e, llal I quick 
ttlirnarolild on LII.InoStiC Md dh.Sigi atldivit ies is lbso-

hitclv necessirs inordr itohw a titil] intluence ott the
project platin .s.'e It i not ciiiistse.d that a Isn.u 

drawi-ott sl- ' procLss "sill be either necessars or use
ljul. Rather. the councils aimi is t) develop a praclical. 
elk'live. tid quickl\ reali.,,ble II)&D protool ,hIIcl can 

lhat nmanv lictors other than gross technological irrele
vance may limit tile adoptambility of' an otherwise prontis
in tecltnolo-y. These flictors must somehow be identi
lied. and dealit with by the I)&D process. 

Most poissible adoption constraints have to do with lhe 
le\el 0f available resources and maniaement skills in i 
.iven ssstem, or wilh the incompatability of candidate 
technology \ith either existing practices and/or cultural 
norms and values associated wvilh the general techniologi
.'l tradition oi the area. It ma be dillicult, or even ini
psnsible. tI diagnose al of the potential adoptioi con
straints belIsre undertakinui flirin trials of candidate tech
noloies. The MA) process can. lwever, he _,oided in+
liahlls b\ i certain pl.s\choloutical corollarv It basic 
problem-solving technique: it is not the solution of prob
l.e'cs per se which is of' greatest interest to potential lech
nolog02\-adopters. bit lhe solutiont'of perceived problems. 
lie core of ICRAF stratcg. is tle coniion-sense 

assutimption that tle ability to solve a problem begins with 
theibilit to define it. Such amorieniatiot advances us 

ards isur as technologies cap
able of' solvintg local problems are more likely to he 
aldopted than those which are not. The most commot 

hall"sa toss goal. imia.smuchl 

inlrducprove its utiilit\ in a %%idC of'emvironittients a lrounderror of tle R&[)/extension process is lhe localrange 
the world. 

The Logic of Agroforestry Diagnosis 
and Design 
ITlie ol d.lsgvuMust be compatible sitlilogicii tlt 

its titus. and the aiis of ICR.l:'s I)&I) iunethodolo.-' are 
eminently practical. li the tinal anial.%,sishe success of the 
methodologv\ ill be judged not b\ the niumber or hv the 
eleganice of restiltant ;agrolbrrest techntIlogies. but h1vthle 
impact of the metlt so.hv oii,the total landscape. i.e.. 

efl'ctiv.e it has been in the transrormittion of humiatni placed on analvzin.g perceised ninagemen~t problemslit)%\s 
landscapes iti iiore pro,'-sctive and sustlitlable land-use 
s\stenis. ..\ su esslul I)&I) nielhlodolssgy IItlist soiehow 
guide psitential users Iio agril'srests tLchologtih.ies whivtch 
enibod\ three essential alributeS: prolduduiilv, sustaina-
hilitv. iid adopltbility. 

The lirst tssvi criteria are virtualls axiomnatic. Aurotbr-
estrv has been AMtSt uti\rscills dLined is imtapprotch 
shsch seeks to imprive. the produ liv its tnd sustainability 

land-useal' sstens. Plents ol' techiniloies are capable if 
imicreasiig, prsiduti it\. bll are lhi\ alss sustainable? 
Likessise. there are nuterous leclnitils lies fir resiurce 
cotservatim. but are the\ prtsducivse: ..\.'rol'restrs has 
Cleiiisitled si.iniliuiant potential fir ael.ieviuibl, ll 
objectives simillatiosmlv. This cimibinaioi oi" goals i, 
ilt. oif oturse. ;t aitttotatic 1eature sf every cntceiv'able 

a.rtlirestix s stem. butit is ildeCl part lofgotd agrol'r-
estrs dCesi.n. ,here measurale prodcuction and coservt-

sir sii121it is? be. MsvO sautetion henelits are. sides if' lthe 
cim. 


tiot of technologies which solve problems ss\ich exist 
soiltlesliere else, e.g.. on a research station or iii some 
other lald-use sstetill. 

For an adoption-oriented. impact-maximiing strategy 
,llicli licuses I.I) attenmtion oi thle solution of perceived 

problems inexistin laid-use .ssteIs two practical impli
ctions stad out. "lie first peratins to the diagnostic 
phase. i lime when it is ibsolutlch essential It involve the 
land-user in the R&I) pricess. Ibr"onh lie or she can shed 
light tin perceived problems. This reai,,tuion explains lhe 
iiiiporlance in IC'RAF's l)/. I) methsxtilogy vhich is 

aid strategies at the hiotsehold or tinit tualiageitent level. 
'The secotd implication pertains ti the design phase. It 
arises fromi tle Iict that not all problems sshicMIconstrain 
file prsdtuctivity and sustainabilit\ of a,houisehtld land
iimtIient s\stet are necessarily perceived by the 
luiliiaer. Ihis is particularly likely to be true with sus
tun itilits proiblems. lven %shien such a problem is per
ceisCd, its solutionires'mnt rank high in the firliner's 
priiirities sotlat itmeclitiologies designed to solve the prib-
ICu iail to assw user iiiterest. Many people may regardke 
this is an Lextension education priblem. but itcaiiclearly 
also be ctsidered atproblem tl'techntology desigi. 

Where research scientists and land iiatagei, may not 
share similar pei,:epliims oifland-use problems. iincerlain 
insiances the ntiultiltrictissnal nature o 1nIanv potential 
igrsifresir% technolsies may come ito the rescue. The 
Chtile11e Ir lh- techenlogy ,Idesigneris it find an attraic

tive sa\ to link an unwnted onservatitin functitin. fhor 
example. to somiie desirable production f'umictioi ol'a well
chosen multipmurpose lechmiohsgv. 

programs. it is perhaps not supertisus, is pitint Out 1111 sustna hiity beielits asa by-product of"a litrner\s deci
an techiihiy. tit mllhtter iswveff or ele.2milt its Sion Is0 

With regard+lti tieadiptabilit oi tessagrosl'srestix One iiiht then obtain 

cient in AdOpt the prupsed technlo for its prioduction 

problem-s ints hme little unless incentives, i.e.. Ior lte help itgiveshim iinsmhit some,capabililies. svill illpilet 
it is iWseptable tlih-prioril hutselold supph problemn.it) a signilicant percentiage of its intended 
users. Bv svauy ilhustration, in our I)& ) work inKenva sver of" 

present intereit
cl lile have encouitered I'rmers with little or miti 
they lole that the nuttritional valise is iot in eroisin conmtrol. 

Nutrilitnisls refer it) mn tialsiessimlsft'f ss\lien 
ol' in lfld tlist a severe problem iii di hill areas. 

eaten is zero. reardlless tif itsclemical ompoisitioni. The Iliese fIrmners. nesertheless. appear vers interested in 
practical point 1ir ae.rilfirestix Ciag2nisis of list-griving leguminous trees toaiiddesign is plting hedgerows 
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slatisly' their lotchold tieliwood needs. By planting dense 
hedgerows of coppicing fluelwootl trees tin the contour 
with row spacings selected for elfective erosion control, we 
can achieve two ends with a single. appealing desiln. 
Such design tactic s lend thelselves well to the incorpo-
ration of liexibilitv Ihrftilure functional expansion. Olher 
l'armers in Kenya. for example. have been identified as 
having a definite, present interest in erosion control. bitt 
no inmediate. pereived problem with l1tielwood sipplv. 
Where trend analvsis indicates a future f'iiewood prob-
such flanners can Ie induced to plant dense hiede-
ro\\s t'nelwood pole ntial in order Iohold down tllewith 	 sil, 

Presently the tanners can begin to ianige (lie hedge-
rows for F'itelwood once tileanticipated crunch does 
c0omle. 

l(roucltivitv and sustainabilitv. then. are the criteria ire 
apply in a.,alvzing existing land-use systemis iii order It) outpu~t caleories Whih we consider basic it)the econoin

dia, nose constraints which limit ihe perlrimnatice )t (lie ie well-heiOt' households eve.ryh .ere: (hod. energ\y. 

s\Sstem. I'roducliitv. sustainabilit. and adoptbility are shelter, raw materials ir lioiie indtustr\. cash. and coni

tilecriteria we use toidentif corresponding agrolhre. t intunityintegratioi. 
potentials ind to evaluate candidate techniilogies and Items 1.2,and 5 are sll'explanator'y. Itent 3 is intended 

land-use sstemi desiuns. Inonr analyses itis necessary ito iii inlide all nbriisof shelter (housing fhrpeople and 

distinguish bets\een IWo distinct levels or orders of con-
strain isand potentials: those pertaining to the perlhrn-
ance of'output sibi-sstelms in existing land-use SNStenIIS. 

and those pertaining to theappropriateness tif c.a'didate 
airofhrestn' technolo.gies. 

Thus two orders of evluation. ecithdealing with Coll-
straints and potentials of a dillrent type. are required I)r consumption or sale. Item 6 is another broad category in

thorough research. 'tliese two orders of evaluation are 
embedded in the illOwinlg" sequence of antalvtic activities 
which progresses lrom diagnosis to design: 
I. charaeteri/e essential fiatures olstncture and Function 

in (lie existing land-uIse system and identil,' output 
sub-ssstems: 

2. 	evitiate the performance ti' tlie %ti-systetis(identil\ 
problems): 

3. determine what constraints limit the perflhnlance of' 
the sub-sstens: 

4. 	 identil' general potentials lbrperlhnliance-ilproving 
(ticstraint-remitii .i)interventions of an agrolbrestr 
nature (candidate temclnologies): 

5. determine constraints whicl tity imlpair the appropri-
aleness 	of*candidate a.groftorestrY tecnoliigies (coin-

inents and prac ices): 
6. 	 diientifv remain ing potentials I(rspecifie: agrolhrestr' 

techntlogies (existing or t0 he developed). 

With the lh.regitnl as a general onceptual back-
grtiind. let its look a little deeper now int the logic of' 
agrtlhrestry atiSind tLh.' and consider what is 
nece.,sar' ateach of tlhe al'v\e-listed steps irwe are itid 
lile joh well. 

Identification of Output Sub-systems. 
We have said llath we shall give priiritv tut lie htmise-

hold land-nauement init. tr its l'unbcitinal equivalent. 
as the prinar devisiin-nmaking, itand refiretnce s\'stenttnit 


lr our anals,is of'land-use patierns and problems. 'i is 
because the l1iisethtld is irdinarilv the priniaR. decision-
making tiit with respect titspecific land-use practices. ()f' 

all the possible iva\sti detitne sub-s\tens. we have tpted 

inpit-utpult aialysis: and c)it is tile most consistent with 
the wa, land-niset actually mana.ge thir lnd. i.e.,to pro
duce d..ired outputs. A major oulput sub-sxstem. theui. 
may be defined Lsthie setor al alctiviies.reources. and 
other land-use latlors vhich iire involved if-the gener
ation ol' an output iitended iosat sly one of"[he basic 
production obje.tivu., oleh household. 

In deciding spetiliallv wilhat ontputl calegories to co1
sider as basic, it isimportant. its\e atre to develop a practi
cal miethoxlolog,., to sitisl\' two general requiremenls: a) 
tlte need br ,encral applicability. and b) (lie need hiir 
adequate representalion of the idi !,yncracis of local 
land-use ssems. T satlisl. both these requirements and 
to hIhcililaie reads' linkane with standard cate',ories of" 
agroloresi' techno0o1gies. we have liMnd it lruitl'uto 1I

tow wlhatwe call -a basic needs approach.'I[here are six
 

and entclosures tl'euces. 
kraals. boundary niarkers. etc.). Item 4 is a catch-all cate
gory Imeanit to accommodate all raw mnaterials for hoise

hold or villa.ge nanuilhliture oi" 

livestock. shade, windbreaks, etc.) 

ever\ lthing from clothes 
and kitchen iniplements to medicinal preparations. i.e.. all 
locallh mnfactih,.tured consUmller itenis. wshether for hiune 

cuding all lnttrs ol'"socia" prodiicti,,i i.J consunptiot,. 
e.,-.. feasting. gi1l-giving. brideircalth, patronage. taxes. 
education, etc. 

Underlving this sub-syste] approach are tile a .sulnp
lionsthat it)the basic needs in thelist areuniversal: h) 

local svste's may display great varietyuitli respect to the 
11ntns in which these needs are ideaill (Iood and satisfied 

fuels prelrences, shelter types. et , biut esscntially the 
samle Ilemes are valid everywhere: ;,,d c) lt:,l atnd 
regional land-u,e svsens. whatever elsethevnia' do.oe 
organi/ed to prodt ce goils aitned at satisfying these 
basic needs. The \w'vin vl\hihAlinous land-use s)steits 

lt'lill this funnclion, of oUmrse.iwill diller. In commercial
i/ed land-umse sy'stnis. cash crip priduction hr income 
to purchale basic omimodities wsill he the predominant 
hituseliiild strategs'. lit subsisteice-orienLed econonies. 
the hiisehold land-use systen wvillbe tirgiti/ed to meet 
needs tmire direclls. 

Tlhe ise of bastc lleds teriiolig. shtuld notbe tn
derstood it)inply ally restriction wMtalsoever on level of" 
economic dev'elopiniett. The needs ire have distinguished 

be hasiin ttay biltpe.they admit mny' levels ofsalis
l 'lfcion.We n in g a lbundatiiin hr tieIlvin
intlerested

deheliipnent prtxess. nt in constrtictim a ceiling. 

Problem Identification 
Oice basic needs sub-svstet1is have beei identilied. we 

itity procede directly Ito problem idenilicatioti. 'he 
objectkie ollhis step. It)partictilarice proihlems whiclhexist 
vis--vis the produhctiivity and stuibstainiahility' oI[lie baste 
laud-ulse systeims. is first alppriiced llItrough intensive in
lersiews \kith representative fariimers it)ascertain wshat dil'. 

lictiics,they experience in supplving their basic eon

o tuptlit suib-l,\stems becatise: ;1) silipt io neCLsIS.lhe IlIlowing exaniple. 'rout Kathitna. 

this is tlie least restriclive if the m lling possibihlities; h) Machakos )istric , Kenva. illustrates the applicatitn ol' 

it is the t st com1ipatible wvithvarious uselll teCCIlt eC l'he tnethodologty to a semii-arid-cone mixed flarnin 

(h.ra,definiitin in lernist 

uf 
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sxstem in tihe midlands of iTast Africa. 
Iroblems identilid in household basic-needs supply 

sutb-s\stems: 
I. 	Ibod sub-svsten - seasontal shortages of staple Iods 

are norlni;l. delieits nuist be miade up IvNpurchases: 
drought-related crop lhilure requirin.e hutine relief 
occurs, on an aserace. once evcrx tive Nears: low milk
iinrd nieat production resultIs Front dr,-seaison li.'edandr meat reults fro d easlon teedproductio 
shorl .e for live,.:tck: 

2. 	ener. sub-ssten - there is an insuffieient produc-
tion of I'els.ood front t'mrers" o\wn lands: Ihel mtist 
purchase fuelhsood for household alld collge industr' 
use. A lack of'lhare trees hr tirine bricks also exists: 

3. 	shelter sub-s,,stem the lack of construtionltltlity 
timber and poles meanls that ianers mIst purchise 
expensive supplies. There is a slortage tof*large trees 
hr firine bricks, an itnadetuate supplyI of Ienine 

and shade trees. Wind dessication of crops is poteti-
tialll a problem: 

4. 	 raw tmaterials sub-stcm i- rmers must purchase 
expeIsie tuelwIsI sUpplies fhr butcher\ and brick-
mttaking enterprises: 

5. 	cash sutb-s\stetn - low net household income can be 
ittributed. in part, to tle cash outflow for staple Ids. 
fluekl(o . and construction .,ool (see ibove): the 
earning aind saving, potentials of' liestock enterprises 
ire limited by the dtr -seasontIeed ap. 

(t. coillntittv integration there are dilicullies in meet-
nut expectations Ihr cash contributiols to tulerotts 

ha ranmbee self-ielp prt!jects. is 'ell is educationafl 
expenses. 
IdentiliCllion ol' problein-ridden sub-s\stesn prio to i 

detailed atnal\sis ot the land-use s.stern as a wvhtle is an 
eclnotical iteasure. Ithereafler diiiostic attenlion canl 
hIeCLNssub-s, stetns \vhich appear to be in especial trou-ot 
ile. 

Analysis of Land-Use Constraints 
Once \ulterable suil-svstems have been recocni/ed 

anid the Leneral nature of household supply problems his 
been ascertained. tle stite is set fhr am analysis of" the 
Itild-use s\steill designed to otrace tile etio1og 01'supply 
priblents. l cotinue wih the Kathaina example: 
Antecetdent catsl factors: 
Crp land: 
I. 	 lmw Iertility aid decliniti yields: 
2. lacklifnan tire: 
3. 	owxenloo weak thr dr -seasoit plowing and planting as 

reconitittided Ir ellicient use ofliiited soil moisture: 
4. 	 sil erosion attd \sater loss Frompoor in tilt raiion and 

mewisnrutoll'o rain w%'ater: 
5. \,;ItelI i''. itt l low spots: 
6I labor ;itiandtottieck at plin. weeding tiies: 
7. 	 pi.eu~n'it e pests. 
Sir;ui.1i nd: 
I. 	 %lniAll 'ri/inw area: 
2. 	 insufficient drv-seasiit fteed productin. 
3. iv tild soil erosion. r.r i/in 

I lie tirst stp of' this iilhvsis involves intensive discus-
sions %\ith farners to prib,. their perception ti' the causes 
i" Ithese proihlenis. while Ihe intervie\ser conduicts atvisual 

inspectimitf their Irtms. Additional objective tmeasures 
are being developed to supplement Ihe interview and 
observatiin dala in irder to arrive at it i re thuantilative 
auppreciatioin ut land-use problems. lie output of this step 

is I,% d: aspot diteni,,is. and silliint inntation Ijr 
dralling, a sintctural model of prohlem etiol-,i. Indeed. at 
CieS,l network diagramminniMI leliiUe hIs heen d)Llld 
useful in aal hzing, the interrelationiships minti. laid-use 
problems and in identif\ in" the critical constraints %%hich 
lintit the productivit%and/orsustainafbility ofthe sstem. 

Identification of Potentials for Problem-
Solving Agroforestry Interventions 

The resultin.g model or nolels ot' problem etiol,,. 
then sere as the basis fIr identilin.c points ini lie s\ stelli 
where potentials exist Ihr iittienr\ tlitns dcsi.nd t) 
retnose. reduce, or aOsid specific consiraitltts, I lie pr'oce
dure firthis alsaksis is. it principle, quite stiiglilhr
wa Id:tile;lllvd\st sltldies caIIsal diagrai(s)siiplv tile 
;ind. for each node in the causal Ieiwork. asks hIimself tile 
question. Is there atithing trees ,11ld do to ohle r 
Mitigate this problef'it" Ideall\. this exercise should be 
condutteed isan interlisciplin;r\ brainstorming sc .,iou 
with the intention of openingt up thinking ibout Iossible 
lIld-Use alterniatixes. 

While the prini.arv ain is to emer.,e I'nun the exercise 
with ;i set (t' desigtn speciticatiOits lilr h\ pOtlhetical prob
lein-solshi.t teeh t" ailL iature. non01oh'ies rothrestr.\ 
agrolrestr alternatkises should also be considered. 
Where these ire intcottestibl,\ superior it an agroltrestn 
alternaive. tI, ,should lie recommntended. I1[aftier carel'il 
consideratiotn. there appear to 1x i prnolising± agroflr
estrx ipproahes. Ilten the agrotforestr., exercise should be 
ternliiitid Ind the problen referred to appropriate noin
aurol'orestr spwCiilists. Ag'ofl r.st\ do1 not havMe i sol
tion to o1ffr fbr everxlnud-uso problem. and there is 
simply to much real agrolihestr \%ork to be dotne in tile 
world to waste time tr i to Ihrce a rolorestr technolo
gics inIto laud-use s\stetiis where they, hlime tio clear atnd 
significat role to play. 

At present the stle o1 Mur kntowledge about agrolhr
estr teclItohlov issolititied. ho"ever. anid we have little 
hlrd in hrination, that it is perh;ps better to err otl tie 
side ol oplimisi repirding the polential of hvpotheticalll 
appropriate agrolhrestrv larId use sYsteMs. Such optinlistit 
should seem Justilied ii, order to stimulate Ftirtlher 
national developnemit atnd R&DI)uf" Ii\pottletical auroltr
estr\ technologies. One desirable output From such R&I) 
Wittuld lie the data necessar' to evaluate. ob ecively atnd 
qitantillkivel., the it' agrilirltnparative petrinaice 
estR atnd non-au.rothrestr. lind-Ise alternities. 

Mininalll. when the it.roltrestrv diaitosis aiid design 
teatn has completed this step of' tie anal\tical process. it 
slhotuld have i clear picture in nmind (t what general kinds 
oft' agrolirestrv technologies. hy :ddressing specific end
use or service imutais ItI tie s\stetn. might have a role 
to play in solviing latd-tn:umagetitent prohlems. Ili Kalil
irmI, to return i lain to our previt,us exanuple. the thllow
ing specific prioblei-msolvin. agrotlirestrv alternatives 
were identified: 
I. 	;lley er ,ppini:tulch liirmnit. with legumious anid 

other suitable tre:s to co trol ension, increase rain 
witer initr;ilmin, reduce ninol colserve sol]tit is
utire.impr,v\e sAil ierlilitv aind structure. reduce ihe 

traition etluiremtents Ir lillage (or the lillage require
metit in general hiy ,iniuim tillaoe inanagetltent). 
diminish the labor requireltent tir weeding. and pos
sibhly provide sme m1easure o1 pest cottrol through the 
use of insect-repelling mulch species: 
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2. multi-purpose fiidder trees ingrazing areas to reduce 
r eliminate thedn-seasn lIedgap. and ishedge-

rows. in and around crops with concotnmitant ero-
sion control and windbreak benefits and fielwoofJ and 
mulch coproductimi posibili'ics: the inmprosed feed 
situation should allow dry-season plowing and plant-
in: 


3. hedgerows and living 1ences or hich-yieldine fihelwood 
species and fruit-prodiucing thorn bushes hirbetter 
livestoc'k control: appropriate plantings ,Iaalso func-
tion isprotectioi against fbmine in bad %earsanitdas a 
SOu.rce of supplementar livesttock teed in average 

ears: 
4.multi-stowr Fruit tree plantings with undersiowt grass/ 

legu me p~isture: 
increased pen-fleeding of 

Isestock to improve drx-seison nutritiin and increase 
the a.noint ofeollectable nainure. 

5. cut-and-carm fhIdder trees hbr 

Identification of Constraints on Potential 

Agroforestry Interventions 
The nexl step is to evaluate s,hich of the giierally 

appropriate and functionmally relevant agrofhrcsi i tech-
inoo)gies recently identilied remain specilically promising 
in thle context of'a detailed analssis of site constraints. The 
order ol'analytical procedures ishere again intended to be 
e.mnical, fr the eatherine of detailed data on sit,: and 
land-nilatgemlent characteristic, can now be limited to 
\whatever is necevsary to evalMte concrete technological 
hypotheses. ufinl
Before making a screenint of candidate lechtolo-

(is 	 a,.cerain \%htIcoinpoents and practices). \e must 

ontstritints miiht interftre
with their adaptability to site 

cotinditions and/or theit bility in the context of localadiipti 
fairntin.' practices.\v reject those complnFirst f ments \vhich 
arereinderedinappropitte bv climatic. edaphic. and/or 
biotic constraints. In Kathinit. fir example. the biotic 
constraint tf high termite populations in tite senmi-arid 
one of Kenya excludes from consideratioti any mulch 
species these pests. Wewhirfh provides a good habitat flr 
-ire e./then. with those potcntial mulch species which 
hte itleast the hypothetical ability to repel or discourage 
termitt inistation ,.Id-Itdirachllalea.. india. ,Idiakilo 
iasiucy.Derri.\ indita). This is itgood illustration of 

notional agroforestr techntoligy with an unknown poten-
tial which could prove rather high, This eiterdone wouild 
appear tojusti'y its further research and development. 

Alter a screening ofcmpionents otl grounds of tialural
adapability. the rejection pr'eness shifts to the identifica-

tion of practices which are unlikely to be adopted by Gar-
mers because the practices conflict. fbrtie hr more rea-
sons with the local ariting system, c.i.. unfeasible 
resource requirements. labor biittlenecks. rmanagenent 
incoiatabilities, etc. lo refer again to Kaltllana. here 
theestablishment teclTniques initially used foplant tit the 
first round itt allev-crtpping itrit trills svere fintd to be 
incoimpatible swiththe foai.l practice if pltiw weeding 
which buried the oting tulch tree seedlings underi a 
heavy layerof soil. It titay. however. be possible to miifN 
localfarming practices somwhat to aitninitodate the 
nt-t,,.,ftnttlogV (e.g.. local lanters seentto have no tibjec-
lions to a change in their time-htnored pltw-weeding 
practice). Othervise it may prove necessary to search for 
an 	ucceptabli agrolbrestry allernaltive. 

Finally. having eliminated variois suggested ctm-

iments and practices along the way, we arrive ala set of 
lIasible agrollorestry alternatives which must be corn
pared with each other, with existing land management 
practices, ad with non-agrolbrestry alternatives to deter
mine which. if any. of them olffr promising potential for 
incorporalion into site-specific, problem-solving agroror
cstt deigns. 

Follow-ups and Conclusion 
The i"lpilappraisal diiagnostic and design prct:e

dures oiutlied above are merely the beginning of tile 
techntk. R&) ccle. Fur project develtpment ap
pr isilshould bli lowed. depending in tle state-of-read
inss of 1thetechnology in questioii, b1 iimediate on
floin trials of tlemore promising agrolrestr' techtiolo
gies (existing o!-0te-shelf solutions. ,o to speak. from the 
currett ins intors of aigrolorestr' technology). and/tAr by 
on-stiitior R&D todevelop notitional or candidate technl
lo.ics for later incorporation into on-fItrin trials. These ac
tivities entail own methodological needs. In the fulltheir 

ness of time. WCRAF intends to colect, devlop, and dis
seitinate inbrnation and methodtoloies relevant to the 
fill range of bioph\sical and s.iocetonoinic research 
questions involved in the development of a'rolores,ry's 
potential to provide solutions to globa l ld-tise problems. 

[i conclusion, what has been described in i brief and 
sketchy ;brnabove is the core fogic ofan evolving diag
noStic and design mcthJodiigy which. in its totaility, isin
tended to serve as a reliable toxl for arriving at efTctive 
arolbrestr' solutions to local land-use problens the 
world ov':r. Successful completion of this decidedly atthi
tionts undertaking sill be pswsible only with the full and 
active participation of tfhe international community of 
agroflhorstn research workers. ICRAF eagerly solicits 
coninents oiland contributiois tothe rntutdology out
lined in this paper. 

' 
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DISCUSSION AND CONCLUSIONS
 
Ilhe in0r=e. held ilOctoler 1979. provided which .overnment platners and rilicy-maker, pay onil1Bo1nnt 

ntti1n al\rllns.The:re 
hiol.jicalresources. [ ch report described the specilic notable lack oIlpolitical will and coinilleitntill\ 
detailed reports on lour subjecs: soils. %iter.evtergy. tnd lip service o1nthe part lt' is it 

towrds 
resarch ainddeselopntent proposals nominated by scietl- atgricullural aid natural ret.,otlrces research. 
tists illtie conlirence ;isnmost like[% to lead to siLn iicatti Indeed. lhereis itwidespread tttenlcv ir govern
increases in iiltxl productitn aid. tl relhre. dcserv- menis it) ignotre the potential role iI N.ARS in nationalmtottst 
itg Of'support. Joeltpint. Research leaders ar rarel. in\ilsd in the 

'he Illttw-u1 con l'ercnce planning and pIolic\ -naki-ig processes.., J his situation hitsoil "Sehcled IssuestinAri-
ctiltural Research inAsia" inJakarita (()cttlcr 1982). lttIbtaull it UIateC pastlitr the b:tter tver tlhe 6%s.%cars. 
,hich this vollle reproduces the pr .cdings.e\plt rcd ad in iltne Aiiin ttitirie. India. Stitlh Ktorea. hill
ina r,.tional inter-disciplittar is .ls ippiics. ldttuisia. llacl,. itld Itaki,,att - iiablecontevt. research 
arisingtrtntu specific ltitn recolmtlicidtitiOl...\ \ide 
range of disciplines \as rcprescntcd at Jlkarta attd tltc 
breadth ti parlicipinits e\pcrienc \ s considerable. A 
nuniber oi"rconn1nditions cemiergcd. idettif\ ing ,sit-
gesed actionprormus nIamitional res-aarch s\slenitr hotlh s 
aMidIhrregional cooperation. Som rcoinciitcitions 
%%ere iaddresse.d spciticalIy to I1:..\ 1 ttr ISNAR. ttthcrs 
\%cre ifJ" interest itotlhcr IAR. s oi d tItspecial doinlor 
;l.encies. 

Hie follttsing coimmem1a1ir" 'unniiari/cs the disct,ssiims 
that took place taller wtirk-the plenai.,sessions and at tlt 
iltg grttip llectilt, 

Cooperation Between National 
Research Systems and the Intema-
tional Research Support Community 

sesionThe first itthe conference concernied the war% 
in which relations between national aind i erniatioinal 
research ttrLeai/ttits iniuht itt optiiIb structured ti/c 
itlli and tlnic I)eli entio slicinical socictilticon results. 

took ito accoutt the recett expatnsion in ittldi, t ir 
iagricultural research inAsia. at hoth ia;tital atmi interit-
liOnial itd othe!eels. exatmined this trend itnthe c itie\l 
copitratic advaitages oldi"feretn sturces anid s\steiits i 
slulppolrl. 

micchltisinl li\ede.s cltpcd iltthe implcmtentation of 
namioial agricultural research and d \ct mnci1t pr grams. 
N., ertlhclcss. c is still riorIaten it thlsetiuntrics. tlhere 
IIr prt.re,,ss intte init\lcnlcit t i'reearch polic, -makr 
il n;llittil Itl ingroimld. each NARSlallimm. trdcr to%, 
nust refllct tilt ;.ds. prioriiies. and ispiratiton, itt the 
pettple il'it, ctttIt.It lust lwicapable 't relatin,, its 
tech1olotgical goals it t t.ontititic alltd cutltral slle.tst t 
tl tikilra aIdvilta.ae titcollab ratin \il otlter rcsearch 
institiution,.tl"esercisin.g ile.hilit.ini isethfunds.its lind 
o0Vctluminulttusl\ lititttriu aMidevaluating its twn opera
ttlons. 
The ctlerctnce rccottlltntdcd thai i iltchgreater 

a;tareness abtiut need lhrsustainedthe and expatded 
suppttrt iragricultluril research slttld be getierated 

of lel 
liidiil.itt ensure cotntiuils in research particularly 
nteeds i) le stressed. 

itolllfIalgricullure. [Tle ecessitly iinle I 

I lie ollIence Isl recotnlt:!d tlltthe interna
lionalagricultural research community oisider eam.in, 
out ai in-depth sludy f' its esinlentltie returns accruing 
1"rtoi in selected and in the IAR(research NARS 
research netssork. lie stid ctl iacinde thetimd possible 
social atd econtmic conseqILuences a1 sIIc1 Itill\esllnlll. 

%%ill
sist stl.gmested that iii order itt cotinte their govient-

The plenair spe, kers.I)r. Miadtbli tid I)r. S\\a-nients ti sistI lltditig lhrresearch. director. of NARS 
iinallall. lolssmed hY Dr. C.ailble. presented ipe'rspec- should liak"case succeslful reserch venturesstudies ill' 
tivethe evoluition des eltpitiitl during the recent (e.g.. rice. wheatI) their totwncountries. SucLstudiestt" tlld within 
past iftnational agricultural r ,\stenis alstt betl \aute Iltthe IAR('s in their discussttionssiu,:i (N.ARS).in- tniulll 
ternilional agricultural res.arclh centers (I:AR('s) and in- with mieminbers of' IAR. 
ternatitimal astciatitios (As). 'Ilie\ toted thatiilth u'gh i 
relationt ilricultural G I) resturccs spent in Suppttrt tt1 

the NARS til',dselitpitng ctLunlri., IOUlId li.Cisset 1975 
anid 1980. tlie albstlte Ilvel s tle 198Is.i'1iding. 0121 ill 
is probiblv intsillicient. li order tt nti.cet ixi protliciiCtt 
goals. Ittist develiping coutmiries are likely tit inase Ilplts h 
hack ill 1' thleir agricultural CIf)!' iintt research.least ill" 

utlrreaLivy. the eir l.uldint is little mitre
lesel o'tll research 

Itanli alfai'l'this nininal Iigure. 

lTh[leconference endtirsed o5 prtopttsals putl liriad by 
IIARI) h1ra re.gittnal apprtoaclih itwards establishing 
cliser liaiiistnm ilh nationial pticy-miiakers. This approach 
iniolses arraiging at t short seminiars during occasions in 
1983 Mid 1984 \\lienministers tt"linance and agrictultutre 
itt Asiain CoUntries ssill le iieclitw Iogetlher. The first 

sctmiar. hbrfinanice ministers. \utuld take place ;ttthe 
saute litale its the atiltal iateeting tt'the (Gherning Ihoard 
of'the AsianatI )eseploiment Ilhaik ii Ni;i\1983. It wls pro

thife sciiiar IFARI). incoljiancliuin 

line. nlaitNARS sufller chronicall\lroina slliirtage itf \\illAl)II. IIRRI. I'RISAT. AVIW)R . aMLS[AR('A. 
1Because i" itiadeuqitale Fitundinig tier a Iimig period til" posed that ispart i' 

trained prSi O1sitta,1S.additioil.their research id siUp-Ill 
portluacilities are linmited. restrict thet iften These actlors 
cuaipreleiesiveness I NARS resea rch programs. 'lhe 
l'rustratiig research has lrequnletlyenvirtonntent induccd 
stall' resi aitiis. restiltitig inssihahas becitl e kttvntn as 
i hraintldrain." Apart Frit protlems shichl stern Frtnt 
lack oifadequate liltatcial suippuort. ntiaty agrictiltaral 
research institutiins iperate insUChla \wi that there is int- 
adequate dialtgue ',tssen iti istrators.,,c'ientists amida 

shOtuild organi/e. ia hal'-yda prescntatiin io ilhlistrate the 
importance tit"the natiotal ig._ricUtiaril research s'tei in 
ternis iliacliievim. attu stisaiig. al dit atntic agricultural 
prtuductiatn eottrt. 
The secottd senliar. Ir iiulisl,,agricailture, viouldti' 

Ltke place at the titte tf'lthe I:A( ) Regitnal (onlrrmnce in 
litte 1984. II "is sug eled that this gathering tnightie 
oippirtuune (irrevieving recent advatuces inagricultural 
research, its%sell its discussing conslrainttslihr responsible 

:tlrtheriore. research all tot ten remaiis i suiject it) Ir tlie gip beCemll pttenia aMidild ll;llilds at lhe 
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farmi levci. IFARD will explore whether such a seminar 
could be arranged immediately prior to tile FAO 
Reglional (onfrence. using FAO. the United Nations 
University. ISNAR. and appropriate international and
re~ional agricnltural research tearers to help orgtaii/ tile 

seminar. 
Another topic discussed in some depth by the confer-

ence was tie need fir some mechanism within the NARS. 
\shich \vould enable them to undertake a more profitable 
dialogue both with other NARS in tile r and withaion. 
international organi.,ttions. 

It was recommended tiat tile NARS shoutld consider 
exchanging scientists in order It capitalize to a greater 
extent on reuional expertise. a, \ell is to broaden the hor-
ions of NARS personnel. without necessarily losing them 
front the national systenl. 

A somewhat sitmilar recommendatiot wa,s made with 
respect to natlitonal scientists, who might join tile stall of 
IAR(s for fixed term apl ointnents. so that the\ %%otld 
later return to their home institutions with broader per-
speclives. training. experience. and competence. 

In many countries. tlmeNARS is a large and complex 
strncture \\hich comprises the central national agricultural 
research institute: decentralied and/or special',ed public 
research institttcs: unisritics. colleges, and schools of' 
agriculture: farmer-sponsored organizttions: and 
research institutes sttpported by irdustrv or private 
organizittions. 1ecause ol the its size and complexity, the 
national agricultural research systent's eleclive manage-
nient requires experienced and ciomptent administrators, 
Such personnel arc difficult to find. Many people in 
administrative positions in agrictliural research have 
moved into then from t strict;%' scientific Post. withot,t 
any specialized training in tile organi/ittion and mattage-
ment of research. 

The confirence recomended that atverv high priority
should be given to organizing training progralns it agri-

cultural research management. At the present stage of 
many NARS. it would probably be advisable fIr such 
training programs to be entnisted ttointmernational orga,i-
zilions. stcht as ISNAR. IWARD. or SEARCA. working 
either jointly or separately. htt in either event inclose col-
laboration with thte appropriate NARS and IAR('s. 
National resea.rch swsstnts should explicitly acknowledge 
the imporlance of* such training prtmrattts. designed !o 
famniliarize senior personnel with recent de'elopntts in 
fields suchtas research planning and management. deter-
minatimi of priotries, proiect limrnulation and evaltion. 
protntion of intr-disciplinar and inter-institutional 
cooperation. data proscessing. inforutalion storage. re-
trieval. and disstiniatiotm research recording systeits. 
and tie organizatitn of stnctured linkages and leedback 
relatitnships betmsesn national research and developltent 
agencies. 

Another useful approach towards mtnagement train-
ing is the use of internatiotal study tottrs \shich enable 
management personnel ti profit from the lessots and 
experiences of other countries. The niceting was inibrited 
that Indmnesia is embarking upoit a tiajor program of this 
nature, 

The conference recognized how very important the role 
ol' the inlernational research Lotirnunitv otiLld be in 
strengthening and stimulating the NARS.'Possible inputs 
intclde training, research. technical assistance. and intbr-
mnarion services. Stch activities should be seen as being 

supportive while national agrictillnral systems are in their 
Ibnnative stages. however. and nunst not be regarded as 
perennial substitutes fbr strong NARS. In this vein. the 
conference not- with concern tile dependence of' someNARS tin expairiale scientists. \%']ile such pmerlsn ay 

be essential to some NARS fbr the lime being, it appear, 
that posts continue to be filled h\ expatriates working ot 
international terms t service, because local contracts are 
unattractive to well itined national scientists. 

The onlfelence reconnended that the NARS should 
streamline their personnel, incentive. and career structure. 
and salarv and benefits policies, in order to attract 
national researclte'- to work at fiekl stations %tilhintheir 
own cotnlr'. 

As nltal tnl sstems imattire. international research svs
lents. particulariy the IAR('s. nay need to enter intt a 
diirent kind of partnership will them. Thus. stronmner 
NARS will less often sterse merck as network sites fbr 
adaptive testing of IAR( material. Instead they will 
become more of a hation I'r itmplementing genuine col
laborative core research programis. Nevertheles.. tle 
strengths of tile international s\sttln. particularl., that of 
the IAR('s. in ternts ol" research planning. iniplenmen
t ttion, and reviewing. cannot be denied. '[here would 
appear mtuch fbr national systems tt, gain by lillowing 
some I.attures of the (C;GIAR Organiition moei. 

In tennis ol'planning and priorities. much remains to be 
done at the national level. There isa real need to direct in
tetational assistance towards strengthening weaktnesses 
i national syslens to enable them to serve national goals 
more succcssfnllv.'mTherealso appears to lie a need aniong 
donor agencies to integrate their collective activities better. 
inorder to ivoid duplication, even contpetition. 

('urrently. most donor assistance adhers to the prtoject 
node of snpport. the shortcomings of which were dis
cussed in Dr. Gatttble's presentation. A possible allcna

tive the project approach isthl of'estahlishing cotntr-'

level research support grotnps (RSGs). comprising both 
tle host Lotntry NARS and those external dotnors pre
pared it) pro\'iae a specified minimal level of support 
annually to the NARS. Sich an RSG wiotld integrate 
support fbr national agricultural research within tle 
fratnework of national goals it a itmanner analogous to 
Itow ciuntry consultative groups Ior overall aid integrate 
their advice and expenditures with natiotal devehipment 
plas. 

It was agreed that in countries with a strong NARS, a 
research support group may not be practical. Where tile 
NARS isless developed. htowever. tile RSG mtight well be 
relevant. While tie conlfirentce it that tlte concept 
olkred a useful vehicle flor donor dialogne and for tle 
better itilizattion of external resources for research, it was 
or the opinion that the initialive 'or a research support 
group tust comne firomteither the NARS or the national 
government. Neverthelcxs. it recotmmnended that ISNAR 
develop the research support group eoncepi flurther, in
cluding specification about how it might be made opera
tional. 

Antther reciintllendatlitn related it research coordina
lion wa:s that a director' be compiled which contained in
limnation on expertise available at diftrent natitmal 
research systems in frontier areas (mfscience. This direc
tory wi uld be la in helping to fill critical gaps ill int'alie 
terial ctmpetence in developing national research sys
lents thrttgh programs such as T W Iechnical Coop
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eration annong )eveloping Countries). Its comripilation 
nighlt be :atask fbrIFARI. in cllaboration with ISNAR 
and other rerijonal/natiotnal institutions. 

Land Resource Inventories in Rela-
tion to Farming Systems Research 

The Bonn C(on6erentce Rr'pori noted thaIt "(nost) con-
tries have hennin detailed. s sleetiatic insentorie. of"soil 

" conditions in relation to potential and present land uses. 
The relevance of"sutch it. nlories to ftriin s\stenis 
chitracteri.ed h\ smtallholdings and simple teclhnologies is 

Where the nrethod isnieling with only linitedsuccess. 
this a fliltreshould perhaps be attributed ito to nieasure 
appropriate soil charaeteristics. Relinement ut' tie inetho
dolog* is necesstr% to enaile the incorpra.tion of'crop 
and niUanarennt intrbrintation iswell. Stich inirnniationIslikel¢ it)he required before techluog. can he trans
erred iolther loictioisinilarsoils hs. 

hlievaluhe of"the benchnmrark soil stn e\ ul,tssilication 
fir aiuroliresir was btcause we lackconsidered doubiftil 
adequate inlhmuion regarding the specitic nttrietrt. 
water. and spacing requiretnents of individual tree crops. 

hliev;lue ot this classilication wet riclatids wa-'tsIr also 
dillicult to deline. htever. as is their value in lelping to, gUCItiOled. Otn such lands it was su gested that IRRI's 
predict crop perthmtance. .\ fnrther diflicultv with IUC I td unil-,ysteni approach tlight be nore appropriate. 
resource inentlories re ofthenl'i )isiussron ri emphasis to Soil.is niaking etl'ctius ve ilIot Participants 
lirmnic \sstenls research. reco.nied, ho ever. that land and atler resources can-

Ire secotid session of" cferet e rec0gtli/0. tihe not be sepirated, even in nianv inslances waterthe il" 
inprtaince of obtaining estimatles of tielis.l r..tiurces nmire readily d.C'urrentlv.prodUctiori "ere rnodili three
potentials tt' ditlercnt soils under increasingNl inlensive of thefinn land inAsia and isquarters ie Ilacific 
ctltis ation practices. For atproper e\alrration of;, rainfied, pan of thisIand could be irrintaion\s tnd a substanltial 
sollil. tit' conpreliensi\C soil classilication sys- \\ere elisnrical. would cropsonic fornm gilted this Irrigation limit 
tenl is obvioUsl, necemassm. Art ellecnise s\stern could be present one of tire niajor agroclilosses Fro tdirought. atl 
of sirniiani inil rriance both planning ard constraints 6)r agricultural productioti. This pointti Inlmd-use nialic 
inpromoting elliciency inhfiril s\stellis research, needs to be kept in inind w,iile considering tile emphasis 

)r. Mirnlda's paper inttrrklttICI tIhe concept of'the sugested fir soil classiticationt. 
ienchnirk soil surve, itt relalionanid desrired its vailue 

t 'i.rotechnolog\ translr. I le posllaIted thlat research 
results or -best practies tinder repre-Cirruer" obitained 
senlitlie bench-r.rence aurocliiatii cnitidiors. fromi 
tiarkmil classified at the fanlihlevelin the SoilTax-
oron\ s%\ere or cttlId be extraplated totranslrable. 
other soils with similar properties. The i¢iilerence recog-
ni/ed the desiraibility of havmin.n soil surve, intbriation 
presented in i lirir and la tage rore .ornprelensible 
itohe riser. For this to happen, however. fining,systenis 
researches arindplanners, as well atsother potent i:,lusers. 
wo.ld first ilae tocoliritunicate t the soil survev per-
sninel thequantiiable soil which thleyinibmatio consid-

ered ilmportant for their purposes. Und:r these circurn-
stances, soil surves Ctuld play a rituch more impofln 
role in pronrtlin or fitcilitating agrotechrolhgy transfier 
to thesmall fiarner. 

The conirenee htelJ divided views on the potential 
valite orithe benchntark soil concept for agrtechnology 
Iratnsfer. Itt general. participants 1ellthat Soil Taxoniny 
as isoil classification systenli was ;iusel'til instrument fir 
intemational onparisorn of' soils with similar eltaracteris-
tics. I lowever. tie use of this svsten tl'ilhesoil ftniilv level 

Several speakers srrgested that it view ofthe inipir
tance of s.cioecononics in relation to soil use. termitile 
"crppirt s.,sterns.- %hich had been used in tie plenary 
paper. should be chtanged "llnaig systemns."ito II was 
pointed out that tire optinal Lnibination of crops for at 
parlicularsitualion wis heavily influenced by soxiocorn 
i l.cti rs. Cr gni/ance had tobe taken of"this flact when 
fIinrutlating recornmendations Ibrsoil use.and also in soil 
interpretltion. 

In spite of tilemnany reservations expressed about the 
current v;lue oltire bonclnark Soil concept toagrotech
nrli gv translr, it was generally agreed that the imnt.ept 
,ispromising eriough ti justify extensive flurther 

research. Ienehmark soils would appear tobe a partictl
larly selecting tire vitlst appropriate sitesuselul basis Ibr 
for new experimental stations, or fbr locating ield trial 
plots.,so that the dominant soil fianilies in agiven area are 
cerlain
tobe iniluded. 
The cost of'carring out a,benihmairk soils invesliga

lion.'as (ti iiniem tosorte partiipants. It wss pointed 
out thatin tiepast when simple soilinalses represented 
tile nlliniate in labrrratorN back-up. tiecost ii"i Iield trial 
rose by 5i to I(i to include laborirtor5 Ies Aller plant 

was rather restricted arid so ie speakers fl that it \wts analysis berini went rip by perhapsfashionable, costs 

rnl of vatie when omparing soils at tire great grourp 2)i is prissible th;at widespread ise of benclnark
It tile 

level. and thlt tilts wasiv tobe ol'a systemits researih could inirese experitoot broad great deal o1" soils htir I.,rming 
valtie. mental costs or ritre, unless detiled soil invenby 30'*-

This position was not share I hy other speakers. Iiw- lories were available to the researcher. 
ever. "lo felt that alilitigLi the benchriark concept had spirited discnssiion was that.The end result ol' the eon
cerain shorctrlllhtgs further refinernetit, ference reconmimended that tile cointries of tIre region beand needed it 
offered genuine pissibilities horimuproving inlornialttion urged to step tip their siil it) llinventory activities. and 
exchanges oil,oilpotentials and could lie used fbrinter- low colinion soil clasilication bases in order to iprov. 
ntionial conmiparisons. hlierorgoirg benchmark soils prrj- cominniiication aind cooperation. particularly anioni; 
ects in Iawaii. Puert iicr. litnningand Indonesia were reported systetns researchers. The USDA Soil Taxonomy 
to be giving encouraging restults which wtere useful Ibrsoilwas identiliad as tihe systetn now adopted itost widely in 
inta'rpretation aind ilso for agriinonrists incerned with 
technology translr. The metlh lrogy is also proving 
applicable fbrthe on-finn tile black-soils flrin-testing it' 
ing systerils technology developed at IC'RISA's head-
quiarters stalit.,i. 

tile ,r.regi 
FIrtlhermore. as thereare it)r sullicien soil Iax

oirnists available in Asia. tire c.imferencereconmended 
that inlorder itaccelerate sotil invenlor,.'work suonte prior
ityshruld be acmrrded it increasing their nmmber. F r 
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fanningu stcrns etween areas withintechnology tra~l .- 
a single country or between neighboring countries, an 
Asian soil map is required. It was recommended that as 
an initial step towards ptcparation ofrsuch a map the Soil 
Management Support Seri~es Project of the Soil Conser-
valion Service of ileUnited States l)epartment or Agri-
culture (USI)A) be asked torits assistance. (11 sill map 
kshich the conl'rence envisions would have a scale oft 1:1 
million, and would use the great group level of classifica-
tion I. 

Three IARCs and 15NARS have alreads indicated 
their intention to participate in a seninar on "Miniul 
Data Set., Required in Agrotcchnologv Transfer." to be 
sponsored by ICRISAT and held at ICR ISAT headqnuir-
tet\ illMarch 1983. The seminar will work towards the 
etahlishmlnent of an international benchmark sites 

further stage at which some of the core operitions of 
IARCs. such as IRRI. would devolve upon the NARS. 
This could lead to shared research programs. rather than 
to the NARS simps implementing lieldtrials on behalf 
of tie IARC. The shared research approach is about to 
become operational through allAAR)/IR RI link in In
donesia. Other IARCs such as I( RAF are attempting to 
develop prograns alon sinilar lines. 

It %\-isnoted that this t pe ol'approach - indeUd. techt
itology transIfr in gerleral -- is more difficult %,here there 
is no international center of'escetlence I6rtileconmmoditv 
and wh,+-reits production is largel exported withot any% 
euarantee of a stable world market. C'ol:uts provide an 
esanaple or how tIuclualing e\port prices. by reducing 
iiietr iotlivation and creating insecurity ab'lut tite long
tenu Iluttre discourage research supportof the industr. 

network lr agrotechnolog transier (IBSNI-T)current[\for the .rop. 
being supported b\ tSAII) through the University o1 Returntmig to the question of the gap between IARCs 
Ilaw.:i. The conlference recomnmended that countries ofr mid NARS. ,mie speaker made tile ofpoint that tlte Ilows' 
the Asian region be encouraged to participate. 

Overcoming Technology Gaps 
The third session of tile threeconlcrence considered 

lechn0ology gaps: one that esists between the NARS and 
the IAR('s. a second one within the network of various 
NARS. and a third between the NARS and the thner. 
The 1eatured speaker. Mr. S.W. Sadikin. suggested that 
these gaps \ia' considerably for difirent commodities. 
and can be clas,,ified in Asia itnt tbur groups: 
1.those where Asia is inthe Iorefront of' world tech-

nologp: 
2. those sshere research ;n typically Asian commodities 

or topics lags behind research oti the same themes else-
where in the world: 

3. those %%here the conumodities are not typically Asian 
but are orinportance in the region and lhr which ade-
qnate research espertise has not yet been developed:

4. those %%here research concernina social and economic 
aspects of Asikn arning systems isat issue. 
Some participants felt that souiomconomric studies 

should be an integral part of the conmulily research de-
scribed tinder items I to 3. Other,; that such studiesfelt 

merited a separate listing to stress their importance. "lhere 
wvas general agreement. however. that socioeconomic 
research needs to be more closely integrated vith techno-
logical research. Such integration is characteristic ofthe 
IARCs. vsime style or operation could in this respect 
serve asamodel fir other research organi/ations, 

Certain sociocconomic research topics needing close 
attention 'ere specified. These incltded issues relating to 
timemantgenment of small Ilartus,and the question ot'how 
to motivate independent 11artners to participate in collec-
tive endeavors. 

It was felt that some Asian countries had already 
managed to elimiale the gap between IARCs and tihe 
NARS. particularly %vhere rice-based hunning systems 
and collaboration with IRRI 'eereconcerned. Their suc-
cess could be attributed Iothe availabilitv or intunational 
funds, the high level oi"expertise available froin IRRI. 
and the high motivation of lmmers to increase rice pro-
duction. Good working relationships between I,RI and 
the national groups. and continuity in the leadership of 
both. undoubtedly also helped. 

It ssts sug.,ested that collaboration might advance to a 

tc;:':olomy v5anot all one-way. and lhat tileNARS con
tribute
t0 the su.,ess of time IARCs. I)nor support for the 
IARCs is nt;! because of the dinec.,sarilv lorthcotuing 
rect research acticv.,en., of theIARCs. Funds are also 
generated by what n!, of developing countries-anrer 
achie'e as a result of tsi transfcr, through the NARS. of 
new IARC technology. h,,s dounors are apt to assist tile 
IARCs tnore readily ir their i.pplications for support are 
consistent with or relatet to reqoests fronmthe NARS. It 
must be conceded. howe er. tha. thr the present IARCs 
themselves are probably note iJept than NARS at fIr
mulating grant proposa:. 

licre is inadequate ,o1LmLentation concerning the 
prolitability of invesm".nt in agricultural research. To 
stimulate both donor and re -ipient government funding. 
recognition is necessary thait[ good deal of such research. 
by its ver. nature, must be a ling-ternn activity. Politicians 
are sooner impre sed by prompt and ell'ective problem
solving by their research services than the\ are by reports 
about the cost-elkctivenes oi'research in general. To gain 
political support. the NARS should probably devote more 
ellhrt to publicizing their short-tenn successes. e.g.. the 
control of brown plant hopper that was destroying rice 
crops in Indonesia. 

Since the first session ot the conference had dealt in 
some depth with relations between NARS and IARCs. 
discussion during this session liused on interactions 
among the NARS of dilffirent Asian countries in and 
betsveen national research services and the titnmer. There 
was a consensus that more intensive contact anong agri
cultural researchcrs and research leaders front sithin the 
region would improve results in atverv cost-effcclive way. 
At present the main obstacle to pursuing such a policy is 
the lack orfunding for internalional travel. 

At timeregional level. tsvo types o f meetings might 
prove especially uselhl. of these wouldThe lirst bring 
together research leaders from small groups of countries 
with common interests. The ASIEAN Agricultural 
Research Coordinating Board provides a good example 
of this type of meeting. For the live ASFAN countries. 
this board provides a lbrhn which is able both to idenlif' 
cotmmnon interests and priorities, and to take etRctivc 
actio towards the initiation of technology Iransir and 
new research. It shoulu be possible itestablish sinmilar 
mechanisms elsewhere ii 'lie region. 

Thie second type o .neeling of particular potential 
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valie "culd insails e a lamer nmber O'lvuntries. hulit level. l'osards this end the NARS might set lIpcimiinuni
msould he carefutill structure,.: ir lnd one specific [topic. cation units like ltose of such istlnmental iorrtance to 
The IRRI rice-hased erpping s.ster nmelork. iarevuni- the IAR( s.Althmgh the prima- role tofa cmununica

its tim, unit inan NARS would be tireach tout tooe.ensitinple. meels annuallston a rotlaion basis in each o1l 13 
tile such e imptirtantnel\ork countries. InordLer to juslit. \pen,, ot" serices and flrners. it nilit also hae a 

mIeetin.s. the\teed tibe .ell prepared and Itaddress a public relations and prtpaganda role in preparing suit
tust Irioinlluencehigh-prioritm area of ci1min interest. Seseral .roups able material ilir N.ARS liLtres \%im 

.ilread\ mneet i%.. the iatlion po.litical decisions relating ioresearch.in this aa includingu Ass of 
Natural Rubber PriNu.'ine ( ountries. the Asian and 'he ultimate aiml of"the tech+.'lmn.. tranmsfer process is 
Pacific (octutl (kolinlni \sian Regional \.ill 'rant agrictIland the S.F£. it) prti\ide l rlners benetits acruine 
(oninimh.ee oIthe Interimatmial liHoard lorPlant (Oeicuic mural reearch. The contmrence MIt that at present the pro-
RsAurc.s IIP( Rt. ne\\ lI+.' ces k.er +cr['he ecstablished onuic \,.is seldotit satisiica ir'l . I I ere eaknesses bIoth 
attd Social ('minissin Inlr Asia and the PacitinmIlie interaction beisenu research and etensioln services. 
Re.ional ('oordina t1io ('enter Iar ('oarse (irain,. Pulses, and in the estent ita.+.hich researchers had an oippirtuni\ 
Rtots and Tubers CI.S(AP-('(II , ( enter) should aSo to i.t,rk dlecths i.ith farmiers. Ie change in appriach 
prinvide el"'cti+et ims for tel.hiohCo.ttransfIer. fTi, %l.hich has beien br-hilt abaaUt throu.gh fainting sst s 
cirference itell is.oIolurse. .etaitli.r evitmple oithe researclh durin. tlhe I,,tio.\ears. hto+eser. represlls a 
,econd Ipe ol'recoitI ,ended Immeein , moijor aditance b.in olvimng tlte research worker. emten

[he praposed IRI ) direct lirs itinof as.ailable aerotech- olliccr. and falrmer iogether in om-farm +eritication 
niola.L. epertise intheAsian re.gion wMld be a %aluable trials ofltnoCClis. 
supplelent toi meetings. Its compilaftion Moore still inttLsbe done. .\n educalional pr.cess issuch shold be 
given high pritrit.\.[lie direcitor\ %.illassist scietists itt required, starting the leaders ot'ss+.ilh research and e'mtii
identits ing opporLunities Iir interaction. sia n srv+ices,. so that the\will becr appreciate tie nced ti 
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use remains tibe made ifl and (ARIS establish structured itechanisns which will ensure that
the A(RIS s\s-

teits. their Statl] work to.ether and colmnUnicate ell'ectivelh. 
Apart Irot tileneed to os ercome tchntilhig gaps ill- Research \ssorker,, also need it)be nuore understanding of 

peding inlirmation Iliawatlllong varils NW\RS. there thepraiblenis of the etension serices. lit additiin it is 
appears iobe room i'1, impriai ing cllabraii within in- essential that theciime to realize how lan non-technutl
dividual cottllIrl, sstelNs. 'Ihe ctnlereitce addressed itselt tieieal flactors etnter ito flariers" decisioms. 
tit sAllle of'tile priilems 1ie cionlerence rea-imtnMended that countries take posispecific internal cotnmtuticatiain 

if NARS. The irsti these ii'tiles tile difliculth\ if live steps it reali/e this educCational prtcess. Ipssibly by
 

eslablishing wu(-rkite relations between gin erniettt and prividing a kind tif in-service training. ir by making
 

tinii. eriti. researcher,, ir anuoill researchers in giern- research metllitdiliig a'imot,elt il' agricultural %Lien

nmet. indstrv. attd the private sectr. hlttuimnal strte- tists pis raduate training program. lLiiltwork with 

tures. including rival r and ciiilpetitiiinloIrscarce ftnds. simoccitltninsts s.ouldalso help to reiirient agrtechnol 

iAlen priase titbe seritis barriers Itotechnolav transfer oLi. researellrs. At the same time there is aIneed tioFani

and c.llaborative research atthe natiinal level. It is pos- harize' lamrt-level extensiotn wii.rkers with tile research
 

sible thal wider use iifprol'ssiianal astociatins might help tnetltadlolog invailved in tin-fint verilication iiftech

break down some lf'lhexse re the [oo aaxa'mplish this will probablv require I irnal
barriers. Alternativelv. ntialigv. 

research suppiirt .rilips mer,:imed earlier io be estab- Irainin,.. ssherever posible at the graduate level.
 

lished. universiti. and uither research in-
non-overntett Son: Asian countries already have stnictures Ioc or

stitutions might participate inthe RS( gritp. dinate agricultural research and"etensiotn services. Wider
 
NARS. at priitpoal
('onmntinieation between diltkrent areas of specializi- use iif' per-Atnel exchanges aiming 

is alm often Iulliifprohlems because research is so relerred tii previomsly, wild help ti bring stict slrtictures 
coutntries where resarch/exensim tc r

tion 

rigidly institulionali/d. Even within a miticrp research Ititite notice Oi' 


progran. there is often difficultv in Lstablishini multi-dis- dinatin remains shakv.
 
women inrelaciplinary mirdihatioi. especiall. in the integration of At tie present cinfrecte. tie nile ofit 

1i0ntotecholty Iralier and chan.e was discussed prisocioecotnomi and biotlogical activities. Such prolesss 


.amies to farting s.stems research ii rilyvin cinnemction with preparatits Ihra'serninar in
are magnified when it 

wich i may require collaboralim aimon, specialists it, this topic whic IRRI will be mlding in 1993. As por

annmal crops. perennial crips, and livestock. The dillieul- tra\ed b. I)r. NI.S. Swaninalhan. the conicept of this
 

liesare colmpotunded evet furtlher when thesubject area selinar wa-itsstrotmtlv suppmred by the '.mnlerene. Somie
 

overlaps mtinisterial respomsibilities, as witlhagrl'orestrv participants Iteltihat .vommien in rice Iirnting."the tlteme. 
should be espanded to "women in rice-hased Ifirling svsand. soimetiles. with nutritital aspects of I'od prtdui-


lion. 
 tesis. 

A third in-catuitrv techitli gy gap tlhat wIs discussed Dikttssiol stressed that womtent are itot a li tnogeneutls 

concereed tlie pixr linkages betweeni natitnal research group. It will be necessary to desoe attention tiethnic. 

s.stemns and political planning authirities. Although in a social. cultural. educatiinal. and age groumpsil'any ellort 

dillcrent cate.o r from (lie tsso previous omnmunieation to deterntine tte nuist appropriate teclhuitiy and iusiim
-

pact itt wotmen's nile is itobe nteaningFlul.problems. this gap may be lie most imtidable obstacle 
tm mchniltgv trattsler. Changes in svotne1' le in faraimng can also haive 

At theregional level IFARD's proposal tt organize el1icts tn their rule it tie housltold and can. therelitre. 

brieting sessions for finante and agriculture ministers alliect otlher temtber, ofthe timsetiMld indirectl'. Rele

sutnnds promising. There w'uld seen tit be considerable vantinlrmaiimt ivay be dra.n firolpast changes itt 

merit in trying tioarrange tsimilar exercise at lie national woments roles inwestern socielies. 
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Incomne-generatin. activities fbr women usualb, start Ibrestrv did not require thecreation if new inslitltllons. 
wsitlhcitl+le indurstres. It was sgluested. however. [hialin not an, nore than recent enphasis on fIamin. S%,lelll 
the long in. the scope fr awhicvement is mtich greater research in mIost counries niiv have donm. Ratiher'it was 
ihrough group activities. ielt n s invoivinthat the need I irnli research 


In the IPhilippines women aire hemi!Iinvoled inagri- trec crops ol'varius Ipes sl1101d be recogini/ed. Research
 
Cutltural research emensonand extension. Women ork-
e,-, a Ilirmers %,ileare particularly ellecctive because when 
has been convinced, her husband usualb, Ijillows suit. 
Women estension workers are. oi the w\hole. better thain 
men in perlbrming jobs which require tact and patience. 
As a restull of oalenitv leave. hosse\er. wsomen lield 
workers a\erage onis 226) to 230 da s on Iheiob peryear. 
as compared to 26M da.s\lbrmen. 

l:.Iots to chance tilerole o'women need to lake in to 
account \\hatis possible within tilecultural corntet. It is 

r timportant io togni/that change calhe di[plim The 

current and ilnttre needs of woInLen. Iss ellas their fture 
role in a changin mciet\ need tobe considered. Keeping 
ionrrow in imind c tild scent parlicularly important 

%%here agiculture is low" undergioing \en ds nanin 
chaInges. 

Dr. B. Lundgren's paiper on agrolfirestrv at the hurtih 
and final plenar\ session or' the conlrelce led to ani-
inated discussion, 

Agrolbresty is a collhetive name Ibrland-use systems 
and technology %\here%\s . are deliberatelyx perennials 
used on tilesame land nanaenl ent unit ita agricultural 
crops and/or animals, either in some turin of spatial ar- 
rangement or in temporal sequence. This broad definition 
incorporates firiiing aclivities tinder agroclimatic eindi-
tions varine from time humid Iropics. \where tree gardens 
are conmnionlv imud. to arid or setii-arid recions \\here 
browse trees Il\ be an important component of the pre-
vailing pastoral system. Both ecolhmeical and economic in-
leractions occur between dillrent components of the s\s-
ten. 

Although the practice o1"agrlbrestry is lar from iews. 
little has been done in tileway ol'exploiting its potential. 
either in terms itt technoloL,. or o' institutional develop-
ment. Indeed. there are lbresters and agrtculturits who 
continue it) dispute even ihe general definition given 
above. Part of tbereason lbrtheir discontent is the inap-
propriatenesn of the tenn igriluresn itself. which sug-
LesLs an interfaice between agriculture and lIbrestr rather 
than a type or farming s.stem is widely pratticed. Ashillt 
I result ofuncertainty in many quarters about tleessence 
ol'agrolbrestr'. fiew countries or institutions provide ade-
quate agrol'trestry training. Funds fbr agrobrestry 
research and developntent are also often in shortsupply. 

Although the practice ol'assigning antinter-di.'ipliri, 

programs should be esab ished which utili/e tree crops a,, 
part of" their hodoly optimlizing land inipil.ietht 1br 

Pariicipaits alSOaCk niiwled'ed itneed [t train perninnel
 
do'nlg field inter-disciplina
research in this to adopt an 

Jipr.roadl. which wuould ilude s.ial and economic il
puts a lanearl stage.
 

Another realim \%It\ ha'. been nelected isagrolresr 

that limited inlirmntioi on subjei.! ha,ti.e been dissent
inated. In order to improse thi situation, appropriate. 
accessible data banks need it)be established, particularl,
ones with complete inibrmation t [he tree and shrith 

componenls tit' agrol resir. s,\tlensSuch dala banks 
would make it posilie it utili/e dCeelptimelti agency 
Ifnds currentll available lbir the identilication, prep
aratiin. andliirmulatiin l'aerlirestrs de\iipment Proj
ects. nItil now most of these Finds hie actually 
remained tin used, apparently because it is impossible to 
secure adequtate background inibrimation IrIr appropriate 
project prepa,..:;on. 

The cinlerence recogni/ed the pitential of'I(RAF to 
contribute to the type ut inlrmatingatherini needed. It 
recommended that I(RAF ive priority to assemblinu 
and making available to iatioral institutions appropriate 
inliinlion and technology from its own dala bank. 

In view il'the complexities ol'agrolbrest and the loig
tem nature of the lime parameters involved in tree crop 
activities, the cinlerence also recommended that interna
tional new ijir the preparition.agencies establsh criteria 

ioniloring, and evaluation of agrol'resir projects. An
' 

acute need exists. moreover. tm identitV tile scope and 
potential of agrolbrestry more clearly. In this context tile 
conl'erence Ibind tie IC'RAF diagtosis and design ieth
itfology to be a uselul list approach. It recommended 
that the nlelhillog., be tested at the flrm level, tinder a 
range of ecological rand ectilni.c conditions. including 
diverse problems and goals in land use. 

Another problem which agrolbrestry faces is the pre
sent state of'extension services. In oeneral. extension in ihe 
litrestrx sub-sector Ic-le at tilelirmis much developed 
level. especiatly thesmall Fimn than are equivalent ser
vices in Crops, and livestoc. At the interhce betwecn lhe 
three sub-sectors extension is usuallv extreitelv weak. 
Ilhereluire. if agrilbrestry research fiidings are iii reach 
the IInner. there is a need tode:lip an appropriate 
extension strateg\ Tisis if particular importance in. 

teamn to work lowards the improvement of'firin g s- those mans' areas file litelwoidoI" world where is scarce 
letns. particulars s steins vw'ith a cereal base. has been and where short-term tree crops on small flinnswould 
widely adopted in Asia during tilepast decade. the sanme appear to have impirtant potential Ijir fluelwhiod. Il lie 
approach has not won dcceptance in the studyv of agroflir-
estry
systems. Agrolrestry is still h and large the concern 
il filresix institutions with rather narrow. discipline-
oriented perspectives. IEen where it has been identified as 
a subject fIr research I pure firestr ralher than a firm-
ing systetus goal is likely,to he parantount. 

The utnhIerence recommended hlat both nationIal aid 
international bodies devote more attention toexpliiting 
the tential of agrolbrestry. properly iistitutionaliing 
this activity in their organi/iational structures. particularly 
with respectt) research. There was. however. a strong 
weight of'opinion thai the upgrading of interest inagro-

htuiinidItropics. extension activities linked to Crop produc
liinservices are also likely to Pertain it agrohirestr 
which involves perennial tree crops in :Iirmgardens. I.ike
wise. agrolorestry 'eaturing hrows trees or alley croppinig 
in) pastoral areas will certainly require the imomleent if 

livestock services. 
Probably the most itprtant shi-rt-ternlt goal in ternis 

of*agroloirestn priject activitie is to increase flueIwood. 
Projections of the World Bank regarding the probable 
extent to which Fueiwood supplies will be deficient in 
many countries in the lendslibrce this priority19X0X to 
asse.sment. The World Bank has pointed out the very 
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limiled extent towhich this deficienc islikelv to he eased 
by the platting of'large wood lots. 
•Thtstileonus of narming tlhe fueiwoo.l production 

glp will inevitanhly Call on [his implies thesmall lrtrms. 
urgency 1'wider uIseol' groltrestrv in flirmin, sstemis or 
illintegrated rural development activities. The f1tll signifi-
c I'rethe pending, I \IWood deticiency does not %et 
appear to alvme awareness o'maniv donorpenetrated thie 
a.cecies. The colntrence recommended thalt fhe Issue be 
brou.iht iotheir allention and that they be inviled to pro-
vide nuch greater support in the inmediate f'lture for 
arolorestri research and development. 

The conference recogni/ed the unique status oi'ICRAF 
as the only intenaltional ormni/tion with world\ide 
slipport ftinded to stimulate, initiate, and support 
research fIrthe development o';agroltresIr sysnts. The 
sttucure or" (RAF.the conrence tellshould ideally be 
slch that 1most of its activities w.ould be carried out Onlat 
collaborative basis with national programs;. Beca use ofthe 
wide rnme of:eeolouical circumstanLs under which agro-
IlresiR deented have a potential contribution tois to 

accountable to itthe"hlloum." isusers oft'armters both 
the end product. and as those %%.hose taxes ultimately pl 
Ijr much of the research. I lisloricallv. accountabilit. in 
both directions has lel'much to he desired. I)uing ihe 
past 6 ears. however. iniirmtalion and commu nication 
actiities lve become sciences in their own richi. The 
emphasis ivcnby thell(s tooulreach pro n illd 
b,.tie NARS to on-t1irn teslti, illindeva\'nlilllon hats done 
at 'reat deal to brim, research right to the Cranner. 
Communiuncation to polic-makers and planners Ias. in 
.cneral. not made comparable advanices. llehlre research 

IItlCl h o it)obtin tilefntd inU levels %hih 
the\ consider requisite. tle\\ill hawe to learn t) speak 
peruasivelv either to hureaiucrats in pitmer or to those 
\ho can influence them. 

()lne arena in \which inltrimation exhane has itn
' 

proved sbstnltially is anong research institttions. 
NARS. IARC s.and [As The IARC'N IMve pla,.d an im
portant role here through tle se of their ltiilland 
neetinga Ihilitics. Regional institutions hlm e also beeti 
ti'te: tilecreation of1IWARI) represeints 3 vetr positive 

snake. tile c.&rence envisioned IC RAt's ecxploiting in- step. Opportunities. neverlhles. exist hbrfurther con

stilutional networks Ifllv. in order to Iicilitate the inter- tactLs.panrticuladl shorl-tertt exchanges of personnel it 

change of inlortation. IIARI) could be instrutental in .apitalii/e on the it iprative advantages of1difthrent in

assisting ICWRAF. Ile recent workshop on agrol'tresttN stituitions witth respect it specitic contodilis or crops. It 

or.gmi,ed by SI-AR(A itt collaboration .\ith I(IRAF ill \wissuggested that both IARI) and ISNAR co.uld spear-

Southeast Asia was. tuoreo+vr. a usiueful precedent. Fol-
lowitig this workshop. the Philippines planned an agrolbr-
eslRproject. based on the ICRA F methlodology. which 
fits closely into concept. lit eight ditflrentIthe network 
arets ol tlte Philippines where shif'ling cultivation of lbrest 
lands is \\idely practiced. ileproject will seek to deter-
mine appropriate agrolbresttx crop combitatintIs and 
croippitlg patterns. both in terms oi1optimizing Iarinin-
come atnd of'conservitig soil and water resourees. A 
detailed backarotind document concernitg tileproposed 
proiject \a:sprovided to iarticipants as a discussiotlguide-
line horrelated activities in ither countries, 

General Conclusions 
Throughout the t.'tnterctt.e. irrespective o1"[lie specific 

topic undcr discussion. certain comonl1tin themes recurred 

heid this tlie of'liaison on ; regional basis. 
Reiontal workshops with a research mialagetmelt 

theme could be highly useltl, e.g.. ,iisshtops ol si.io

ecomnlics in aigricultural research and its integration into 
iagrotnmi research prilgranis and ott the oirgantlttattion 
and omanagemen1t olmulti-disciplinary tiarnui.syslems 
research. It wa-issuggested that ISNAR mttiglht publish case 
studies about tilereoraiulition of traditional colllnti.litv 
research ,\slcns alotng ell:tive l"irtiing systems lines. 
\'hich inchde on-farm testing. 

D iscussiont during all co+nl rence sessions stressed tile 
rise inAsia of tileIarnlingsystelms approachito agriil
tural research. Becatse o1'the unparalleled import:nce oi' 
rice thrughoit, tile surprising that riceregiln, it isnot 
based lanuing systems have received so mtash sludv and 
itmade tlh' most progress in terms of'research nmel iltoogy 

\whic hi, the dvnamnli status of tileNARS iil atnd results. Scope exists lbrthe use ol'asinilar approachlihlighted 
Asia at the present lithl 

It \wistunIIcralv recouni/ed ltill. even thoILugh accord-
in-ti itist research tlanuers the resources available tIir 
ag~ricultural research illllere ion are still ihadeqtme. 
they teverthele 

s 
do Lonstitutle a substantial resource base 

in ternmtsof tlaiitwer. ph.%,sical th .'tiits. arid disburse-
intlints. Firlheriuire. tileyrepresent ti activit illistage 
(i'dylltntiegr wil. Indeed. it' \C consider the voltIe of 
resturices \\hichhas been cittotnmitted to gricultural 
re,archl. \wemust acknoledge that it has become ;Isub-
sltilliial Itecause I its si/e ainditniirtance. it isinIdustr'. 
necessary that agricultural research should be aLciu.italie 
iir its perlirmance. Currentily' i,'lstAsian coulnlltries 

to other crops nld ti nroOiresIr and livestock. areas in 
which the systems approach has barely b gun ioiie 
applied. %host thrilers in Asia practice I com plex hus
handry. line which involkes svstens raller Itan imtnocu'l
ture. Research 1 iltrnii g is tuclth m1ire cononl s.stems 

plex. liiwev\r. than inoiulitire research. It involves the 
use if ntulli-disciplinav t ans including bolthi biologists 
and social scienlists. ald Ih.rthis reasin. the linanllelti 

i I'such research is ollenmore demailding than thatot'tra
ditiunal research. This iakes it p;arlicularl. important fIr 
appropriate priirities to be detined atnd fir research 
results ti be cost-eleclise. In ther\wirds. acci.ounlabilit'. 
itle of the ox1irtrence's primar. cincerns. lutist be cire

and uvlimation s,,stemsresearch lliturin. t ate still ratller rUdi- holly built intolirmning research. 
ulietanr and teed cuitsiderable relincinteit behjire they 

can be regarded as lhctive, 
Accountability is nece.ssary olh upwards :nd down-

wards. Polic,-mnkers and plaitters at thle "tlop"need con-
crete inlornmation lil which Iohase decisions fibr allicati g 
ftnds fir agriciutturtl research. Such inlbrinalitn is esen-
lial.too. irdrafling hbr poliy.broad directives researc.h 
At t1te lile agricullural must also bIsamte research e 

I-\tensive rcorganlli/atiin anid gro\Ill Imase laketi place 
i NAIRS in recent \ears. Substantial c\termal lilding has 
losWL :'tltese it lsiltitlton. At preselnt their najor re
quirenlilt is tlanpi\\er, ra lher than iadditilinallph.liCal 
iinrtrastrucl tr. Many research instit Lutil int1teregioi do 
tltyet p ovide an attractive carer structure Ilir highly 

trained personel. Inticentives ire rare to et .curiagestiall"to 
reside illresearch slaitns. rather ltwn icar the central 
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headquarter of the institutle. There is danger of a signili- junction. moreover. still leaves much to be desired. Not 
cant brain drain. Ifrthe high cost and etfrt being putinto. only may there be duplicationls in expertise between the 
tiletraining olfspecialized maniptwer and building two grotips, billluplicaltioni of activities aimong donor 
modtern laboratorics to be rewarding. changes ill agencics may also txcur. In tle past this was dilficult toatre ca-
reer structure and opportunities will need to take place. prevent lbccaiuse lw NARS had ildeLtLe phrlllill 

The growth of Asian re,e'Irch lar.elvinstitutions max mechaiisms. The situation isnow changing, houwever, and 
be attribuled to programs funded by external agencies. there was considerable interest in;itblesin I)r. paper. 
Over time these prorims taxe bolstered both the man- oullining ISN,.\R' approach to improving integration of 
po er and the ph.sicdl resourccs of many NARS. There- all agricullural research aclivities at the national level. The 
tbre.the role of Ihedonor agencies will 'need re\ision ill stl"getion was also made that regional activities which 
the next decade. In a numbcr of countries there is a wold oplinlii/c tileuse ofl'personncl and capiltali/e on the 
ditiiinishCd need 1ortcchnicaif isislince persotnnel. Cur- lessons ol'experience should be a1primie recipient of uIure 
rent use of l.al and expatriatescientific personnel in con- cloitor assislance to agricultural research illthe region. 
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CLOSING REMARKS 
Professor Dr. Ing. .J. Ifalible
 

Minister of State for Research and Technol0ogy
 
Republic of Indonesia
 

It is i great pleasure for me today to have this oppor-
tltnitv to deliver the closing remarks it this contirence on 
-Selected Issues in Agricultural Research" which sas 
hosted b the (Indonesian) Aenc. for Agricultural 
Research and l)evelopment. organi/ed by lte Interna-
tional Federation of Aaricultural Research Sxstems fbr 
l)evelopment and the Internalional Service If'r National 
Agricultural Research. and sponsored hv the German 
Fouttdation for International I)evelopment. the German 
*\.encv flr Technical Cooperation. and tile \Iinistrv lIr
1:ttinonic Cooperation of the Federal Reptblic of"(er-

man\. 
As the Minister of' Research and Techrolog . I am 

especially interested in the outcome of \our con frence 
and deeply appreciate the assistance provided b\ the 
Federal Republic of(lenmany in making the confri'ence a 
success. I am convinced that \our deliberations on the 
fiir main topics will greatly benefit science and tech-
nolo n in Asia. as well as a.ricultural research and its con-
tribulion to economic developmenliin Indonesia. 

When I looked at IL list of participans. I was very in-
pressed by the rante of experience and expertise repre-
sented. Such diversity will thranteetltat the action pro-
.raltIs yot, have developed. for both national research svs-
tens and regional cooperation, will be of tle high'est 
caliber. I am sncerely interested in these aotion programs 
because research on auriculiural problems has a high 
priority in otr nautional development planning. 

The solutions to these problems will make amajor con-
Iribution to rural development in Indonesia and. on a 
larger scale, help to solve the world's filod supply prob-
lettt. I am especially pleased that tlie International Service 
'or National Agricultural Research (ISNARI) and the In-

lemational Federation of" Agrictltural Research Systems 
lbr Development (II:ARI)) have organi/ed this meeting 
since it is extrenely important (hlt tnational research sys-
lelns in Asia are sirenuihened, that these national systens 
cooperltte together on conmon research issues. and that 
the national s stenis achieve a level oh'expertise which 
enables them to collaborate with international research
centers as equal partner indevelopment. 

The mandate of mvtministr is research and tech-
nit -y. There are obviotis similarities between our tbjec-
live, ind those ol'ISNAR atnd IFARI). both of' which are 
dircclly involved Witlh aurictltural research svstems. 

As \on mity know. agriculture is extremely prominent 
itt the economic development programs of'lIdonesia. 'Tlte 
'iutl;ritlbr Indonesian developnuent llows'ron theguide-
lines i" state policy to the president. and thus the 
.ovemlent pnrsUes development objectives staled in our 
hc-ive er plans (PEI'IrA). Agriculture has been dis-

tingutished us the sector central to the national develop-
ntent ellirt in eah liational lfie-year plan since 196,. 

The present IILITA Ill ( 1979-19841 states that ciurrent 
capabilities are to be directed lowards increasing food 

production: improving 1linners' incomes and standards ol' 
living: providing fuller and more gainflul employment 
opportunities: increasing exports and reducing agreul
tural imports: increasing the production of agricultural 
products required by the industrial sector: and conserving 
and utiliAng nalur resources. 

In response to ihe central role ol'agriculture, as defined 
in our five-xear plans. the Agency fir Agricultural 
Research and Development was established by presiden
tial decree in 1974. Creation ol this agency clearly indi
ctes tile emphasis given to the role i" 'ience and tech

noloy in supporting through research tite nation's large 
and extremely important agricultural sector. 

I wo0 uld like to tell rol abut)II two of inainy recent exam
pies which prove the usefulness ofagricultural research in 
Indonesia. Ayslu know. in the 1975 to 1978 period, the 
brown plant htopper devastaled several hundred thousand 
hectares of the rice crop in Indonesia. With the introduc
lion and dissemination of' rice varietv IR36i.I. produc
tion in Indonesia has both overconte this plait hopper 
problem and vstly increased total production. In 1968 we 
produced only 10.4 million metric tons of rice: in 1982 
more than double that anount. a crop of some 22.3 mil
lion tons isanticipated. The role of agric tltural research in 
this achievement has bcen pivotal. fIr it wa;tstile research 
system which developed high-yield. pest-resistnt rice var
ieties and their assoc:iated technologies. 

Thie second example concerns a lish disease which de
sltred tmanyhundreds oif tons of freshwater fish in Java, 
cusing Ilrmers losses ott the order of 30 billiot rupial. 
Within three months itt' tle initial onslaught of this dis
ease. AARI) researchers were able to identilf' its Cause 
and to recommend I'ltnt practices I overcome it. The cost 
of this AARI) research was less tIhan 30 million rupiah. 
The application of science and technology eliminated in a 
short time amajor threat to freshwater Iislt production. 

hliese ithievements doi not ineain that we should now 
b, complacent. however, and relax otr emphasis on 
science and technology in agriculture. Rather. these 
examples indicate the great vallue oft'a well-trained stall'
and a research system sufficiently equipped it, respond to 

fulture threals. Only if we can maintain and increase our 
support for agricUiturail research will we be able to assure 
the continued increases in aricultural produclion so 
tiecessarv to our continued economic development. 

I an couvinced that closer cooperation between agri
cultural institutes in Asia will enhance tile regional 
research and technology capabilities so that we will be 
better equipped it)solve oir agricultural problets on ll 
fronts. 

I would like to express my personal appreciation for 
the valuable lile tlha vii have spent in this conference. 

Finally. with this reiark. let tite hereby declare tlte 
conference on "Selected Issues in Agricultural Research" 
olficially elosed. 
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Annex I 

ACTIVITY OF THE GERMAN FOUNDATION FOR 
INTERNATIONAL DEVELOPMENT 

Dr. O. Anders,Dr.K.Klennert t 

Abstract 
The German Foundation for International l)evel-
opment (DSE) is an institution of the Federal 
Republic of Geniany. the objective of which is to 
foster relations between the Republic and other 
countries on the basis ol"a mutual exchange 01'CX-
perience in the field of development aid. The 
emphasis of l)SI.Ts lfhe transf'er of spe-work is on 
cialized technical knowledge in educational plan-
ning-. management, public administration. technical 
vocational training. agriculture, and rural develop-
ment. These activities are carried out in two types 
of programmes: (a) conlerences. symposia. and 
expert meetings, and (b) introductor and 
advanced training courses. The Food and Agricul-
tunral Development Centre (ZIL.) is tile division of 
DSIF that is active primarily in tILIblowing areas 
of agricultural and rural development promotion: 
plan production and protection, animal production. 
agricultural engineering. agricultural training. mar-
keting. forest production. and ecossstem main-
tenance. 

The Gennan Foundation fbrInternational I)evelop-
ment (DSE) is one of tlte central institutions in the 
Federal Republic of Gemtanv charged with the concep-
lion and implementation of development policy ica-

In order to carry' out their various lasks, the DSF divi
sions have adoptedl two types of programme events: con
kIrences. seminars. s.tposuiuts. and expert meetings 
serving the exchange of experience at international and
national levels among high-ranking peronalities and 

scientist: and initial and advanced training courses (indi
vidual and group programmes) in the Federal Republic 
of(German and in developing cointries, firspecialisLs 
and higaher-level personnel 1rom developing countries. 

The selection of participants isundertaken by DS. in 
close consultation with the Lovernments of its partner 
countries or. respectively, with its partner organizations. 
Accordingly most of tlte invitation, are extended via the. 
diplomatic missions of the Federal Republic of'Germany. 
It has been shown that this procedure ensures a high level 
ofqualification n the p;,rof'the participants. 

Ihe lood and Agricnltn -e l)cvlopnent Centre (ZIL: 
I)SF - Division VII) i;; teldaling near Munich serves 
I)SI- ield of tcLhnical agriculas a clearinghouse in ttte 
luralcoowporation hbrthe conception, implementation. and 
administrative supenision of advanced !r:,ining courses 
oriented towards training needs in tern If"development 
importance. ZFI. also seres aisa finiun tir tile exchanite 
oI"knovledLe and experience of agrio ilturein the field 
and rural development at national and international 
levels. Therefore. ZI:l. : ,ivie primarily in the following 
priority areas of agricultural pronotion: 

sures. According to its statues. the objective of I)SI-is 'to I. plant production, plant protection, post-harvest piotec
foster relations hcoween the Federal Republic of (icr- tion: 
man' and other countries on the basis of a il utual 2 animal production. veterinani medicine: 
exchange of experiences in the fieldof development aid." agricultural engineering and'irrigation:
l)SI- pursues this objective within the framework of the 4.agricullural Irainint,and extension:

TLchnical Cooperation Programme of the Federal 5.markeiing ng eelloans:and 

Republic of Gemtany for thepromotion ol'cconomic and 
social development inthe ctuntries of"Africa. isia. and 
Latin America. In tlie realizaion thai the central prob-
lems of development policies cannot be lved in national 
or regional isolation. I)SI has long sought to strengthen 
its contacts with thie United Nations and its speciali/ed 
agencies. and also vith other specialized institutions at the 
intematiomnal level. empih sis of l)SEThie work within 
such cooperation ison thie transfer of specialized technical 
knossledge. 
The lields of activity are as follows: 
I. 	educational planning: school and ,tm-olsihool educa-

tion: technical materials: promotion of universities and 
.sciences;doxume.,:mtion (Division I in Bonn): 

2. international dialogue on management and planning 
decisions in economic and social development (Divi
sion III in Berlin (West)): 

3. briefing of Gemian experts for overseas assignments 
(Division IV in Bad Ilonnef): 

4. improved efficiency of public administration within 
the pncess of sociocLonomic change ()ivision V in 
Berlin (West)): 

5. 	tech,:.cal vocational training as a basis for industrial 
de,elopment (Division VI in Mannheimi): 

6. agiculture and rural development ()ivision VII in 
Feldafing). 

6. 	plinning and c,.':uation ofenvirnmnent-oriented agri
cultural projects: 

7. basisdelipinint and sell'thelp organi/ations: 
producLtion8. li,r.,t and management. agroltrestty. and 

ecosisleil
itainlenance: 
9. fisheries and agrictilture. 

Witi reLardt to his conrence. \\hich was organized by 
ISNAR animd as ait incentive Ibrlntresponsored by I)SI-
intensive international cooperation in agriand elliciet 
cultural research inAsia. I)SI intended tofoiter atfuture 
conception and implenentatiotn of easible agricultural 
research and developnment strategies as regional ftllow-up 
of IheBonn rnlcrence 1979, "Agriculturalfrom I'nxluc
tion: Research and I)evelopment Strategies for the 
I9X0,..": 

I )S!. Food and Agricultural )evelopnent Centre. Wiel
inger Strasse 52. )-8 133 Feldaing. Federal Republic of 
Gernany. 

fIllowing institutions: 
I)SE (German Founda' . fur International I)evelop

rient): 
GIZ (Genian Agent' for'l'ecLhnical Cooperation): 
BMZ (Federal Ministr ofl'cononic Cooperalion): 
RF (The Rokefeiller Fomundatitn). 

2Organized and sponsored by tile 
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It Lqhoped that many countries will soon find it oos- in the field of agriculture for the benefit of their rural 
sible to make use of efficient international cooperation populations. 
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