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Preface
 

InOctober t.986,at tie invitation of the Brazilian each introduced by a lead address followed by several
Government, it:3 National Agricultural Research panel speakers, after a keynote address by thbel-Director
Enterprise (EI BiRAPA) and the International General of ISNAR. '[lie ithree panels dealt withilie' "Role
Federation ofAgricuitural Research .Systerms fi)r of Researc illInreasing F"od Production";

Development (I FARi)), the First Intcrnatioinal M eeting "Networking 
as a Means of I icreasing li-t Ellicietncy of
of National Agricultural tesearich Syst,'ins and ttl Agricultural Research"; and "National Strategies filr
Second IFARDGlobal Conveintioni were held ill Strengthening Agriicuitural Research". l)ur'ingBrasilia, ihe
 
D.F., Brazil, from thi-IiItI ofthe mo(nth, illIte eulSt oftlit fiv'-day inCeting dii Olitr unity was
conl'rtnc( facilities of the Fedlteal Ilank. ISNAR was provided to visit a numii)f'r insiallalit)nsofiih oftlihe host
closely involved in the preparation oftese, Inictings and organization, E N BRAIIA, and onitie I0urth (ay the
in seeking sponslorshiip for i)ricilants, through its Second IiARl) Global Coiientioin was ihld. lihe
 
provision oflth. I FARI) Sc(rctariat, 
 meeting tertiinatcd wilh a pletnary session firiOu 

pr's'ntation (J'uoifi('siols and reei ln(iions antdSince theIlInterniational lr(uiitiin ifAgricultural ti fiirmllion ofthie FAI "Blrasilia l)c('laration',
l)evefopihiiitResearch Systetms fit" (II.ARID) was 1986.This declaration fidlhowsthel'"'Ilagio l)ecfaralion,

formally i stabliserl)ill1979 it has-jointly sPlonisir(d IWO "New i)ciI

regiial confere'ices and :awtvn regional\w(,rkshops 


1977" and tille )eclaration, 1979" as a third 
concer'nexpressioll of'thte fll illte d(eiveloling wold

de-ding with various elirnelir i':sriius. within lit'broad over th' Iparhus stil(-i)rmf'iilIt ur' ant fiod spplIy.

topic ofstrenglining igiltritol research tihn
ill 

developing countries as an ess'enttll key to nore ratpil [lie Ineetting was o)l)(h'dito a.ii.al (il Monday, 6th

and sustained devel;inent. It also held aliintlrnational Octol)cr under tiln uhairnanship of Mr. S.V.Sadikin,
workshop, illSingapore in.July to
ti t very specific P~resident of I"A RI). Aft r I Iriefinrodnetory address
 
issue of'"'' li Rile ofl\Ealiaition illNational Agrieii'ucal by Mr. Sadikin, 
the ineting was forillly ienel by the(
Research Systeilis". MInister ofAgrientinire, His Excellency )r. Iris Rezende 

Machado,on imehall'ofthe.iresident of Brazil.
It has not, IImowtver, hithieto iioited illintlnaiinal 
eoiiferen (ullt it broad ginuiral topic oihftOtionili] li(kevynoite address ghien ly \ir. A. \-i(ldr ( )stin,
agricultural resrarch. Ill,elme ihose', ImpaI'l "']''lli(it I)irector Git-etl of ISNAR, was imiIli(' general thini' ofi
Researcth oil National Agrivoiutral l)'veoptint'm, was il(i InIcetitng, "Th'e Imnpact of'Reset'rih oIl)evefopitleit
desigtned both to pertiit iuimimi,! ,1I A RI) to share - Neecis andI fli'tilds''. 
their siimsss with othters atnud!o pitrnuit ill('fnriinlaliill 
thlririiil'nvidatiimis aimd atf)liy-tnalki.rs, Tis waitsfiiluiwi' lIv th (Ih'tliollofuhaitIn(ll andul
gover!muent iiiltiiii c hrllfl iidthdonors,(financmial ilting ralihiiitits lilr both Ihlpiinay sussi)ns ihl' inetting
(ilt ifi(' htemifits \vhich c'i aicrue froni) iroperly aiitdh Ill'l (iscussioms. I)r. ( )rini, I)itas Riv'aldo,
sitlilor'iu atiti Inuattagul(r(seirh. This tii-litgIlttlitr h'risiihtnt iif IBRA IA, (c(tt'I (:fhai'tti%as il'tli
stInds is a ntile('stllueI FARI )s shurtI Ilisltiry, nirhingill 
 nit'ig, issisteu b I )r.I.J.M. Irias, )r. I. Fakainhi
its first folly itllirlatill;il illitialiv. atd M r. B.N. \'eiutu' its R;-piortetis; ialtI I on tIln 

'Role lReseart illIllul'tasihtg Food l'ri)uhlill' wOii]iiTle Iteing was organized hill) titer ulaltt discissions, be chaired Iv l)r. A\nlnio Tort'(-it of NMi'xihi, assistedi liv 

15 

http:f)liy-tnalki.rs


D)rs..J. \fitIIer itIod WV.AgIfI ; Vlitl I 1, ''Noworkiig ats 
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ISNAR data file's, IFARID Surveyttowhich Ihle ISNARI/ 

of National Agriclitral Research Systems hind made. 

if sigtnificant contribution. Folhloving it discutssion st'ssio r, 

IIrtha:(l~irman, D~r. 01-11o"z Iivaldo, hande'd o)verFrc<.ilals 


to \Ir. S.\V. Sadiikin, ]Pre'sidenit fi~r tilt-
toI'II+FARI, 


olpt'ling (l't]he
Stcctnd I I::RI) (Ghobil('.nve\dtll. 

:Fihowing tilt( . opt'nlingofl' C oli\el ti ll, i lt Inlulb vl f' 
I'A RI) divided lintothtwir re(gional grtoiipsthilce Asia, 


Alrica, and .Latinl Ca+ribbeanIt,
A\mericat & IIl
+ 

for i'.orlmal 
itcginlal tocle'hct flilt-tinc'vtitngN RgtionalI Gt\tnrlim!. 

Ctoncils,and dhwifo)llict-I'S toa l~ 'IX''
midlt MLim lt 


to lit.(tcltlll 


alll'nlltI. 


reprt's I') hbelpit -sutd ' Ass'll lvif]thel 

P arti c'ipa n ts rTl'lk\'C1 l utn c'r at, cf' i c. l g e a l llhki l lh 
al'tt'rtnooll..\AFtcr the' lt'.wif%at ifiv.srtccci\'lic ( tlic 


rt'gitonal councils, Ilht.N totthlv
g()\'crjlln Iont- de~t+hd 

dis(tossiom rlld option ill'IN,.(Im lotpairtcn ulivlltllt'. b\ tht 

This dl (isSlu l\\';isfilh,\v'd h\ till'V ti lil p osIH.IInStcd 
".


odllh I'llis .Nlalr'om<oC:.. tdlFAIS.\( ;I, II t-zlicIh,aIsdhic 
n v%wIr sidhl lI I:A IR D: a F' di,e' ltt nd I)ns . .,M o m-a'ri 
Atgc'lii A~, II m tlit'd Ylls tla shill,Mid Mh lfIhnl 


.Xla l a vy ,;i .h b c~ts ]Njha, t t nfly r .
i al t s n ' t rc. S tub s,' l' D~ 
\V. I\\'atpa~kaLi joi dill(- lh'iomdlsCh+i'rmnl;t&n"I.att3: ;IN 

tl' l 'a l R tvt 1. d Ih ofiss mIt.()tlflll A fit zioll a C " 111il a n -r 

olfE p(~ljoinetd atdtifilm.al,t', lintIt bc[W. fi'ica,. 
R eg'l', . ( )tt'il~ p j l l unit l (:,C oll . it a nll d ' iIB t'l ' l~l d 
atsaddiiol t~' .\lfilt1vllbrl r .1. 

r
"'' lilmlp)hclial
yses"'.)lo dthtli 'tlig \\;s Irllt'oill 
F ri la\, t o( ) (ll l( .,Illltlllh clt ir oli osh i p of'\ r. S.\V. 
,Sadikitn. [lnhon.si+i, F'l":lI). chalirtllenlhvn'idthl' 'Ilht-


I p a ll t,I o ll l] td Iht lo ll 'l" 

sun llI ic's panc] l rsanod disculssions oll t'lo+hI" 

oth. rec sc si 'ts i r i'AlP cr s 

of (Ile' Ii 

illh( l. ht'(Ilol ii's.and tIs w.,a",lidltom'td by 
ikp- i Altl hllt'd ondn~-ij) Hi,,t'u,.sionl.
(Ir ( Iht br'tak, Il)r. 
()r1'imzFl,'a+z R lt'do,r'nmc.d [l.'C'hair. lIc inlvite.d 

oi e r'. 
hlighlig!its 41 If(-l lik c individhual o'~ld'rt'cm'c 

M . ildiki l Itopr. etn l I vl 'itg a s o ilitry ofh t'c 

p l-.S 
lpiesc'n.'t to,dot itng th.r,%\ccl-,,ilylk-mvintlilwl 

r ts ihd't . l lll ll l atio n~s iprtcl a i d b~y Iht. r ep o , a ld t l ,' it(' pl t j u 


re'gion l li nrt . l iu~ls o'iI:A RI) ( i Iht ba sis o'tl'
ts 

.
dlibetrtionst't,'mtintlg. Tlhecoclusion~s and)( 

l'TC01ct~lulations were,duly adpdlhlt(]ll Illm i)arl(if" 
th e'spr o ce edt .e, < ings 

The new Chairmani oflIFARI), D~r. lItisMartcano, 
presented tile draft "Bhasilia Declaration", whic~h had 
been iprc\'iously €listrihttd to participats fi~r comlnlll~~ 
andol/tlr was tilallilioumslamltlllnt.The"declaration 


accetpltd and 16fill t1inlltgrn'l
part ofltct lrt-tetdiligs. 

InClosing till Fl'itas Rivaldoft'tctinlg, D~r. ()rlilnzo 

Iexp r ess tiat ' lel'(
e'dh is a lplr e' tiol tlthteh igh s t a ncd a d<ta l tt 
mnaintained€ throutghoulltt'ill-m'ling. 

fl+tit'ii]paIlls 

d ''t n in 11 (IIS II I tlI111}tdt tis c'to I
 

lTe ob~jectiv'ity <)l'lhte had lIwtilitiLttvd 

Snllglhl'tling ol tiotmal 


rn'sca+rt'h, cially Ilhle of'
 

flcvtd ill tille agr it I.llturll' 
lhv cnlp~hasizvd'cl.slp b'nt'lits 


co'p-iollm andU aldatdcd thli
rteco~llllVilditoms ol'lthe 
n t itg rrgardi Igth e'thvsirabilit \ ,oq kin g sl rtotlg 

po+litcal suplpol II;n"J.','s'rch.BR was lehase'd
 

n~ 'Sct tcr
 
EM31+: PA 
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th< lig. Ih'c
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r ~iligi t ( 11,( Ili'lilltgs 
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S p c' l th k s I ,til a z. st
tial a ni a r ctli lt -t ) EI':IBR A\ l B rhi lia n h ol 
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IlhlV ILl ilim lizill~g
 
c'olllilti c: D [u'DI)li ( :, \ .s ac d a lvil
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Coo(n'l-itllto
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Illv Foo)d & Agritcullural ( )hganfizmlioni'th, U~nfite~d 
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RivtI) IIlIic ;I anoffkustra Iill (AC IAR ; 
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LIST OF ACRONYMS
 

AAASA: Association Iirr thre Advanceet of' CIA: T'echn~icarl Ceniter fiur AgriculItuiralI 
AgriculItutral Scit-tics iniA fiici & Ruiral Cooperationi 

AM: Asianl Associartiont of'Agricultrl ( I'l: Centre lechIniquew Firestier Troil 

AAR: 
(Collegesanrd Uii stcs 

gency' for A\griurrlrrrral RI-st-arrh aind )SE: 
(Fiance) 
Gerirarn Foundaf~tionr for Inrternrationral 

I evvioplut-nt (Indtiia) IDevvIoprtirit 
ACIR Astralianr (iriri fort Itirrrrritrioril ENI B RAPA: 'Il( Nationalr AgricurirlI Rtiscarcir 

.\gricutor iRiiI-rsiciirca Irttitrist' iii Ifiazil 
ADl),II: .-\rsirariai I )rsrhrpnlrrrt A\ssistancer FA,\: Frood and A\griurtrr )rgarri,:tiui 

ADlIl: 
Ift11iri 
As~ian I)rsrlincrrr Banrk 

It SAX(lRI: Irairuiiri .'rijcii 

(\'vrIrciclr) 
filri 1-1 grirriitoi, 

AI.,r Ltinr \:rrrircrtr Assocriationr of, GDPI: Grorss IDrrnrrstj rlIodutI~ 
A\gricortirrrf srjrrrrii (if,: (,crrrlrrr A\grr~t fo-rilcrfirr 

AIFA: Ltin .\rrrr irarr Associ~iain11flIirfer Crnrjrrrtior 

A\rK : 
Scihools rrf.\grictrrItIrIIr 
A\s;arran Pcifi c Commj ( irt Co lilt]rnrrity 

IAA E: I rrn~t n eil Assorciation of, 
Agiriutral~ Ecorrnomists 

AI: 
ASE~AN'. 

grirrrii inn Rresicrcri 
Associatiuon orfSnnrrtf Eaist A\siarr Na~,tionrs 

IARIMS: Inrrirrliorrlr 
(rrrItrrI-

Agricuril t Reiarci 

AVD\ A,jrr Vcgrtriabr fRc.se~rrrf run I:\IIrtrrStr r .\ssuiat jolts 

CA 1)1 
DI)r'rfirjr0rr 

( :aiba 
114t( 

AgricnltmainIRcsvarrrf and 
1r~iI l1IG R: Initernational 

Resomurces 
fBardf (Ibl lant Genretic 

DIo)lr nrrrrrr Inrsljrrr ii I IfI(I: I ritriatirrrar Banrk lot- Rconstiructin 
GAllI F: 

IENICA\,\.: 

Crrrrrr i6r Rrernnrfr and 'I ririnirng ini 
Trop~ical Agrrrrrrnr (coisti Rica) 
C niodei Invistirii( (iidcia C:;fia dv 

IlIlIA: 
amO Developmenict (Wrld~r Batik) 
Inrstitt iolirrniii ~l.Ir(Ctrlrrlg(;t 
Agropectlarr 

.\znrrcrr iiCo nninirj ICA: Ilirsitnito Coloinniitrtni Agrtrrciarrir 
CIA: (;mlilrrrrarrrnntii lmnrsttv Ilistitirir. ICARI: Irndian Cournc~ilt i6-gricurirrai 

CGA: Colltsoif itive Cnrqr oil Irrtrrriidnaf Rese-rcl 

CI AAl: 
.\t.iin( r1rriril Reseaiir 
( it ri Icii'sigaioli rns A\gtiriiis 

I( \ II):: Irririrrtiiirlr (nrrt liii A\giriltural 
IZr'SV;:ttrfr Or ie WD[iV A\re 

"'\Ifrtr Bovrrni'',1 I I rglrr) IWII IA:\'' rrtr'r-A,\ii ol ( - fr fin. thei 
('tiCrll IItn'riinar (11.A\ricritriia Iiltr'grawtdn Dlopmeeinjrtrt rit Siil attit 
un1oii if] inte 

C( : 
I liurrni'rri'rr ofi Mi/c~n randW\Irr't 
I Il i'rltrnnril Plartrtni~ l ~l WRAP',: 

Physiolo gy aind Iriririgy 
lninrainal ConiiIlint Renserchr~ i 

( I lL\ : 0 rtrtcdcni' ( i lir'rrn iiii rra Agrri-Vilty 
rir1 RechlIn'rrcrr Arrnnrirrirjri poolri Iv IClRISATI: Intrertratinral C ropj Rr'sr'arrh Inistitrute 
I )r's'lorjpr'rrrI for'lit-lie svillj-Arif Tropin's 
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IDIAP: Instituto de I tivtstigaci6ri Agropici-ij 
de I'ana ni 

I l)I{(: Intcronatiojial Developmnti Researchi 
C~entre (Cainada) 

I E1\V. Instit tt iI'Ile age ef dci NItdcci Ic 
\Wirinaire dcs Pays )I I)Jicaulx 
F'rance) 

IER- IllstiliiL dI'.colioolit Rulrale 
IFA D): I nit-tnationuil Fund for Agricidul aIiARC: 

I F.RI): Iiiicl liationai Fecratiioql uf.\gicilturaiI 

Rvcscarcli System ift, r)velopiiuiit 
I FPR 1: Intriiauioiial Food Policy I'istiaiic 

Cobopeiirai on il\glicuiuiiii 
I ITr\: Interiiatjunml Iiis',ititc liii linpicaiI 

\griciiltur 
I ICA: Interinational ikvisiock (cuiiti 

Afriica 
IN I,: Iustituin Nacionial dviInlvistigaciuim 

INI I'FAIP: I iistitti Naiiuia (Ic I nvrstigiciuitis 
Fioiisudr!i, ~\ g ropcctiazias ( Nlixico) 

INIPA: NaionaiI Iiustititc louAgricutltural 
Reusearchu and Df-)i~qclupivuu iiu 

IN: lusiutiNcini l uuuo~iUASRC: 
Ar~gopivuinriu I :\uguutiuia ) 

R ,I: Inistitiut de I6-chtuiuulics Ag\u. loiqu 
roicIrus (-i des C ulti.res \uv. icii, 

I RR I: Iniutuiatinau ijce !{uscilc Inustiiii 
ISN A R: Inuiviiiuaiiiuiai Sirvice lii Nati onail 

\giciltii RuIcsriiuh 
NR: Nagjiuial .\giictiliiaI Recaich Ceiiiir 

N:XRPI: National \gricul uiur-uRecauclu Projctu 

NARS: 
0 1) A:: 

01IRS,\: 

( RS'1 I M: 

PL'CNIGA: 

1ij( ) :,I)I: 

lPROCISUR: 

RI~E11N.\: 

S:\IIIO: 
SEA\RCA: 

National Agricultural Recilcl Svsltll 
()ralizaiiii de Ii s L.Staii s 
Aii'cricajuis 
Regionial Initetin aljiiOrnizat:iioni b 

innait id i iIiiaMI IeaiI h( Cn ilI 
Amica~~) 

Offcec kL Ruclivi-civ Sciriiquc ci 
Tchniiiquec ()intc-Nicr 
Pakistani :\giculturniI R'-scarchI cun~cil 

&~fRvsonces Rem-arcli S'. I-iveopiiicnr 
Ceutral Anwjrh-iji Coopeative 
Proigramiis IM.IFood(Crop~ I Iiijriivcluit 

C:(jliuti IPrcaacilcic6ii (-It 

AdmIiiustraijl de l I Iivestigacjiin 
I'IOigrilli C001iopcraisi dV I iivcsOigNicii'n 
Agricola decl ((111( Sili 
Ama1;zoni A\gru-ElIgicia I Rscalichi 

Ncssoi k 

South A\siai Blic(Iis Organization 
Sout oust Asia Regionual ( cutt-lill. 
Graudu.uc Sii( andt Rectrch~ in 

~gricultureiA 

Un1ion oflArab Siititic Rzcsuurch 
Coiuncils 

Ut(INE;SCO: IUuitcd Natiouns Ed~ucuitina and 
Scjuuuujljc ()ugalliz;tiou 

Piroigrammie 
IN ICA: Assuiiuu uul( .ijluau Uiversities 

andi( IcsilluInlst itutecs 
UISA IID: Uiwci Staics Agec in-b International 

IDivclupillent 
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LIST OF PARTICIPANTS
 

COUNTRY REPRESENTATIVES BARBADOS 

z\R(GE-NTI'N, jolo P.W. Jcihr6s 
Mhiiistr\ 4)1 Xgi calre, Food, & Fisheries 

Carlos I.) vS~ltidv1ile P.0. Xl4 Hi ;ieHav 

I NIA OLiiViAk 

a 1,4!4(i Iiailiiiio i1ii 

I~~(iiIlli Iil1I114i t11to BI d 

Ri li vi . 9 I R ZI 

1\lutolsl'l4S1440.Ek11414 

Ilii44i44 Nai 4.i;4 de QI ()C (401. o45(1lil 042-1.1)1:44 Xiii 
I~~~~~~~ Agowidm7(44- lci44i411 I111i14i - 1)1 

ii,~Z VVleZ 20.r -- LI .ucj6il Da~vid Stokes 
Illo4s .\ ir44 The Biti sh Coucil 

SCRN 20)8/0 - IM. F 
Juil Cail us scl!J 70000 - B~rasiliai - DF 
Iliter-1\)iI)1-iaI IlstitiiI 1)4 

Coope4raion41 o41 i 4ir Guillermo Picncs 
I I:\ 0 ga iii ii(Ii)l dic los 's(iiios tic A niriel 
Sarirjeilil 7(i"4 I'ii8 
Blvlio k\ircs Ediliejo C ity lank, I' iiidar 

740(44 ilsilili - D)1 

Nojili Our 16Iiain 

Illigililcsl \giohuiraii Researc-h Cbuincil Avenida cuts Naiet 
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Alain Perraud Scvtrino dceNelo Arajko 
Office Je la Recherche Scicntifiquc EMIBRAPA 
Ct Tech niquc Otre-Ner/ Ed. Venancio () 
Centre te Coopt'ration Internationale 7OO - (ama - i)1 
en Recherche Agrotmiquc poor le 
l)evcloppenlent Ali Aldersi Saab 
()RSTON /(IRAD EIMBRAPA 
linl)aixada dad in"a - (x. Pomstl 65 E(. \'ENinciu wooM) 
7o.toN - Brasilia  )F 70o0 - Gama - IF 

William Ellis Carlos Nloyscs Andrtcotti 
hntcranwricam Dc'velopmto Bank ENIIRAPA 
Praia do0Flanikogo '.o ld.E& \200c n)i a) 
222 1 - kil cheja nciro - RJ 7m1 - Gama - 1 

Allmrti( 1). Portuogal Antonio ( i.ochs 
EPANI(; EN! IRA PA/C N PI1 
Av. Amazonas, I F), 7" andar Ed. V\(';biio O000 

:o I8o - Belo I h'rizi,nit - MG 70 0 - ("iamai - IiF 

Alil)o N. Santana 
Nationjal Agricultmral Rcscarch 

Antonio F. dias Avil 
ENI!BRAPA/I)E 1 

I'ntrpIrisc offli'azil Ed. V'cnfinci 2., (11, sala 7T5 
EMNIItRAPA 7t'3:3 - Ilrasilia- I) 
Ria EMIIRAIPA s/n'". - Caixa 'oslali0o 7 

111)- Blrasilia Ilcitto Nl.,..Jtuior 
'NIBRA PA/S PSII 

Aoizih dt. AiIoda Pinto Ed. lPalii(iolldo5'C1llvlvililtl, 

ENIBRA PA - I )ept" ll I iililiniicai c !" alndar 
I)ocun('li tavill 711iit - Ir'asilia -)1" 
Ed. \t,,1~iiii'~ o io 

70)3:3 - Ilb'silia -- )F II. GrolI 
I iIA/( IAlI'/I; l l IPA 

Ormlz F ]iasRivildl CIA(, (;aixI lOslIA 7"(."0123 
INIIIR\PA 7330i0 - l'laaltioa - 1)1" 
E'd. VVII,'lli16it 2(100l 

7pmml - (i;111; - DFl (Cavd(ita N.I I. WooIll(ois 

.1trii( hav's NIachiadoi d! Sil'a 
SEI1 ,AN/SE
SQS 11.t, 111.(:i)l" llvl 

IN;IBRAPA 7t1'.'3.1 - asilial)F 
EA]l. Ven''l^1lllvio .tloit 

71m - (Amal - I)" (ristiill) N. NIilc 

I EC/('()AfCR I 
(trlos I lenri(llu Iloo Gois S(AS 6h I, L,1t 211 
IENIBRAPA Mhllro- BraiFiliai 11 
Ed. VCM'n1i11i0 2000< 

pimwl -" (Amnla - I)F Claudio A.iF.do Naistilnl.llto 

Balinloil dle irasil S/A -- FI PE( 
Ellt'n Solviri \ascoiic'los Costa Ed. Scdc I l - 2f a&lldl - SIIS 

711 - (ama - I)1F lailco do Brasil S/A - I)ENAR 
SIN - Ed. S(tIl I - 81"andar 

722771 - llrasili. - I)F 
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Carlos F. Fisc'hCr 

SUI)EPE 

SEPN -w16, Il. C- iandar, 


Sala .I06 


700M) - Bilasilia - I)F
 

Carlos A. )iuccos 
INitI 


70M) - BI'silia - 1F 


Daniel((stalson 
Intr-Amcrical hi lillat0 fill 

(',opc111prtiiI oIn gilicillltr 

I ICA 
(:i.ixal I', stl 09!- 1 "70 
71I,0 - rilitiiia - I): 

DlaFht .Machado 

M( T- St-claria dc iliot,cnliohgia 
7""")-- Br3,-il~ii - I)F 

l)iglcs \. ()liveira 
SIpiPIA N/IR 
I;5'irlFada dIs .Illinttnrios, 
I.K - 3"a nlar 

741"", - Ilrisili - I)F 

Elisil (:11in I.i 
FM BRAPA/EI )I' 
Ed. Vcnano'jil 2 111<, siaIl 735 
P)333+--lir-tsilial I )F 

EA IRA PA/ PR( N I 
SHIN QI 16,(do01j. (12 (aS0 

7'1)" Brasilia - iD 

I'By1)rhalldao 

I",MBIIRAIPA 
SH IN QI (12, .lli. ,3 (:iS 11t 

7 - 500- Ilisihiil -- IF 

Eric R. So1cr 
EMBIR.\ PA/(:!lA( 
iBR-20, Kill ill 

7 I'3 0 - Pi ilfiilli - IF 

Icl-'lilld A.A. (Campos 

F:+iiIRAIVA 

Eil. V(Ill1ll1iOl 2000, sala 71 1 
70333 - Ilrasilia - I)F 

Antotio tie Fr.itas Filho 
EMBRAIPA/DEP 
Ed. Vcna ciO 201()), 7"audar, salar 706 
70333 - Brsilia - IF 

Fernando L.Gara.gtrry 

E.MIIRAPA 
Ctixa Postal 1.1-22t t
 

7()1)1)()-Brasilia - D)F
 

Fihilna 1..I.M. da Silva 
EMBRAIPA/(NI'lI 
C~ ) 


703,59 - (larea - I1
 
Caixa isial 7-012 11 

Francisco it Ass~s ILemos dC Souza 

IA PA IR
 
Rod. (('lso (arcai (:ill, KI 375
 
flifioo- _o1dria - PR
 

Francisco 1B.F. dh' Sooza
 
Miistcrio dla Agricidtltm 
SNAP/STA
 
'splal ada dos Mitisu'rios 
7 lil Ih'silial
-I)F
 

(iinar It. Kuhn 
I Ii A IPA/(AN PI V 

Rua I d- Miao, ,jo.1 
957001- M11110(O calkvs - RS 

Garibalhi hti a de Mcd.iros 

Rod. C'5s1 (arcia (id, Kil 375 
II861o1- IlLondrita -- PR 

Gilles lit-ruicr 
FEnldbixada do (Callah 

Av. das Nacoes 1( 
70110 - Brasilia - DI: 

Hamilton de Mioras Mccrios 
EMIIRAPA - Seth 
El. VliCi(i ,210,11 
70333 - Brasilia - I)F 

HIho Palnai de Arrllia 

NINE(:/(:OAGRI 
SGAS 6it, ioWe 28 
70-00 - IBrasili, - I)1 
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Idare A. Gomes jos6 R. NIclo SA 

Ruajlardirn Botaiiico, io024 SIN - Ed. Sedt II Il

2210- Rio de jancii-o - R1 25" andar
 

7oo73 - Brasilia - 1)1 
jorge do 'r ado Sobra I 
S UIDA 1)joS6 R.PI. Vascoicclos 
Rua Ri achuoem 15( ENIBR ATEI 
B~rasilia S\I N - l'air~ii RitraI 

7000011 i-itilil - D)1 

josciI'rtost be rgei-
C' I ATjailli Silva 

SQS 1013,iII. E'~il'~t E.\l BRA PA21-2 

71000 - Brasiliai - I)F S.\I N - ( aixai Posta1l 10-42372
 

74"7704 - 111iliai - D)1
 
Inaijoini j4151- dvi (:Caarg Lngier
 

(:dixia Postal o F - h-yls c stO1l)(Cs 

l~.m- Piracicablsi SP IIR.2-5 i, lillp' - ( x. I4,stlJ o7 "1i(i3 

151 A? \etcill it .4rcil NoMnesai NuncIs 

EN! RA. EN! BRA'A/(N I'll 

711333~- Brlasilia -- l)F o)~ (41 - Pl'its -- RS 

joil Ci.C. (;oi os IllCis Antonio die Solls;I 
EN II RA PA/C NP!..-! ElNIIPARN 

ofj -Illolas - RS -)ooul1 - Natal -- RN 

joilo L.S. serlpa I'lii lBrhlllah-

EIN)IBR.\ A/CN I'Co It AIPAE1%11 
A\v. Bvira Miar, p,,-4o Ed. Venlancio2 n.oo 

jul11 A\. W'4d1(14rhe Lulii C .BI. Nasser 
Blanco (to B!rail I A S115 EN IIIR,\A/( l' 

70073 -- lIilsilidl -- DF 733"o4- Blrasilia - D)1 

I .11 
!;N!IRAPA EN! IRAPA/Atl: 
.J.(: AsM)i~lIll' .A. Il1)g14 

70-313 - Brasiiia DF 7'1 - DF11 ~si 


B~anco (tol Brasil S/A EN!BRAIA/I) El'
 
SIN5 - lEd. Sueli Ill - 1.I. V4l1i1111144 2101"o, sid~t 735
 
'25"' idar 70431-2- Braisilial - I)!
 
700173 -~ Brasilia - l)F 

Luiz R. I ervii-a 
I;NI BRAI'A/NI'i 
BiR-285, Kmo 175 

!y(444- l'dssl 1mid4- RS 
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CENESP 
R. Icd rlost A Ivarciiga 46(6/ 72 

oI I ) - Sato PdlIo -S P 

NlarianoC. Marques 

CFP 

INI BRATEI{ 
SA~I N - Pd rq li RuralI 
7u111l- IBdildh-Dl 

Paulo dctlt ndidl1.6wi 

I:*1NII;P.*/ P1 

7(111(11- 131,ilsjIi, - I )I 

NI~Ruliia l'iglilcll A. dt. 

Ma cili . Figuc-td EM BR Vl)AS/ AP 

NI guiIiil 

ICQI( A .A Banv1,1~c 

R. F1)10o.11 

IP pl 

Noistilholl12 

~.Aololuju 

E' I 

711'11;" 

JI II 

"/ llil I I.-)J 11d" 

C171v III r 

Ill.11Bis 

I II11- sIIi 

:)I ia 
I IIj1;j1lcjIIl 

NMiglic Pa.lilils 

IAIRA PA/C Nvto 

-tii I'" ll"91 7 

7&"1-B-DI, I1111- JooS 

Satlo . dtriIalll) 

(It FNI.\s 
Cam:,lI\,I u1151,11 

-111BrI ~ III 

E~lWAIII\lCi.I FIN I S/C llAIS 

71113 -~ ~liKm11 Calitil ,al~ D20 

700001 Blrasiliai I ) 

C)s.iwj Novc 

Rod.(iFshnoo 

Sao111 :aiolJosI~I~ 

Kil 

iSP 

Ijill k a,'II 

EAs t~ m. 

71-3330 - I11ilil 

Jcoi 

- IF 

7"(10" Illitiilia - I 

Ed VnIJiRAAcNIooo I IIIIEN RP 

17~~~:1,33 I 1;Itslliil; - - DI1' 
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Walter 1'. D~enser Santia4go Fl444s44, 
B~anco4 (44 B1rasil S/A ( 044411 I

4
144(dJaditai en444 

SINS - Pd. Scele IfI - 2,r) a4(dr A(14fll4s44;4444)4 
700473 - Bras~ilia - DF de lit I 444vsti4g44tj44 

ENIBRAPAICPAC Il4ogoti4 

(,44.x44 I'44slik 7()-4)()423 
7334"44-- 14liill.41441;l -- DF C( STl'. (:A\ 

Wilson44 Si414444d444 Alexis \44S(j4447. M1444444 

CATINli4isteti44 (It- \4.gic44lmr N, 
C :4Iixit Po4stalj 4)4)4 ( o44.4(44 

4444444,-- Ca4444J)44.45 - I.(Eificj4io .4i 5,4114, 
Sabana4. Sill-, SiomJ44 

ASig rI I' IXY1' 

744444444-B~raosjii -- DF) Nation4al A\gricultural-u 

.Ills( E.G . All oNA R 1) 

20511I - R~io44l4janv4it i-I~R.1 D kki,(Giza4 

Ill. 60I, 1"al44144 I44'il4444 Nationail de 

I N IA 1) 
CI11I 1IL asill4 26n411 

1445titutodc414145,I.N4acionc4 G IIA'.NA 

Fide-l ( (i 4-14i 56, iso 14 2 CropsJ4R(5(.444l Institute 
s,4444,44440/Uh) CS I R, I'. ). BO4\ MI.:12 
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WELCOMING ADDRESS
 

Iris Rezende Machado 
Mlinisteru)f. griculture. Re/iblicu Federal do Brasil 

You~r Excelh'ncitrs, p~articipants ol'thlis F~irstIlrrtn-ational 

M etiig iii'NatioiiI Agii(ult'IIr I Rcst'airch Systeis and

this Second I FARI 
 n
G;hlbal (:.+lV.'rltlm 'i~~cse.lalh.vs 

of the Press; ldie sand ;t nilh It.ut : 

i wr-clt. all th(.I])ir'tctlorsol,Rrw,,.n It and othl-r 

Iprticipants inthi s ickt'd (;hlb to \hi rtnii ofl'iFRI )ito 
,,
lazi th rirIeoIudw ' l (itll ith< i'o. iPi i' of ler l 

iset'libli ldlhirazil. . ii'llI(%i,li uil i andIhrll 
Ile(l
r Itini this:liciiha d t Iitiil rts llhimliti 

during this csinim,,. It i.
i\ i, giiral is ti ict.; to 

stoiticallsI f I h ili miiutd
' l i t sit xull ,agric'ulttura]
Irwrarch and dh'v'hopirntiill
BiZil as


tsit Ih T hir( tiilhI. I c urhill I A\Iihul; lliutllir 

dtevis hili llintI is I tIn('llu lil it i t (( I lion.iil
t ,tI I h% itcnis t. 

imguitrtittl soiurhll i, I
t t u uIu tca(h--il alli tIl t 
(.()lr it tlie( S(iu Igt ' l' l I (It ( wi I al llitlitis:I 


iolllsti'rhll c agiii ll'rs it s Ille
riilt itc rut'itixycrisis, 

aill the glrtxvinr(Illllldiit[it ; uli( i ulo ttrihiltt 

lt itwirt h,h tir'i ltIti oulutlalwtu tlah '.Itis ltl
 

ti noiullltl itt t tha Il Il d llli
u hl it ('ti cIt 

Al loo.fivi'l d\nl)liliricso '',lad(A hi)c(lisidl*c lrsl u 

(liIIt. l.lrl allllof it(illinllhcr 
 tion asi fill.~dwl
; alla ir ll] 

,ithi r < ti'itillsoliht %th11r i i ulivh-al tOw.it Ihtisy.re I omloll-rs \xhich Catilij,allid
odt, villriX rilc
Ir--lI ics (IIk-4irect' 

Illciors it uall th ill.icliar ilLI II . lisitst'llligthi tollesitiris 
t(Irs tis h tliii ,il lt.Thic Iiiltlhi hlltfis ton 

dwi+ils l'.;llImlior llail 1 '111 l i.d<

(1\'!i.1iiliml 

rec i'(tzt. thl (.:,S , 

ltolte aikri(clitliii.,l ll -miinllht rhi(h,.rl 

rTtili(;IiCl (to(v t of r llh t oiill . 

Tlhe:lul'sl ici.liillnldr\ .pl l lli suiilcg4x
0d'1rlzil 

Iris a Ili ol<lto [Iti-e\ car 2t !oogiving, siilihliiv 

I 


l lihl,to 

1 11,ioi~il( (chillgi<. (irr l. withr sli'l ilitil ill 1ht,lit'hi, 

flc elaboat ioit iill 4cllililict toiiin r ingll( inll(h, cliv( 


conditions, hotrdistribute,land and incomes, implrovi. 

the lpolitical awairiitss and arliciti;ii ii'tiir 
unde'rpriv'ileged nlasscs and~totinlttgratt. ourllnation~ ill thell 

sowial, poilitical atriiiilil' iii slist. 

Thr Nrw Rep']ublic', bor'noil till- i'ithofi'.,
anutoay lt,
 

o togiizcd iiIiw ii( tdesgiitIii ilhr sitr nld It(tr 
fi'r I ol hatttudl eiuwith t ilt s i tract,11)
 

lon i tin tn niitlllt iii i t'ss
part and crtdibility
 
Intti-l i iiit fonlil Iltus
tll tig Il aiilts it i iis it\%% ha tl'(i 
Is lit\t io ioI rlrof,"oi lilt illi. 

ii.The'I" ltml'o n1li( t4.l41111 ,,&M arch 1olifi isa bo~ld and bloadl 

il t Ii Ill I (. ()lI II +it11I llt a Iil I Ihic 
i r 'ling for Itsc.t l ,Ill,\(-,IlS. s eat. 

t hl i tually, I illu ti/ii,IS Vi t illu.iil ;Iu\tt thall t I i ii 

sllti 'It ' tliill I ltI itI u
IIIcill( t s. I t i( iluilj ov(' 

ii;itll a cid rili/vtt sl ip etlo t gtlh t lii tid till 
(irtic sd i g eum]i.Itlikei ' t' l0t11 

isv ri'iiilil t'id i lllulhj imi till tl(titjiiia tldlaindi 
tiitr vt lu t l'tlhi(-i l i (t rlivltt l'ouipi l tionstaretrans+la~ted(l l'tlll o rO thll e ilidinto itilieWh'.g~il
 

fi'ionitwm-.k 
 .,
to het'lt- aittix (dim icillncIivt tir lt':+;.lit 

• ,
)rtitiirl the riat sitto d oiis ieutani (.lhrhiinditlinte'rve~ntion by piubi li ,tgn(.icsanld Funlds ill 

filil i;Isti i ll il l lpub lic +, t.Sptcially 
Ilsei s ch 1e si st t ) il'elIh(''sS ti l ieeds11e tis 
(vaih c'iliztll.
 

'i'll-Ne",wRepuiiblic s<ersIl( applliliatin {d'sctitciandiv' 


I(c{hnlolgyItoail'ril111n.l
its Iil'ilisofallilliiii 
etolnliit. ainidsocial proi n.i.4.,;[fill isreallc;liin+g [ii n('ial 
l'(SOUll('ls,fbililrly'(hslhltcd It)sp~:-iilaioni Ilowirds
 , 

p~rolinlive atiiies. 

i 

http:i~~cse.lalh.vs


Intilt. yvll'.s Inllionld
litnu'tt'rn since iltht attrictiltut'd 

rtcst s%-s'i%%'its h €' I iu<l'thlt.,r(.'h jjl r(Iltl-lit~ thtcv t'a 


BrazilIianIt nic.t fort turiR -l~ I'
' l~I.+,kAgn cIit' I . I, 

(I-h~Il 'it,, mllENI ItRAIPA, ag!rittI mlt l tit'civ b t-c s11"(o11 

;it,,! p+ro~ducIi\vfc It , Rc vI,cI Ie ;It'ht/I .ian soci I\'. 


projec'tts andl( ,.m[
nr\v [I-('hllltlhg<-. d;.+dv im ta'~ll(T~ 


hiyve Ibet'll ) .,
th.\rtl 


\Vith this flatkt~ttiomi!, ohicc'ti Ium\'Ict'.I~li .\ inu., v"s 


I-Sltlblislht IMr.tw-li,'nt~It".vt'll
1hill Ih+1zil: 

i) [Imthic\ I* "~i' lll\ ;Ic't'hlloh.1 ;11lljl+l 

ii) tit.1.'.s ;I( ,twdl tl ionI Iclllowtiat.' r(Al dlt \\.il v t 
tc(llildh'.dk i holiotI of'it,Il'vlat'lit'+: 


iii) ill l, nrc'vl',ml\t itJil ll flic'hm (ift- -fi IIla n \%.otik 

(olopq .1tilbltilhi I1',-lio liv%l'n.lnillg\\ Oll.' l Illlt 


opI lllt, ",w i+l,.11 Ohlc sl',*1
l itic". lloolti 


.,

i\hll,. .h.,,,-dh v l iti\ t I ,% ilt'~ii I toilh \c.Itpcd.l l 

+
Ilil.,il.- 111'l\.I. i+l.l t lli ltl(',, hatl 

Ibilidill" . idI .x l kl just 'lt 11.1i It ]~ll, 

hrill.t Iiull Ill. i t. ould 

(hill ic'n a~tl, .,hc'll,e ll ll I hi" 

'.lw,'u [Ill\ . 1.', i ' .tl op~qi 

lil Hi lldll s1111I liik . 
. 

',h,. I.- ht , .I \ la 


. 1 % - 'I-. it lilitil.1 


ploI dl.. il l I Owt l HC'lf", Il.',I\p Iml+.: 
-I %:Ihr.ln'.1- .ti1 l ' . ,1 . - '.hdrt+ 

c'x11hoil~limi+.111,1 ,u + vcI'OwltH ,' ~ll, lj'lx\ 
I ollw'l\ M+ilo)I4.".i,tin, 1, "+, alll.. 11.1111.1t - t 

', 

\pbi'
ll,I,\
+~itmtiml, 


\a "t-li illa'l ct, ift llfllcal 11..'l lit,(,tIQ ' 111l,t 

.
t:akc.
,dvth'l lt~t'olk-t k.,,Ikiim;d chdtz\\Ili( hihii\r-

II 

i .~\ - .to, x0 ll. o d.\0 1.it.t 


'l'l-vd il,,' Avc]t' 11, 11d ,Ihil'II\ ,ltt'\ IIl ~ 
tH iol liuh ' .iib 


tchnlogLical aiutiollo nlly inig o~l"illplivs a c'omnitllipro)t-c+, 

'tl a na ccc tolt% gtr;itrtd alie whrvhl
I i kilto%%h'clgt 


iII twt%..rlI, IhII s deplc.ldilnt III Iill,.t(t
m o'idlim ny 
.


sqlIII(c (c i itItion, tria Isand rc cAll I'th'lIIli'r na tssv~s
 

MhitchIt'I ca I bvt' Iizcd. I. IiIiona1. I'rs
IuIi 1) tqJ it~i 116 III- t.xpctItst. 
itild tLtcltlrattim i ll.tfIou ( (11111y shotld ltcdhtc takc'r
 

..
advanltatgv qufi:'ly ;ti,
ol'ats Ipo,,ibh


'Fil. qvt'nc't'l of,11t'fhnical isrolit'-cl 'oltlattiollt
'.,.it
 
actiont bI'\\cn sta~ltes+ II illti'rlla tolm lor'ganizatlionts
 

pcl' lllitlillt- lilt- 11Irt o,+ +l oltlh4g tol"
i l l , tillv I)i't\'is+iol 

It-c'hnlic'als.,'r aildtliltr olill and
itc"+ (.\( IIlangv dl o(thgic':. 


kill)\\hledge I,,so c.t\l.. ('o11111)11illrclsi.
(Im ions ,I) 

' lhlitiv'al ti.ntl c o e (it hi'\elN.
 
.,


t'+c'p-l htm'Ill. il ltIX.+. 


(bleth'.\(.lIl flontlt < llh-,fllllhl the o ltht.r1(',h clatiolt,,; 


dt'l(- , hbel\\ dh*\cthl
ilo looplc'ialio~ll-'ll illf.o(liltr'ics,
 
baI lk.\ holi/otat l llalill,,hilp, lil lSou:t~tlhrcs+.nllillt 

So I l:lih l,,lhc IF k~l N\rSI((Ill is1 }'ilig_to
 

m ll at. llfl'lll1-Im -i' 11'tlIII tISlc~t ''l I ' 

of l.th,.l ll; ht lhl'lallsfIk' lo . bv't'li-i\v%%lvt 
I'ct'-i~liallionl lt> c'llllpe't'licvilL! has Ifclhlloit';ll 

I orl >palihh'c lii olt'+br Ird.\\.'itl+v hw ) , ing [r:ni.,li-' 

.\tloiI,+-Ll lr(d l'i j)(Prt:m i t,4.1t1'11 is.
fbw o licil, Ihlt Ille
 
",. ltcc+liic
llo.tl .., i. mill.
 

it's, CIt'. [lltl 

, 


hlll i ta rq i il ltl,p itl sI,. :it4" /,r)' it' 
ttln-prl-l,lti\of.Il L4h ol'\\ illcd
c' h \,()nlh lis ll-tla' 

It'(chlnit'+ll. I'.lihand( ~il.(lo . Itis,l,It', llalll",i'l 


Ih'ro'licc'sv, i.nlilh~it\\c to,,sihlc Ili
ill mll t"vt'r\ v'lliil 

t"-,t;tl.all1II'lill slit( lls,(.\41 1'[lilki+I~ l lls.lis.h 1htw'. 
illljo o..v'\p-'llik,< l.IId. l tim! III(- illtislio tli + 

%%.[is llo~l Ilhic~ pal+t i 'l [ ' lill'ic'l,t IS' l Si. v+ r.\i lli
 

+wi t'\''c. <la sz < t imt .' c i
l,t'<lltl l op oilot tiili il
 
'ill' li ml ;Jl l\il l.h 'I.,,i h \,h ' 

cehlitif~ . ,.' u . z'ul,\. 1 (\\ ;~ i '~lds.~thoti I11I 1,l 'l'\~'li.l ll(1\l1 ahctd inl +rical 
'lll[
Ic'',l ic-,li 1%ll -vail~ lw \ ''.T' llllsnlll+ '" lt 

'I Ill-l ul<1€)I,sh ,,1t'd n 1,si\,u +t' , I M i~l 

I'(',1'1,I , ;11 hnqm 

\c',,''1 .ilh 

,jIji]" jI hil Iill,_s \ 

il.s H .<tll i,,i,l ,+. 
r.1 itamidlh'a\'oHills'p~ '~l 

'I lllv l'.t clalid 

I hIVill 11 , I (al 1.11klbr'+.' (|sI\I,1'1T~u %\v'~? 11( )I l Ih otm(itl' 11,1\ I. 

\%'('I'hrIi 'dill ,I tS ~ m It 1 1h , 'aiLtli4-;11.[Ili[i (\li tlI I 

.gi-. l\'t111;1i llI " Vt.i 1 lv,litI 'i', h/t( Iiki I(l I . l,i,'.ia 
sitf'~llation , v s k iicil l~,r,,l l(-x hc .i , (i xtm lo'nid 

' i'']o'flvll l+lo,ll'hh' tlo ,ill
li'l?% liad to Blhtl, l llf]it, 

()tl(lllllud(',.t:o'+.Ic,'\,(11,4 ?lv+1vc p i' o l 

natona li o\ l ldu i n 
4-( hqI:rivi Ica, 1 v si to"tl'o waLt'.v.; i '. nl+lill c i'"d 

' iil'cd' ll ' 

klt) .,I ,tpol ,B ri ( tlistit f,It a i I/ i ns c m " Ish\\ 

lll Io %itIMlIitll 1']1il' l~.Ivl.i+ll(l~lill "+,1;Ilo l 4v ping~and.t] 

ilaisluli(1.\c qwd 'o nics F ir'li ' gic t';lII 1 co s Iv'lol , the al 
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research and intert-sit-d ill (he ol'ollit, 

comitrics ill order that ill(-%, may assist flit, lrims! r of' 

science and (edillology li-oln Illon-d- . Joprd colintrics ill 

It-SS-developed I ountries in Such it wav ;is to perillit div 

gellf-latioll okk "national fechwdogical calmcity". I I is 

oilly bN vI(itblishing and sit cilgilit'llilig national f-c-m-arch 

WSIVIIIS lipal rach colifill vcall gcocritiv technology 
appi (1prii I It- lo I i I s Spe( i I it - ag I(,-( I i I I I it Iic co I I d i I illI IS. 

Widl this in -nind. -dw trilliNli-rol's( (ildilplvd to 
,pvcilic Situations), must be based on 
;I I ollslant rScllillu v of information, alld in all 
atillosplivic ill %\Ili(ItIll katc inilialk v, lolk-clsitics alld 
p it IIli( agcncics, mm king toi.ct Iwr %\itI I man\ pairs ol' 
handS, (-;tit piodu( v tit,- occcSsai \ kno%%Ivdgv fin- illc 
III-%cloplocill of cach I olliltr\ . 

Thr lilorv s of .1dolitioll tccllllolo ivs is cal-riccl 
ont \%ithill lilt- N\Sig-ill of wchnolol, Lcllclillioll iIsvlI and 
1111oll".11 illc plotim lion pioccsN. 1 hill is to Say Illill Owtv 
i, I ijl)1)1\ and ;Idrioand loi ic( hnolo ,y. The finkagv 
bvi %\rcii (IwSe I%%( - (ot it p mcn(s is I kv ' c1cincni ill oidt.l. 
11)g1liffiolk-'. fill- inlplm villrot ohlic plodut (ion Nc4Iol 
.illd dit. ( oIIS(.(IIII-Ill I.("llolili( and ...t i.11dr\ cloplocilt ol, 

olintl irS. 

Thc ol ( lial",rd %ilh ,.vllvlalilll 14-(llllolo 
Inot 111,11k illc llaliolwl 'I"'I I( Irwal ('11 
inust lit , tit -idrijijair kill,%\ Iv(fi r tit Ili,, I(,( 1111oloViVill 
qaps v\iSting in 111c 1otoill m \%hit 11 111;] In cul \\ lict c 

dicre i , I Lit Kof lijikai v bvm, -itlilt- Ill i\ aw and pliblit. 
Sut (tit Scallill", for (It(. Sillyk alld drinalld of Ic(Illiolop 
to bv S\ IwIlloill/rd, 

in s1IIIIIII.tI\ , Ihr Icla(ionshilt of w w m( 11 %\ ilb fill- pI i\ all. 
Svl (ol IIIIISt Im.bawd oll 1114. illt :11,11o%\ 

iv) Increase ill productivity 11111st bv acilieved ill order to 

sillislN. the liceds ol'oul. bildly llourislictl masses. This 

conslittitt-s a moral obligation its much li)r file public 

st-clot. as dw lit ivilic scclor ill vvery country. 

Ill Brazil dw tcrllllolo y gencratioll proccs, is based of' 

two Ill 11daniviltal idvas: 

I . Rescill-ch must k-gill ill IIIv lit odoucl. Ivvc] and cnd al 
lilt- producer Iv\vI. Ill ollicl %Nords, div lesviocht-I 
jimst seek Ili(, pjohlcios tivinanding solutionjointly 
with ille and Illen the sollitions evolvi-d most 
also be ((.S((.(I.ioilltl\ \illl oill. prodon-I.S. 

2. Solmions that art-dvi-kc(I h\ rescarch must bring 
sovial and/ol C0111011lic rcho'lls lin. plodocri-S alld 

consionviS alikv. 

'I'lir basic obict-1kc is to Iviclse it ploccss which It-Ilds 11) 
collsidcl :ill agricul(III A probicill"', Mwiller they Ill
technical or.social, as subil-cls lOr tilt- ;Ipplicatioll ol*tlit-
Iuv[ hodoh Igics ol'llic vxat I scit-ilucs. Whcn possible, we 
must 11 to (III.ploblems ol'agriclikoic nol its 
fcclolical and Suivillific plobIcIIIS bot its Social probIcnis. 

This Ivilds to dic lisr ohill. methodologies dcveloped fill
soci;ll sciem I. lescarch to Solve Illc ploblvills (11,111c 
pioducci . We must ma just "kill,%%,to ondt-i-stand". of, 
(lic colltrar\ , \\I, m ost "llildcl Stand ill ordvr to 'civi.". 
The coopt-ralik-4. S\ swIll ol'ag? it ultural I vs -arcll ill Brazil 

which is cooldillawd b\ EMBRAVA Seeks it)gcnci aw, to 
adapt ol to p-1.61-cl Ic( linologics \\ hich constillite not 
imposed Solutions bot options and '11(crilalives fill' rural 
ploduct-Is undt.l. Ow di\ cISv vcolo ical, ccolloillir and 
Social sitoalion ill III(. colilill\ . 

i) 	 I il ( of"Ill, ill Icl [its of sm ial ilill'I'vSIN, Illv Ill iolitic's 
I'MIrwalch IIIIISI be ill lim. %%ith Ow most impol laill 
illlclc [S ohlic (*Illjltl.\ ISa %\holl., alld 1114.opinion (11' 
1114.Ill-ople \%lilt IIiI\ c 11, IppI%Illc rcSrarcll ollist In. 
Soo lll. 

In 	 Sv( I)[Ili, Ihr ])It Ill i( ( oNI S of, Ivw an 11a I v Ird IIcl-d 
%%hvit I I Iv Iri va tc St.( lot a ISo I"I IIit i II'l IicS i111C-scil I-ch. 
Fill 111cl Inow , IIIIII I. %%idcI\ w ill I-Svillalk v [I-solt , are 

plo Im-rd 111-callsq. coopci alioll floill 1114. 111ivall. 

Sct [o[ pcI mils It-Scal( 11 14) bc (.;11.1 ied lilt[ oll a \%idcl 

Sampli. of om 11.11ioll.11 it : I i1ol 

iii) 	 In dir Illild 111,1(r, thiN Sol I of I oollcratioll %%illallow 
Icadvis I,[ dir plivall, Sri to[ 14,onderstand Ow villue 
iold I]w oIIcsc;II( h ololf. hilly, Icadint, to ;Ideli-list. of, 
41vairl. invcN(invill *.11Irm-mch. 

In oil](.[ to au;jin sit, It IcvvIS of'obirctivily, if is 
iIIII)OI fill)[ Ili M IOI)t it Sli*;I(Vg *\%Ilit'll VIISIIIvs that ollf, 

1-t-Inaill in volls(ant lolich with ploducer., 
cxtvn ion \\-of kcrs, and vvvii gvnctal constuncis: ill filct, 
willi Ow dirccl and indin-cl clid-liscrs ol,1114. It-clillologirs 
devch )pcd. 

111operil I iona I Icl ills, IIll- Icscal cllcrs if [list idl-lit ify wila 
Ilic I(.;I] Si IIla Iion is iit IIll, uoll n Iry and i1)Icl-pret Ilit' 
1111(h.r.slanding of,1111. massi-S ;IS All 11INihill \' 1001 to I0,qiC 

and ill(, scivillific Invillod, in oldel to Set 111) exp-rillivills 

and which will Ill odoce applopriale 

teclillologics as Fist ;is poSsildr to SoM. oill, lligll(.Sl
priority 

It is olit. (Imy to Stimulate, scicillific 11-scillch and its 
technological applications ill a tralistic Illanner. Ovcr Ilic 
LISI 2o \TiIIS WC IIdVV SCCII It()%%,(he Scl rildo and .1a 
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regions in Brazil may be used vd intensively adi to 
great advantage. Until a short while ago, inaniv pcolil. 
thought thal these sttibborn soils were not suitiabh fior 

primary agriculture. But ly using irrigation and 
appropriate fcrtilizeir techliques and correcting the t 
acidity ol'the soils, we have prothuced ruiord crops olnoit 
onl' soyhean. but of'whcat, Yi:c aiid sorgllii. 

We have recently heco ipplying resources to ihc most 
miopdern branch of'liolwv, genetic clgirietriig.Wec niuist 
not forget these nxperieces h'pu'ldaiif atlihgh we still 

heavily on ilt ilst-devhloped ('4hlIutrics, wv motus 

cootioue o117" owo tllts to set till gene bntuks, varical 

collections and so oli. As %o allll knoin are tobe 

colpetitive il til' ;iwe
initernatioail poultry llliml (-


obflitgel toi illflrt inniofer lirds F'roml Not Il Anit'ieica.
 
Now, lihbidizatiii din's not perlmit unlimitied 


lelpr(thc'tiill sio, pie'i idically, t lluhiiir breede' is 


Ibrced to replace his breeding stock, imiioriillg lew' birds 

at a 'ery high cost, aund using sca'' natiomid fils. Now 
v,'hat I have ben talking alnuit ill t'rtms of'potiltrs is also 
title in tit arca of'secdis. ()nls now live we begun tio 
protlicelin reasoiahiible iiiily imnpros. d h\ hrid stiifs, 

but i'''n then \ii have had ti d'penl (,li fir'igun kiiiiw-
flow. 

\'e most bri'k this dhjpci',uic', hut this \ill oilv couic 
alb ut whes'll't na'tiotal scienti " i'i'si 'hi ('clttiers ;HT 
Ilucn' full devehulped. We havei' a hug wa to gio in this 

aruea.X ultiltiotlifl (im ill itc complex econlll;i' sectior 

ol'agro-industrv have li'en ( oiijt'ing with ilii-sctoir 
agenlcies adif with ollisl'sics itdras ll'olo best andiis 

brighest vil lg i'hsrairuI.l's. 

Ntaliv Bfrazilians huae fw'il l' scienitificl llslaiuliding ii 

'esearcli, bih in i rii'ltirui' alil biiO g'iil'iics, hi whitCh 

we hi'e itd' cide siuc so'is,advance;i ev'n with oil' 
slliul(cl r('iteSlll( availille. If aps,Iflpllicil ilh'i lll'01'azil's 

sitI 

li alle il tcnlullfii'r ill Ilhr ohsticles's I hiis, iiil'ililiiilf and 
Io lveci'l(lili' the diffireces sltfiariiiilg oi cotlnltr' fi'n 

riol'ol y and had i h ationl p y m. 

lhle'ls. 

()it 1 lotigh ol'AilliiSt iliis \'valr, h~cnid tilm+ irilivy 

ii 'iusliiiirt iui 	 trill ilou' nali al gtiltlie i'c'sc'i+'h ci 
a ililliil gliltlilt aii hioti'illlogy ril, i'n1i ll elte.lAodt't'oitg 

,'This iti 'n l'lter i Iow\' ill l lg oul 'dillilliug all 
scielic le'siili'i in tii ara l'ii ilt'cfloliihg . ''his is 

ilit ll'thi iilltn llents wh i otli' Preside'iit iitnds Io i si 
ill o 'r to ac'i iii(' lal ts wlihih this gov'erniii'ilt has 
Set1 ill the' ili u iliral secllor. Dillrhig hiis slpeech of ll hn,v 

191h iofAligist, Ilhl Presiden'i si i Ill .w'i fhlly io re 
ofli h itl uihat solll' is'irclh tIarried owt in Bai'izil is 

reslponsile flor technological ad'anices which will place 
Brazil aoiong the Iibretlost cotIitries in litv area of' 
technological progress in agricltiur. 

he ENIBIRA PA et'tr whli yu will bc visiting oil 
\ednetsdav is tle sate c'nter il which President Sar'ey 

was alIe to sel tilt.technique of'uiciliiiiiiliaiioi of 

eiobnrsos, their collectioni fi' Freezing, division and 
transf'er. This is a tcluiilUC which we find ito Ill'i 
sulpjerior to Ihe l'ri'ezing of'stllileu or"artificial 

inselnationl, as it allows ls. fbr examplC, io )produce 
1iur identical (wills, begintnitg with one ellbrvo. This 

becimies a very iiuiporlauil tol+ iill lluifrIs to improve 

i'ilwe .our illcatle or in our.efi6ls ofibSeI' aimilills that are'(' 
daigei' ol'exliiction. 

Iithis fiell iif'liit,'ichuhiolov EIMII\RAIA las prdciluced 
ilo first btovite pregnancy inl South America tusilng 

cillir'oin icro-Inlian lilatioiun. 

A echnologv produced by h'MIRAPA with high 
ecolmllic and cli'il'llinuniii ]( tlotial is the witde list of, 
Iiti'ogei-lixiIg iacit ria. \'e hiase tiilized this ill 

solviUlats, cliinaiailg the iljrlIir ieed to iroide 
niClogcI fertiliztrs. This tecliiligy hilis saved .+oo 
miilioin hllllts \i.ir fis'c totalv;Icli anamullnt illis tIle 
ImtIlget of'I'MIIIRAI.A l6iIlii' evr lofi"i'. We hae'also 

shi u fill ipissibility of'fixing nit'logeli ill whilat, weais, 
Ilic', iillel, soirgliil, slga'canel andIi';agcs. 

+\ licral t'i'sia'uh is Ised today as oiie ol'thc 

prilipal i'c'leers iilt'l'r ss ill all divelopied conlitries. 
{esearch isnot at cld ii i scll'tut can lie used is ain 
'fliiit tiool to lpf Solve ecoomiiilaii idn social proilesiis, 
iill ii will 1rilit'e till' ifisirTd fhli'ci ((ills Oi W of'Ihe ('ililet 

a well-delined agri'iultuoral pllicy. 

ilf jecti' is Io dh'e'vhll e'unotmiii'allv v'iale alnd 

s illit llloligits the t-adaeltd, i ecological aitd 

airi-hiulinturial realitics ofhlil cliiliyr. Its r'(arih s(ks 
I raisc iie Ili'iifpiod'tiii lllpodi'tisity of'fiid Cito)s, 

fibiis, ant ren blll ourt's lflilirgy,hi ii-igktke 
cililii'ryiiict' i.iiigly less dep'f)l'iel il lii biu'tigi 

t hol gy!Iandl illilpimrh'd ,em'ii't Iliilaw iails. 

1io nle atiiionaiiil target lanii, research iilost 

livorienited lo: 

* 	 ill' roim'ilioul n oi'liba. i' liptls (rice, beiis, colln, 
cassava, oat aw'lii ilk), si'ekiig toIllaldl tlchiiology 
to 	 lwi i'iilalility of'l'l+CStii(+lt ti'ical ii ,siiiillalid
 

il lili-siztd 11i'tricr;
 

3,4
 



* 	 giving priority to tie search for technologies 

compatible with the conservation of'environmental 

quality and sustained, long-term cultivation ill the 
extensive production areas; 

* 	 soil microbiology, biological control and agricultural 
inlrm,.lion, in the area ol'biotechtiiohgy; 

* 	 saving offissil energy and a:lternative renewable 
resources, paricilarly in irrigated ::griculturc; 

* 	 the development ol'itechiiques appropriatc to given 

regions nlfthe country, including thelproduction of 
basic seed SUp)pliCs adaptdl to e)ach region; 

* and finally to the transfi'rol'teclmology, beinning 
with close association with the extension services and 
lhrmcr organizations. 

Agricultural rescarch needs itohe reviewed overall 

pieriodically, in order to c+tablish general guidelines 
capable ol accelcrating progress in the agriculturai sector 
illterms olgrowth and increased p)roductivity, which at 

the samelite le.id to solutions br serious social 

problcms. 

The Bellagio declaratioi on0977 and the New I)elhi 
declaration ol" the1979, which were prodUCtd (luring 
IFARD meetings, contribite towards these oiljectives. 
We hopie that iltenew guidelines, which will be produced 
by the Brasilia meling, will slrengthnll iir 
delermination to fight against umger, against 
ialnuf rilc'il, against Io\'Cn'lyand social inequality, and 

that r !tcy w'l inspire itsto collaborate more filly so that 
all rest,. Yorkers, and others involved incoers, extensiorn 

agricultural developmcto throtghout the world( can work 
more closely togethc. I ovuld like to welcome von once 
agaill, to thank yon and congratulate you oilthe 
initiative lIb" 	 a very pleasantthis mecting and to wish you 
stay in Brazil. I liolc that Ihe restlts of'this iteing will 
he promising and that together ws'c apropercant p)noduce 
level ofwelltr- and better standards ol'living for all 
nations, so that chronic imlnuttritin will be conquered. 

Thank you so untch. 
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Two years after the Bhllagio Meeting, I FARI) was 
formally incorporated, and its first Global Convention 
was held in New Delhiiin S'ptembe'r i q7, in coiijtinction 

with dic (oldt-n.1tihilve Svnposiitnl ofrtll' Indian 

(ouncil ofAgrieuIltural Research. ''lhw
Presidtnt and 

ticto'btrs othl interinationial and regional boards of' 


IIARD .ere deted atld assigid lhetask ('factivating 
the proposals Ibrnitlatd at the BtI3agio lliecting. 
IFA RI) should have coidttcted "Isecond globiail iletincig 
in 198:3 ittht latest, to revitalize il landjliveiiatr its 

Board of iaiageillent. utt, utliriiat'ly, die finaicial 

potsition ol'ihe li-deratiit did not tlrIlnit to organtize's15 


. Witl )ilttirially 

ijt))rOf)riJlt ilt'atiSitll %%astht bv providted to (ontlit 


such a lttlig Il"A stifilisht'd, an 

regiular ilnietiigs alitlng feuhadris oIf'N'.\RS ;fit to 
exchingv i'xittrit.-, u aines in fotuh .iutl iilh'Intie, 

i iiresearch lpolit' Ilrograms. 

Sine the fott'al in(forlporaition o AlI'IRI)in t979, this 
li-t'iatii his cOMiuttet OM itItt'u;tbtiOi;l itld tniin' 

it'gitil wov(rksholps deling with mn'vuiiing issut's itlied 
tit strrigthtnitig igiil(ultuul 's.iinli %\stettms Iiin 
(h'v'lpi g u( ntriiiiities. 

In IWI)1Itill'(+(works.hopsl) adie('rc'hag;l.ric'ulttil' 


iitla.agt'hl'ltlt \.' lt'ivid; illSan Jlst(',(:sti Rici. lorilli' 

Latin A mriciu .1(ith('iirihl,'an ri-tgiot . Los If3i'ins, the 

Philippies, i ,r Asii ul thlt' i reglie ind ill
S l aciU ri(iiln, 

Nairobi, Kvityt, fir \f]'icit;i( iht' MiIddle ist rginil. 

li t)82, two workshops win' hl']done iii Madiurid, Spain, 

lifr thet ILatin Alitiriui and regiot, aid 

antotler ii I )Djakarta,Ihidonesia, litrIlhAsia nd Ih( 

South Pac(ific region, lit t jlfi, three workships wvt' 
conhtfoted; in Cali, ( :ofo lii, in )jakarta, Indousia, 

and in lht(lan, Nigvria. I 'jffH, ...li,i a workshop on 

I nilpa't of'R('scairchli ALin'tural and Rural 


tl'vetl timilt" w.'as lili ii I)jakart. ,\fill in.IJlv tf his 
y'alr ill itternatitonl vtotkshoptj ol ilt."I olf. f' 
E;5li'alIti(nl in National Agrictltttral lct arcr'h Systtins" 

was held inSingapor cttsptlsttretl bty I I)R(, anl 
!FAI'M,). 

We* t thuiest'c IFAR I ) vtrti:shttpshatlirv hive ltrtx'ith.(t 
alt o's(lAlt'u1t ftt"111 pprtttlllti'sttittd ltitional 
systelts th hIt liitttitortilt' ro r .vsofl'he dt'v'elhtping 
cotntries in it, Iuildin, ;aitd siretugthtuing oftiationial 
;lgri(tltrll'r(;rh vtll;to'(hll + lll'llt(l;Igriclitral restarih sysvsttls; toexchtanige intforiiationtiltedvijil 

and sharel's jx i.lcces ii sttlving plrtthlll: aIl 
(oviltOitii t ttl"constlaillts t)iistitttion iuildling antd to 
finding sptclie ways Iii aterliiiiig r'(glissI tlrough 
dir'ct ctt)er;tll ;llitlig natitnal lgriilntiu-ni ral nseareil 
systeitis. 

'Those Nvorkslh))ps could ot have Iven con et ed ir'hlu.H 

had been nt financial and techiical support given to
 
IFARD Im tit-iiteratOnal (Ini" ag('iis, re4iolal 
agtriciiltural organizatinis, ti international agrictltural 
research cen'ers, partictlarly ISNAR, aniltie national 
agricultural restlh systems oldie host countries. 

l)l ii g Ihv lat li v vyears, ictlarl, Ieaders,pilrt o'st'ao'Ir 

agricif't.I rescarch Iitaiiag: t sa d sciltitists if NARS
 
havr rt'r'ived also a iiultittf.e ofliiviiliions lIrlnt
 
('tei iiteinatiotal o-italiza ions and d(veltopitiiii
 
is-,istalll.e igeitci's, to atiteid ioiili-icners, workslhops ot
 
training courses ol i %wide Slil'CtIllhlof;tgrictultirl
 
rms-ialtch tlti+l'atuehuilttiit-s.
 

\Vt' unlv seish ifit I lAlRI) eniufuf htt'uiu ll' 

iuvol\veil in th jiltiingad Xtuilltol ltI(s. sltciu'i!iit 


Io avoid w;stfl (ftj)uictaioft a fd i)'tuititi aIIif to focus
 
bltciit. th tationail agii t research
itiluh..uitfs lurliml 

S.s'iis ofdt'v'lopi g t tuntries. ])iing tli' ci';tts, \v'.
 

]tot' fit' t'lli-''c( il
i:;gitowth oFt]f'titifi'ces Itetwitli 
ititmil Ilricttlt I iser I s uitll Idhuiit'uIsiteill 

fittllli it u ittI i tI l it'st',tie(h itl\\ors in
 

ugritillhtH. turul stituilisis ofthet d'v'loping
Ti lhr ;I,,[iiti. 
%m<rl(I [I<'cognlitilnall-' oil
hak.rga;ilil+( andl( It-']p'rsvnl(I 


i ars ifruittan uil the' it.isl\ tunciiiils of,
 

illt''itl ltiiull is ; i'tusI'cgillaul ri'stllIi S',S('lis; iainf
 

a giii ill ulllll)'Tf 1,'1 uts
tit'u'iin al' . IlI)ytIe 

ItVI'llaiiiI stlt llstsi' resilr s ;InIi ietworks.
ritter- nd 

Many ofthlit' agricultlral scilnlitists oldterhlopitig
 

('airiblytai hiv\' eXpcrtise ;11i1 rxlirietti.n
(tiltric', (ht'vviolt'u 

srving as coiislltitts iii agriciultural est-itl+ anid 

(h'k-cl'oltti t rttut'ts. Th' ar' tivcit, ilnlat, preliirr'd 
because ol'lihir "halauds-o'n t.Xv.'riu'lt(. in Inal.agig 
national agriculttural r(seauclr ,suel('uS inta (I'vl\'ftt-oiielt 
situatiol. 

A itllluei. of 'tit agriclnitltll restoli.h sysitllts, suchti)l 


as ht' litdian illi- Cmitil itrAgrictilttural RsareIrl 
ENIBIIRAIPA, ofthtis cotuntry, iituhc'tl have tIle tecitical 
claacitv tol t'chnical assistance ilo fess-tevelopedprovid' 
cou)lntriesL'. It Ihl+r'i)rc' , 

thle('hiln l Ibl.{'vilns, thaIt 


fieilba(k oi'r'.stl-ch t hturtlitilitsfiottt nlatitnl 

Isear ll() il(' inte'rttttioial alti :'giotail tesearclh 

ce(trs ;ti(tietworks is , atltially i'stalhisling itsel'] The 
roilotlcaf tethology Irallisfir frltl, interi ationatl celters 
to IllC (lTV''o)ini,CIOIII(' l-il'itatt'd.iS I;SO(,gl'ri|l'
oitres. ;stgetvfuiiael 

IFARt) tiil( ut lonitor .itnd lihfosst' devljimlits 
c'losely
Ithrouh its I'r-gitial wtiikshotts antItlulti'ttgs. 

'Th(Nationlt Agri(itIIl Rt,'siiici System Data tBase, 
dt'vehll'd in 'ollOlttlittonwith ISNAR will. hopellutly. 
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providle relevant and he lpfil infoirmation on these 
linkages between national agriculttoral research systemls 
of th, developing worid and the international atd 
regional resc-.rch systems. 

We should plan for it more regolar dialogue with the 
int. national and regional rsearch Systems. 'e could, 
lo. examnple, il the case of'Asia itld the South Pacific 
rgion, have it joint ile<tiig with I R{R I, ICRISAI, 

AVRI) C, I(CIARM, SEAFD ,SEA RCA, II)RC/H)E( 
ACIAR and FA(), to get an oxrview ainid first-hand 
iniforimiation oil plaiied iiid oligoiilg tsalr-i activities 
in tile( regitii. 

Siili eittings could also Ill. itrgaiiitld fll- tilc al+iii 

\iliericii d Ilii (.aribbeii reginndil ii br \t'ici alld 
the Middle East. 

lh iteOiillliIilitilis of'oiii Ielliglo 111ti lill 1q177. 
ti' I lARI) NiW l)cliii dtlioitioln o1 i7 , ili thil 
conluisiois of ili I IARI) lei 1 tltishiis 
Illlileallnt issi's t4'ii:ilinll iciIiilli il re'st r-t. also 
rlh'ct i sitiiiong iI;ssig it Ichilo"s +o.\ ]NRSto ifeiriilf" 

allerliivt Ntiitgics lilt gttiillit est-itl'h it(stllhs it; to 
tlit' f i 'lS aitd ih Itli clit"t l tv hlisiotii iiiktts; 
im-i\ lliiti ill ;i ril i ltlila Icil' l-c'h %\illonil\ Itli 

lilittiiiigfil ifltrlirs an11dsteici ii 1t<llill Ian entiolt 
fitoi its ro'stilis. 

Ne\s ttchl ltgirs dtl.tfoflpd sliotildtlItt Iif rttil itiied 
aindl atda ti-'d tol slccilic tcchilih'al anid Soc iail 

'lliiltii tlil . 11iladatpftlied ft\ Ilil , tItirh'v' hiigitr 

[itllt llicliviof alnd r idit ilil h 'ls. Ih %\'\tcr,t totl 
aci cvI this goatil %%-11.itii S l i ad;llt-staillish ai cl cl ofl 

pllldictivt. 11 scl'ci h ~kcl S, co 11 1 . Ih pply"ol"%%m ' ill 114l 

Ili id i't., llles' n.ild boiild Iilc 1-ricr It lograllll ailld 

lprojects 11-oillild Sclienisti s %\ithigoodt \\<oi'k I'(,(oids id( 

Hiis %\itii lightpi frtlliliv lf stit.ss. 

lotcltliv' t-siclrh is d.rltlltlttii a( ititpIt I tiritil. 
1i iilt'Is Vriis ito I tlellV oftils hiI)CtliotS 

h'14isl~~~~lti\'l'.~~ ltils I~~liiil~ili Sll(IionllItll 

(oili-i' tite mt.%%ill listict ito aitotliils ofsiict ssfitl 
'o;illiil's of iglici lii l resitol t ii silu iriilipi vg'oilill 
dlometviiil iotts, ititf so to slitolll ilii itoepower 
rs to'ssltiil Illaiplts. 

'eousill also lisivti Ioll uollililS (i iolocslitl aI'villples ill 
establisliigii i st ti gii oti1i ll, iatiini l i gi tllliiril 
Il-Sl-ri s'sitllsl ill iliillirls.comt\lh As I have 
rt'fitrd ito atiiir, a lotoit oxillhatl l iiodfel ofalti 

cltiv atiitial liiltilltial reseal't' Syestmll 

dev'lhouing roliitries is right fiurr il hBrazil, EM RIIIAPA, 

which has already inspired other developing couintries to 
remodel anti rebuild thei r own resea'rch systeIis oll 
similar lines. 

The special atention demonstrated h the wor(l ollor 
comnilnit to establishig and sntiggthnini national 
agricoltul ;il research oring die last 15 se;rs has created 
awareness and iilde'stading atmong the devehlpmelt
 

leadershilp that a siltong and dlvlaiwlic tationial
 
agricultural research svstem is ; tust lir soslaini, g
 
a dvii devehllient lrogrimi. And, iidced,
 
a growing iumriiiiil ldevelopilig cooiilirius ill Latiti
 
Airictia alt! the (. ilicCar iibi, iii Hit Middhi
ill Afric' td 


liiis, AXsii iiaid Iit St t Pi'acific, ill\ have rlliVlly
 
str1ong igri'iiIilial rese;iich ilislillitil s. 

lie illrtli fliit'lit-ot'fvelitpiiig cotolltits, httweverl, 

shows that politirall soppotl itoraiilgill Il search 
Iroit wilhhii Ihl. cotitlitv is still firagile. it is harld to Secure 
;ii titittaii sillicieint levels offonoitig hoiii th " 

eie agriticliitral ieveltfilit, ind IuIlVetitttlif 

agritulial researici plrliciularly. \nid idt sltwil dohin 
olit. e.'lt l'tral'ltittli" grlowiltih:; iggrivaiIll the 
sill iltln. 

Then.i is allso 'oinceirni aiiitli I FA IDI cli Al l l'sIh[llt signis 

tofedeltpilletnt issitaite rIilgit hi t(heftlior
 

itiiitnity cold bai i i etweakeinitg oflithe vill
 
fiitliiipii iloip iitil to hoiild anld strengtlihii
 
igritItitiI al tes'iti htlpaCilics ill de.velpntlg etOltlt'is.
 
I Ihilik tha l Fhir~hstI]nlt-iln ltiinil M ei ngllhfof'Nad llli
 

Agiitilirti l 'Resetlirch siiilsii tdiveiid IFARI) 
Global ('tsli'i'llioli vill h,;k into ihis protlfm antid iti 


i tli ;iraillils I Iiilgi i(Illh l;il n-tSca;rch ill dhevlhpin
 g
 

countries andil will i't'rciloilld iintl-dialtv stepls to)1wt
 

Itlkr'l alndjlinl e'llorts Iollehviatel Idiost, constri'mhis-.
 

The Ihtliio tf, the eiietitg will he tho iiiplat ofiesetiich 

otti tlliloilal agiiriltutial develpimtpitit. Its olliccieis ilr: 
to highlight sitcices slid iitioinal restercl experiecttes 
l0' tt iiiitnal iltihologits aido itlecliehiivigbasld riilh 

natii'ii lrtii\ goa);ls ill Ii(I plodtlion and in
 

Sistaiiigi riiral dievc hlltliittl; tt ithoniil, (lflrtuiiiitiis 

uilf tlill o s fii ll. e i t(llisi(l ocoilr ti i, 
rsri;iici itito.iks iii biools tf tiiiitit itereist ill s.ii 
Iutionil wlihelttl tltb"i ltlv .lliVa Its, 'fis ilh 

rtitoes atnd divtorse skills cottuld sfCtdilip prtgress; and 
It prillitlt tiln vsililisli'itl ofilicaiiisinis ti provide 
it twoo- avasflits 'fii tiiwilitlii (oiorostlrth nileds iid 
alprofriate techlintulogis bl'ti.ei th developing lialioils 
and ittiroitiillill and regioial resairch inslittllts anti 
aigencies. 
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The Second Global Convention ol'IFAR D ain is to 
establish working cooperative mcchimisjus bemct-ii tht 
member countries ol'i FARD and, cqually important, ill 
promote and stimulate awarenchs among tilt-riisting 
scientilic institutions ohliv powntial ol'i FARD as 
if catalyst ill dw process oCstirngthcning national 
agricultural ITSViLITh S\StVIIIS. It %%illidso svvk ill pim ill(-
cssenlial conlintlit\ in Ow inSlittjIioll;t!i/"Iliol1 of, I FARP. 

What makes this inifiaikc imi(Itic i, that it sivins I't-mu 
tilt- (Im-t-lopipig nations Ill ill(- \\m ]d IlIvIllckc., mid 
rellt-cis micv again divir drici minmimi tit scrk 

solutions to ille evvI.-Im'sclif Spet, (vIS offilmille, pokul I\ 
and stagnating fura] dc\vI')plllvllI. Thl. I FARI ) 
inifiativ, Ito%%- \var oIv\iS1cll( v.approachkig its 11-11111 
secks, diert-16ic, it)vinphii izv that Ifis Ow 
c."ential licy lo StISj.jijl('(I (Il'it 
i1m.-Init-lit ill agricillillial rescall It, ( killcild\ Stalic of 
(It-clilling, both ill ill(- lialional IvcI aud in till plo41itills. 
is an act oll,,Iitli Ilial It-quilt-S .1" L lc.ll of Lrvih'f 
collifililint-111 thmi ant otlin l1lodcl [Ilf-chnologic.11 
dvchpillt-lit. 

Tllv imen-sl sllo\%Il ill this lllvrlint b\ Iradf-IN of naliolial 
agricultillill it-Scan 11pl(,L Ialm If;[,, fill vx1.(-cdrd oilr 
(-Xl)(-( tatiolis and Ilillorltill.1 11,1\ has also r\(4.4-drd oil] 
abilit\ to finallcr 1111-111 of -1;all. A glalik ing 1111,111wl 
national Ivadv[ _ to-spond.-d \\ilb itilli Iit\ Itodw 
prc I i In ina I N.a I If III If( t-I IirnI of I Iit. 111vvI i I Ig I )I-N I )i I v 

consi(Icialde dimot sitlyot I, I it-girt iliat sonic 28 of 
Ill(.S(. bild 11)Ill- disappoilltud. Allocalioll 
plaucs %%its di\ ided \%itllifl (hr Irgiollal chaptcls 
(of'IFARD, %%iththe 1(.Ntlll thal lit, IcSS fliall Ill national 
If-advis arv %ith its ioda\ if,, IVA R I ) pai ticipanis and 12 
ollm-1. coull1rics it c I (*Ill V.S111114-d'cidict b\ ifidix idual 
participants ill. instillitiollill pal licilmdoll. Wr illso hilke 
with its if large ri-picst-niation hom mir host ( ounlry 

Brazil. I welconle vm all and wish \ou an intelf-slillf" and 

produclike session. During !hc courst. ofthis, Iaillicipale 
that tit(- viithusiasin already dt-monsiratt-d If\ many 
IFARD mclubvi-, will be shared by othels. 

The strrngtb oH FARI ) lics to ;Iconsiderabit, dc.grev ill 
dic stf-cligth ofits lovill of. f-t-giolwl orqalli/aliolls. The 
flecd to stiengillt-11 div support will Illen 1)(.(.olll(. 
iII)pait'llt. ffapploptiatc action lollows, Own I fi-el silre 
that m. call rvIv oil an v\ I-11motc clitimsiastic [(-Sl)ol)S(- to 
ill(. an nomm-clill-11 IoH FARD's Thild (dobill 
Convention, ctinclith plannud for [y)o, wilt-11 the 

411%%olldagrictillmal I.I.Srali'll %%illagaill bv 
14.% cd.i(.%% 

Finall\ . it is m\ plva ,1111(1111\(4)r\pIcSs till 1whall'ohlic 
Bomd of IFARD out ihank to out dimms, 
%%ifiloillMlom, colltilmolls f-cliclosil\ Owc locctings 
%\I)Ill(lfill( 11,1\ v lot -IfpossibIr. S( \'(-If major dollors have 
madc 1,111111Sit\ iiiUdc 11,1FARD. Fkc ollwis have 
filldilt'I'd lit(' MIC1111M)CC ol",V\ Clad IMI'lik ifMI)IN, Mid 1611f. 
ollict ou atli/aliolls ha\ 4.plo\ idud \ ahlaU. Icso'lln. 

prisoillicl. Wbilr it filight bc im idious (4)SillgIc mll till(
donol hom iltflolu , I 11111st publicl\ illeSo comc\ 
drbl ill gialilmll- %%hich I FARI ) m\vs (to ISNAR for its 
assistant c ill i aNh and kiiid ill pim idiiu Ili(- Nrcirialim of' 
IFARI ) lM dic hs[ \vals. We l('41H that this 
assm i'llioll 11111stvnd, I)III \\I- hope that Ilic resull., ol'illis 
illevOliq %%ill 1114)\ ill(- a filtill., if ilmic. 

Aloiu %%ith fit- dwims. %%viliink om Imst (irgimi/.ation 
ENI BRAPA, \\11om. olgalli/ifig comm llcc has so gf.(.ikll\' 
lacililawd Ow Smooth opellilut ol'Illis fill-cling. Thv\ haVe 
kwilied iiivlv sly oil Ili(. Im-paratiolls, over and i1bo \ c 
\%hill \%;is calli-d Ior Ifotill Ilit-ili. I rI Its dw[ (.lot'(, Cllslllc 
Illat all Ilicir Ili cparillioll", Illose 111'Ow IFAR I ) 
Secirlaiial and, if, , vast, (I[tilt- spealicis, ;if-(- madv 
\%orihwhilv b\ mir delibeiations. Thank \-(,if. 
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THE IMPACT OF RESEARCH ON DEVELOPMENT - NEEDS
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77: l ',. \+th~ t, 

I.'t me.start 1w Itlling youi lilw pliasld I ain ti c Iit- iI , look Ior\.ard to, Ili lth- Ihturvl. \e iit-tl to ask 
Itopartcip alil First ltl'r i lia] M etllinlg 1" n Illsdv s:i ltis 

Natioial .griculttal RcRarch aurd StcPos esearschnO PreseGlobdal C'. noll\'lt~ol'l FARI). I \.,\ '<it thi.s 	 c'a.,ioll to • \\hat aft' h I 'halhll ".,ol'to.nlu l t..,?
 
,
ilCrl v.'ilh otJ" il-'ci -,aild p)al'nll 's thc ] 'ath'i 'r

• %\'c t v w -	 0I .rv I. c o fi vi t . 

rad1l5a Ili Illlc 44,'1atiolalll 	 alIit 111, 1 low do \%l Ilu. uI ;\i ll w 	 radiiui I l o.. tj i d Illrilritit . , 
I\., rfinl' d '\ch rt~~m ,.I i'tl l~lt d \ oll<r cihidlllic€ Ill puqodlili\'il\ Idl'q It-.scilich Ns vstt .,? 

ill\italllr . 141 dlh , i lu i. 	 IIlu i (bo ii4 IlCllslc. 4i .11 	 0 do \ ,%',ta (t il\ 111iliZ hil ui hiijal 
u'saglll'i IN '(lil ld h\11( 1 r s t tljc h s \Nlll -N.,
 

'Ilil iiill \ llit hirI\cflownt Ilir thi,-, 
 1'%.\ l s. i l of \\'la tI ill m,.do jo, jlsiJis Ilul L t lill tt11"tas.ks!
 
R .Nl .1 ch onlN.ti1.11,11 Att it IIllIIral Dc.\'4.h-lopii is

hiighjly 11-4-. 11 ts:illu I of.hr III Imto 1I %olt. dw. cad lnational tall, this,1].+l llitit4. I Shlall dc.al \.,ilh still)(. Idllthese. 

' 
tC'l% , ( ISN . (111ll't1*illch i+3"Il +it R : it, oli' I .UIII- 1I lli'ti-N lil',. 1 '1, 111 ( o wil llltl t-llt flil points: 

.,ipport +l i rt.111d~ Io ,ou onil"Ir.N l I \%(.;Ill loi ll 1. tlI-' lt' i(.\ (.11cillts , , 114.lpast, aihrilI '' w "+h~ l 
of ~ wItll 1 .- la S\ 'willNof ili,,tit ui ins dh'dic'ald I t 114-%%. s..aind: 

ic.. insi' lliliillal 'lit\ itColllivli Itloo.k ;it thc r'iucrgiing
 
I \\ I'll I., 1c., ,Ird 11%.11p i'ltioll Io, d w ( ;o\ 4.l itlllov ll ofl 1'N.\Nsl,'lti t-I~
,. glh lhal it-".,l'+ 11ll di\'isrion .11labo~r
 
Blazil andl it. LI",.\11 f I il i,,lt dh't-i',i , lo host Ihlis, .1111ong 1th4\.Ilio lls gio .ll, o, I(tlt~s;
 

'
ilopl lailt ll rrii'i, . A1his, .m ~ l N',h; ,\NIIA \ i.io.li h+lf-ll' 	 'm '+l"' .h4 to III(.(t d'tw 1111111, d wlt huil-il) IF" 
'1< ot I Il~ l 'i i- ,hlit N(I 1 i 1 N, l hI..\ t\ '\ . n II;tiom lI JIL<,l'(' il J'1tl)ao ilil',. 

iisititionAt .qi l o.ihIt ~ it lili pl<t a tai i k ,d 
thi 1d,,lt4' ,la++ti, I. Past Achievements of Agricultural 

Research - Our Present Position 
NIy I oillp iti l- s to l h , h.adl.. ship ,I I I".\K I) lot h'..,g~ing,
 
this I-\v4-111.1 ( o.nw., .11a srIttth'tgi( In1ll lll. I I Ili(,\ Ii(-', .1 ht ing ica s,\\tic hic'h \\.' 'r.
Thr'food€ I-Iisr's it: A s'.ia (11 , %., 
oppoi Initlillt Ilookingt 1,,('k anld Iiakiliit si,l, k. \V\' piillll ticd b\] ralpidl pollidlla iolt ttro%%Ith, iHl-ilpilaicd 
,,ish l d + l issc lo ;o hii'v'inli tsilso,la~ , ;ind ll i olw ,lh r": ai liIIIItll-Itlof (h'-v illclitll,+%dliilliiiolid.iilltllliall +c'lli t'. 

Iiht-silllatholi ili'-hl l . Ill ai litilli cll, IhcNc%N ,l ht ii lll 
0 I lixo 'k.l doli li 111a' j , a'sigmiwd to I1ts bl \oIll (11-\f-'h piluilis \%,rIV: 

'i 	 iI ll i lrI'irs,, 

" 	 If %%\p' otdii( !-d Ili."if.( lilnoloti. ", ir' it r w fi'lii' lleld ('11611 1(thl~o 
(o lt ibiltf' if, Ill'ch lli, I.1 itilcrti lililnal h' of ag 

m 	 v (- ttli'll-to lli IIlionlll] anld 

<lini sip ll + l iclthtti~al 
" I li m.l'it ill 1iilll l I!' iiniil1 it 'liird lrld;'c li 	 dr'xcl ill I \V 
isIif tooll, \NbahiI ,ll. thw is l ,l j,+ Illril'll,. t t. f liinditlg2 ofitill' ('.G IA IRanld 1 l dli lla btlil-utp 

of a g!hl al ai ilttllital t-scl'llh '+-siI-llt; 
M ll.c illipl llil ,ii. l i t', thal hoo kingl back is. the"ntii''d 0 iillas. ix'I-l'cl INldin-i'ld h'\ I d hi - il lp (1l'1111 



resea rch Caplaruiti~s ,at Ililt, ihitioml h' il thl~ in 
,'tillIllit'.; 

" 	 the"mobt ilizaltion tol's.c.it-fice" anld It.('llloh)y i. illelt 


tran~sliprina~tion oi ditional l. rit ultmv,. inlto Ihighly 

tprodnlitiv't filfl'inlg s+%stilnls: 


" 	 Owt gint' vil t t'nhl iclull p'tlit it's i,'l tl 

dcvv't'h iln c'om~tilis ill supll:+~~l(I+ i~ lll'' 


.,Toett< hern, Ililt's c'll bl l ugmht abol ,t ,\%,hanhils srillcet 

beel', cailh'd the ( ;n'''Iv l'lRc\ utioll. Its basi,, \\as,Ow 
inltroh il m t~ntv\% vdi ,.-it tfi l a'tto n \ e tcm grlcllic s"+,Ins odl 
and I it1 ,lh 11 n ,tnc~l 1.''lgood< so il IC'rlilil\ +alld 


,
inltl~l l, tl+ i.<ph, ll tli I*[(o N, 'sullI -'s+q'il( it,. 


%%€Iqct No( hf , Ili~p IIt 'llN ,itN ;Ili\ ofablh' ipolit+\Hi 


c'l'i l(I if I ir Il, itllnlls l f li ,. anid flit+ .1\ .1ilahilit\ 1,,I 
ipnnlit ip , IVIu +tl \ , ol (I I'd lt.ll,1.1nt l+'ili,/'c and .11-' 


t +c' l., n .:i~ ,;h ' .:, i ',1 


llct irl,.pm (,t' k 11it hi'tvI, impr c.,ivt hcIf<;I vfi i' ineI1., , 
at, ;%, . t( '".Nit, tcl II h.,1. .l1 kl,,+,im I td Il lvc ill 0lo d 

A s'ia '.+I, hl If;\,'I.b l l illp,,,,l %,\ithoilll it..\Ill)i\ of lhic 
pl lllo~m~h,,o th d ,. ,bp o \m. Il %%,,uhl no(t h1.\v. 

lit itv.s bfn m ht abol I) dw l!, thll Ii\ it',..b\ ln, to pt 

Y ,\ It h~t'.'] m<' . c1 ,If,- fill,%(1 i' l ofi~. ( t d 11 tho Io ,,III 

• 	 amIIIla l'+ . and.Ii ill 41I('~ v\ A sia~l . A .Il' i 

bi-'I-'iht,.d t l,: \It i,,1 did I[(.[: 
0 %% c~i, So,](~ I,llnllh s dn€v%,+ ,,ithd(.. .ilhill lI c, ,1 

htv lvll,, ,lht'IN I..h',-.: 

0 \,.ilhlill ro(ut i t.,,: 1(.1t.1ino .1, ',I dt.ical/ v. %%.r'oc 
I;,\1111-d ,,\'%uolv,t ,,old fimall,. 

0 alflngH dlillivol,tu r,,p, (if lod lhzc. N;111(1o',l+,nsiI.IS 
Nillng' ht'lqll l 'lll 1o l' lhaltl ,,lhi'+ 

So, l'i thl(' b litN of 1441111', l, o" . . and [lit-I r~~ i<'d 

( ;nt.,. n lkt \,,lulionl hI \,la Lo b\% . "''v t-l lpas.,std Irici ,. 
pIil.t Im IIis .I(1-. vls(Trio.l s: ;,II thiI'IlhI tJoil IIn I.,c.uItI \ 
hurt'(Inam\' al,,',: 

o lsistt lilt+% cdlI)t mlIc l, ll.I m p l i i .sr ill IItI lodl 'li 
Pf-u caplilat lpr-d~ilo has,Il)t 1h'd1) (it'( hll-u, illUelllo ', 

• ( )II thr' ILIo ( t',h i'.d .idv'. il is In'tiok 11h1.lifillfd 


irl ig+i ,m %%1114 aIL.illsl dhir
l lioltv.tlial 11 nlilit,+llc 
, , 

'tl-s a pilil a ,i,,, lh 

[+,llt;ii'%(i. llhs i m lc.i/vd(hf\ m lolf~ . t-irs. 

"+, 
;1II(1
 

\,idh , a ,,lhi - i,.h \ 11it',i,. 
all 


limitl.d %otil Vliilf\ .
 

• 	 )l lh,'l tt10ant~ .d ,.,llith,,mScs isx, ' lmllt . I +
 

.&l1111i[),-(u \ ,\'I'I,i,,lia lionin. , %%l,I]
t~lndliu'l. 

knlzt, andl Illort. Ibas+ic' I-'sclu'h is, fittdhd. 
• 	 ()nt ldlt soctiorcolloilli" Sidhe, it is lit"cotm letxityv of, 

(lry'lanld ftinlling s s".itns|., willh tht' n't'sllling
 

multilicity o-lo'u p,+,.N\vhi('l 1Sh)\+.,.S hdo%%
1 pr'ogl',tss ill 
+.('Ihlot!og% gt'nlt'ltlio~ll ;1lll1 com pic,'wi.. tict tnallnsli'l. of, 

tt't)t'clulologN.. 

()If dict ionstilliio lil sic, %,.rIIIInSt n,'umvinl f. thatl 

Imo(slln ltllln~i lw*,,alc€h s+.%s+,trlnm ;if(" \o(>tmn+, +n il t"hv'arnl 

(1.clp l d1 ,itll 
. 

slagcs ,d'lhi'i hthl llt. ,,tl li-d %% g'tI~v
 

ille'xl'iclinc'd 14-scan.Ir('h-n,. '1 l l i lh cc i\.ily, is hlow+

( )If Oiwtlpolic\ sill(-, IiII;IlI\,. Ilatitmo ll ,i ttu'~ to
 
i+'tcr Itotf'chcil t'+calo gl'ss
nl ii'Lllltll(. ill n€'-.s'alrth andt i , 

hais m,,I~'l,'' %%., k.. S l~ip,,lIto +i icl~l ' Iti+( ll t'h
bf-

I it "I(I,I(iIII)Ii IIL Nt' I\ itt'vsha s, IhI 'lv I 't', bcn'( 

inIladh ilI ,.IlInI 

< ;: ,.+ ,,. :, , tFI h- . s +', i'€ ;, ,+ s ' l 

W\'ht-l€vdo % 4+.s,,tlld + \%.Iif-If d( ct \ t h Sl s vn'% I, hIit 

". 	 hval w!nr l., \; ic\ , Ihv( (;ItvtII IIIt iolh . it I~nsRc h 
gi\ il its... hl anld lllt ht Ils IllIll\ h'sslills: 

0• 1lt IIIlSmth p)th1 lo I. .I,,s 1th1.+l)ima tl td ietlllopL 
4.1 lood lodt tiol. \dmiltludl\, dhe. dtli,, ilmliol is+ 

• 	 11L l\ vt'l.1 ihr allhiot ,,pm v. ItISol\ rd ithe illinlie'diate 

loo d pnohhvi ,, ill most ol'+\sia .old llill +A\llit-1 'cn. 
t lm.: h \\ ill tim e' to I( ',m,,d awtt Owt ,ins, andlt lhinnk 

\%, III ,' ,-Nok'cl pnlobh'n 
1114. onshl ,I ls( , Tht.\ ilin 

0 	 1II lts \'ith 111.111\ ,,, ipar1icutlarly 
l .\6icil' um),,' ti, cd. c'ollsdiill. 

,'Im llh gct It ,toool 14m 

0 It butolj . t ',llt r 1 ;tt'it\ Ili so \ke Iles't. Iwn(d vhinis 
dt ug!,h 11hf.Ioil-l ip cd e',t'; <'tail'h+tili<cs a t noth 1i1t. 
nalionld and ilt'ltl~ h\all Ifew \"ill-t-Sticnills ill 
', h'utilh. Iln ll +\mcvandtvl c+h hniarlc'' l rel 
I ricand thi,, poottil . ( :tllltn'ic's Jikv' lhin+il, M c'xicot 
an lalt t+I ill Im iJml.;ld lIn . ca wl s 


E• ' rl',l
i,*ce. \%ilit thlc ( ;rt'rn ol'dnlitol hil,, gi\vt'l Itns 
volt l c '. I(I otd 'l l Id lt I., Illlat w+(illice alnd 
t ed lmtoh +p;nt. \. t+ oo fl,,l oils'ot~n,I ~ lIIIt inI 
alU 'b~scd ncill I I. I ogr'c'I ItI I',I II Ioq I 'ns-.S€'it' I ;tit 


holds,gic',l pr, mlis, ill dhwdl.'hlling wortnldI.
 

In,+,,• It anlso , ll w t t,hat polditic'al 'otm lnill t llil is (1" 

l sit'.'llch allilv is, noqt v'l~tilog 1I .I.1"+,llill p~tl ,'utiolnt 
iltria'I esl+., t;i I1'chrotdcp fit bet ,do~ptl . additiollil 

,",1 1lilions 1111.t b Inc '.I A\lul tl 'v nt'<uir't pl icyjl+ 

th.,i.,ioH . 
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I.' '
xt Ilt ,l tIurn to oiitr flutoire g.hi(ngcs lil vo(%iIIgI - .'(%0 

tettnolog' reqtuirvieit ls. 

2. 	Future Challenges - Evolving 


Technology Requirements
 

S ii tor aiis(it h.et li rlptt 'cTill' key' l ihrilh S iIlte'chn',h'gyIT(Illh 'ml 'ils is lopullatioll .By dwIIIvt 


(yItar 2000 ishI I l IlC Isi 1*ll..iji ll tccc1 Ig 

.
additii l on p )I,\ %%tillliil lit ql. lig-i li It.i thcwThird W o'rld. 

WVilh t-.it'st tit 

rc'soonr<c',lgliilillial p)iod~li in l w l11(ilt 

+<diffiiidt 


snviroituiliwillhave tobr il ilh(f- ill.'I his r sviils 


t signilol t'halh'liv.Ih'rc, illnijik
anidslitac'ulio 

giiS ill I)ldIisi Vity. Sith-O. Ih1,Ngil i l I di h 


.
csiRl'\ utimi i usj it. it ris , will t l pssile itcd 
+
lnwi chgirili s hlich htiLl.h ls ivily 

I',,
satis!y 1h1r)-t.i, -cd,) .ilhll-1~i\'illinlt'lll 

'
( 	 taiu tiI sali++ l lti ii)glabilit ih 4d ll cc'ing 

t stil rii s.lit l riri ii id1 li\uIllhig-Itln p 
iioitst l Ins hs l ,%\cgi.\ ). i r d I-(uiIllogically d 


Iichiitolligi s ip h isi l t
hlilt sttkili itft l ii hi-tul.llb 


*isili ilbligi stil l li gtill iGgt iigRti lhilit itn i hi 


lillii. v tl( o 

inl eali" iliIltl I 


lt titlc kt IIt' oilit \isPtlt Ill (olitili-. s 
,i o nill l'lla \.ilL.IllriI d'iiil.ills, 


( ilrleadlingl N(iv'ndil titcI li.guskl th t'n is Still 


gillidcr'ialeh foo<l
11 1lIlw rl , 

Additioniail ('i llil alid iskii+',saddilLit ) fill-

cl plititih ajlics taksit ltitli an iandit gIlitlt-riii ut litt 
iihllitll(. i. t'Il ,,l (lI I l "[is,iplo\flit-lit1 issliics,divvir!,ilh'atiom %%cIas l lut~,S.l+ll +.;iS+ <* Col.lhii 


•
A ll odlhwNl %\illIc'tlili r'ililein' Ilii ~l'll iiohll iill r1 
loiltirr' iorl.
ic cardih c'l] 


till b~iilll'c ,.Ilvrclil.e, oli fillillt,1.(lililllg. 
I~ i'iil iu' s %%i li i i1 ( i lh xnl l l I~i11 ' Wv.Sh a ll liav 

+ 
cIto 

hli %,+illi 
 gic
aibH(lader illilc~ gl o,l ilalc'.lldilholis 

and Ililoll,dlivci'nSoll't-lllillli('Iiil'illSlamlvis;anld ollll 

kiilo%%d led iscis lhimihl. 

issliw' Shall 

c'apaiciliv, 

To ckli-h Jills<. \%,(' ilcl'ih p tilie ,all aivailalh 

, iiilallll l Ii ( iw < al"ii. ll i.rlialized 

ililillitioiis Ic c
14) adilpli\' i ll i h atiO 1lli ''lihc 

A'% licrial cllillrI \ iiillcior'h' Ito cil'l il'lu ilizi.Iv l idvilm 

[ihllil l11 	 iiil 'proved( ted.liglhg!y is oidl\ I of ,I . lI.ASl~ 
Owild (l'isill llfl,1(ivlll Rt'vihliiln expviei-~li 

c'lrlfilt'llied. I - l pr('id
Allow11it cI('lllo lisoli' lilinlc 


or priodu titt ity. It has IIII'l€iiI ll ininhid Iby- sitold 
agricullonad polic'y,(t('dev' llemll olill-a.l Il.. 
an lOw,huil-tip ,l'illtilitiotilucalpitics. 

i'and ipolic'y h is 14)l 

base I llr 1d"+iu it i 

E',, rct-,'al ,genicrl'iliv 

ki o ,khdgt. lit itntli- llt l ji's ts.
llill IlgI limlll] Pl.yx ill hl i t-I It'sct 1 ll i tiics. 

et hgittil ati-itihu lign adoption and (ilictigt d '(loilablc 

( trijili Stiltlk toif l -ig it.ic €.Isiil .'Ilhevi l itliiitis%-illhelp lk Itoa\oitl dhw oi,'l 11.:l~y illm m l 1 1i'h pvop~l.. 

Ilw Ilidst 4flp l \ . 

InstitStr.mrnttre;lT n t amtlhlhe 
Tlht. c'hallcngw. \w arc lil~llwin
i ulircssive iIlh'vel.]lit Illv 

sui'ilifl p.itt'lliallat is aviiilal' art Ohw w I hl ti 
adhil-s IbisI Ihlh'sh si 'lull ( in t'-inltlacsskv. lir
 
kis\tt ti s Il htitoiI hin itlizl ttis scitnwi li is-al to 

(g thisiallugi i 
i i t . l s l pirpi 

lt'liv litutlakc a iil at i ittili tliulills 
%%m'k,at c 

i\isioi i ol hi t11 

Mh 	i \%r- t-cicr iil, globil car-'h S wlll, 
ilh t i ltill ligI t' llis grluis 

sjit iolSil ith its\ tligili ;std i1<pl (liiii l til l-fiilill+C 

rli l. 

t-laii
 

Te
* 	 Irhiss-rti itInstituioual Envilronmen -tihe

Global Research System 

p tVl IIp 
hSVIIifil11 i 'h l'llil) i.SIWCl\ , OW~h i tiliL (llitI~l ili
 

riindk. ( h1ic,ldwtIllassiVelilild-oip of[leskt.llciapaciilits+ 

illl(l+in lationlal S\Nilillsilli ii if!i-dcv,'hqpilis.'oilill soi -ii LINl
 

25'yearlls so.Tllihika
till ilahdlrl Ihicc %\sl'ivist I; l wI( 
hvadili~vl i Ihliscl If(ial lolccns of [(.( lillillhpyroll. 

gClirsill-i
i i iilitiluttli l(hli i l"l lisil. V kilw, 
, 
 ,
u('liiIkt.ial bll illdIithisglbal 1vil(dihcrc isdliv'ci+ily
(Glowil h -lt. .l licil\hlasbei'll
ivil cl hig4hlyIlnlcvtii.
Ill
 

1 ITl<i'('('cillcl"i'%%' ai,onii 4I lod Sta ill il liliofihc
 

Ic'+ldigytill!4 sI'II.Al11this leads+to anlilit-11-alliildiViiSily
 

Ihcvirile'cl'lic(h
ailllilng nationlaJ V 'll,;tiii] pllltial,. 

N t l'( I rcl l lS i lI Ii)\ aiIds c 

iilic~riltioil nall iligliall pl tllis ill this 

Tlh r' l di lid (ll l-il llove. isl. 

and coperi 

>,%hllliiilill
Igill S s wll: nai onallill inal clitle'rs 

Spec'tialize'd iillitiiltin4Albasic'su'hcliccl, ,iichanid ic l' 


stiil I agc'iig.ilS.
T his 1lr1-ildis bascld oilifill.-Ili'ililrh.of' 
,


p~iillil-i'sIjl
lip 	illil'li'l a;lild ii ofllilbor
d i ill
 

;1i(l.l'll(.(. iidV.IIlili!g
w iih Irlv'liilli 'l- oIfC~Cli. , 


l ioiillI aiise iil'e:lh (Illi IlIilli)w 


Olc 0-1ihillil'i dhw ovi-crall 

(1111lils ll., 

0 	 1low i'illl mt,fill plrodohilivil). 

g~loba~l sys. 

0 1I lowlcanilm.'(.ilhiliri oir
Ihw ('l1i'-li\'v~iless 


'13
 

http:ilizi.Iv


Coillaborationt 

Whaiit Cant wet dop ip moiliz(iet pottltipt' )P~ttltf~l 

ava~Lilble (3j)ptiP ics tileO gloill lescptelpSsvil 

lipte things aprc ( tva tip Ilii: 

lirst, wePnvvd( sutloitg NARS. ( )ill\ stiulig tnationa 
S\,,tlpps %%jiiit siiid s(jpiij bis an.1l~vT 

llttgprr l 	 vipll P.4f4Pil. %6iIiw ale i befipp iri t]\ il lst 
colI1ibiptaptii. Tis pintt (Phin lhlSilPIs. 

Secondii toppt1;1xjltl/f dwi fimpilit, plIitli roilabpraptjio m.p 
lippi sounptipilIalluPilg. We\ 1141(1illg-tel ill tI-cp-ih 
stt.Prgirs %%iiiih fip iilp i-tw inil4%mi k 161 "M 

naiol 	 sil ii k%.ttp~g . toirilt Iiifi;iidr wil. illn i ii. 

tliist, Ipli i s. l i'i ii Ii uh I 

I I~ligu*. 

i i ii jitistinl to hri i hill uuistill I.( I ~IlliII 

coll'tillatiml~ilp, ~ ~ ~ il.alclin1,I%\ih ~ ~;\,t ~ ~ 

"Iiuh Ilu
flim Iljm if-\\lti( Iliiiik\ilhasptstc\1 

dlhiPcol,l I' tipaIp, Iriptit, it tue ( Ilt fulpulioi IiilI 

%if;tpjIip 	 itp to iifi .i1ppi1\ m li iii iii" iipiipfpa ii tii. 

4\ 	 shu~IsI doIvI 1(-\1 1 an l (1,1illfx t.i 

il~pplupLrii i i.uii~iilsiziui~'\Imilln 


11ii4-titiP 	 blipS gitiP tllliii4iiiiiptigi~it~s4. 

N.) Rco ipid lid phf il :.I R ddw J RN Nill 

ief t II, pit or n( I 1tIp it, u t]ip11.ji l i upliii f 

r;Iltge oi goods anid strviccp'ilnIsjpoiJ1se to it wit. rlge (W 

demandsppl Ivitppi all iiIcie.Psitngly fiiiogttipipips girotij (11' 

N:\RS. Tlheir minl (ptt Iiniltilons alp: g(I1tlfPIlasm~
 
relt ph itciijia
floclifilt(cs,collaborautive. respviip-, 

assist~lanc, trainling, jiplic apillysis PIIPI Pins~tiuti
 

hildil l I tI mp nsc).
(ll; fla P4% 

l i t114.1PcP~IPhpan dil \ lllio\Iillqtl IP'ltPls (lit,u ltPiolllpt gil 


itippionstp , ithut lt -aiii plces, fiol iingi. dwe
 

imtanlIit link kctI%\vcn N.\IS and ,,pivs ulipisip 
ktpiiphir .\tvAip Ill alor tlili, p41p44tltsp. tilv\ P(Pltilpllt lo 
ipti topilc ltp~jNi\I. oiAsRpki Iipi pal~f~tiilaritI 
ill dwe a-a h aiii 

)iii vpp Iiai llowlil ~iil iul il ltpt.%\Sipill T (i411 

miiirptkI. ;li I .l i II i li.l ptiti s, irtui4 4h oll itl vi d ip 

httuiils vlwi it iilc;it .ji iii Iriiij i [on svi lld arcs
 

i iiit uIlill m u lln lus:o ill NRut u p~titAll 

hi Ip\. I iiiitjlot m i li oIII %ii nghhi~ thu tuiP-isliu 

lalat(cl.\ 	fi I.j)L~ ti p. 

tp iih li ~il~ ~ t pptttu ilas 

Si 0( l"'. ' alimn is~I% hip'p IX.451 :wllepiptt \f"'lijpit
 

1puiuilo iplji ui (1u p l Iio i o iot \i x..~uiIi -i1 

(Iiti .\lpiui I. foulti s ( 1NituMls all (iIf p.Il(M 

Itill Smaller kItup cii o IisIlii .PiAN li fiat 	 itil(,11 

illubiuhiI lpu11 m u Mi jtIf(jltmilui1i4i ii/oui 	 I Lutj 

n tillipi1. Ilj i r tNl] isP N1 fy li I( o .% Ilr i\ 



Ihave already mentioned that if, solving oIII*pjesellt jill(I development. They are fill- baiis low any impact III'
fullfre ledill0logy requirements tilt, Colitriblitioll-i ol'basic Iccilliology. This conviction is celill-ill 11)file philosoph" 
Svivllce will ha%c to Ili- more prombient than Ili of*I I ivCG 1AR; it is t I I(- rai%onXibe lilt- ISNAR's cxistvi v. 
pri.ctica: Icrins this nicans ill(- lived to fill) alf available ge and expertise ;fit(] to mobilize If.iouircs O'knowled a 
poiciiiial pariners oCcolialool-alioll: research centri s if) 
tilt- ind list rial ized vouiltrics, oiller specializud ilustillitiolls 

ofbasic science its well as kI11i% -I sifirs. Pal (it illal I\ 

I-clevatil ill \,i(.\%of,[(.( 1.111 advillici-s ill I)iot(.t.li ill dop %%ill 

he tilt- I-stablishilicilt of illstinilk 11.11 linkages ox,ilh Ilw 

Illost advilliccd Iabol ;oorics, \. llcl c\ cl at vIhv\ located. 

Looking at the indusnialim (I cominics, %\I-if(, marv, ol' 
cowsc, float III(. olivillatioll ol'their lvsval ,ll 
tilt usts i,, Iik( Iv it) It(- tvissesst-d ill flic light (if prcsvnt 
1,11-pli's jolobluills.Tlwx ola\ bc shilling 'max, Ilona tilt-

goill ()I ola\illlizilu plodll( Ioll. I'llv dill-clioll ohlivil 
adjustilivill 4.1161-ts is not xrl civar. 

iv. Collahowhon with theliiialese, 1w 

For sonle lilll(- nox% pal ti( 111al 1\ ill I alill Allicl ica and 


loarl" ol'Asia m. 
 11;1\ v obsel vvd an expansion oldiv 

plivall. m-( ((it %lialt.ill mclall Ics"alch ao, livilics. Private 

s-( (of lil ills havc r"scillially bl-ril ulking ovi-I Nprcilic 

filliciiolls ill Ilw do%%11stivaill NJ)(.(1111111
1)1,1114. 

III o( rss.
 

This fiend is JikvI% 14)( oninitir and is itolikcIx I(. taisc 

illix. In'ljol olliccliolls. I I it]]\ Illing. i, %\ill (oll(I ibulv 

lo%\ill its t-1111.111ccd 1.11css ;111(1cosi-4-11i( icIu.%.
 

The issue I %%ish to flag is dillel ('111.11 is TO'Lilt'd (o 
dc\ clopilivills ill tilt- arva of biolvdillology alld (11-als ith 
III',- ploblvins 14,11111111 1:114m Ivdgc. 'I hev ;1(urss (11Ill.%% 
Green R'.\oIll(ioll \%its i-swilli,111% a pubhu 'Cool. 
cliterprist. it, the dc\clopillt Ioullilic". The cIo( 'ging 

gelle fl-voltilioll", based oil pliql-c"s Ill 111ole( Illill 
gry1clics. is pl-l-doillinitilli\ ;I lot ;\ I[(- sector vMv] prisc ill 
Ow de\ vIoprd %xorld. 1,114. o I llc t it'll dial ill iscs is: What 
(all we do ill makt. Io 1,111111visill dr\vloping 
colintrics (If(-Ilv%%oppollunilics - hop-1111Ix ill file s;llll(. 
\xilv ;I,, div scvds (4cril Rv\olulioll ill Ow si\lirs 
alid svvcllliv%.' What ( all the (vinvis (14,to clislin. and 
Speed ilp dir flanslei of knodrd"'r., 

This brillgs fill. to Ow 16111(11and filial lopicof Inx talk. 

Strengthening National Research 
Systems 

All (phis assembled here are (onvinccd that stiong NARS 
are fit(- kv\ to long-wrin sticcess fill- national if Hcultmill 

Whal can \Nv tilt joillfl\ to, 
Arvilgilivil national rest-alch 

cilpacilivs \\'If;[( ale lilt- ( oillillill) issm.s., 
We all kii(j\\ that too1w Nut-4 vNshil, ;Ili\ rt-sratch sysivin 

Illiligs: 

I . a t olu 1-111 - it lem h dt-filled goal and stralt"P 

Illonc\ tilt- I Noon ces to addicss [hill goal; 

pvoplc (Ili, S( willific cilpm it\ 14) colidtict its 

progra;ll: 

.1. 111allagvIllent tilt- illstillitioll.11 capacity to olgallize 
tilt, s\ slo'lli, (o (14.\vlop ii ( olivit-11( plograin aloof to 

olilizi. ;Ix ailable Icsoill ces ill pulsitil ol'Illat 
goal. 

,\If liltir aft. important. They ill(- ill(criclated and ally ()if(
call constittliv it Net i0lis 

I if \%-(if king, to sit engilivii NAWS, Ohis is our inalidale) 

we 11im. filtilld dial. ill older to be productive, rest-al-ch 

s\sIvIIls I)(*(.(I adc(Illatt. cilpm it\ ill (If(- awas 

Policy. lescitich olganizalioll and Iescalch wallagvIlwill. 
A hI lucr* on vm If. 

Rogillding file pohr\ em hollificill, file stri-ligill of NAR'S 
is largl Iy illillrd b\ their uilpacil\ if) mobilize 
polilical Nuppof I and 11111dilig. This Iequires it COIllitilling 
dialoguc X\ith poll(icill (14-4isioll Illakci S. lived III be 
convinced Ilim ille baNu (11ii-ilt;llioll oltll(. Irst-arch
 
prograill is col Iccl, Illill the I Iloicv ol*pI iol itics is Iight
 
and diat thew is illillm t powillial.
 

Lookiii ill ill(- sit if( [tilt- and of lest-al-ch 
- find that adillsulicilis ;I..(. ov'-I lifill. 

ill 1111c%xilli ( 11,11POI11" polilical alld ccolloillit. 
cif ( I )evc-lopilicill, Ivqill ding Ilic Asiall 
It-scitich coulu if model alld Ow Latill Alliclicall model of, 
st-Iiii-aillolloillous ill"lifilics ;it(. (asvs ill point. 

F.quailx if, poitant if(- is tws iciiiiijig it) the si/.c ol' 
ii-scan If steins. Long-tvint viability is ;I key (viw( vii, 
pallictllarl\ Miell c\11.111al ltllldim is ilmolvvd. All loo 
ofwil \\I- "t-v mt-l-alubidolls phils I'll filallpower 

alld inflisn 111.1 \xhich I alillot beIll c 
111aililaillf-d ill Illv long Ilin [141111national 

I havvall (.;I(]\ ITlvI I I iolwd Olc I 
Iiiikagv inechanisin, it) viistitc that all cxivrnal sources of* 
kIlo\\ 11-dill. and ( ollabol'Ififill ale (aplovd. Sililikilly 
impoi [;lilt ;if-(- lilt- linkages \%ill: III(- let Imolop (ralisli-1. 
S\ swill alld IINvI s. 
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urnLing now tores rch lnaiilin.-tl, I \ 'l-dlidiatvmerely 

stress ih throiigh hl iter Inageme~cnt prc'dirtv'y'd 
Cniln o itlo oIIii'easCt the irodliity oflllV r'earclh 
ystml. Betllr planiting, pltrgraiillilg and e'\ilhluitioniS\stetlti. 

arc1 likely toii t'i+ and iohtlit\ ol'oirI(+l' rijit il 
researcr h pro,, ains. Similarly\',W\\t' il ~ c11ltilsf, 
effetcttivvtilets-i andHcost ,'liclicym'> utilizaItiontluough be'tter' 


antd ti anage iiviit m ls: r .ioi kry i't'(mi'' lil hUI ii 
finaiitl dandillhsic'ail le(s.5itil'c. 

\W.",illISNt.ha' )ill"
sl,+uctulrt'l
lprog latoon 


tlir issuts: restirclh policy, rcstdttJ1 trgal i/llioll 

a retearch iallagelllit. W know thi t hiv il'r 
imlr)tiint cowi':erils if)yol, tilt Ieaiders of lialiillill 

\'t hook fini'isvd, tici linit, Io cntiuing it." 

Cillaboah \%.ith - (il ii It i pilliirhiip biasis.lil yiou 

II lRI is your iii li l liOw hisciissiiil i yiir conctlns.
 

It is oily natural;, lwlthltihr to)w\ork
that wc'stand rvldil 

with IFARI and cnt'im.to'"pUlo it\whe~rt"lelsihhe.
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THE CGIAR AND THE NATIONAL, AGRICULTURAL
 
RESEARCH PROGRAMS:
 

A MATURING PARTNERSHIP
 

Richlard L. Sawyer 
Dirclor Uetne'rl,Ith'iotiloalao Ce'ntl((,'11),
Lima, Po.. 

Te (Cosuhlativi. (;rh,l) lilt I]m ul,tlcrnaliollal .\, i('.h 
Rsvi I h (:(;IAltR ;s li mldh ( in IIwicarly 1(1. s I ovt 

,,
ll)N\-,\tlt. Illobhhl ol'lg ifdumcillIlil it 

:., Nh . kic'l 
Ii'g, illw )(Iamd lR,wkc'lIIfh it 

1*1tt(,\ lAW -( :1.NI I .,oi IM i -- f, 
i,d (I"(-, l'ndaiom,n tt 

%%c'\it'xNNI-d l.,thb, thc'(hon,,,N.1d dc'\.hlopiljgI',,lt,'ii',, 
itsIvlpoal Ilh'f.,, Il,,. it \;a.lthl,,.h1thalhoI,, lt'+,l 


I,+,tlll ,cl
ll~Im. ita\ lt,4..u,,s,
hrhcltiull 
. 

I fil[)Iioqu,,i \m<ul iloi(I.Ic'ni'gti ,iakc'o,\'(-IIlli(1 \ .,s 

wnk ofl. f1,'nl,'r.. 

Eolution of the CG System 

A i,ti vN : dich,'v%.1lolohr',ht, { (IAl \Sf-I,,io' 


illh'rn1ml:llil
l (fil i-lsiol[Ii1lglh a mo)dilicrl agircil'i-'tl 

l"'\hxi"'I(lrl l ll-lln 1917 OWNse 
ifumldatiols cStab~lishid t\%.oli,'cvt'{'nhhe's: 

ill Nige'lia andtlct'( :1'Jt,'<Itelrla 
io,nl dhe,l i IIlli 
'l"olial Ilf IAXI' il(.,,hlldibi,l:othIm,l,rd (',1topical 
;i,i(IIIIII~. 'lilts,hv I+7 , II(-( ;IAR %v%\,lic'lit ;I 
I luihd+l,r r1'hc,1(ll ml'llalirolc'IN alh+d\rxiJ+c'(l 

P"-lol ' ' INI,,t,tahiNh(lfillIf": 1( 1 ) N' 6till 1n71;'Id
 
i, i,, II s,,vi 1(1-.'1'IicImvt,
l i ( ; A R .,\ ill nmnal m 
(CItol)'+. h lililli il 'I tloi, N{Nf..,'a tlt[li svlhr:,i-.\i 

Rl(,lR
INVI'). c",ablsh,'Ad illI nldij;IItj-%,%,.s ltfi,
 
'cnic'rit,hic ( rumcdl \,, ; ;\ .Ili ij71I.I( lllI\ ti(-(:( 

ldtliilal 'Cllit. 

+ 


lhrc-4-4 f\rtv adhhvd: [lit- I nhlcuriatliolnlil 
L,l+d ls,o I,on I)istawsrlo,,\ lf,[ ,, i..\1h (II.LR\I) 

ilic~ahs I(,\%littlh- 4,11t" 4t18;\l+{ill Kn~a. the lkihiijatiionl l,i\(t, k ( :(fill(-iltA'it'+f"th(oluL'ht lh, S\ sih'lll A 
liibiliol lomdill d b\ II Wit , id )A of( %,iach( ',1I 

+
s, I, 


di)li. tat thII in"no , ols',tiolnoh"4+l 


fi'.,11 hr""-\N1.111Is,"F"I.ih'~ \Vh"+ As,th(
lar,,", 


,c(,+o,,lil>,,'r f plt'viili: ,mid 111 N,\ ,,I
,\1o Il,, snIl' 

',
olllg+A ll ,dr[ii ,,, a h<'-1w, n,-., I\ ("llw'llsl. Itis, 

i I~i h"~~ I NIf ILo, lh'l [lt-, l\\4-1f ,I(1 I('li .,< If\ 4 4111111, 
bu 'i' l l (i+ h s I l i o~ slla h i 'i , + ,,ol I l . "'a , \ h l l la ,, bri+ 


is 1jthat k i bmjt'xI hat it imiks a,tIhd \m L'I .,f 
l lt l~llI 14'drd ", 

d < ill - i.I ,ls"'I I ( l.lc %., lolind,., ht' Nc .,Ishlil) 
.
o'h \\'ild M'i r;illhlih,,, I'M\) ,ll([ 'Ihr( Iciis1 

\%;Is,(lp,,' (Id lil,, .,-N',h b\, fill-(r'uuc li..h,.d 
Rmki-'ifian ". id F omidio(ns, 'sonir ,llhictHIll\ 
,N l,'l it-'. litmiis(f' o lf- 1.1 ionihdrThI +Ilhv ( :.Il I, I,' 

M il lic'impl-,+Mhai/ \. Iivf,( :I NIMl Y'I) L<,bt.4'kc io, 

I Ip,%% Ilh(- ch,-l mll lc,\Ic'xic;IIIhlci i lvill ldl itl il 

illpl ki I. ;,,d \\It lh li ln1t Ii/,c I,,dI( ti,,l l. 1a l+lll 

Rt IhInsliill lIoIIlllhc1111
Re"m,,ali (IR R I) %%.Is, ill 
I'llillin,i-N '1Ill-,w invil;,liollill I',lli-ils] 

cl'-.ol.111 , r1 I M. YTrlok ,. a Nhil.11iii 

IIIA:A) ill lif-JiL andlu11,1'It'
nliolll Bhad lilt
 
Plant(:rtlih' Rlm ll+ cs I I IN(;R Ic'adlliH hIcd ill
 
I'M\ )ill Rlic,. F I -Is\\tll Drt\rhlopilil
A\l it Rtifc 


AssoclJ~liml. (\\WARIDA )isa~:l a Icqti0,,Hl
 
•
inhilijio\'rl assmllto,+ ithI"
111wl lli lI \\ -, Ine lmh 'l( icco llilll 

))II, "im,,'.iI . ,,1t Iits. has.com e11t,,dlig ii thr,,gh Ill(
 
( ; l \A t.T h n h 'r d lP li(\ lR u' '
ina i o,ilF o o. ,t -i t ]h 

\\as-,]illtg rh, rl b(lhr
, l li(IIrl \' 
n(ollll lists'an lvllta(hli ill ;I(h\'hcv l(llI rd't( ]oIIpl'+
 

dillh'r1'm l1,1111 rr,1nlcls. 

Itrniti,,il ('.,.nt Ali(u Il'uhal 6clt,''aill DIr\
 

is \kr 1114 .. 'Irht, 
l 


A\lf-'il
( I( :AR])A)I,,th.hc ill 1171,\ilh 
h,'ady la,tr,,ill.S\Iii. il Iotlrcu d %\ilhis Ilii,,,im ., 
lail d iII ' [lv,Ic't hljl. "l'I si.l l{Ljoilll l h ll '+I rillrrl 


Ih'le il Illlri hmal ,%i\ic'c
\,'rm\\a-tis Ulil lot]Nailoal
 

,\g if~ , I~t," ill
ti l ] (I."N A\R ). I, .0dli,,hcd'l'Ih,-
Nvilwj i nds,ill i<i+o. 

(: ;
lh,.C M A. lt.\ ,+oIn ,,t,.i.l d, l cl( lil 
'
 li"-s st +IIIII ,II ii.l., .hding'ill i 111 1 l d '(h,\.- 

rI)IIItri',.Allodl hf-,LI 'll ,N%, hih it if l*011 
'+I+,IIIi dlicirp'1111, ald - .1,1'hclolvtil 
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collslillit-d al prest'.111 by pt-ople ill dit-vuloping collillries 
- au. included. All ohllf. Illiljok loot and filhrr crops 

collsideri'd as slaplv lOod's arv inclildt.d. FoIll. cvIlIt-Is 

%%i)tk fit pidw ( lops and :%%()Icnivis coii(hict rcsrarch till 
Iivvst!,( k. 'I'll(- holding ]tit thf-w (.1161-ts is plok idcd I)\ Illu 
Illolt. 111,11iIll n1vinhvi, of Ow IAR, It'lln-willillt, hollI 
devc] opcd itild III,%clolloa ((tillill il", 1 1614(1N;Ilioll, 
agcllcics alld va? iolls lloil- o vI 111114-Ill.il alld 
illit-l-Ilil(ional oll".,oli/alioll'. 

If\ 1,;71), %divil(If(-fil l i olopiclivilsi\c lciv%O'dw 
CGIAR %\,Is(olldilcwd, Ill, :(14-j 1.1wlllpw'll tvith is 
%%;I,i\ ilu k\a) 11)thM oI I ,Iotlpol crilo-1, Illat wilild hv 
114-f-dc(I lilt till- 1,111-w4 'Ild'. 111tow. And I)\ till- 6111'. if Ow 
w(olld (it Illv \,wIli ill P)NI, illv Ora 1.1 

I. II.td cloci _wd Iol I'l (11.11 \\"ill(] 

oll".1 lold.1,111, it it, hll I I)i( ill', I1.,val ( h. and 

flat kstq) t,,ij( tilimal ic c.o( If mid ii.ditim, Ili pio imil, 

I)Iill( ill.il If(lit-lit ia lics ;Ili-


pool (oillillic" lilt( Ow ("Ill"I 11.1,v okcd ill Illc
 
point Illm it ll,.k\ Iwl(III, 1, 1...... lilt- Ilolllil-IN ill
it, Itoo 

mi(.Il, v. 111111 Ili- 11i, A~ 11)1)li(
It d %% fill,. Ili lilt- Im.hli-III, 

0 ill(Ills(II'll Ili-[ .,I %(,If I oll soll. m, 

1114.1v
is lit, di.1111 di-loll :i,.;l hrI\\I.vII \%Ilm III- "llco 

willig-d Iod Ill d , .,111111ir'. XVII'll I, 

illy''I I.Ijil i, 111,I ill. I( IIIrI, Ili- I., ilw lit-rd, of 

Illc 11.16(t1i'd jm lt lalll, ''t Ili( 1111.1\(lilt. 
Inoq ".\vIt h"'dpi'dilrill'. If)-,,I d %\ hit If It,- ill Illv 
(lopi, , 11111 '. I 1w ( roi, 1, If, 11) hill, it( 11mid'111,114yi, 
pom (oHIIIIi( N11111,11-411 (.,11(11old1olllb''T.Ilki. lv 

doll"l, Ill. ill( 1C.1,illl-k Ii.oking I,, 
lll(*((,Illll, 14,1Ill, w ( 1111i,.111 q w , it\, illd v 111.11 
'll I. lic'-drd it, \ till dom.1 lill.1111 I'll w-111 I,cs ill Solk ill, 

dr%vlopilli,-l oIIII(I 

111,1,171), fiold, 't riord (o hc 1OF 
plir lit .111\.,If\ %, fill- (11cidcd lovillbill-li ('11. 
I'llis is IvIII.( wd ill III,- ( Icalioll 'll lw%\ Illv[,, olorlillw, 
it%(, .11 it tillir. I )III illf, tlli, 1;1\ 1.1 till,. 11111d iw, p .?i"d , .1 Ir%% 

vc1lillics hich. IIIIi( ip.1611, spol".1 s, li.ill Ird lo 

qaill m \\cIc d'.1 lilwd (o Ilw IAR. 

.. I Illis %\.f totillk .1 1".1 iod d (1\ IItIIIi( go m Ill. 

111,111 '41111 scali Iliw, to dclcl Illillc \%Ilat m Ii%ilit , 

diould hr I)\ lilt- \ 'I( Ill. %di'llsliould Ili. lilt-
,i/c ol .1 \\11.11 lit- lilt- fill" .I ill.. I loli(.11 

Coloillilit.l. I I A( : 1. c1c. 

Till loltoaIIIIII.11 illcil-.1ws In hllldilu no[ kvvpill%%(.I(. 
pilcv %%ilhillil'ilioll Ill pl-1111i(lim, r\islilll_ I uIlIvis (o 
Ill-mille 11111\opulaliollill ill Illf-il Illoil.( 14-41( apacily. 
Fultilt-1111OW, oIIIV Illinois hvg,111 :Iskilli" I sulicol 
dillicull (Illi-SliolIN, likv "WIwt Ilove Ilw (1-11(cls 
accolliplidlefl." "W hat has Ill-en llicil (ollillbillioll to 

agricillitil-al grim ill and developilivilt?", alld "Whilt 

he expl-t-wd ill ille fillill.c.", 

The Im pact and Priorities Stndy 

DIII ing Illv past 1111cl. .cals it Illajor illipacl Study lilt ill(
!i ;LAR SNsit-ill %%;Isroll(IIII-wd Ili. collsillialw, IIII(It-I (lit. 
Ilidalwv ol'the ( J ; IAR Sc( Icull ial. A illaJol. priorilics 

sill(k %%,Iscolldoclvd b\ FAC. \,ill: till- l1v1pol, 
ollsilluolls. 11)wv il dw S14,111 as 'Iddi cssing%% Ow Iighl 

plohIcIlls .111dallocaling IVY'llill's (olin lk alliong ille 
pohsiblv m Thl. illlpac( sIIld\ alld Ilic lylioritics 
ol(kl If,[%,- bcil hilishl-d I'ld sho(Ild Iwavailahle lilt. 

\6 11--m-Ar distilljolioll \(.I\ ooll. I , '1111lot do illslict. It) 
divill ill this po-scillmil-11. llom.\vi. ;I Iv\\ bliel, 
Ilifilligills ',i\ sovic filth, .1lioll lit lilt- Ilmill lindilIgN. Ill 

Ill\. opillioll, hat is ilo I lot I. t lit is I If it M 1.11 t I lew 

(k)(.111114-Ills Iml 1;1(.illipirNsioll [ill.\ collvt to (111, 
w allcl. 

Ihr ifilp'n I (till\ drAl IIIAllk \%itli lit I.alld Mwat, 
ollizoodilirs %%Ilich Il'ill alle.1d\ 1)( 1.11 'iddics'ed 14.1,[MI 

flo.1advs of Illow If\ [lit- 4('111ci . 'I first., it 'llould bv 
Ilowd, plodil, cd [Ill- It(-%\\illil-lics Illm Icd Ili Ow so
( allcd (;,, .if Ri.\o1iiii(m h-lor Ili(. ( :M AR \\as 
6.1111d'-d. Ric'.. apd, (1, 1 Icssi'l v\WIll. col 1), MIv 
O w ('111%1olooloditc, fill \\ Ili, It h \%idlill ille 
N\,14.111 11.1d"i'll"I'llrd (Ill. Lind Ill (Illall(illable 
illipm I fill \ irld ;old plodill I fill (haf ( olloillisis Its(- Io 
v\11.1pohil. IwIll-his (,I Ow k..c"aw 11.16onjI lc vl. 
Ifo\\vI.i, . olllillL oul s,11(1\ IIIrI( \k Is a dvaI 
ind i('itioll (11al ll;llio llal 41( clopllw lll \\its Ill 
r(Illal of I ilopol tml, r Illa.) Ilic (lit(.( I illilia( I on 

plodol lioll 111.1(h. h\ ;t llr\ ( lop %_: .1 I\ of a S( ivillific 

bit-okihiotili. 'Iliv hopm Istill[\ Aso Iolllld (Ilat ill(. 
sliaicijc, mili/rd ill %mikiiii,v.illi commirs 
had a suoii hillovii( I. (,if (Ill. kind of impit( I achivvcd. 
I'lliout"llool. (he Nlil(l\ g.l\c 1111-gvIlvi'll illipirssioll illat 
Illo l ( ('111cl s ill d ir \. Stvill \%I'll. I olld licting (Ill- resealch 

III-vdcd 11) illlplo v tioll. I lom-kci , plogless oil Ille 

ill lilllliooll 111,111 \\;Is If(,[ So dral. 

I Ill. illlpo t s111(1\ . ill Im. opillioll. illdical(-, dw Ilvcd lilt. 

omv ( hangv it, Ili(- 11;1k(.\ coniiihition 
4.111cls is ill Iliv aic.1 of plo.'I.1111 (Im clopillent am " 

illstilliti.111 hilildill." flailliIII4 ond ili'lililliollal strawgics 
sholdd bV Lj\C11 LIvalvf ollpolIMICT ill Illv \(.;Its allvad. 
The 1-cle\aIlt flurstioll is. -IIo%\ (;tit rclilt-Is mid lulCollal 
PIO111I*;IIlINinipjov their mjvkim io-kitiois.1-

NIIId\ 1-f-coillillendsoill\ it 1,(.\\shifis ill Ille 
presvill It sliggt-sts that work. oll 

(ollilliodilics hu [(.(Ill( cd solm-what and that 
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national progratis could take over sone ol the things 
centers have been doing tip to now.Ihalso suggests such 
things as adding vegtetalles to tilelist ofciniodities 
covered by the CG(IAR and incrt-easing work otnsweet 
potatoes. 

cotnclusiotnOne could draw till' that Iil one wallts to 
"rock thet.iait", no on(,wants to change tilt priorities of 

ti najor donotirs of'the i-'lI-estallslietd centters. Yet 
there is the ittiplica(iii iliat there ar* ;ctix'ititswhich
 
natiotal prograns cotld take over frm ti'ci't'rs. If* 

rtcittIllVoilaIiitiins filrchaige. cserc.xpteetiud tt) th-
priitis study, tli('\ wte notibly"absent inlthe final 
versiln 

WVhi1t is good attt thetse sldit's is thai iti\clealy 

il'
justify Iht.liet.ed ilt. sysleln, they indicatic that ito 
tnitjor stolgt'ry is netlhdit)in iakt itviable and ell't'tive, 
ind tiey point out ti lte d lilt,-'reat nationalpo.am 
imolvemnt in it-hat t/tter ate dtin,,."lhest' studies give 
tic'impression thll change. call le eXl)eCted illilc 
:; IAR sysltic illrdetrkeep Iaict. with lit-itl changing 

nceis l'naltinal prigrlails iid tlt clianginig priorilies ii 
woirld lu ditrtttuctit. They idicatcai leit'o t/e.jiti 
C(;. IRilrtt', pan Itl', buildinin /lititt,'. on t'ott' , 

ciomparn-'+atdkaoa',.'+ti bat t/iha national /riat Aid 
tlse studics plrtvidt, a \tr vualhlabl'bast liulfbilit' 
5siltn filitn which r rct\ic.\vs work illlhi c;ti lilt' ltutt. 

Involvement of National Programs in the 
CGIAR 

'Thrtohogi lii' C(;IAR thtr'c
t Ill. ftit' has htetn a weak, 
iallfliarttid ictllitlilliitll if)inivolvii g the hevv'lopiilg 

loltlrics Ihitt'ls i'vrs iittking ittiht' s\stt'ii
intli'cisittt 

To'h't(l. date..Iaticmll iprogralli inv'lvtelfllnhas hbrell 

fids to solve ,najor bod irohns. Few ii'us are 
working together illa way that optim izesreturns to 
inv'estments in research and it sit doing ensures support 
for the present Funding br tlit-CG IhAR system, not to
 
il thi rIattes of llicrlast that were colillont live to
en tioll 

len vecal's ago. Of'vell greater itmipotrtate is the Ited to 
turn thel tide for Funding rescarch it) ntionalt(tia 

budgets. 

There are those who lidc! Ill dhe( CGIAR systim gets too 
big a share iii ith total budget available 16r agricultural 
research and d(evliii)pniit. Howevtu', w,'eiust keep iii 
iind that what goes tt liltC(GIAR systetmt ttday is 
onlY Ma'1und 5.% i'lh total Ib;tug itiVestiud il 
agricultur;al reset.-lh illd'eveltping COltitties. 

\\,IV is it 1i1at .")%invested itn the CGIAR sysitll has 
niauI(hsuch ill o.',%inipaclt, while tIllc invested by 
Iational progratlis has received sit little attentiotn? Partl'r 
ilt'e a;l-\tr is that inttrntaiiotnal Cetnters have illlally 
cases rect'ivted he.credit lit- work (tti Iytatioial 
prograins. Illilict, Iutist itopacts ill farters' fields are the 

1 ttrtdll(
is of iblh intteriiitiollal and ntlitial
 
)rogra itIlls. awavs ssays tilte ri% attd
' t. Iitt iti 

tiii- o)i% couldtgt tog.ttii'rIrit' partterslip Ir thlill 


iutitte. atid illurase hiecost ill.'ctiu'uless ol'thover'trall 
itvestmnti iti ist.' I hink thor ar'. (an we not 
togelier lItuolslstrlt the \alie ol'agiictullrtal research 
andultir'i thertihlefil( liug n;tional restrlchfi 
programs? I think we cain. It orht-r to turn tiletitle and 
itirtease ftillitng ir ;aglicultural restal'ch, both ilithe 
national aid ititiml'tiiotil spiheres, we itutist establish 
iwtter artillship irriaigtcttt'ts. 

I Ill\y illol, tw,) flc.t<.shilve'beetncruc'ialtoiet
 
ile)[(,' illdwe urti t'jtutiittittio lldill in sliting itiortitii.s. siucciss t'1iC (,(;At ci''CrIIIs: )it'iri'ttation itnd 
This systiln wrtks fs r \-oil, but yoti iisl\vttnt ;ithillc 
systttu lve.l has Ititia iurtc tlkiuito dai< 
R'tImt'stiitlitxi's t fti' ct'vx.eIliuig irgiois i;it.\'tit 

Slll ue-isi 
WVci.ri i tlid-sirt- ( I.\ I..\ li-w tf' 

lutei getiv cifit, ri Ih's toI)lay atCtilcls 
sc'ssionts ifit' 

yorc otintrics t;\u' tuttle lilt' lituiltial ttiii ibiulitti i, 
lilt' ssi'll Ihila is It'tquittditillf r ttitttll'tship. BIhii I i 

agaili, itii jr itlhltill is that pIayittlluis atc rt'(l'iutlly 
illarrtirs ;i.ili e r'lrt'sicllati\'ts dlarc tfttiin ll 
debfiulsive illth'ilparticipatii. 

At Il ictdividual ccutt.l'v'el, li,.altv direthrs ha. a hlai 
list ti'ltidvitits sltwilg hofw tlational ilogralis itt' 
getiiliteiv involved ilt iot.sptcific ctitter (h'cisittt-tiaking 

protess. I ow.\vr, I h'iiiext ol'isiiitt frkly thti-i 
hav. It t.o ttn I ichctlitip oftilt' ic'h'rg ill 
involvintg dexelotping e'tutluri's illcetit'r actixities ini 
aiwa'ithat wtuld iakt' itS till'*puluis illtsing dloor 

continuity. lItl oflirts. art. fi't(lUlitlymissing in 
ni.tiatitl irogrins.Sinte theI.-lRCi hal't this cotiinutity 
ilrttaity sritegic cotinunulitiies, theittouldserreas 

contentration) .trcttlalutrat'prograis. You vuiul lieat 

assured t'a ttnstatt ltiw o'gttetict mateirial, 
iilitllaition anid progt.ult Sulpp(ortfiolli tit'lletlers, 
v'garudh'ss ol'ihi' tiaitinal Ibidget sitlatill'r 
griIultt.. 

AR systetm tYour (C Ih Ilay is a vital, trttductis'e group of' 
ciltters tiiat tttlletlitiates ott solviig priirity protlems of 
agricultural devc'omeltttnt and has linding From a wide 
grollp ofd'hlorsissured firthe breset'ahle fiture. 
Change is eXptx(l. i tiiihree Crwuts: ( t ) the aet'enterswork 

icith
national piograott, (2) the div'.in q'laboramoing (enters
aind and (:j) the,nationalprt.tgrait, telatie itpuorant-e of 
d(/frrentrotontitiie.andproans.Givetn Iit'se Cicts, we 
lited to isk "Ito' ins best takec ii natioitnal pl'OLgr 
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advantage of this system?", "How can you collectively 
become a constructively critical and productive part of 
the system?", "How call true partnership relationships 
be established, ensuring your decisive p)articipation in 
this system whlih was created to work ol yor 

prolblems?" 

The Future 

Having reviewed tie origins, goals antd peroritaiice of 
tie CGIAR systen to dale, I would now like to look into 
the future ald examine some alternatives for better 
involving national prgims in the work and decision 
making oftlhe system. 

Various assumptions most be made wllten looking ito 
tie fitre. Let lilt list sometiat I feel are most 
important: 

i'le irst assumiption is that while real growth liay not 
ie essential to the well-being ofnlost centers in ile 

(:G ssltetll tolay, it is esseitial to tile well-being of 
iost Oflyour ntional research programs. 

'Tliesecond assihption is that te vitllily of the 

cetlltr 55s\'Slm (epulstldon a constantly ch;intging role 
f(r (eliers, its strong idonal prograitis elltlge, 

Third, negative growth uay lie valuale iperiiidically, 
both6for tille etlters atnl 6r developing-co(ntiir 

prougramis. It helps theiui(oss of'ilchiige iy (li-uimg 
leaders to r(evillilii their io)rities, fiucus Oii key 

areas, and li(llidLe )'OgriunUs which are no loiIger 
relevanit to the dhangilig illu.s. It lso stihuilaltes tIe 

p irogrs i0 delimoV their areas oh'eiiimiaraiiv 

dvilatimage a iii collhoralt wilt others. 


Finall, we Iiist asstum (li ili her ire iillcthrd ions 

in thei)reset systen tllI il thI( ih'i-ationis aitllo g 

ctiters ;anid ntioial pogalnlus%which nIed to lie 

ctorrte( helir, looiking veir lit- into Il(-futre. 

Looking to the fuliire, I belie'e hlt clnters andJ 
iitional p iogr's should work towards several tlpcs 

olcollaboramiv'V associatiolls over Ihc liux live to ten 
years -- il. illnuediati, to nlid-teiltl illutre plannuing 
horizotn limr thu( developiment ofh ong-teril hartilirshihi 

relatims. 'rhtise cian Ii. simntarizi under livi' 
headhilgs: linkage and it iIm reseac'i'h, nt'tworking, 
exchlanige ol's(citists, ((I;AR ihecisiui-miking, and 
thi('especiilly tiiily amit of iottechnihugy. 

Contract Research - Linkage Funds 

A number or national prograins in dc-veloping cotniies 
would be cal)able id addressiiig some of'ilte research 
topics now being addressedi by internali nal centers, if' 

finding were available. Many doiiors arl providinig 
funds to link cells oftxpertisr i (levc1 1 countries to('le 
the international centers and developing countries. We 
ought to be searching 16r hinds which would (o the sillie 
for the cells of'expertise in. developing couintrics. 

[rtn its inception tile liiter'nati)onal Potato Center is 
used core fhnds to contract risearch ill both developetd 
and developing countries. This is hoth good flr national 

programns hd cost-el'lective 1r (,1 P. A research contract 
oii 	 linkage fndis ca;fit greatly improve the local image of' 
t coltitlry prograii. For example, rct'',1ny it coiottry 

program urged ulsto finld a small contract becallse the 
institutioii i-I't it would boost its image and the ilorale of 
its scientists. '[his was tre important to them than the 
itoney involved. 

Networking 

There is inuth activity at tihe iresent tile oil the general 

concepts o'fnet\,orking, but there is little knowledge of 
the various types ofnetwvorks iossile. Network g}als 
vary cotnsiderably, from tit (listrilbutio!t ind testing of 
geurnmllasn to a puoling ofrescarch resources aitong 
nearby ciuiiltries with simtilar purolblemts. For Sof)e 

Itetworks, ilost ohe FuindIs ini ile teiision inkig 
renain in the coordinatiir's oflice. Somie of the networks, 

like PRI'Gh()I)EPA (Progranita Regiomal C(op('rativo de 
Papa) iln Cellal Almeri'a attd SAPIPRAI) (Southeast 

Asiatll Prograti lilt- Polato Research atild )ev'elopmne t) 
are trioe part nership relations \wih the cenhie' involved 

being but one inm' er ofthe teall. 'lhe countrii's 
tieiselves nalilag' tili' program, derillille priorities 

and distrilte rt'sponsibilitics. Ill the ease of 

PRI'C()I)EPA, ti(' posihion iuh')oorliiatmim is rotated 
amolig Ihe pJarticipaing cotnltries. CI1P backstops Ihe 
network and (listribues Fudinug frot ai external (litll(or. 

Some ofthc aidvaitagi's ofthis uy'pc ofnetwork are: 

I. 	 II avoids unnecessary (uplication ofinvesllicnls adi(l 
i.l]<nrts ill resuanhi ofcoi)lollniilrest to tlie ('(ttltties 

o'a regioin. 

2. 	 hi proviulhs inlm'rnltional ru'cogmitioii to nationial 
s(.i(mtists, which may help assure contiuit Ilinding 
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firom the nationai budgets as policy nmakers become 
awarc of ite value ofilteir scientists. 

:j. 	 It provides a collectiv ctaIslistIlnt ofpriorities For 


Ot region, which may influence donjors, and eveti 


CiteIrs, to keep liiir intertls and com nodi es ill 
balance with national priorities. 

Networks pro'ide deit'vhlping-country programs with 
a vchi Ic ibr collectiv'ly ineracting with ctilters in 

a constrictively critical way. Such kinds olfinteractiols 

need to le !6stered and iiii ltiplid. 

As ntworks lect(lt' Si rligllviictd, tilt' call a Iso asstluIe 
resplosibility for soime ol the activities ofregiiinal 
pruograms tiirristly lt endidor mianagetd directly by 

iiritatisioatl celltsrs. 


Exchange of Scientists 

CeIters and national programs iiecd ts develop plans 
aid liidil to liliit mii desel'"tling-collilltry 

seie'fists t) wrork It a centerIil lisecific periols oin 

proglls il iial inlcrest. (Cmvei'sely,et'ter 
se titsits riight cosider leaviiig tli Salltuary' otliheii 

oftilsmuquilt ciiiihsi tallh, hiadul art'rs firilitiis ald work 
with naional log~tratrm, [Ir it Similar pvriodl fd'ti., 

Slich aiii i",ciliaigc isrgraill wilid hlp build hsiig-tetit'h 

coillar,iavic linkag's and iwit'h'slnh'sicy allng 

sliltsis ait l 'xchsngigretlimllrist, lmi' it' 
in a itialld r.se'arch resuilis. Fsor ililh,,li. sivviral 

(I l~Pi'l' iali s-hass'd sci'itisis his's taketn 

salbbaticals withiti di'vchliriig-citimtry trograms. Ind 
CIlis lit the/srs, 1s/otlsatin! w etatithealqualrte s cientists 1to 

Ih." iinswhere a /so/leissma Dd'slstsel in aiiilsioin 

with national ssientist. I)spite thr \sicli' dills'i' iiie hetsetvil 

tl salary siili re sslIllosi natiinal trogiamiss and the 

in1'tiisiial soi'iirs. wosrkable iritiingeiints can ,( 

d'elopid whietlci tici slgissd will ar. iil\olse'd. 

CGIA R Decision-Making 

Nilalleilecs islist sirlih liiiilliics'llici, ways to 
itile-raicl sii i'lil s i iddliiois sos thiy saill ihitit'm Ihws 

iiijoir decisiliis ill tl( Sst'iiT. Th c'itil'rdirectors grioilp 

aiiid Ih. lrll il is isici't' h haii ai la ililig c'hahmiiiil 

iwhortelssris i acliviiuis' oid isshs. lhi-iiiig ilii syslt'iii 
il st'iili-aiiuis il litlhoiigs. (lld iit I I"ARI) so ostgalii. 

ha'v ais'll, ito ii ' ilgilt. ish I ( IA R iiii'ul'iigs, and 

re(piesi a similar ivps' oilly ssav' \isiiiI\pvofiripiiig liT 
viit sanil lie hl.viid vlhlhtively is I ulrsii<i isllti'Ciive 
reptremsi'iiniiii. Itiit thriusigh I IA RI) wil otheur 

,srgiliaiiililiiould ita\ . ibiis vital isl? 'li presint 

system, whlercby FAO regional delegates are named, has 
lotbten ellclive up until now, ilthough I understand 

some progress is being maitde. it tlit view, strenglhening 
you participation il the alla s olithe CGIAR is essential 

to maintaining it vitality ofall oursorganizations. 

Biotechnology 

I get mixed signals as to how h lilt CGIAR should go ill 
this direction. \itlhI all tle I.ilhrtCliceriiig 

biotechnlhgy, there ii.greatpressurefit,enlerprogramsto 

taue/iirther"ptsteam " into basic re.searrh. Some \e'ry 
infiluntial tors have earmarked iitids Fr work ill this 
alla. 

Bu it a rect ileinig iircsciarcli h leadets ill Latiii 
America atnd the ( :ariblian, counmitry after conllitry 

iri'sed :he needt/ssr elters to nove doirnsseas to assist in ihe 

criitaI ticala onidet.v areas qfon/'-/in prlhlm identificationant1 
trarn er J'techolog. I I lcre is strong li'cling oni your part 

that this is also a responisibility liir the systt.ln, \'uil had 
itter get yiour iless;ige toidolnors and th Ol'chnilial 

Advisory (Coliti'. 

As lr biiutctlmnlslgy, I ciii'iiiily h1lw w5'are ot being 

led astray s'ilh lals' hopes by this lienw status symbol, 
which iltclodtes work nmany of'us have bee~tn conduiting 

lisr ytars. Ilhle less, iip)roache s art. yielding Solilt. 

ailnii ing rmstiils ill a f'ws liis. But ll thie fieilg that 
ciitveili'imal ap;pji'achts to lsr.irdiig es', varilits and 

cisi'risliig dise~ases and pests can b' lIirgottet, I say be 
carclid. I riniibeir back toItie tarly Igrisss whli 

irradiatioin \sas .xpiclictd to play a kt.y rol. ill ti 
developliilet ofltls varictiv's as wcll as in fitud 

prservation. As a plrsi tal a niidi si', I5 years ago ill' 

ianit, Was ill olIills' alrliest palpel'rs pulblislid on 
irradiation fri ll tstr\valiosi, co-autholrd ssili )r.ihsd 

Arnold Slarrow oh'lrtookhasctt National Ialiboratories. 
\Vhat took pliw. inl North Ainmrica iii time- .)os s'as 

Ibllowed ill Europe in the. 11itos and inisome developilig 
colntries I still set. reaclirs Iteilig costsrttcted alld the 
salle optimistic hmeadliies inthe local press. 

Ihilitimmisa'tly, dlslit. ihe( jiullicity, high holites, and 

iiillions ofd lars split, iss' ofllllii('iegy las 
]liioditiisd ixtirimmly II'% Igricimlturepsractical results in 

aid hisid liirst'r'aitiu. Rt'SiIls with hilislloiigy tsiuld 

Iiri lit Siiilarly 

li 1ily\ iiiion, liii. ililt'iiitiilil itil s itnd developing

cllilry pr siliiS shuild let Ol' tosls lrbioti'linsolog, bI, 
prodliicitd in the &lvelsipltdworld. \Ve shoild keep 
abreast anud esxillire thit ist. thlese tiils tilt ailis 

priorily piroblhiis, titiil tIme vatle ol'te approaihie's is 
well dtsuiieluiid. Iti t he.e ntileIeitig, let its nut divert 
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scarce funds from conventional approaches to breeding, 
agronomy, pest and disease control, and postharvest 
technology until the honeymoon phase ofh;,technulogy 
is tver. 

Conclusion 

In conclusioni, I would like to cnphasizr thatt the CG IAR 
was developed to respond to your needs .\ayhe we have 
not had lie right communications up until now. But 

please be assured that I and mv colleague fi-oin the other 
centers at, open to constructive iCriticis ii and a di ahogtte 
to improve programs, centi hing-terin peer relations, 
and develop ir awareness oflte vihlue ol'ilnvestneillts in 

research is we move into ithe filtur. \e want to Is( well 
the 5% of die agricultural research funds %t"Iave to 
backstop what your o7)qY% is doitg. Otly as long as your 
progratis art. solving problems, lielping to iicrease 
productioln and bringinlg down hst prices, can \eI.justi 
our existence as tldividual crends atrd t sy\srlni.as 
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Introduction e/kI:ln "rarw.,l~ok
,al' sixb Iinlihead ofIi\'hslt 

Itlnhy ill tilt - vrwor'ld ,about two aniumals fibr 
Trenivltttoils reseit,llh; lhit'viilnii ltls havte ]etl nlmadtill iuman (,\It'i'ili j68). i tlisti tission oftil role of 
tihe,tridlr~c'of)set'lor',I'et'M ilnl )l,\t,(l -clth anlimalliling ill 1il1. re l'tN ill Ibodl p~rtotuctliol, olilt.Imust of'
 

podlctiona ofctc"-ail, "'rains. cro)s e.g., mJlttilelg.antd l'M.t ltltssity ltuts allcitlioll ald Itediulit
ill rpJrd ligh-. \ lrritlics 't'rit-, ttit'i. sorgltittt, sitc livtesttck s.-t'rirs,J)Mttittlilrly (iltth , steI t, go:lSt litl 
tulbvi.rs ill this Ipl't'-.t-llillioll J,, and swiltt', e ofl't l;1rg(.v't. It is hi\iltl(cillill) betilt cir. nillulbt-l-s ill mlost 

(olcI, til 1t ' -r h. ,hi ,temit vtl'i'llhlllti I ittpiti iist t hil. tt illr ,tl ,ral.( fpto t'al l ( a d l This istill. illcit.,tsingR hu1miam food proIdtlitill ill A'll This shotwn; ill Tablh' I.ica. t'h',rly 
a;Irrtflgirnillillvtillip 1ll,' libl vam'', -As (&)1979jT,Vslillilktrd 1 17. 7 M illiois ~ c%'viar m(qs: ,;111 l t'llV(,Ioff.(; 

million t sht'.'I, nd 'millit goits wt itet ri knownit 
I.We illr.,11N[\V;l thatO lii tl dw rrsl ,: illc Thir00 P SO iSnl ill rumillESlseR tropial Afiica. Tiltst 


VI Illhiml~l .li gli ptllatitl ut i tek lt137Pililtrs littallock
. K i t ts lLiv't U its, of 
rtolr'ilrtv Iv'I llonc-:hild of'hi / llo 4%)t' ic('otnltwhi.'h k
,3nlc )9llU ill i)r13 ,llill(75. % )(Kah),0
filods of'im~ill,,l l ]rgill. l llh'"t~'ilclo's I(oR*). Nigerniai has all cStimllte'd of,A oll ilt"c I I m illion l,,-;d 

respng sile. rllcmt illin1ll hc( - million s(.c ,211.5( n. r.i 7a.t2 i.r, ) . million goats ,ad with 
cultral olloilli( low grilf-li.' ( (il3 i 7t oftl totalso[3io 7an.diil'lors, 5it.0 other rli.inllis Npeci's ll) . 
Wtlo litstock ( its r7N0.oinadequalc ittpicl AfIrica.:125l.y . Tropiic7l Livestock tUnit 
att tli . gIro'ti illr m-cllt rtinll.) and lack 

l'gterl i tlr ell slim t.[tl I)i'blo, ( pp t, ill 1'\;'t-r ()l .an toll, hv l,,hhtugh Nigeria ha1sC'OM ILLHrson withlrr, )hllSlk.llndlWS'Ialr,and ina thian
'h r m l tlillS Flthitl)iil (2.,r).!)Ilillioll cMttl(, 

hv gl1lllult. tM'td
i2.2 (:illionl "ildilli 1.7 gokts) Mu".Ski(iIi
 

Traleh i. NUMBI.R W)I.IVE.ST()(WK UNITS ITE 1,000 IPEIRS()N.S BY SEI.'C:TI'DI)(:()WNTI E.S 

iirg Li vestok Mekdifu tivtestocttk Ioultry t t ot() 

Afric, -I n.1 ) 72.9 1.4%) 12.6 (2.5%. 505.0 (100%) 

Egyp1)t 1,1l.m !(.l% 7.2 (.6%d 7.5 (tI )156i.5 (100M,)) 
Kt'iiy-i 706i.3 (9 1.6i%) 55.) ( 7.1Y,) m0.1I( I .:1, 771.4t 100% ) 
Ngr~ria I160.0 (72.00, .19.3 (2.?1.0%,) I16.1(7.0%,) 2-..6 (10)0%) 

Wo;rild 325..1 (791.3%/,, 70.01 ( 17. I% ,) I15'.0 (3.(6%/,) .1.1 (100% ) 

iofl.I,iLve'stoc;k 


Horse, Mule', Ass, Catleh, Bufnllo.(Cllid'=Imt 
Pig o.'., Sheep and G;oal o . , C'hitckeni, = (i.on 

Sourrce: T.B. ()gun',. [Unil (1,.LJ.): 

I Duck, "rurkicy 
Figurers il Ibrackets are"('Oralpntci ratio)trlive~sttock fo~r tillsctetd(coonltrics Ibst-d oilLivesto~ck Unit (%). 
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0 o million' cattle,'-21) illionl sheP aiid 13 nliilioji 
goats), site has the highe-st numbner ol'goats and is 
second to the Sahel coun Irues tonly inl shieep anti catie 
populatiton within till-West Airicati rt-gion. Thuis, tihe 
problem itriotid animal siupply is inot a shortage of' 
animal nuimnbers hut ciftii'.'ve nuuoiitio,; and 

iiiijtii through research flor their timvefoptliei. 

3. Animal agriciifurc tittiriuitis to tilt 11101cr use oft 
landi rt-sttrtts anidt lurnislits sviabftflitif for plroper 
hiumian iiulrjitiiil is %%(Ill h'liiiias useiul byv-pioductis. 

cottnrihuiioiitn iitnotf nl itec ifijiugh ifit( of'iivi 

Iicle, Ililk, and egg~s tll- humainit nteds. bmjalso 

tna ct fv. t.hiroch 	 ifi riiitiii oi i ifc i'r i 'ifioi1 

fprodtliii, espueiall iii Owit~loplijing '.soiht. 

Exsaitples of liuist- art ainiimal l'trctin ii's ani 


aina ii t tlialabu; or iijir iuttisj'.t 

tiiiijuil, inuinire to prtov.ide dieaj oigluic 


tiinspiortation~ offitittti' antI iiriiiiltiral pitiuito ~ 
nulirkis, cu . 

1. It isoiftit1 hIt shol litgi of pltin ratuhutr thinl ~I' 
iarbothydtiniu 	 fissis thm toratts .ini imiptthiniuutii to 


ill ninuit l(
buihlaitiuit nIlltritil 'fi-icaltui i ittjs. 


\\o(\ttih .jtf alinillu knui ttiiihti
it-lttf ootta 
til )( imilihfon lolls InfifihIc plol 111iu1itif\ 

(W\jlvi ttm Tis 1iigfi-valifii is cthuiilthttlf ploitiin 
itt ninrr ithant u t f he piiolin pii stit for lioiiitit 

.\iujiuuu Isit i 11 b\Its. 111,11111Ct)i, ti;'i id-i Itniusivu 

iand slitw' lip yiufti tividchiis. %ci liii tntl itilivaljioits 


foodl iskti ill 

lFor tluse ant luii.tilsoal, dw tlth 41ifn'eiitiu ill 
fivu-sittik fill- inimitlsiig fod ptitilouiiin tiruuudy andt 

ndurk r lis oi~paunuuituoti iitifutiliu andt ittl-s 
speitall atllion b All iguic uftuuituf.\tiruil sciitists. 
\g itiluitiriul nIst-are1fil ii Ittosif htl put liol 

giiuralfv lot usis iitiliilu oll fit hidfooiiig: 

if illiim-cittiii 1f1iiw gilitit polviiilu of i ops al" 

Ii\ ist ok; 
ii) devi-loptut-11 itfuijiti 1 ai titi ;1(.( pbi.1llo tiit 


;IgIlo unitu lii .1"bn
1 Ni p.igrs tifiinf ovct dw 
F1,14.1 s traiional 1;;1i lit 1: 

iii) 	(lu'.eltimiu fufnn -sauvilg ifisit cs to Irtluurdroiiuif.i 

antI utiliim.hiuiluiu liii;l itlit, r.ug. 

inthiai.aliotianutlist- ti Iaimalu tritidon; 

iv) 	 control til lisease agult (hiringr ig idstae 
phases or devwise pirophiylactic aitll cua ielitisurcs 
inl tile case ni anjijial discasis: 
imuprove tilizatiioi iiiagru.-by-jrodtuits to miitio;e 

return ill termis of tasl ol.recclinug iii ivgaot c 
miatter; 

vi) storalgv ;liil plot tssiiig to liuiioi. %.,istagot; 

vli) socioti loiiiis of fplotucit olt, ill cliioili to Iiiiisfitr 

ofiiitovaiiiois; 

viii) impro-tved l iiiluuiiiiiittiquipis toi miaximiize 

produiitivitv ofimpiiiujitd gciuoiyvs if crttjs aind~ 

livestock. 

N ational Livestock Research Organization 

I ldift I io boousi t gico ilial liiiiuliiou iii Nigeria, fbothi 
dic fil antd slcigos'rii ot111cit 1 r ti rImucht 

inivolvedt ill Irsietih andl ctxlsiol siuviti,. Ii fItct 
aiutuiral uist-ichii is thu ohmcs tit li pribahk li-u 

( ;;sirttcrit of N ivia. It i.'I, t rrnon
 
iaiiidii 1i1iiiu~f;.,~ifoiciiriid ill
is oiifv 

1 jj; tovilijs intl tifgsof't1,htiilogy art
 
alhso jivolved iiille siiitnd ifiphicd iguititfitiuifl tst-ailt.
 
lowuitiititttt nlgtniiiziiittns sliihits (lli 1-11lioa
 

lInstitill. f6-orliiji .\gniinihuirt (I1EVA indl idw
 

liitaujtitnaf Ivi'sock (ntitn fori.%Vritc (I L(:.\ ait. 
vcun'Itiiuti instsill Icsian 1t i aguiciitiittiai titthfeitis 
ill Afhia andi ohi olt njftiic lsltsnitjhfv ionts upjtfitt 

ill,%%hiih all. ;iitnultitl-u onituiti. is'hill lfit tesutrli
 
inslilitioNi ii ma nh tndittiilihv iplfitti
intit to timt1\ til 

\tiniitVfii; Ruieh t iiistii N\RI )is 16.iillk 

lhtttlution lRtsci t n tijtuitc NAPR\llI f is lilt fivistock 
ptnnhoclioiti 'Ift iii an iiiuuiestinlilso (111thitioa 
illstilics illMi> v a 01,11 (hitI\i' llit ollpt-I5( ituiuulh 
il ii siouk its seltuhis ;ttlik itits toii pincpa 

irsciiih iol. i'I - ilr inlttiaiti livitsiotk iseinch 
\%itli 1fuiiil1ustu.im It pitlmIts g.ltili/,lioii ofeussuvil 
andi b\ssaf lot fiiuhiiig) if s-hiromfum; fumolfm mutiheir 

pliia [ill to siiutf istm if mffilcsikuItnisuti4tN op 

pruiiulionii (r g. n.)ili/iitg('ltut- m,41 p.111tii~tfns oii lisc 

liluil ii stcsls it, fvIl s%\imo. 

At lilt- suic fusi(ll uiillg IvtmuI s iii rslabfuisfiiiI midI 

Iiulau~gtt liv rtilt sutll gttvilrntuuuiu to suujipl\ iloi 41\vt 
sitm k Ili thIel moii li\vsutjtk Liiuitus lilt \'.Litni iii staii 
gtivrumunueIIu iuuv tile Irsliiiilliilit\ ttfjtptvihiutg 
iXtiul1siin vit It is iitvs. thaisiisimilar 
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arrangeenutits prcVitl in other African rounilrics. 

We will now consider sotle'r's'alich achievemttents ill 
specific areas that have' ;itittipact iot Imnoting livestock 
prodocti, ity. 


Genetic Improvement and Reproductive

Efficiency 


ProbIleis related ito tht ehllt tiliztitin and6%c 
collsetrv\tliin ol'aiilla lti retsources have reei\ed 

worl%%idt' stitillil ialteitliin o.I ti' ilast Iwo i ades. 
Mo~st ,.fiianfoo)danini l~s.eslpecially Calllc, an-. knm .'1l1 

to ihegeIt itI \ll(liset's', rsistIit Iht sp icificdisvikss. 
T'Iny AIst*, have to %potetial lirrionitic Irtits ofutilk 
or mat,1prodlit'ti n, howcvsir, alihtilgh it is rtcogtiztl 

that Ii tductilt ill1 tsi tt ltto iH it 11111in'ht giltlti" 
t'xprssion il(' ifi'ii liking. Istitt iihi tii't ts il 
animal breedinig Ior r ttUir i iti\iy ti art.c lhter 
halycr-.d by tolht.r. I'mllillent allimig tht'-st111clur:. ill 


Imatny comti s illt' thel lack tia ci insi, go\irtiitt 

polic, ftl aitinil tiustry, 1.rtl aiidtal sttitttthti 

t;tci(ttlt tit"c littos alltintg th major iviesi k 


5
ot%%.1jlrS,r Ihl il- s i inal ist . lIai its 

Ib't'ed++/su'aillsol'ani li lti, 

li(rji I rlalioI 

fin "'<loick iianimal 

l)T ok-'lialel I rsII t. lI" i t i v +1ntl\Inh [WII'i'tl'",
< l'h,,':t Ill.ceds, InalN, dek\eloping ('4,111tr1 ws Ila\ v 

a .I\N I l Simp ltd \tlic liyr ,(t s ,, ha dwlh ctsiall/ 
andl l)air\ 

Ws"t Alit c , A\ rshitl" 1\1ii'. 1: 

]ho 'in Shmrthrn lIMmilk piodutis i 
ill'ast m i (pl'ogrl2 

Ahvlridvf. Alils.and in .It'alllh2 t2r htel l'4. i.11 
ill t I lics. I'el i 

llatk-ite Itsiir i l t rtnherd,Pr Mt j,and nshydah.slhep
hlav',similar I\bri-'u ill .Id 11 im w%%ith .1\'ic'w tr, 

mltlilt pi-oductioi and tip-grading thtlocal breeds. 

These indiscriminate importa .iris have of'ten ended iin 

dis:ut-r, %;Hii :cnosal iaiie o risomtces in lllntl 
cOtintries, because the imported breeds and their crosses 
were unable to withstand he harsh climatic and 

A resiiunt inve'Iitry il'th' availalble getr plasti t 
pt'rilit til' potential till" colminlic iraits to lit' ncognistd 
and incorporated into tatiotal hn'eding ptogas li 
increa.e ili productivily has int btein adequatily 
documetnlted ill it ist .\fiiiai livistittk sp-clis. Atuing 
titeonoiic tra\itsihalawtol'impi lance It)animal 

p ittlvin supply are heat itlvirai'.,lickitd str'ss
 
I lidh' lr t.lity riiighages.
osistatnct, and ability t hi) 


Althiiiitghpossession if'tlhnst trails d es hot settl to
 

'otilci an advaittagte b ilb tri asitg-tI t- milk or nic t 
yieds olfitldigetiots speclies, ihe'ir iot'orporatiot into 

ti lItl.rait.sptties has iitreasil both milk aid 
Int'lt \ Mvds. For v'vimlpt., by c'rossing Ilriv'siall wilhiIht( 

indigenot s lIIii.Iii tots tht li, gint alil shimss a (;o'Y 

itcliase ill miilk +'.vMd tei- ti' inliginois darn and t-t 
Iretaiils a Iigl.r degrei'" oftesista ct'to Iw hi sIt 

cmitttgictirit. 

F lri" sK i tI s h d hlessi 

i ln t and il<vailing disr.fts ihc 


l is%.l 
N tSgi ict ified inletri 

in I ti loisd d 
i (rod ia,,atid' ally fist s

animal hi'althaHid nlroitli ll r'1f i<'t'nti'input c'{is.
 

i v(;EalN'i lliriSts ill osslwS )dds have been achir\: 
by aind lhllrttiti.h hlto,hitrd h'icllhtand Cilsitigl 

ll (till\ . 

1l 

Atrlificialinsemination has bee'n S slIlly ifilr24ductd
 

inii ( i c likeKen'y11a, i7.2s but is still in9l.y in 

Nigeria,Ghana, and Weanst A'iritii cmiitis.
 
I 'rici prod~lilol has m to I't'raill e.,
.am.d etl~l, hl<w)vtr 

Table 2_. PEU'( "IItMMANC:I O'F CII AA:TEI+:'tTI(:S )F INIGE+N( I NDNI(:I)SS"-IBRI+I):I\D .COWSF( 
I)AI RY IP.( )I>U(TI )N IN.SIII1K,, (NAIPRI) 

Age. iltIst Milk \Mivd/ I~i'actioil, Yidd/ C]alving (:al\'ing 
Illv'r' ( '.aI\'illg lactillilu I.x'ugth day ly internal 

{Ilmlills) ((litd ys) (lkg) (days) 

1111fla i (\\,/I:) 5(j.9 II1 (OUI 1 25)1(211) .t.0 83.3 -11.t]l(3,67) 
• k%l o Gt(ud li .111.1 11I1:; 266 11.'3 111+2 +16l 
\W Im lro-t .50(.2 I121]7 2.51+) .t.7 88~.11 -11H 
Ihimji N .'3.2 168 1 ~ 2 -' 383:' 
F'riesian(1) (5019) (16912) (271) 1i.9 .95.61 (3581) 

311I~ri).,i~<-)%) i2.: I1110 TO1. 93'.7 391 
71/VIF iv, iatn11.-% ): I1.. 21021 2111 7.2 93. 1 393! 
Iic'siatn ( IOW '.) (30l11 (H1.3+ (:ilill) 

.Smrm : NAIPRI IRe,.a'.ih Ibliati. IFigurr, air Irm NVRI D~ata.illhri ke'l 




been ichieved thrlough it comb11ination0 ol research into( Aniother cont~ribution2 of researci to inlcreasinlg local 
reproduction (iindigen~ous large 1(4(4(an2i1.2.s, lilt- output2 is fi-oill get2211 manlipujlationi wiili Owcnative 
limiited list- of artificial inlsemIina4tion2, and2( impro21vedI 


nutrition it (I lititnagemeiil. Ini many coinrtri Csof Aflica, 

tile indligenou)s b)( e tlius hiave ro cid cficivilt ill 120.12 


yield provid llCi 12vy are well mana12.gedI: CL., Sokoto 

Godali oflNigeiai, the Iagara cttle 4,l'Su(al ainid tilt-

1102110 of 1.1151Afica.. It is2' Iile feaible that lil 52 iit 

lrireds, del(VC(2jC1 by52112-crossing 2(I.Alricali 1221121%%tilt 


comp21lemen1ta2ry chara122crs, 222125 and22cou1
Ill. oillu (ldi
 
obvit tl- l 212(2 to2 import42 c(Sltic 14221 212212.21'. 


fritliii 

hearts, aindi lii' jpl4( 1lll 2'. lile olp fill-14lnd db14cIlill 
sho24rt (1li2. o42 441'.124(2 (Za.k , i 41). i 24,o 

A\fricani I2(cdI' ol't;llo ill(* nolot224' Iio sicm.lllltv, 

qli ( )litir Io22j~ 

iden2til5 IliCed 212122.( wt222 II'.22i 514 '. I)(C.2~i( 122221d 

(Iil.1i,2 hl i 42.lab'. iCItllcli IA2 S2(42'. in li~h e142 .2 Ow2 


2225( ( 22j1(5v52i2244221/i22g (11ug'.
24)tttv and42'cwp2(1 lot tht-

1422'.i I. '. 222'.lo(f s(4j2 plId2(4( lion(4. ( )111 224.4222
 
2
21-cm2l 11 222l,m2.\.1it4422 imalj2(( 4222imi2l Rcsval. It 

2mo,a 1 1.214,1112iaw(552 J illd122..(22IIiI. (422 '.42I14I2~42.221 

flocks. ill >i141!i2 s1445522 21,2 III( al (-\%c, I,2221(42 t(2v41i 

\2.22, ma2.king2 it 2111li221til , (,iain a ,22.4c 222222(1242 


1112121),114221222i22g am 22 2222. I('.cwml I 122(lilt 1124p(
.22122 

poss.'i14ililk 441laio 112 4 42412422114 

IiL2lol~Ig2, 2221tilt- Is'. lit S\2 I(22i.ill 414Csi24('. oltlsls (4 142.2ll 

442114plodm124 221(2 i'li2214' (.(ll(I.222111142222l lilt( also)22to 

todc 4442labor4( Injill, has. .2(52 l212, 2222(o 222l.l2c~i242 

Ow121142 \ a. 222l2l22j/jandn22(1 fll li242(d1, . i IL,2~221.1.LI2241v212~2llllivl 

breeds th~rough lI2(sshi)Crdillg (IIllighl-olentia1 locill
 
b~reed types il(4tiiiiihiit Ifin-~
bn traits4122 Illilt 

poduct .11,Iiigli birth wiiglil, and12Fi'r g241wilteI 

1i2 tlis' rt-speii', tbilt- i~ x.ao!'dai '.Ioep 2iemerge iv hes..~ 
hain'ig it b~gger litice. s.ize, birill (Stiglil and2less 
prewc(V(.212g []ili aiji'. givillg al i,4c2,lI higher lnv2it(
 

output21.
 

I lop2224411 ilili 441 ld and11 2' reality.221(14114j % a(5 

d oi(41gI1ad%512224 ill I2IC.',2,12I. ( )tlIIiu l'I122CC(I 
12I22j12.'1oc t .2'. Illation,.21421 Iril2225IC2and1(to (12ii 

implantation,122 h ;o2li2121 va.,iii 2 124, Alli2 2imI22212.t42,124 Ili 

ics22' lit ill( wasm,j2 lijstock Inoduction242 1I21421gf 

hili2212045421 \il 2Indgc(222(21'Ij'to.((k. lR2'.I.2ich 

2(112i 422'.l (o 222cia.( .11imiiio j1od(22(144(p 

l11i(22gh i llms and(ol2i2cl l(2IhlilI(2(', 12.Iog22ecicSuhits 

I'Ntwritiont Researchi 

( 222l(2,12'22(ili 2(i2I2 

Ii'.2.,t(k pi(2412142 4Imhuman ol22J(ion2 ' is IIiii oi22 

222211oli4s 'I 14 111-cl of dic Ili 222I2(22241 ()fill(. 
1

i l2J2lt fi-42d 4-soo22224 inl li (]!-\ st.4 ol p.2'.4 aI I . Jlh.222 .
 

122,112 oil222/22~224i22I242222 . I 21(1(2Such4124422211ti1422'((112
 

2l/1iIlO2i2i(4l '.2( 1,22at ' '.2(4ll11.2' lag ( ilod42
i iti2124222h'.222f2 

'Il I l v1\.21422(4 v4 and4.'4122 IligII moblil lit 

It212J2(I112222 12,2.4 a2211422i222421212211121loil2 Oic 1124411222 

'.221)42ll a212llfc c 422lio '..al121421local and2( 

obla11j224( inlic2 I212Iilill ~l. s lv..'.ils. quatityiI and21 11111Ht, is. c'.'.ClI. In1 dvvIopvd(22 col221iv5.1 

Table2 lII'ROVLMNTN IN RE1l'R01t(:llVI: I'ERIOR\AN(EI ( IF ANKASA OWES UNIR TIW IE 

YERLLAMBING~r~ IS'1iO-G11214 

I1Lamin1g I
2

24gialn2 '1071- 177) o11 141111 

4Avlrlgv N2 2. of.55' 2122 Iav/yvial 47 fill 901 
N21. oflaib~ilng'. 11 24( lW2'/y.2i Ill 111 1911 

1122 412Nol. oflmI born2)' r oll 55s/yvalr I 1 1(i!) 244 
AvcralgI 111121s1i 1.20) 1.231 1.25 

)22cr-N eirly lamb21ig data1. ff4412 Atilt, 112j212k212,1and22K11125 (I1979) 
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Taihir . i.IyiER SIZE, Il riIIEKGH'IANI) NIORI'AIIIY AMONG INIGENOUHS SHIEEPt BREEDIS AND)
TIIEI RCROSS ESAT SH IKA\ 

L ii ter Size Birthweiigl I trewcaiig 
kg Nhiti l),ii 

IPur4t~edgm,UlP 

Yanikiis LI- 25.1 15 
LJ(I L.32 2.1 22 

(,C/r'dihreoul (D ami N Sirv) 
Yaitkia; N tUda 1.2) 216; 1 

IBiilaiti N Yailikaisi 1.4 3.00 13 

Batm X~~t Ud 15. 16si t 15 li~st 

fltit ghi (13.37)infitit wIet Iai1111 inc7.ase 121.3duciv 759 7l idrciy 210.0no 

AI,ii ulidrltl (11.17 pl rdllm lII7(11.2liI- Iic.7 tim a lm 24.7 ilu 9 .121114.I~lill o'lc .) 

it I~ v ll~II~d i~I I c 1 ll 'I d (h I sc 4) * p l c cs c p v ia li ,- (I l.i ld lrl "I N li t li d c I ili1o/a 



the (ir s.-ason anid slortl lbleiiv the riins arrive. 

loswe'er, tlie same bieeds. given uptitiInImi iiritiot, 

Ihfi\%('bet.(: II h t,. r'sIl) d sl~i rccIavds
I+ Ihltcl'r. al(Id 11 

havse Itllitaied high Ivtrge ity' gains n iilty I kg wr 

(lit%'linlh'rtiltl(.l SN'str'il.
tfee 'rhw.g+in is not) fitlo.rhw 

thit. r it h ullt ili txilii h itItru s. 

'I'Ldh'G. IT R FO)RMIA N( :.( )F INI)1 (;I,:N(11U'S. 
IBREI-I S ( )N F I" AL)T 

I111n1iji Stokoi, ;odali 

Initial v,:ih k179 	 1'[ 

Final w'igl (kig, 26,_ 273 

Numbe' ,lditrys 117 117
lid 

Averai e dlilyis. d iuii) ().'i)i) 0uil2 

B., Is,,inqi t i 2.2l li.00 


tt- k li 

il bijlil ndtitoIt fll 1,1 .ig shc i ii uiutrwi 


tIlh,t ptillitt) ,nuit iiiliuu. hiad il ci 'tidssn'llil, 

lidiisid,lbIIIto. %%I I; .,IsN\,'igpl)I 1I\%< vs. hfll Iha ,*il Ithl -1 

lig. alid ni.u-, 

Ini 	 In Ii(,v
Nigri i .' t Ic , i I, ,,tI, I.i h,;I(1ldtra;de' 


cimlh' awvmail k,.id amlk~~l I,sltightr, illI( ni
I; ,ic 


idtalliagi"s 0 iltiri itrd lhultll l ilr .i\t sit iltc llt 


lutLItSI i'Vi'll
itlln 2_,-,);,,L J ht,.,hlt. .\CIH tII,i t W I t tillh i . p o,e nial lI t!I ' \ ,v N,),ahi g h t t 1i rifliiu - . a 

their i\is itsiht tu1h imuhsri.i - if\ i lirh dt rto
(,T ;I lllilgp<'rid oI IIto, 'II;yI,tla lhis ((,[fil 

+ ) +

It-St llhill .111 llllll illC'l,ilC,411' 2. -, i llsof '101A
 

l mi\'€ri , m ,ilc.(a, ill rasc.illnmr. Suply Id1I ").,,,,,,Io 


Il8,11o pll s.)I, 


Th,'rll'rll'ulrli,,l h\,'lm h,"ruphowr
,t~lm:H ,,tt'tu',H, 


ruilk hiosi lt, k i,still it valp lim I hi' I is natku'd as ii 
s.ilk .( n lIl(- tiadiliol~ ,h millk is Ifmidd s-." \i'l~loil.' 


41 IIM 1-I 

ltllililll\ it'hkofl1,,+ - ' 17 L li -lt t'rl ,ahv''.a 
(hlr1inga Lit-.';,-!I liI,,tE",\ll.11,,A\iI4 fil;, 

IM IC"h' f)1- 7, K P h ll . W i ~r,,o,dr 1 rr t h i l l 

,,,v,,d 
*' l ots~'..tnmhciall. ill( Tram. 

Illclinpillif thlelnlim ialmtilk wi.li,,.cn,.ii. 

o r, [Ills ,,is St.ill subtstantil~ ill 

11ccatistl f,If oft l .11itll inih'Id ,,h( LK,' \.1,11(1+ lh c 
rt'lll(,1f ,io.dily h v frt (.'11.(. 1fill-imlI'strlvi.m 111\ 

qiclke'st ,,il( ct,m i o 1(,(,(l m ;mi\oi'an, i cii, il, 

c'olm , . IhI,w,.,,,:o% 1li ,' ,".c%ialklli tt opic.11 .U,'ca ,.,. 

71) '1 I'thli li fli'llol-1 i l" ll\ illdhll l\is ,"I'l l il io llAl.'V 

Bllindal i lill of hll)rlll /4,111rh01 ' o~~a , t Il.r 


Iflopica;l cir{'ll -I Iiiiili'iliml'. l rts
{11\il i haI ,' im sl, .\l llo 14 
ibrllllll'(dicls 11.s<'d ,I oou Hil N,;la i (Isopon h'mlri'lti 

w 'r,,111lulI,.sIIId, ;, vI,pc'il.r.Tlhe 111i' llinlvill 

irgiudalcs ,'n,'iy ima~k,', gt ilic%%hichillfltf, it's inilikf 

nuirivills. it chti(Iitllht'r ihroth -c. oil Iialls ,lt'dailalel 

weli'cds,lind that aIpiihein eetvel <jtt/ and an etiergt 
hCVCI01'2,800, to :j,ooo c('aIKi d al.+re[, +oplinm i Iiir
 
mliaxiiiium'. pi1'ilhrmnct' t'tl st'ks tl'agv,
,f'lrtilhrs -

+' 


and that p., and :j,ooo)Kcalt/Kg diet are
)'(iovn 


optiimiii illfiiiishiig broilcis I-9 itks tl'igi. A pr vlii 

It I d' I AN D A Iei iti i.sI or KgItYI ..iutiKcsIr/lidil aw Ina,tr ti lil l fill imtln c.g plittctioll
 

IRecolilil-ll;oi l, lot such bird(s ill Ihlvwilpt'rale Zone'
 

higher. Ih'cvill ir,\';dli" 

mlve' natlional prohhvils.
 

alt irt 11c lit's ,'hcd rest'arch Ic: 

sof t f, d l
Tile dhiv;l,,,,I e. fill] i[;i ll s is lfifraec, 

(ri tg ls (I 


,,ss\l titslthliih pistille. hlits liids, stasonalI
 

Ihtgiiljll atid ctop I'Sidu) ll; ai lhh I ndltls()
 

whirl is thu iti d Ifi lang I [it ul'a%cglt;tliioll), 

is 


illslitut ; lj fticllli;lc;AI littaijutis iSiln i itti .situ k
 
IiiVjits. tvti iii'ii ln t E liii itsitck ioduh lin ith s
 
ktriliss uIp l lltslill i 'c ril lltis
illitliti .Bait dnIII 
nv i ,fihrtlul- aiiji; uI I lh t,iyi; ti!d d.1,i t , r(l,;id
 

pasl t I Ii\sit lp
l 	 Lg allilillll';is iel )hi ir l()gmr;I !1BI . I.,: miI,. INI Iich l - i..tui I wtirsm 

-- 2 'Itt.IIT"ii"l h 'llIn ill comlNil )ii, red 
.
\i.ilhistI? . +.nnpiI r to i i 'h11d lI i. peitr1",:PyPt 1I (t.i,..,ad .. L;. 


I,,+hiwii (ll\'vi h%+ 


IJ). IM ill ;MdI 77 . U,[./ 
i (( )t~ll';I qI) .( it,to)va ialhms inl 

hlind I' ititin illbrsh ,Ilii is v"Itwkl illaill\ nislist 

illl''lstttliuIllids c Jlt gsiduuttli.,.ill ,tt uti c ti m p a c't,4 r1 , lg]ivt.l,k I ld s l o~ii 1chi nlt I l "hw ra uct in 

arllt llilli ts itth tu.ttlii, likt ho tisil ItoitI sltlicSl-cial aHrca
in llu' ,1*'wut(itiod i'sollrtcs. 

Li\4'slock io'durtion il(Ih('lti liional lilalshumat 

l) pa l lal%%S\h'rlllis il1la i'llliolllhliOw lilllilli',If(sw"(S 

llirmal's,il izahlIcsolho' clh;11[]t or 'eed'nd. tj( 

I\e-.ock mnri. has liven.uvinpihd IorMasai inKenya
 

Flali,inl , Ifil ohlmn"-,sil cs an
Nig (his, rcqi

;IS	,,..,llm C of ye al-lo lind~fi ',d .[fll( .,;t 'Sup l l llm Ow( 

i~lithl. aiv'a andl it I41ll'-;dct alli';mll alI;old il' . 
po(litltd; i it g~it'lSc,dll cill.;t () l sio , hivlc.. oti on{. 

fill inv t.icsn \'ing rcsomrc's filllive;od im ptr, li',d stock 

ind '\vlopil: , I ulli ,s,Ih<,,,im\ol\inr .litallap 

ll sIto s 

mIrg,Ii-'IrIi IIqI IlI he 

iml ~loc,' rattll.('llwl ,v-,\il %6..w th
 
hIx,II Ii/iIlt,g I.1/i H ILvl11', .vtc.)MidlI 

i fIt I LIail \';;v%\edIf-(Ii', c I N.aIr iIIcIreil~olujy isIif ) 
li',a I n(,Ifli4"so 'io-Iolitical';, s.blr. ,z ,1 h'0 ," .1l111 id 

1 ,,lo ill" vlll is(1- fi o);i< l gillil v'll'll , caltert l ol,' '' 

Ilo d(h l oll n d li( 1 ili i o -v'111(In i cllm1 l l lll oh c a l'; 
rn"idulrs and1 ItLIIIIIvlillalqrI'clt '1,1lplallIan l ollI11 I) 


slaIhliid pasir,llll d vhu ks aInd li-'id
Ia gilldiells. 

I'lovriding rur111hllail allm a %%\ithiIlill'ia Slp h'e..'vils 

\.henl grlazing4IIlallill patsilles. isANI+,);I fi'isilehopi l l. 

A'
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At the beginning i 'th(- rainy season, ieI plct lagttIrocnuctivity oi'li'vestock Ieciit's a challhngeLit allii1alI 
crtde protein Conent oratural glasses is get.ral' Iligh scientists. :\fter tw5(o decladhs oatcti'e n'(St'arch, hglhly
but c'clili's to a v rv itvellow as IlIe ilaint illatiiis. fIy lintritiolls paslint. grasses a id te lgntes have heen 
till- tind o1t11e r aisclly itSOl, (ind p o 1 t ilie-d by ma i r"1 s i Nigeria. These 
con11tenit ol'soill( range pastuireIs cln bi as low is 2',. \i gLasses include (C/enihu dli+ri. (hullk' grass), Dgitilia
ihis low level, allils jost. body veigfht chinig ile dry imiaiii (iniviiiliIiigrigii s), I'(inicum maximum ((iii ea
sWiasol ind const~lt{ilv" have a icdiiued reprodhltx.i.. grass), I'in;ibi'/flti;it/,n (lchphiait giass) andii
 
vllicitincv. National Aniimil Irouhction Res ialich 
 .ndri/iig,, qammu1i (,g:iiila). I.igliis used ill Jias1r , 

1iisliiuOt s(:i(IItisIs hial-e siii tl i1h iitl CI it iiatIral 'stlihlishlii t iiiliildr .Sitlov/iism iii ,'uialln'inii ( V. ;iiiik
 
grass, :lt t stockiiig iate, (& J-io5kg/hi;i li. ii l listani 
 (( :ook styl), S. uguiemi'ntii ( :v.S i l l (Scl lil.l SNIi ),
aver'"ag iil"7kg lives eiglit per liiad, while sipliiiiit id h/ilaliw. (\ iaiii ti ho)l at d illir. spi'its. 'Ilis g lissils 
g1i is gained Fg a six-moiithi :I-7k ptr lad iviir rlioi d ,I aid !tgiliiis hiive di11 iialcT (l)M ) yi'ic ( iii,iiio to 

III(' (11Ys"'irsol Wt' I-"""J% ; 1 "Niis-lli 19710. ki/ha and percen t r k-g/h ,l I till ((', )
]r iprt (.itl.1 of'tailg . till i tgi cm, iiding has sI,.I I 'I glassei ' i ( illPrac'i<'alv ; IlenT s,1111ivilni atin\ idh agto I)%,- I - L ,l (inur ldiul ne ,iiiilli an'I~'1 s\JIs trin11,anld 'I,oo t It I ooo kg/hu, with 

lod11ts . dhil i. ai l "vwo tii, leais mi aininirilih,d\ .I pioih'h (( .lg 1 i l'ii,it 7 ilr hiks hC1i1<.I ,7.ihtand a UI )in l l)r d tivi(y lin IIIii(iiilon.l, ' (l Ill iil1,gil d ih it 
i 

No /iern iitt Vllau a lh.
 
Nigl''ia, ](silllists uisig aif b-pridi ItSi
 ii\ it'!i 
sul,'h ais t e'( ifcl lli andcak as sii . llillt 1 i\(iis o l e furh'1,m , r ,l rc ia lly t Il \ arc ;sl Iii r S\lilld go\l(irl1111lltd i a l- i rarp rI'h ( .i, \d i heIc '-t oo , , ;iti,o set ( '1t1h . u s, €dl , li l ( 'rtba n k ,sa n d fi v d 

."S\'.i ' gtI~1(181 illt iah+l dhv ,vlli l o',,lq it- rI~llat itrtoiI l is II sali lh'\ Ti turil 

Bonaji itthi t 


lisi psm ut s. I i ilal 
li.o Platcau NiLL ii l~ i itt k ('.nlr liuuiiur Lt i,, i isiiII.(A.uA) R in 


Fii sh-hi ioid Zi i..uiii luuuiis I, i Iih luih 'i k call
 
Thble 7. I II)N.11NI.S;( )NSE IE.T() snlijollili iv,.iuil lIid v )ti lol i i c (Itr
t : 

" I I/'PN'l., YI "I EDING(O F lsason il uic: k. .. u1u hi +l Luilili I 'i. i'hitlu, illi h I 
I: \ i\Wi11HIT FU LAN l I 'l.l. bank IIi I t l(1h-iII(I;ike,.;c , ,.t , I ' al I iI i,U N IN)l1:lR T lRA.l)l'l'IC( YN.A\1, ushii l,'Id IIiatI '.-kg diI IIiattIi (d,1"-, thI is s.liht %\-oill 

M A N .\( ; I F'N, F pro \ de a lpi ,ov i n N, Upp i i r il rq1u iv a.; w. , I i ] , ( ,F l ot l 

sced ca.i\i' ithl -Luiu, liiiu g iui. i." 

.uiiin| iids}'7'Ks Ai t'u.u/iuHui'/iii'adi 
( :Liu i iiti',,tid ilitiiiiil.n l ii. ( 'ili i.,ud a llii a l lriiti liuii 

(ilii,ititi un Ids iiA/s' , I)~ul i L hr I'ull llildt ithini l id i i iIu i, h tlioii ll iu. I', ' ' ,i 'alvri " ll wu 
iilt,
iiisli.'uu/iii \ ul ,, Iill li du to it's i cifiiii id availability
 

Diiv iii'ioll ii u L l j )u 
 I 1111ih 'u rx ii, .R si1."Ili ]i viiuuIxiiiIL II thiI ., Ila I u tI'ailiy.Scaw,,,i 0l )11 I)1'.' )(wl'hlol.'u.m )ii., arnd A\tlicu11lill
 
\\'h4lh Yvill 0.708t 01).l-9I4v'~l,' I'lliji' IN,andIpatly dIic' to 114,"vvc

illrauidl ost i 7 il iultu stuh, Iuiois .. tf . hui llu ll, 
sidusi (u.7 iiioilhinUj, l w', hriu',.su ird ic'ii Okg fI)(; s.-itm dtius 'a l d 

Il\ .';<a ,,on I,1)13 1. ;(Iic 

" . i am IliofItr \ a'l 
.fuii luiusiis. issi. i . fI,l d i N 

\hle Yc 0I.L21.-) I..132 lrh kpgl I4 p t,ids i iiii 11iil , i k 
iili t . lo aw i',ii u. ... . .. .. . ... . . ll iil kg l. I tt.h h tt' i ( ; us iN,,u,,Sit all I,,]a:,dI'11I~\.mhI I, ' I IIi t ,g11( I I,- . \';I IRail\ and(It-h 

114c'1\\ ( i,!71 ) 1-'Ilh alc'd 1h.11 414qop ',.idhlc' L~ra.,i,,g
 
S\+ lrl!.4 nt4 ' l 1h,11 .1114-1Ill$ 'c' \ ,.r N.+ , 
 ,llllh ul.l~ {n ;11.4H II~ ' ItrI, , ,,t11 1,1 Iiil)L ;1il(. illhIllIX+.,IS 

Iit. ,ijiiIiii , uu il iuiillurd hitsI..s a ,, l ixti m .,thilliiii I)rl , dc lihii tsut , *ull uuIh uulllui ,1 . in, Iiw 
%%hill il %%asplii it ll is11mrl.i ifto bl llo I(mi ,saihiliall/oll fNrl i II..)itliliu'i ,I ( lopiiisihJsu . 

%.',r1i' in n ilk. 1lI. mca. IA\,. i el sILpIleh' I ('hi~mh,'r(I, 'It.,' lon' I ,i";, (" 77'"-+Mv.h . 11h-1(itr"-lnto hI 'l, ,1. (i() 141h;Inc 
114.\(will \.;I[\ vihl I I t'll,,.,\lha.,sml 0't",11, 1 [lth~ll, kL g ainl,",\(r\ 


\., [Iloilo."i 111 1 p~'"r;.. 
 IIlII f"",Ic'd. Ihcw .114'1 KL:(,l~dh -lllHI ll'l s.11;1% li,,lln 

..otiIIIII 11KLI(dl Il~a,I 1.1\\ lImll Inilhi an+r 111 Ikfi
lBr(alls.,r ,,rllc dillh4 ,dtic., , l'+'t -illh 1 I'liI l. Ii'IIII Itlli, ': -,.[illl ;I li ,I1 , -Illlllh'l hl llim %\.l.'IS 111 .r 
(,.4.h qmpl ,,tl ,'I 1,,41 ( ti\ it\,.1 d illi, i. I 111,,'pt ini fig of,1".c'lhd sc.,'4'(I. 1,4,mlpras anod i-,'wo, dlllts 
lindli,4 lvcrd I,'.. tm vs. (t, N.u.lai1 .[til impl4,\4v I ,vs 'cci\ v'I\. F:~l ,lilmatud.( l 'filn \ ivihls ,,vc4I ,'v ,; 
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Tale 8. HERBAGE DRY NIAT'ITER YI EILI)S (I)MI) 
NORTHERN GilINEA SAVANNAH 

lI rage "Iyw 

Grass's 

Ltcgulils 

Grass/I 1i. ti i1l 

,_:ails(I)a\ irs1983;) il ttall Iw 

Species 

Buflilgras 
I)iitatia S'mltsii 
Elephtint griss 
(;iait star grass 

Greelt plliclili 

(llilligliiss 

Rltitdcs glass 

Signal grlass 

Si'lo (plinllial) 

VeraiilO stylo 
(,.elltlti'ut 

lal/hiliria/itlil I 

11ai hilI/st l t 
IhlIIl/V'traI t 
IRlicsg!rass/stl. 

ssinlllid IIIthat ailliul 

tllis s 
Iiilit ' lollso idlnilhlsit ai\Nk\ill bvc.1, ilh'uaiinuall\ 

Cro mil,il)i -, liillioll 1i v.'- 'ild I 

gIlillin 1 lll'lri tlill itil itiI\\ ilt mii wit 

lul h114-4 id onli!'1hllii ili onll 

tim l i llh l sllm oi. 

Inl rillSoi~ta ilahlil\ , il 1( lsitO iIllow adily11) i rcS 
aiviilb c. Mlilhciis [ilNu1.111hat\ (,ivd (llrh til. rIli ills 

ii iilihd 

gl1a;i/iniill ll t isiilll illrrcr(lo 

gil ulrmI m willbc available ill 

il lilih' pp d with 

iflliv.r pall S(IgI4 Thelv \-sc';Illl 'op
Ilop]s Iic'ulatll\ llil. (, 

of Illi'li/,' \ it.hlolll t ' ;id ais Iliiaizi i l aingli \\ ill an isn 

mnilh'h ill1,tit)% Ih iirll G hii.;Sa vannalih, itli I'Xll 


will Io. l lbstllii.1.ill.llillc, I l i i l , i \\ 


ANI) CRU 1E PR()TEIN C()NTENT (CI1) OF FORAGES IN 

I)I/kg/hIu 

6,0001 - 1.1,(10 
6,00i- 9,000 


12,000 - 25,001) 

1,01(08,ll8
-

7,1)100)- 13,000111 

11,00) -- 15,000 
6,000 - II ,llili 


11,0001l - 201,000 


11,00)- 11.000) 

,001111117.111111-


3,000- 1,000 


,11011 - 1-1,00011 
8,000 - I1,01) 

!,))ll - 12,0li) 
8,000i ..I10,0001 

ll diic'timll. l Sliim
F~lll !lll 


C P% 

9-4 
12-7 
9- . 

1)  6 
10
9  i 

10-5 

7-3 

. -18 

II -7 
13 -11 

13 -9 
12-19 

II - Ii 
12 - 7 

alllnllc,;illl -.l is 

Iil lih ile piptiihict iIhc ii)sllilii is park o1 lt c 
plankil. cllilillllllol oIL kg/hcaid(/
F~loml ,iiicaitmred hcil' 

I 


dl\ ,iilid;insllillihlu lt/ di
Ihlm;is[lilt(' 11 is- ,lis It'al' 

1l.lhili ]is lost Ihloll h Ir,illllingit IlclldabilliHImlillionl , 


of. caII If\Icll' IIIIhclInhI I( r ;1-iIlII)I soRlIlWN hdN I\.'rII dryAsANl) 

. Mi'o 

lII]a h'lanld t IiiiI wiho.r
 
l-riod (A itsi IIil i-). Ad(IinI;l opI IksidheSI lI 

ize,IIilI hleg(IItiCs, as polssilvh 

s. ( it, (ItuIIh ) avi b ' it iil. I siI\ St p p rt aII 

tIic l oniill (iNl liTs .)caill p ti N i'ria. I(Nr il 
sii ilic aill-ol'l'i'iilch, lit(l itcelle!
olyl to devise alli 

i l ilili(IValill rl'idlli.s 


'lllai4l'utilizaliol, billatlmlto IIli-irt 


lIchlill ilog forcr1op1 anld llhcrl 

lrundcrsillnd tilt 

lihsio liiill.ll4illi llisilli 7ll2l.cd.
 

ETI 


PRODUT ION F(IRVAR:( 17.S 


Tlale 9 Ij]., MATED ]IARE'A S,(\N rl()S(R(GIl II' ANI).MI I,11'l'ANI)TII' :1 GRAIN ANI)STRA\V 

Y'5.S2R.2IN. 


Slllmil Milhl 

At il Gra';ill 'slilllml'ir Arv (lill stiliat(dIGra IE 

Yvll (M .]Ilil lod. .iri M Il)Irod. P"1\ Straiw 

19iN6-15 
 5.6i .1.2 16.11 AA.. 2.7 2 1.6i 
1969/70I 5. 1 1.I 17.2 1.2 3.2 25.(6 

197-1/75 4.11 3.9 15.6 .1.0 2.6 20.11 
19111)/l11 6.1 -1. 1 16I 1.5 2.9 23.2 
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Bec(_au~se ol \variatiolls ill IIt IIi! oriill (Ilullhy ok-tlrp 
chl cre t.'s t+S to)It'ngthl of'stilov hl( . lie'Icl, (.Iu \'i) t,) 

lI-rtilIizt-r itlIfIf Iicadhn atI,(Iwvt'I Iht(Ird!tlIII ge"(AIlII ssi I 

1985t}), 11hterv is ;I n'(c Ito vii hIn(nc its iiiti 
 itive'%;I Ib\\'it-

(e+thtel p}rtJ\'sioll ofd'lolvtill so,;etil~ld(i.t of dihrtlicill 

ttvi:11111cl .'tili' 1-cr(cd PJ;tla i ult
.;rw . ar l sipph'imrmi s 
Jl;l\' ( 't< 4.1111aicctd pl) (Illility rr.j). csit'd lti s thlal
 
tirva anod NPN soutri..es ohii'lgilR.+l Trh11, ill ,,rgllhum 

stl*;Ik\tIiills (3.71' (),C (flit\yi%\(d]( ( 1971. 11Ill' 
National ..Aiiiia lrh ction kct"-cio'ch Insltiute, niow(d( 
\+t'ight losssn' ol'<o)-, too o6I kg/(day ill (citilh"lvd mlct'/ 

Illil"P'vs, ,lip {cill)]~, \ hil't. w cms
oil gloil, ih it c'i ki. 

gaill'd (..tB tl, 4).11 k !l',+ possib~ly Im-calist • idaill 


Ifwint'r ils ill addli~ tioni flil'ogi-Il lit-, lltim palrtd %%ihh 
NPN Nupleci.s. ( :+ttozisred( c'akc' ha s A*s()bvvl tiScdt 
its ,t b\y-pasts p~rote~in and ('liitr Stipl)i-ntitvn %%ithNPN 


.
for hbcliv li oIdtl lyx I hImN cvvr, dhi"tist' <11high-prl twitl 
Sop:l)ill-Ills is (' ,'tl\y and~cnot, ;rdoi rd~lh(by Ow(

c t ( r n' s ]pr
o . 

hyd, ,xifhc). alillool' .old t ,'va,\\ I ath curh 'tl .r, his 
bern, ptrutkvtd ill ian timlI iic,, inclh~litm Nigiii+ 'la.
 

+
ht-rst l,"rdls,il ('%,'Il. l (,'tglad.ltiw, +u, - htltillrd hl lm 
N tIIo 1. Ainm inli:i supl ies.N .,anud .,I a isl, is 


a,(1(Ilinil%, iUL aij'tc l h)[1 .l 
 ill., pIw ,.,m i.,,.tl ,,11t; ls+
 
;fi tk(] i -. \%.rcksf l,(..i( i t,, Ill- ( ,,illdh i. .+ ( 1..l 

has bi-.11l [IScd( it,. 't "'ll1( v ok lllol li. 1 .)If hvd\ ,,1%Nk ;111(1 

I,'ll l',, it is 14,'i'rt,
h1.11)(h. (stolid). liill61il,'l-q~~l hdltlvi+. 

hi s hf-.rll %\itl,.I\llied 1" 1 sti.,; [ it Ilht lillllof I
+\: ,+l. 

.A -,,, k,,ba t.1 i?€;t is c'liolitgh 14'1(,'11 O l,,l l lr~t 
: ljlc tni( 

;itlIl lh aw oft{
,I ki, m ca'+li.r i e,,, kL4"+NiilV..'llhr tnio is, 

dill.(I Ihis i ill lit,.i,,:s .':t. ,lild p,i nhki.(I. 


Flivl powh nllial 4,1N P)N a+, ativ,iii'.. l,, ]It%,-i js+tin lollJ t 

Jll('lvas ilig ihlc t'lif i'llr ,
% Il li-rd( Ic'. ollrcc< Inlilizadl l ill thr' 
dhc I'hlpilIle 4'lllll'i"+,N has~rhevil (oc, iticll . .M ore %,.oik 
Mid prl ial d aipplicationh (,1 illr I'srim <11 'solts \\.ill Ibe 
c'o tlt l,.fd ill d w, l,'ca hliti, "'. 

Animal Health Coliftribution to Increasing 
Production of Food Animals 

hl l €'rilv-l.(lisr'aw,,s of loo d ,u illibs [Ills,[, odl,'t1 allv'(' I ~( 
young st,('k. This if tru,(of pigs, potillri vanid lmc,'1 ,h. 
sil., th,'\ .j ', sliol1t,.-*r l +il t \ olin il ,*. Ill (h1-\,.hol) 1 

+(o)llittrics. o+ l ~.\n+'titlh. a ,. a l,o.m .( t, live( lil 
So~ll)(1' )lilt l,n ,. pri iod(s. Ill Hinmy A\l'l 'i lll(1' 
+i ;mll ,' air ke'pt hom ,'r+ ;111(LhH l 111',l h,,,s, still of 4. 
ill ilhe \111111g,.1r g.uiomlp,vpv liolils, kids, .11d<.l.i~ill 
calivv. ill thlil ,,rdhl. ,\ l 0llins a ndl lpost-I ltta hoss,'S ille' 
V ISIIVd In. baI)r('ri~n.vitanl, fIlligal andl l alli agenVts. 
By and1(L rlg ., dis t',. ol'l-ch ], ili., Il hdo ll ll I y,,s (lt.{r 

m sple t ~tC'la+I{m'il '+lliltrtadilv is oil Ilw( €rdh.r 
od+" ""+, ut:itltll\ as i esit'++llof fidl'iti road lparilsihtS, 
whihc lamlll Inl'tlinyl is lbetweet'l -.-.) andl~:j',]. Goals ill 
Ow(."obd-hut1nid +imp' ait. (dfvil alli-ctl.d with] Pest' de's 
l1its Rillfillants ( ITl) ti(land ailgt'. All spi)cst'+ ol'Iod 

allilli ls stll.l"Irolll (.11cr-lll obrcdlh... 

l'( ild~ge that he.+ith is, %%viltlthcoumld lot be Inolt( • ll. 
thimll livi'tou c'k ])io(ht'ctonl et rpt~ ise~s. No Inaill'r Ilhi' 
lgilt-lic andl ltl htio)l+l innova.'tionsi. %%v toaic abhh' 

aIrhit-\rl ' 

Ilh(-- ftHli n'iullificd( b~yanuoilbrl l'-!oI",
 
rpidl ilisti fil.~ (hisI ,
.,a.. ItI,%is asoll hillh l Ilier (.116i's 
tl, drv clop it li\v",t,,,k indwsii\ it+,itrc~t huniatn nec'tds 

mav+jol ,])id,'nllic d 'i ,+,sl.ill 11nilm\ l;If ,s (,l'.\hica
 
itll ldilng Nigeria. lky alld ig, €dtv sliltillt almill~
 
di,,c'asc., ,,uch ;,., i i.lldv pt, (',mta toiuun
 
joltclplt-m ,li.l o ,-;Itud-llll llth disra.,w (111'l I+s, 
Nt".\ casthv, Lujinoil ,,hand <li,rdis.r'v.ol'pl~t l I\'v
 
1)(.(.Il h (,l''"s~m,urld but notI clad( l'ltd, l r ~
 

thi'rrloir, th,' lit S(st 'p ilhot (,It 'l i s t4, ill( 'i, lasc,foo
 
alil
. ll hn lion+.With hivalilh pl'Ic.t thi .11alltrv'd.
 
41114-.r iln m. ill~sIr ul 
 d I . r tohae'v~ l .16 oau'a\ I 

t:oal I-l's 11ll-,,t l . ill .1nilll~l Ilrldinthml.
 

1hb,m, \ ('.. 1th,,"11Qh ma.jo, ,pidr'illirs h;,','r ht+,' i 
t +ll" 14h'd, ctI "11oilI+k dis,r rs ov, tll 1 1.411 (1)h'O w'lt+l 

Ik c.tshm k inij,n. I, i ,h, - n mi/ lpi dt t ilo (h - l o nw,r 
,'111dalit. lhI.1low~h I i vil kic< Ito lll(civar€.
 

plou+ t (tion. Sli,h1 
 '1'-mi oonlit di.wa. , , ;:I( hlidl' h)tlrcelhosi, ,
 
( i11)1)\ hdok w'tliosis, Ili('h( illirliais,,.an sti~l lildm lhosi,..
 
%%Ili( h1(allI ai . ,1.h lir)lhl Ik e't%ilstalgr ihlomll h lhabortion. 

'1AIpalo~omlia"k. socr<' l hi<'o'i,, andI hr'hllililhiasis ca;ll

CM]",s(Chrontic" %,asliniL. tilllh illil".,s andl{shl ,, dcl{'l ill
 
llllilly S hcsl~ lials. %'Jlil(lllal tifis+ill ([;lit\, ,d'1lw! itll 
('+titl'IIh ll ' ri'o o l. lli dlisa~tel . Ilh.€ mlsv

+
ofthe* \idh'
 

(listIdlnlticoll (,I 
 t-r m,.Ili,", a d fit ks,. (t- \ci'tts.of, 
II+.V lli tllliar+is ;111(1.;itliollith' -Ibol nc (lisc'ases if) the' 

tl,)lmi ,.; i l €'ll ' I ' l)h,161 '.11IIla hl ill c'lll hll-sc
k,'r,,,( an,il h,li ,i,,w, tl1(.\, trllllt. Abouct I('i million 
S~l.k,,,. o,'th, l 1(1,16111-11 %\ithIsc'ts,.ii(.111 is itili'-,t,.€ 
Ili (s: 2 1 .7 "1/, ,,f i.8 1, millio nl ,(I.kn i. is ill Hth, S id )-h in nid 

oI'Ah ic'a, i. I muillim sil.knii. ,4r'27.6'o/, of 'hIi(h is 
ill \v\'," A ir'a ijalinkctt+ Nv',rlv 6,.;Ol., il'th (. land 
alirt ill OweSinh-hlil l d z,,i,. is inli-~st,.d %%ilhts,,tsv' li~s 
andI(1h i',lro is illot 11silbh' fill qtl.li ill tlle'ra;6 v 
I's1i l. W ilit illssivc 114t ricolhu l i i lo i';isi ill IllaniY
 

r t ' 
pa s ol"\li i"a v",pc' iadly Niuv+,', oic Lind, is+b, ringhl 
ol,'d if i,, bc<lic.v cd thill1 and+m~ wisc,linli'stioh, andi~ 
Ilht'rl'I r 1[\'p l it,isl,pil ,.,sis, is on lhO (.(ftlw. Tlhis+ill Ilir,' 
, ,'call, Ihlill no€t o)ilk %willth,'r for imlv a d'€(o f i )  t-si(Itl<'s 
bill i11.,o yv',l-l}ll(Id grl' ifrg ip(,silbiliti,.. ill the' high
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potential rorage areas of*the SHZ and, IikcIN , 
sedvii(arization and increascd livestock prodtiction. 

TI I c Ccono nI ic i I I I pol-li I nct. o Ct I vpa It osof I I iasiis Iias 

declint-d sillce tilt- 1960s becallst. ohlit-st. ccological 

changes, coupled with high hwcIS of"glollild aild air 
control ol'the vcclors %%ith pt-sticidus. 'I'll(- (-its(, ohick-
bovilt. discast-S pl-csvilt it dilli-Iclit pit (Inc. East Coast 
liwel. is still a Incilact. ill Flast All ica, its is licarl-watcl, 

discost. in \\ '-st Afi ic i, esp-ciAly 161. intioducl-d ol. 
t.xoli(, allimill, Aimplasolosis ;Ili([ lmhcsio is still mellacv 

cattle and sliccli. ( :owrol of OcL , hmvcvci , is iii.t its cim 
as that lihst-tsr flirs. alld ill(. Its(, (.1,01claprillic (11u-'s 

plovidcs t:.(- oid\ allsm.l. so I'll. Rcm-alch into dIr 
clAdt-Iniology alld control ohlic vrclors rcspollsiblc for 
Illest. discascs Ilas colliribittt-d illdilt-ctl\ it) 16141irl olltplll 
ohnilk (viossbrcd animals) and mcat. Sinlilally, 
kiio%\ Ivdgv gaitied thrmigll n-scalch ill[o div lifi. cych., 
host and palasill. I'M(ov" and I)IIIel. vpidvllliolo ical 
kno%%Ivdgc of tilt- cauNc ohlisvisrs b\ lichninth parasites 

oklivi.p. havilloildwsi ;oCciltdc. 
cm cidiosis lit clic. ) has LIcatkl dic 
I)lo(ltl( cls to ( (11111(ol Illd millimi/t. IlIvil. lom-l illlilt-ill 
I-Ili-cls oll pmdm limi. has Im.1-11.1,Ivalcl IINc )I 
applopi i'llf. [I. ill(. (it colillid IlIrsv 
discascs. 

Ill 111,111\1(1\ .111ccd ( )Illlll ivs. grilclic illiplo\vilicill and 

It-prodilt [I\ c cificit-11, \ llt\ v L l vad\ Fit ilitalrd b\ 

ill(. IIN'. of Iv( lillifilles illvok ing no( oIll\ villblNo liallsicl 

alld iIIIIIIIIII-gencli( s IIIII AN,) ill dr\ vlopim discast.-

icsislant Iiiins of lk,-sum k. Rvcmildnimi I)NA 
lccllllolo iv, ollt-1 winal kablv oppm 11111ilit-h fill 
ITNIT 	 illistio'dll('Illl ing a.1illial plicil'o.pcs alld ;Iljilil\ (1) %\ 
kit;if and 1)"( 10.1ial discaw. 

Future Research Needs 

Ill dnclopin wsc;m 11.-florts ill 1,11111n.will ol, 

ilv( (.Sit\.colicclill'air ()It: 

I .	 N sicills 1.1scalt-II: 

iotvt iatcd ,pp, I()li% ( sit,( k piodtictioti: 
illicliNificmilm of list- of I lop 14-sidtivs and mil".1al 

ill (114(11\ "CaNoll: 
v\ploilalioll oFollirl li-cil 14-NI'loccs:
 

cilm. I)lo(lll(.Ii(iil IQIillst [[],III)[ diNcost.s. 


Livi-sum k Iswjns wsrmt 1, is I,,,%% It,( .i\ im adv(piatc 

allivillion 11,1111 \It i, an Iii-slf.ck "I iviltists, ill lillc %Nilh 

ilm. Faiming S\Nicnis ;ippioa, I, to incivasi. liv(.t iock 
prodoclivil%. livir is still not emmigh knomi aboot 
(ladiliollal hosbandl S\ NwIlls in lialsh climatir 

clivirolillivills. Sm i(w( olloloir slodirs of Ille livcslock 

Ilarillers art. illso cssential ill I.to introdlive 
iIIII(AlMiolis or bilild k1poll divil. syslicills olprodkictioll 
widlout a too drastic depill-Illn. Croill tradition. By 
collaborative rescal-ch ill Ow field, using Ille 11triller I S 

animals and land its ficid laboratwics, ellough colifidelict.. 

illay he g".1letated lol. tilt- acce-pruxe olwork-able alld 
prolitable innovations. This llc% apploach should oilcl. 
bctlcr pr(P.Specis ol'accepling and liti;izillg n-st-ill-ch 
innovalions thall Inkdiiiollal govvi lillivillill exiclisioll 

sel-vicvs. 

Bt-catim. olripikilding arablv agricliflure, lilt-l-c is a need 
161. opliIIIIIIII resoill-ce llsagc. Thelf. is lilt wigelil nvvd lim.
 

an inlc ratcd appi(im It to likeN(ock dt-vt-lopment liw
 
incivascd joilk iind mcm \ icld (Nurti Less
 
v-,11-11sivi. gl-;IAIIL N,ill Ivad to scdclitalizillion, \%,Ili( It ill
 
IIII-11ill Ic-Id i(scli'lo cic(lit liwililics, casc 4)1*illl)lll%% 

acquisitioll, 1wilvi nuout"cluclit of lecd ICSIAIRTS,
 

mat kciing inct-jili%vs and a gvneral im-trase ill
 
ploduclivity pri mlil arvit pri ;:11illial. Thils, MOW
 
ollclisive Itsr ol,;Illvildy cullivalcd land could he Illildt. by
 
;I clo-wr illicgi'llioll of litod and li-t-ti I-c(Illilvilivnis.
 
I :olllljillilli. N'Jil. plant. allimai and labor into all
 
ifileglillrd 1 11 Illinq N Nicol im rv isvs lolal oll(pill olli)od, 
I(vd all'I Inch! lit vvd dw silln (11,111coll(plits ohlic
 
colillpollcm- ill ! IYdIok
 

\lot(. It-scal'.11 on ilillov:16%c aild a( ct-plable wchliologics 

lol. clop n-Sid'Ir 11tilizaiii'll still ocvds to Ill- door, ;kll(l 

odirl. li-ed IcNi'lln cs Illost Ill. sought to willimixc 

collipt-lililill \%ill] Illall fill. avallablv qlaill. Till- cllvalwl, 

lilt- fi-i-d sool-cc I %% idloill sacl ilicc ohl [till itv), ill(- betirl. 
dw IcIIII-11 (o (he I'll olc[ . Fcvd IIIIII it-lit evallimioll is 
Ir(plil cd till pallo f-1.1-11cl, akc, I1IhbcI Sced Inca], sliva lilt( 
cake. vIc. lit Illim. dicil roll. as stilislittlics lot. still],. 
ohlic scal cc alld v\pvnNi\ I-im4l vdivilts nol Inall\ liscd ill 
IIIv fi.cd.Alwl lialk c IVcd 14-Solln-cs. lllo\%St. plants, 
m.rds, sit( It as 1.1d)"dinadobl, Ill[ (111.1ill\ ('sligalioll. 

Mam coulill it-, in Alric;l slatli'llirl, I -.1lbstai'lial 11111111wi. 

ol'i-atill., shrep and 'goills daily and W1.1)(I tilt-sr 

allinials is ,\;IsI(-d. Moch mirk Ilas hrvil donc oil li-ed 

(1\11111alioll ol'blood olval, bill ;II Icclovillgivs fiw 

its Ili ocvssilli. , III cNi'l vatioll and tildi/alioll ;It I.Lichillg 
\11 it vall IcpLI( v illipol-14-d lish local ill potlill .\ h-vds, 
lill-14.11\ roilsv] vim liovil4ll cm-Imn"r. 

Fill an vili( irm lki-sim k indIIN(r\ , plopli\ lactic nicasill-vii 
tlllollgll \;I(.( illation okaliolls spvivs art. cssclillial. 
Molt. Ic'scalch ncrds to Ili. (lot)(., 1114-1-clow, ill Iliv al-ca of, 

rall1c, pollltl \ alill -. 111all I onlillaw vaccilic prodlic(ioll. 

Till, 111(crilalional Litboliloly fiol. Rcm.;oTh oll AIIiIII;II 
Oiscascs 111.10 1)) mok oil vac( illc ploduction agaillst 
M pallosoilliasis is it Illovc in lit(. righl din-clioll. 
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THE ROLE OF RESEARCH IN INCREASING FOOD YIELDS
 

Pedro Le6n 
Sub-Diiector, Reseatch hnre~igationand Technolog) Transfer, Insliluto Colombiano .4gropecuario(IC.A), Jiogold, Colombia 

Th (utistiorl Bdhu1aclkg rnill rodu-inc it' Itini AiniiI at rict 1970N 1)(illls(' O'ic "isV"ill oil
is od tasing


inportalic globaly,r ill is of'lI illiv importan ildprices, 
 cold explain why thA inc'cavisl,ill d pr'dtctioll
Third World. This iaptrevillins ft. rolctf ll hnl has ilcld liit\ lld( til1'Ilh(luti\ll ia tionl ralli r thal 
icras Iltiood in .\ i'rili, iy Of I I IWr\a d . ThIIll'onl ith' ll [ ll I IIis.s iIn yiill . it'illc1h il i ld tl;k IlIt
 
it (llnllb lf.slil ill ohl' l 1, Ihl
erOhl ls, sll h ., l int(rt,ast'd li ll M9luillilion hi'tIi TdSill 19711 10 -.3
lead to subs(.llv.l~l r .io nd discussit.
cll lll tile iotlitill i on:. lhish irs ot ilht bst'r\'ilitotI ois ris 

tha it is tIttt lne(lhbhi tob ring twiv tirs into 
Historical Background of Food Production (.'Ll ii ill LatiliAlint'ric~t thant* tr Ill 'r-vaS(in Latin America \vi.d,,. 

Tilt. a.l,,oan gr ,.ino+ill o I l ion(.,i. ill I.;1lin+Alor.ric', Now\\ desplite, ht'sc,applartinlly consiste.nt obse'rvations, 
'sliii atcd ait .1.2"I,, ill Ilht Ioll,. \\1i ' h'dc'd to) 1.74/; ill odht'r Eact rs m1t1st bt. lilkeln int(, cc'(unt \\'hell tryingK to 
ihr Itpl s. T his, (ojlIr ,I' %ilh Ow1((llc'l'll illtlilioll in (he' expllain lilt( silliatioll. Tlt- €vXcv(SsiVV€t'om t't' triltioll oil (Ile

T hird \\' ddh. N c'\vi ht c.h, div.i,v t c.dilh-i''tw ,, ill fil-' lit"d (\vilh CO('I Iit 'i(t1(s iIt h'ils I Ol'O.7'y(I) iH(Ii+i Itt('s ik \Vt-n
 
cittisc l.,''his, I.'hla 'ioir. \Vhlih' ('llhiv+hrd atl vas.,trw,ill itnl 
 high ]ercl'('( g'll ilgl l dl Ilandholdehrs w\hose' oidy
 
itn Ill ill rIA (' "I'_.7"- ill h1WI91"in tildl yit'l +t 5 .,p ~ S
,il i~iIy fl'inwtC';tSinlq rlodift-tli~is t10ill('lT'iLSV yiCldS 

'Iht'i'e 'lt"- wen."l onlkh OhliW', and I " ',. I,'sp -i\ .y tlnn'inlg ol their ilv';lilbd)Jv arl' . *1*1htInigratlioll I fihle 'itiv's 111C IS 
l'n-tcjs t\ iOW( 19170s".Tilt", the' d( I Iv\vn it \ .o (h'cadh', thilltIC Clt'l I;11)01r ;lilaht 1 ;land; thisis hVSS tVxIJhi1 nt'W\ 

ll . Ib. exp!lailo.d loolo. I1.I(lih h,. it dv'c[.va ill ill fIlint a t.ilinl im plie's it Iw'vd to illc'rvilsv, yie'lds it)l prov\ide 
I'tdti,.'itrd alrc., thiall 1)\ a dc.( Iv s l l,i ci ,\ii'hls+a'IIH food 161rOWriSillg nl'lIM1n I)OI)Il;ItilIS. Fur-thternlor , lite 

co+st <l'illcrt'.;ksijlg (lt- land unlldvr cultivaition :lnd(i t-w
l' e'vcr h .Jt'ss, aldtlih.dI -vxtoin'lliol of statlistic's rtcvca;s 
 estalishililtm (dfgovt.1-lnnllil po)lics to)implrove't 
dilli'ticrts htl% .(.If i hllp iocilm r1-gio+ns odl,Latil staoldarls +fli\ing,rc'inlbrcr I t irgtenty libr if(\\, and 
A1114.1ritca: IIw tt'llrltt.a att d ,,btrlqpic'a rf'gions showe d colitinlilld t-1l6rts to increalst, dw<.yielhd o~fiod crop~s. 
all i'l 'vtse'ilt the.Jr ;1\ cr ;t~ev yic'hds \\ hic'h wa':s not 
rt'lhecit-d ill Illc trl it'al at la , \v hi'h tw'nded to,slagtniliv 1ILl I~ itbeti in l'le ul, ill addlition , thlat apa;rt f0"tlli the'' iod .+vc' div' 1()()()- 79!PI ge'ograp~hic'al diffi're'nce<s of'olir c'tltillent ill (lIt'stions of'" 

pr< dl'tioll, wv' iust also)conside'r ft- dilli-rtviii social,
\\'ill) r .,,ir t to Illv. I tllr1 .111dc' tl av po(liticail, t'ojlollllit. and(.1 t' ll-ral silliatiot ls ol'tilchc, dw ilal f. figure s 
sligg'st thalt inlltra.ss ill (hr'prodll(lion o,lmaj ,r co<ulrt~, which Itldiklle comlclsionls 1-cach'ed above: 
agriulilltl'l Iro' .s wild to bv' follhwngvilt-r glim Ill r'wjhen t'mI, atl dih'ctilllrv' hlevl. Thils, otir globall 
fall' ol'Ille popl nliltiol, ;llllotughl Owrn. an. di~llfcts' analysis 11n1sl be. ust.'d only its ;I 'inew,.' rk Ili"dh'lailed 

nIr ,dli.ls. For e'xalipicl,pJ'\, ill libc.rs and ofil-sc'cd€ altilysis aIt [Ife incdividuial coulrly hl-Ic. 
c'rops (c',,lr.ally soybea;Ils), Il 'r is it vvl'r dv'lulliic 
gi,ro IllnI'MV , C011nltling \vit h \vc'e'bli-lS, tnt'-at, dlairv The Role of Research in Food Production 
pro~ducts anld nibe)(rs, whichl showv, r"ahs \well In'low OWH 
flinl r~itl(. o)l'lipilatlil inllc st.. 0)fall soc(iall actti\'ilits, scitenfilic re'search is filnm(ine tal 

to ill(. protictio~n ol'16old Ibr tilt- poptihition. It is throuigh
Th 'I r'll( ' ill tilt' tlilizalliomnf traiclors aind Ii-i tilizvrrs re€searnlh that oil( can inlrochice: iniprtovternns ill 
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productivity, pernittirg traditional resources to lit 

better utilized, and improving standards of living and 

well-being. In order to properly eflect this, re:warch 

planners must take into accottnt certain eletnients which 

optimize the efficiency of research within alfrant-work of 

tie special characteristics and iobjectives of each Cotjnttr.
 
and society. Among these are tile fiolowing: 


. Scienitilie research is tiot, per se,jlist an academic 
exercise. It mutst take into acclinlit prdlictioi 


characteristics, tIe socioccOtioulic antd Cultural 

characteristics oflthe producers, and ofl'ourse it tliUst 

inotteglect theIleeds ofrthe eu(nsultrs, who alfict Ihe 

balatice of'sUlply :ftf dettiaid. A reseatrcfh process 

luist, therefore, iclude a |ihase ofex-aite evaluation 

to coinsider all I!.licolrs alrectiig proliduction witlhhi 
the lilatro-ecillotillic sittiatioi of the cotiintry. A good 
research systelti ilst includ e a capaitv to flelceive 
aiid evahiale niril chaliges illorder liit ake 

ither wrdsii 

paratieters iif'ftt-ittlictliin ar not static, scintifit 


approipriate aljusltents. Ili , iecailse the 

researcli nusi have a buit-iti Iflxibilitv aild lie 

prepiared t tinderstatid an mtilttlch g
g. 


As a corilli.try to the abitive, taI t-It ilimstgive ilht 
grealtst I'iilphasis toI i ll,t ieftiresillative 

prldllitiliu systeilis which will havi -v ted i'tilt thit 
varialthes aii 


Froti aiilolherpiti oflvic\%whe hilra(lioniswitinh 


lilaliv ililiis Liithi i Ilt(illt'el'S. 

proiictiiclon sVstitlls tllI 16 llettr iigratil atllittg
sc'ienis tsanld in Illli cases( i hillige inlapproai'to 

Ihe solution llltilils. 

The resllls if'lhe I-vilalili llIlase, which idetilies 

and assigis p[ioritiis to irillvills tlIte iivesligated, 
must also lr'ei applropruiate argiloill toI( 'slhlisih 


all aeitaitt Scenaii Illv tirsiatch tol I lati et 

.lilt hliarateristiis, silut
l)fltridinig til tlhtir 

exp~eriluleiliSthoulIl-c<arricd(o il l extterillillilal 

.eiltrs, whlerias othfers colud ldbcarrihfdout oiluttuis, 
undri~hl' e roii'ui(frs' conitiohns. This()%li pfrodlic'ioln 


thitritilitatcs itive anl iflielivi participatin lii' 
h i )li 
Plrodthcei' , p'riilliiigt~ .4. lcrliia aiid Iranil.'(1' 

tecthig tlty, a ll t reftiltlel llltiinreSpil-ldily 
than byxotlher liilhitdk. 

2. Reseirch has greia resflttsibility with ti-slte't Iti (hIt 

iteolehls"fi6tsetlurity", ineailiiigtlit Istall aid 

reigular suplhy ofilltrititihllyadet'iiaht too
hlitith. All 

oifteii iliili" ittention1i is giveli Illlhe thttal
stpiply o' 

p~roduction t;iheidar ;fiid (lbttt,ne!gheeling till 	 thrl'(balbt'. 

ststiil itaturetliiilty iliiiifttll, rieuiltiig inl 

liegative ellitels itti rieIts ;[fiii l
tii tisultillt ii 

Iiods, especially ,iilogthillptolr stclirs itl'society. 


Consequently, scientific research shtoul be concerned 
riot just witlt tile total vohume ofrprdueuioilibut 
should also develop production alternatives lortlIose 
tinmes ofscarcitv which create 1I(odinsetcuritv and can 
lead to imaltllritioni. 

A verv itimportant research consitheratin is the 

nutritional value ofl'he lnds pirducct fithiumlat and 
animal coilsunition. \\'itl usual]\ stems to occult, 
however, is that sectoral filanliers tetid to give too 

ucUlth atteiltion to those ct-lips valueolhigh aggregit 

Alidexport itilleitial aitl simiilar critleria ignoriig
 

vegetables as seolldary Ifcrops,
Fruits, and traditional 

natioial fintcls, which lplay a very ilmtiialtt rlole ill lte 

,ltritiot oftifnich oflle local pou)iilation. Research 

lust, however, iedevoted to tIlstflnds, isthey
 
providle a valhiablh stralt-gi: resvxe flod securily
inii 


aild, ftrllriltloe, tfhey provide filieen
to twelttv
 

ercett of Ihetotal national etnerg lietds.
 

Food seclirity rstarth qiitires greall imiirtalce 
whtei cinsitlerld il iit ill ii'thet ijutiii te rest 

tetinltty. ItI Itist linrettiletllhtle that tile
ptiorer 

sectors othe ililinl do rilot cotillite ellgtouh 
taloriics. r't ileysfttll aglatl flitiit'liii otl'their 

unllieVoiltfi ind atit thusret iote vilhierabile when 
fiitprices go ill.This ltsc the detttai lii. tither 
godls aid stltvices attd poilts Itl Iltgreal illiliralice 
ol'rese-ar(ch
Ii)the g(ellialliving stanldards tol, 

communititiles stch as Iliist tofLatill Atini it, which 
art. ci'eharai'l.erlzedby"low hIves ill'inllu~le andt, 

ciiseuetltly,cotinsulptionit. 

.	 Th high levels oI'tflltm 1 )i1l) "'euit in tlist Lail 

Ailericall otililtrits hidit hat ilti ptlaiiing itl 
pruc(ditlii Itr(It'tsses heitll(lbo
mulstlake I~laci"inho
 

accoilunt. Agrictlt it-al iestach is also Liced with ihe 

uhallttg toiit)ltr(hiietechtlugies thitl itake adequate 
iise.tfilhisab~un(danti rt'sonur, avo(idinig labo r 

dlislilacelilit.
It ctiuhl, lhiiweei', bl argltd that Ii
migfrationi i'iu1'alla~liltin to Ih cilics(leales(d'lhl, p 

a tiet fill whithtre laboirural tei'hfiltigies rsaviig. 

Perhaps, ievtrlhit-s, w Slitld qilestiii whithel 
pcoi'clhart. Iluiralili,hth tilies btec'alisinisufficieint 

Jib.ilftitr ilies bt'illg t counlr' side.ar ireahd in 

ltihaps it is hsiliiii-Svitig tehiiltgies thit'nselvts 

tsr thetit- lace 


scalrce hiI it iligralts,
 
that fiti'e labor Ioi laud. Itiltl iiftlt 

ilftftirltllitits av,iilile to 
i I Sii\'e 	atiswcr io tlhese ifItistiilts is higfhly 

()ilcr tllic'tioiis oilthis issiue.iilaybc'raisvdt 

Itr txitthi, whit justificalitln there it fit"woiilt the 

idoptiilii lhilir-saviig thtitiogies iti iroduicditii 
lillUiiics with already xistilg utlieutilfticitt? 
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%'hatwould be tie value of research which did not 
take into consideration the level of'all available 
resources? 

4. 	 Most Latin American countries have cxternal trade 
imbalances, suggesting a need fbr close collaboration 
between all sectors ofthe cconomy in generating 
foreign exchange.So, although most export products 
inl Latin American countries are ol'agricultural origin 
and agriculture foes, therelbre, provide a high 
proportion ohfiOreign cxcliange, is it possiblc to 
imilease this countribution? 

(oitparativc advantages ca;in be foiund in the 

production oftropical fiod products with export 
potintial,and they olfer several new rescarch 

poissibilities: improvement itlquality, prscilationi 
and similati itctors related to international cotsumeter 
standards, in particular, present opportunities fun 
rusearch centers. 

With regard to exotic products, it is worth enquiring 
whether existing national and international research 
organizations are doing sufficient work on then and 
whether it is necessary to intensifv it. There is 
aconsiderable inventory oi'Ib'od products which have 
not lbeen evaluated or assessed sificINI ,and others 
which have not been subiject to trials insimilar 
ecosysteiis. All of'the ,'oregoingoffhis a very broad 

arch action fbr 

Third World research scientists in general.
 
field of'res both Latin American and 

Aside Ironi the Ibur I'uirdamental rescach issues 
itreotioted abouve, there are others that itlmust he 
considered. For example, te participation otfrusearch 
scientists ili firuilating policies or decision making, the 
optiniumi type oforgalizatiou and utanagetment, tih( 
allocation ol'resourcts, thci'appropriate type of'scientific 
training, technology transfir, and Itheintegration othe 
agriCtnltiral sector into the general econtotny, to inatne 
just a few. 
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il tcgrilling and apl ydint, kiltm hedge I I ihcbiologicald, 

p h y,icill, a n d socia l ph ase sot'l p iod h t io ll rc st tqhic n , s ill , 

a niddis ,trib n rq rNp lodo Itu l i tio 'm 1t , o ld IW,ht- l ,. 
• 
ivul~l asn 


a nid r ( 'ooiil li i i \ .
 

itoclilhs l hillhanld iiIIlrioll. x ll itsIlc sot'ill 


l l i h t , , It i l l S 

It is. 1 1icialkl +-.1Ji I z c'dIhlii -l1.li,Ihtrkb i, Ih1ir1-m lics'n 

lit llilwiill lvmtl 11 'lc. t Ilits (hl.plidll(icco a1'illh 

\; iit\ l' iiiilit (I(ip'lll.:!Iiii)i't'rriotil liillll' 


I'T'looiIilill. ldl I
;l'joillls 6i(I lil\ ofl 

col-hj~t'l I oji~ll I iii) i1I illl14.1rlliillIt;h[llit(It-'. 


ic'liltill -\I
t liliiIh' li 1, i.
vIdhh'i,.iilloliiion~l, 

e x 11p l -l .1 4 -l s cal 4 . c ., a n ( i ) l i t 

cll clv mirc,4 . -lI \%',i ll
it li oll, illi c t. 

Slllr il. 1 '.m icIll il i l c 1ll.tlliil\Ill' ilit-dai
 
illi~ illi lI".c'.i ali :'(i) 1111.
t'liliCes i l illia~l (h ,111viaills 

i I'cll logl-aill 111w11ilnot ,Ilil\ toi(.1l11 'll|Ivrl' ICrslpond live'ds 

o t'd (' '",lhi t agtr i (~i l i . bi l l i l i i l ,, I als ol) w sn i iv e. if ) 

lit'Iii-c(ll.Isill lii'(ii)lh irI 4 l[il r-scliof 'h ' Iicuiltlal 
,shlould lir'hlaii r'diilll i I'fp~loglrl ilil 11- l11s liliiodilir'N 

anid ll ns ll-st41'cl ill (". \'liilils o linglhi impi slllip 

di .ciiplling"., as Iliillil lli ;ill api l o i'lcas w4-l! 

c'lllllillillii ll'hl'lib sic,a iivld anldaidali vvi\l 


(Iml'\i ll il itall l Ih -' Icsvl' lli ll 

, 


ais cls; (iiii i 11o ali olh 

anld prlla1ililshold clll(.)lh. :,1idshldlid lov\idc till 

it;ollillilil plii,,l ol'llilola,li log."., andil
illl r 

' 


]prilifirsc; .iwa'iin prolemii slvilig
(iv') apil oachii~l() 4 

sl~holdIll. dc\,chlprd I(-) li\,Iiillbh, c ll-li ildlsl'ciit-ii o 
,b I hllil.utilizc-d' alid c lolli,i'lll lsi .sioniial 


iliiprovv'iiill
lil111s b lwrovidcd; (v'i) irl ,spolldill to!g 

Ih~vl' plorar illplillic Ili'lrds, rsvil'h1 shoulild bc ililillald 

F'romll andi linllpoliticail pi-~ssmlres. (vii) , ill Ilh( 

iillile(lill'll(liollo ieslc,'i h ]lif 'illils,the'ofl'ilcIllllI':il 


,giddi inesl' anid 

cooperaionll, shimlild Ill kcpt iiiind ;ilaill liiivs, 

itirrebaisic: i i-clm'iice., e'x'llh'iice, 


Ili Iv nlcsur,-., ;I coillitly's (I..-llvi' llnis boilt
 
nd sim' 'ilic' goills, Ill('
il o goidts. To"l' hicv trt- ficls 

and d I r'latiiqlshills. Ihll 'gcovcl'ilIl'vllInIIislli"idt-ltilied 

M id ( 'Nplfi 'ld. T1o (Ictr i m allf-In ilivc I citi lils of' 

a h ii v in g d t.,v e lolilvilt a nld Il r ich'IiINi vl lrille b s t
 

Ipp roa h to Specifi ire c h is
 q icn'lg c goills , st'al 


iimillcr1li\ve. (1c\'chpqoll~i lwral'ins
\\iholu itescairch, 


\%o,l dh I mik i rh c tio n ,a li (-Itcs >i l d i~ hcd ( :iw o l dl dI a lg h
 

no~lt ' l lii ilt~
III hh' c v l all. 

It"is,d illi<cu lt io illio illch\ Iiolt''il Il d eve' lop menict ofl'
 

bllitil iil\'ves.t'
lati. it Ilwilllwii-c'hllill ill'illliV, 

,I(l, ill1h on~i:i: popuatii t~owll, it-illillil4owl,
 

ttf:1ooi A'daiclvlaiddwlplci 
 l
 

dl'si.'1dli-g iiv \ ot 
 evuhI st 

i-ctadxpil ooi-weilthfedan(4 
f l - al . ;I'aii ' d e(li s ahlli ll l k ll si ll nd pl i c e s . l i 


Asian Agriculture in Perspective 

il'le 1''lloicils oll'the
Forli. li l . d~wl'c plinirl
cou ie'i's 

ofl'Anill hbecil dCrl.hilive( Irooteld ill till(- b~l'ad fielhd of 

ai1 i c i l l i l il '.I l l iw , A ia li li i l l l l i l Ihl co n i d er e'lfi si l r i c' t u r c 'lll.b d 

to litilc ( 'egionl's;
all Ilhlwayv bac(k ltoIhit c rly historlly. 

( rrespi'' i l ng \ .the'IIIiircI- l ic is icd it)ll li of As-iiali i 


caich 'olllilliv"'s willcr, aind Itlc
agric'ilhtill't., foirest;, 

IlililrIi'c Isl'. 

lIIV' -SS illld 

dl'wldopliliAlsiaiii dh~pt-nd of] 

Ill O Whlilliiiihit lciiilk-SiS, IK0ll,g I"1Iiiii'('il 

'oilnties \wolild c'YSl'illially 

whll c-ih clillllly iisclld vs oridot'snot~ dol.And, i this 

g 


Ih;.li 

does ilot'ollsl'l-Ve" a siillicielill)y Ilongperiiodintol 

I lltl'I, il ;holild hv irc'sst'd dc1-velopmiienl whichi 

(o(.i.i (lie" 

I'illil'v) hlsti'llwhich it iwheils, cannotl~l bvlthe re~sioli-cci 


Su i neilldanld l'l'r iitslIicdw c i'trlill- ill IlrllM of, 

thlitre'policy)mallkingi laning [bil 1"igiilirlanld 

deve'(philtlllil. s( lotli issile..,C lly), whiht. addretssing lIIIt 

ol'lpl'oduli Scl'llt ly rcliaim', cquiily, ulnd otlht'r
, 


I'll
ida niII laIinidices oll 'ihpilicvill reailistic , 

dev!i'opmlienit imilt also inc(orporateill the ie-illlaningli 
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conserving a co)untrys resources. [here is flow5 it geiteral tievaie or. two, as ftiilosvs: ( j ttfttstvi'vlfttt oliiw 
realization that sutstainlet (cvltpmtett reqiits stwerai ecoittgitxti infirastritit r sential fll. slistatttt'fl 
preconditions: inlir-strttcturv, capital, kno%%sledge, 

systecff chlaltgr - and1 its a('tj5ttfIt emm ectf5.5,ti'tt 


b~ecoumes tite respftflsility thotse wbo
' iitt ttif itIllc Mtost: 

til( eple~fi. 

Ini a couni~try's diitinlth ilift it) realizv its 
(he'ltfpffivlt poftenltial, it is lie-Cessalrs to)dot a dtfaile-d 
ainlysis (i tlif .grit idittal as well~ ats ruratl assets andl 

liaiiiiis, .icerrdiig lo sjf-cilic re~gions %%sithinitt
ii.fttllli-

Coutiflit ill oiclt.lfto huhvloScihllopr it ftttcilfo andjft 

devSelopti1filttl (tniitiit lfis. 

To dot this, it is impotan(.t to Iv dwI bastic fittijlitiiglif/t-


ohAsian agriciltIj .Ics\ vstIII ilt( sftiiig ill%% iI
scif 


operates. .\gricittire inl Asiai may be i.ettiallv 

diariiri/cd hby:W)it itffos;au of sittif 
 t~rilis wssihii dtit 
Ile .oiil l e. t siilill/iitaiguitill filitilsand(-iittsi %% 

shiarecrflhits ctiiuaite iiai klldit-ii 
 illhs ofilit 

tfIiititfttoid ibitt oiiigsimii fofitisdwilifil tii)ai 

popu~fla~tiont imi-tlast., Msfli is it mai~joIictot to,ttttttil 
stutli, cotisifltiilf; liiots dlis In itigs picst'st oil atllcitl 
fiatgttoititil lands, oil (111lertioif nt', (oil 'o(4tl l vttices, 

andi oil Owf ccoifffffff 's 1tiff1flf\ fiffff iti (iii ft(f 

varingt. dcgites of sftss and1 fltagf iffliil-d~f ol il 
bfasic iffljffffi tS\.tf iftic l'; ting oft oil ani %mer 

Hts0ffflfts, flit and 11ffil 1iii,as t(Il iS d t~ fifff5sfiffif i60 
till' iifttffttfff-1ifI (AM.iftiCfS &ll .idlifii~ii~I ;ii.)ffiliT.SIfS 

5'stflvifs an plat tf~fiffsill troic~ial Asiat Soli ii~ igly 

.sitttssfll,Awifl s sffffffffflfifi to ille picfssutfs 401' 


fxfIffV~lhitt lillgI MffffIL1tI 1fffi1f (S)iJ \Njfff iit tira 

lififIs an. Iffifig colff(fffffl ff11 nfffi-,fgrifilitiffil ff515S;(vi) 
till- fI'agiiiy of1111. sitifLtio'f alioig dIIIJfillialrv tLrf, 
clittlits tl;Il1 tgfifflfff. fhffvfflfiflvl - ill(- smll I:,tltfff 
arid smaljl lisill-fiiurn: (vii) dwf IFitt that ufafffffIilavpat 
[filtit.Iuig iifIstf is ffftiii III(- I 5 uffffmilfffliatf rise of, 

hfligif. 11111Ilillfftjfjfif ill flffilf:; (viii illf [ilc thilii. 
swith all its i.itildaft Im~ihL-ill sfiigfilrs . I lfi tildlitg 
rtill)(-, tuifuulfalce I l 1ffo ifflif J~ il,( .oit hc ff1 ilo 
whiot mo1st needt it: fix) dicUvXkstfltu fl'a fftfmfflffl oh mitl 

ria~rkittilig st-~i-vcs stticliar iducffiffifl ol'iitinivff11 f fl-c 
til fi hrt tfus/fislfrftfuf andf (X) ftat 11111flIM. ffif 
ftft1flitjffifs wherv1 Ill(t maityfffi' f cultivtortS anf s 
tX(Ttlditgfv pIool andtl h tisclba 

invisffres i dit 


th~ f' litill sfilitltifl 
field oFafgrili itn frmf itittiiiiffioifislS 

essemtji ifflitifc diiii t off1flffffs il ciiffiatiig 

ticreased iproducttiont cflintts (-lt 1ffstitttfl;itfd. 

Swailtiflirtllall (t[!)Hl) ha~s sitttltittl thtdi(m-ftis III Asitif 
itgricidtit it, dive t llos, antd pffssil\lyit- siftttting 

agricultutral advance - Ifii this pufrpotse, tite confcept of* 
land reformti shld bvlli tc t Iiot'tit idtii landtt 
Itti1itii obtligatitons ill ad(Iiiff to land o%%11fstirlsli 

righlts; (if) organfiztion o~l i~ltiiitg ffil a s5 stwill basis b% 

p~romottinfg fle gi~o%%tliof tilt( ielt's 05%h .l ssttiftlofts 

Mslih~ vati pfrottvfif t o in.tatstIVfts tf smalil ;:s %%(.l 
it', margttlidt Cailefft an dttittfrblf hlit) ffilfliaff 

ipttductlivitS an ill tonie its %'s(Iiis f\Jtlltl illiiill anid 
tiiili andif ( iii) tli%tt-iiiltitoff ii tIJoppf 1fftflitivs of, 

1111ttttlfitttvil ittotitqtti inol itl l t t-htst 

ttffftjflttfis, smafll an iiilSllage idustries. as %\(-]I is 

Opportunities for Agricultural Research
 
in Asia
 

Accordinig to ait etcift lrtgutttt-%side setotriIl reivws
 
coitl ing igrictiliirv ill Asia )AII lofl)). ihie mtajor
 

p Ltttisjitst1cil (tfltnft (jffui-lifi illt5tsi it 

(imititsed agriffilitoill 

is tS'.liilh)IV (ii) IVS(Ils 01ii ijitt1s, itld sitldil Ilfithl
 

Sffm.1 teiltftII lot pfnfftil-tivit 

lofflig .\sialtti foltif f. Ilots\\. andica Sis\ 


cofifflf;lfl[( m oifjtf (isis fr11111l Ittll(i fasfs: anfdf ( iii
 
fst ilfvf~fffftffis ill hlitl 


a ifff ac i i l di Ic lff-dlfv4lIopfff l ffifivs, lfetflfS
 

paf and1 f"Ilcafiiffm ff;ttof lfiffg 

vvfvjf 

bIiluig abiout gicllff111aIffff eilffi fjt.cplhiitv andff
 
fac~ilitatfing tlt ififif %idsti ctifld adflitfit oi itfjfffff
 
if.1111ologil'S. ( )stra lff%. .f -ill Ill 10Ioill~
lit) 

thua (vlfoififf ffoflitSvS%ill 111Sf(41ff k ilicav
mole ht.i'h 

tiffliffil fttff ffsfftfilfs f1Ifjlffff uuf.jfL 

Ctfffsiuiig.the.cSifl foaitiilblc andit ii tfitfffff
 
aglgffilic L1ifttilffg flit. itil jfffttiftialh .istifg ltild 
tilttl 1f( is I lt flull', walizi illfSfflff..s hiffi liig 

flaill A..iafft coiftifs. fti' . t(, itl' Ifo
'ilil apph 

agtiiftlttf-al ff111\%ithi rfffliftlltel wat-1ti ffld(itl~fs 

sfftlfjfit lfin tf ihl 16 ill Il htighi-\ iiltig Svfiftits o 
it ciand Mtiff Iti ills to larItge afifas ohIitifli d 1,111(. 

i.ssvtiil'I 111cle is all iflgfffl l ito agi tilt itfal 
Is t o detlvelopf (lop vtrut irs w ith aitidlf rallge of' 

s rlst, andf fldisim ff-Si'talff 5 ISits iffjftnftfi Ilie 
m ol'Iicift-S atnd fitfft~ififif. SujilalIv ill all tliluIr Io 
Ifiltiffi/fz fi-ltiiitf .51 le[lit- h(JtfjtIff hnfifttivsft 

to ffillfiffu/dwti1so fdifffiff.afic fittdizert ssiiil 

proffifftittg fill tist- fffigafic fi-rtili.'ff shouldf iff iS I. 

CV(Ill 11101Tttiltthisis titaln it hats ill tivf past. Tlis is 
I ttcallse tllffs, awr sigif~ici ant antd impoftrtant 
coilts idcft ttjffts 1fosmatll hIttftfft5 w\ laii smallh, 
I'ii tttru landldin~fgs wsith very sitatll catlill 
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resources at twir cotmmand. Invariably, futurc itcscart I Role of National Research Systems
 
programs should continue to be fihotistc oin thost bod
 
commodities and Farming systems that ar directly 
 InT1977, directtrs ttfiational agricultural research 
related to the neceds til' csoturce-poort-arnters in ilt- Asian s'Stems irti' Asia, Airiia, andl Latin America wvho hadrrgito. In addition to ri'c in rainled areas, the oilihr hintd hid in Ihclligitt, Italy tt (iscuss I't'ntials for 

ttti'ttitttttitjes ofilllgttrlljlr c to re'solurcv-ptoo)r itrIl's (topt-ratittn :\illtlTtg Nationtal Agrittultiral Research 
inclute: millet, w tuIIIsIS,'alili, indcassatv. Syitts", (*;tllt* tilt with ititituler t'tconlthtsions which 

essentially St tiv rol and re4ponsibilities orfnatiotial 
Essentially, rtst.ilrtiit and \lttnsittt arte tItistvly liitktott resetarh systetns ill Itckstoppinig ihlit~rwarti
thet p~roduction proce'tss and \ould 'tvComspoodingl1v dcvclopimviltal dirulsts fil'tleir rcIsluct'tivet 'ounltrics. 

r'ttir' strtngilt ictnit i toritati.g M'ultt iIno Allong t'hlI u important ll'(, stillitlott' titthsins, Nllit'h 
adap tiv' r It'scaI'ill I alsloal Isjt'! it t \hitt h: (iitr valid tsday, ar:

builds off ite %,,trykalready (lt)nc at to llillan:tionall
 
:srititural ttitt.(iil ast ntacnttll Th itil attti tltibt, t
 
rctst-ar -h institutions; (it) Ir'lht'tls Thililltanwc otf, tlst developqing co~lltrliit: is tol bring.about 
rainli-d agni'lu' Hsalllmn s l'lS ii a contimno inc're'aw ill ic-r'stial ;full aquatic
 
cxtc-nts tll( c'rop t' vcratrv Icyldl \%hcill andl t'itc; (i\' Iprtduhli\'ity wvitho~ut dt'n iloll to Ihc lotm''v
 

olphilizc, dir iltt'gr'atitl t liodcliat tlu land and waterro and lik'sltock t tttitit'iii rastourcts 
]prolut tiol ill silall-holhhcr I'llrniln N3sit-ills; and(v) is ftle ctry'. F~ur'ther. Ilil-ttrchnlohgics nust belihrcwd ITo1114v('tloilic-as %%('ll;INilnsti(Illinl location its we'll as silluation-slpeific. While concep~ts 
cni'itou~nc-li inl \ hich Ill.. 111lk 4,l'1h. IlwX , ill As.ialLIlT a11d hasic relsearc'th inatcrial {;Ill7 bvladale~d by one1( 
opt,'raw..\Areas ,ti'ras .lhs,,ill li%rstor'k ct'Ol~rv ftri'nlaiLv rlt,lthe lprctist ' Technology \il!! 
rc,,rirlch shoul ill( I1tdc ctlici'ilwt' inl fi'ctilut It)[ opliiInII have'l' l be dvhv\'c d locally and (aihtrwd to div 

as pasllt. '\cl tpIolt I(tlion ;is %%cHl and~I lo' ll'l, C'oonciliolis of*l'rI('h arca ill such a way [flait till'. 
lit ihl.c asv ofI lishcr.fivs I vsi-or IT. ill(iwa,,, ,daltlrillioli ecolhogical stn'e'l.ills ttt'an arela al'u loaxiizcd and 

bvtzi,' ;iShT,)h ItI . t4)1'solit(.Ct'lll'l m 11as, li(' colohgical iisk%and handlicapls inininmizted. Thus, 
IH'S"UHttC H lK.rt ( :,,r r ls ,omdill-ly', c\t'llsion alstliolg aind(dy.llaillic naltionlal agritIldluolil rn'Sel ch'ti 

;iL: o lish'.n Irs fletd ft s ,vll is a m ost liar slislailling it t~vumimic;1 I ti ill a'1i, Ilt1mr,'livxt ~li', .andt 
It-. inorr, ( I.os'1 liutke'd ft th, l,r',,cit'h t'lli is. Ii ' icd~l'ch lent Illegalm ;[ni lotr comn\crting tilt' land 

il \%o l]( bc1 l' To''lk11 ll -11l'l1iltc I'\'llrt ()t'lhit. andl~ \illtcl"v'lillN (o 'l ,l-a h aIfi'l inlto \\tcalllh 

e'xic'isioll ,siu ppro tlixit't I-to ill(hudv' tilt, itltoll tio-iit'., fiv'allingfitd To ivt pcotplh. W\ithoutl a Stronllg In-warIIc]7 

.Is%\I,'1as rellt kc'tilu a lt's, ha;sc, il %%'illnot, I . 1pos.sible Io inl elase.:and sulaill 
filot Suppqlies and natllr-al ltestoul't's, rc ovvt'i-tl'trl,
 

Il III(t i l I,o l,.\t. Ihr,'l' kvI s ille
-ilt"iiL Ic'h'\'ail i',ho o." stablilize' ipriucs, and , Ulplic'., 
iflipolltill ift I,oll ,idl : I i tlle ncc.t fl " rliarlc tl nilt, The 
ot-rationral lilkat., Iell~tri ill~ilt'nli l al It-wcarth Iii) E'ac'h (1c\'chql)ilg cotnity\ mustIInlitk e've'ryv possile 
insltiutt', arnd national I'tsc ll Ti NN, '14llsl ill , rdtcl It) 4 ft't i tll il rcase ihle Ipltduwli\'ilyv ol'its clopq s, 
c'lslt.' That I1"1ct' l~gtlflll 401 flt Illowr allililals, andl lishec s. E1161 is sholdho'~~ ic'. Asia bf1 filr-usis. FITrlTo 
1,111\ hll)ll hc s,'ir'lltili ;o bi'iv,'l 'l oflOw irnw illatlioral bv,'nad,'l- o du ' wg'iolal illibialant-S ill 
rc',i'ai'th nt't mik: (ilt ihic ilvCd' it,, co', (m l ohcalioll- dt\ch l ~o'nl ITtInsollc [flat (ITT.lTIijiS tl' 
.,p c'ilit" I sl's' r h tlilf-41 l h'di('h ,tial an. shlfrcd by\all Il il ernlis11111h'l .1 111111filluff,' ofd 'i,' oghtical ogt adva',llcvt 

t'm iii I u . l a'h(,\,h lflt,,sa l ,t~l\ir ls 'tcivt' tJ'Ilt Simt' 111,t cir" holdings anid Ih 
w\hic'h k,ofl~ lit' llal ilopollat. , fila Ilainlicd ill'as %,'ith ,aglic'llh fllll h l. ITToldehr tota'l,,' this,, 

sc'astollall lim il.1liol, ()I rain1*11l. %\ vi ll halltgcs ill y,,\is gi i'lll.lhI , , it(11'aih'-d inll altw l, lon-'tSl, olaille, 
C'llivalio~ll prio lit' vs (stiI n arnd rI rnll asscts. ;is \\,'11 ;INliabilititvs, %%illhlavvl to hc11its I'hiallgrts ill Itlantling dT e's) 
mlay Laive. OwtIf'suho[llt Inaldt. inl v'ach Iountry, 1't'gioln by lcgion ll nd( ation11(ilating dIollbhv ofr Itilih' 

Cf'o' lIVg; and (iii) (If, xlvc(] lotr %.'\saind( Ililvl'll of[ pllans dv'\'t'lpct whit'h1 w\ill iwl~p tit "%ct' le the 
opltimnizing lilt- linkatgeN blm,tcllrst-art-hvn andl ir tl1;ljtl cotlisl'iolls r1'gardling Owcwali,'alill 4tftllH. 
e'xhtnsio~n st'r\,il't' ill oldhe"rhtovlstln trarnsh',' to t-,%] 1'th l tl171thilial tol'Ilht atca. Tllv sol'-'f-SS if,1ht.ascl vchlpo 

.hv'''I~llcb, iilrlillllt-is t',ti 'd ic'thol, , pac'kagel dh''chlp cuvllal pirojets shoul aiso be, Illolnitlfrd ill 
Finally fill.[( is all IIIgc'l(ll ,rtd t Noltolallizc ]loonait s \%(-I'is 'tllcnoity *Terms by usin g 
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dlays 111-floyin v~mnicl'rattd. 
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olfil holl,-rl'a lge+ 
rt"stali'la ]p'gnail it, p <mill' (lit 1-cli n lto 
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,,v. ,u1drco h'.s h dcd fit- ,' , shd, in dH p>.m,. to 
lal n wi is il sil l 

t(lilIla\ .Jilal l, tIf(-hQ ~ ,, t I tcf,l- oo' \''.c]h 
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(RI )A\). r'I Is ti l n ,tloldI l) \. sitl i h l I', t i\%t.t I hr'[lt Ii,,n. I '-sca , If S\ st-' l. ill Il+a]lg h.d.,h, Paitan, 
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M alaysia 

Tlbi , , 
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RESEARCH AND FOOD PRODUCTION IN THE CARRIBBEAN:
 
THE CARDI CASE
 

St. Clair M. Forde, Ralph. H. Phelps, P.O. Osuji 
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%%l i(FFI I ca1 )11 \1 (1i,11-Ilil liil 1.11IF loll.iF lli lailFol .111lel Iv a k o ili ilo lo ;I I~ IIlv od I 
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ameiy inicrealsitng net inrcign earnings, ullit aiid 
elmploymenl. Ol'these, increasing nt( ibreigit exchlaige 
earnings stims tItO tlit ilo critical isstw. 

\ithin this iolitexl ille keyC rldelitifie-d ill, Ilw 
agricultural sector is tiat oigetieratig Ito iccteigtt 

excliallge illliligs %% tltiildithi i Ille sectllr. "hun b,ljeelise 

Ili aihievei tihtlligic ihctcasilg til( ptoiicttiti o cll 1d 

aiid nslllieid coliilliidiiiis iltl both Ihit alndl7 

ixlitt t itti l ilillickvt. P icLticio !tstgrailli ic 7d7 
dc-Sigl, It vd io lii1ixill izc. iI I I I II ltl t\itIihlillvs a ill i 'llo\h 

tli sctttt iits 

'2' h ll' ittit ,icc l c I l tli/l li lf i Il ci lhl cLd tiit0 c I h 
objicclivu~s \%lllld illilldc il iastd plroldiilill l'llhose 

('0lcicct dili ct t i awcoil -tt icbri i gllttilirte icd wilit ,l'allced bv Iriol11lit Ip I ;c'oiil d b1-tr ll r ioni~l, M Ihil(. l I g 

It o ex p l i t dhc pl li ri ia l ill T h ir dI \ \ ' i ld li l i k e tl s fb ill n on -hI 

(irditillll ( lililildiir~s. Tlhe Ilild iliIl.e va'lli. of,' 

vi1'x l ' i lill Iood impoi rts ha~s siahilizc'd ill ic l' ll \'c.;iis 

aind ill 1118 1 a llollllld tol sollic $1'E(C2. Ib~illionl. 

Ii'' l ' l i ) I d O ' d ' b i l l i l l i t V' O M iM' .d0 1 1 id i l l l t i l l 19 7 7 -

lf!)B ) is ai lirga11ive' SF'( : I billion pllr allillitl. T h'ills, of (he 

i"ll, iho hllihl
aicI1 I IhI Iit S.(.'lf l illlnIl s I i Isonlii. 2 % 

( .oI (lwiill'ntl, IIs sc.lro 11,1s Ii cl iicai l I l11) lit" iflthc 

oIbitl si so w g i itctu tal ail )illiilsla ls i t it i i r Oic 


icc."holl.l0 ct'0',lll l\ 1,i l Ill- a hic\ rd.' 


Thi'll(, iip irI bill is dhorlimitld h\ livestoclik p iwi ts l($ (C 

.-)7!1 nmillhinillr;., anlrd I cc ls~i ($I.(: 1lt6 lilillilli 01r 

flD,ihc i*. ! i'cl iqrl ,s acllillling ll 5-7"/ ol'i'll 
,imports.lIi11.p] l I ill d(iili is illiliin\ wh!.ai anid %%iii'il 

fl lr, iio(-o lililig tb i 11$E 1' I I lillilli. sin 11ll' B) n 1aliiiz' 

is lilstd pihllialrit,, ;is aill ilipilll int lil lii111 li' vds, 111v('i, 

dairy proi wNll' , anld ;iijimlri fccd-ill ut i i vl l -Ill ak i 

till o Ow1 o'lhl b d iliopoll h ill," Gil 

Research Direction 

Aginst; this baclkgrounlld, ( :AR I)I hasl, iis its ision-ll "tol 

cliliriblille' lol i ltil lilil dh' .1"Ihnl iililt thrliu ,h (he. 

g(.li1'r-ilill anldl diss'iiilliiliioll fit' applroplriatel l'chllilogy~) 

tilliIh(- brlicw ill" h c (:iirillbcl oiii t.llh".Inli kiig tol 

I xeclilv Ihlis llli.silli, dwl Insiiltiilc has*Iorlliscd fill 

if',scl-c'lh Iliial is; iiillll' (lI'illf-gh"anld ailiicd all rl-lillilili, 

'oilltlailli t o flr'ilpl alild ai illi'il Imi (111flillii, 

( c h I I ) .;I ~ t s al 111 ll ll Ili 'lilillgiv's hai\' 

Ill'ill di-vvlllpe which hiavi' Ilad al polsitivel im lll- il Iljd 

p~rlldilitiii. H ighlights iil'soliil 1*1fthcmiu .r 

itciiev\li-itiis ii1"-vgiili be'low. 

Impact of Research on the Yam Industry in 
Barbados 

iilic t 
eroIjIs tOlti lltire C iitittlltse.it (iribllwtl. ()1t. 
ilm agricult-aitailv jilt1Il talit slcis growl. I). (1Ilat is 

IItIt sllcics ofci tlliitlt ial sigoiiit';ctte irot lcl- ill 
ill;ciltdos anid thet i~lsieti (I tiititittll. 

iiceitdlltll 
W.cih lit, .x l siii isl iiiditi '(tilltii itics illihw 
iit., (ll'E lriopc anld NolrtIf A\ili ca'i' in the i06ths, 

The yanil (l)illloncc I/i/c.) is clle Inaiorlstalth, lilc{ 

ii sgli illii cxirl (iadc ill this, i' ll iodily" 

ivsI i ) Iis II'd, a 
 ; i, g I 1 _,Ig 111 ovt-cr Ihle pl il'hd I!96.t-fiT 

icS. 
I cr~i.ll,[romll aii llll f147 tlIhe~re \\;Is ai drastic dec'lille ill 

'ilii aiadlll Iilli i ldi s, sc% i\ ih ilt Il il iii s iin 
pilodhlctill Eilling ill i 2o1 Ilitclalre ill i1(16-/66l 111.!(lil 

l a esilliii i l h t/ 8 O) l . c p th l d 1 !11i q-7
l . V 1 i ' 1,$Yii111 

c'xport'l dcl.CCl'' IrMi llil 17701 tilln191711)l367 it 

ill i973i, Whih fit' iililPOlr 01'\ h lllllil('p l i illcfi vase'd rloili 

5 It.s.1 0 770 tIll ill Ihs V';i 

O ) inv l l h l I oi l t lo i s r-cs lp l i s i l ih . f i l l ' li ' ' i i ( w a sii dw
 

ililpil-1l'i'i l"It qualitly ol,1lil'1 \ ' ,i 1 ilbe'rs dilv to
 

Blown Spot (IlIs) disDrasc. InIts condition,
%% ishick had bt)'i r cporlcd it]i Ih4- iiiid- I o~lls, 


charmiwl rizedl b ll h (. l e clicc (lf's;iall b~rowni licr'llic"
 

ll ilc I li.tll lic \;fil I li s. Tltc tlcplelt c oi lhV 

spots n rcrd (Itc lit " il i ikcia lel anid i mo~st ( ;I'lis 
it-l', ., Ib li . 'll liiiii nsum ptionl. 

Ill ;i sli(k "!'I !Its dis('iis' [IliMi sili'Wd i 10i73 Oh)V(':AR M) 
scilidsl,) anld SI;])iill'.d i plriiod cd'six yv'll'S, iiii ismlitil.ri 

v'illi %\as.idciliilh'd ;itsO Ih a'ill ] aillIll o1" I Its. T his led 

tol Off. d 'vloio lii itll l'ai Ili t 
• 

'lillure' Iv hiillilCt Jill. Iw 

v'a;dica;lilli lll is anld [x\%oother \Villl ,l';itilld I4) it raplid 

t] wr plalll i (lccii'l)iillhiiqliC whi l -y i Il to 6,loio lllsD 

'oulhd In.' pro'dul ced hil ai shi ulllf%'ill wilihl six 

Ililoill
h .
 

Ill the((h.vt-illl pihlisf. tirol Illwed, the(oljv'ctive 

%%asl~ tol valII ]l'l(]ldlitioll hvto I'v'111(1v1' o' sH itllllils 


lo dliingi ailid dis i iilillg4 clliliilvriial (Ili ilir ' of"
 

laiilliing Ilolfl-riail \%hick wals ofl'lil i (1ialil)' aiid
 

rflic ic of, I Itswandill i il- i ilsf.s..such' Iliiai ril 

haid Ili \.wl'd, ill fid ir iais, t ii'ch rl 1.1isl, iil le iallil l 

h ovv'i l ) l'% illidh'r conl ditiins of high lli ll llhl .oganld 

o',er fto% Illder Ilic coliditilis od'hlw I('hitiolg 

plrel'\l 11ii aill(il I sililill fill''c , ill oll'i"Ewsrlli 

( C iill b cwaii sillc . 

It, aiddition tol aichit-i.\ i,(.l iiliilidiatcl R & 1) 01)icjciive', 
the' \w rk toge\' mdra.l'le'llai I'vle we'd ri'4onall inte(rest 
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inincreasing yani productionl.thIII local consuptuionIo 
and export. It was realized thatilthe a'ailability ol'iigh-

yielding virs-tested planting liatcrial aloe could lot 

imiprove Vain prdultction anid vlort, and tli(e work
 
se'i'l as a c.tal+.'st iddless Snllito olflle other 

r d r oi lii:tioti Ip blems. 

The d(e'clolmiiiet ol' c(olliletly iic'hallizcd sysitill of, 


ya i peoductioi aind isclieilt. of'egistereil growers to 

piodlie ijlidity v'irus-t std iltinIluiutia 

Clltrihilled signiificauntly i icl'icsuscitailii ofl'ile yaii 

industry ill Barb'hiuos. l)uuiuu thi
c idwl-)-l1(i scasoii, 78'Y, ol' 
the .it'i to ai) viris-ue-siid pllitinghlal 'uuItilizeif 

Ilatcrial.
 

The Impact of Tomato Variety Calypso in 

the Region
 

A wvide rauge ofv\cgctiilvs is gi%\nli iulthe regioi. ( )K 

these, to iato ciiiljiics ilii most iiiliritiuit losilioi.
 
Incriascd vi;ir-rouid pmdtuctimiu ol'this
coiimoditv 


dlce depwildcuuc(oil 


S0iTI'is Miil wouldi a 14.lialh. Silly\ ill 


Svild I'l iilipnlis 'loiu exutra-'cgioiual 

fll ll ihiosi. 

oultrics %%il
with cxteusi. loil[is iidlistri.s. 

"Ihl'1n tiu "Cu'l)p,i,lih\.Ifi([\ iciili ol" 
;Ic'opil:ar hic't'dili,
ti\vc
lo~llut(+) ip+.gailiniliatcd hb't\\'CC'l 
(C,,RI) itld thir [Inctll. Pll'l'lI)(.Il of athol;p,and 

luiicrlmtiouil liogrilis. I 'luii-siti of' lhi'ida.The 

<'(.qptrati\v (.1, plll(d lcd 
it 11n11 ..rol't lllf hi-clding 

hioiirs %%ih mhre sd'hledcl lilr aIdlitpthilit iii 
l hll 

olisiidcra!)JI .oillipri la iil t4 disasi )lidi t;ilnlO 

iisisiu! ,(v% It ( ollt(i 151 ii \ ils ii 

li rl ll ili riiii ' illi , illhc \\Owstlumdi"s. 

oil iii 

Oe I"st 1lOw ili"s (s i, snuici ihreIhlese. a fir ihi,h i 

hrcu'ilin lilk-sciie l i waliia
llue \ s;i, l . ill 
ti ils ill riliilaaii( %%is iii tiiii andiIlid ln il 
( \ I hb I rwltsglingIhc il ulllswk 1ill)[wiitd Il.S'i 

illl i"
ilillhi l r ii and cllhi l ii iiiu lilliI'T rii(sl(Ii. 

(,l suIis aIllillfl,lih-sijldii',\ iiiv lpillliriv 
siiitcd ihiis c~ ii \est iniji"s % i illeli lo, isl w 

pI(hi iiili lsh iiii k.i ii us niiiliihilisiv hasis. It 
is Cspl iuhIy will%%Il lhi I ii l 5 iii ii iI'1r siical i\I'llfig1 

iii ihl ( i:rhilliii;111hit..l iiih ifu%ljiu iiiilhillill 
cni iliins. Ii is ]ilul I i -s liI1,i4liiuih ii sit, ii 

<siri y li is il..iiiiill ini l." ibii ivl-mslhgl 


resist ail I(ihuuath ei ;a1ld12 lm'/'uuumjmu. to I ulifil/iuu. 

aidto .;Sli'mluu IuiI 1i+ lil+isli kilwV i Ilhi,Iiluuu 
Iolh'rali liiei, uI ith eail:hkliglit disc'aw b\, H 

w/I li aidilHilli :i(,i iiosait- si ins, ( ,ilvlo Ihlat pso 

shih hl I1( irisiti sil l u('lilioi,clis. hiii iin 
s 'iei ugilili' iVulidii ioihtesIts ri,+ itddiiioi'll.l . 

pllills k li( oiiow i iaiiil hi ii, toIl sis iilIiililcie 
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C/adn.rp an/ri'.,. Other Ieaitnlrs which have
 
('(Jlriibl l to itssictess in ihe(aiibheaillan (uiniral
,c 


Allielica are: 

- earliness when 'oiiiparel with oilher saiielies; 

- shlorter Plant stillure, which allows the use of'shrtcr 
stakes and reduced INtiig; 
heavy-willed ruits with firn skin that iniireasi.s shihlf' 

lii ioldnstlrageil'ii's losses;
 
- incnrporation ofl'tl' 'J"' fbir
6h1us.issioll willhoill 

uttailiid lucdicc rcduces daluagi dliii.ig storage as 
vcl as allowiig i.uiiaehiuili har'cstintg; 

higher hhlIs thau o lher varictis. 

"hrms fiiatillrsreduc pilinhl'liol('(sIs and, ittie salit
 

tilie, ilulcase Niilds.
 

Iii rccci tim. ' is fiiiicl lfu\'or(:ll( sith a uuuluhir 
olgroweis ofratilig s.stielis u" :iiiih15rcoicr Cultivatiio. 

\tililits itdetuu iuiiuig ilhc to which Calypso iscxlilil 

used ill tle lgion andul, ltIeuc, til- iupal it is makiug,
 

thatihuaiaau' risV il'ih plaititcd In
e 1.sliiiati alu'ca 

C alypso il (Ce'utralAlmelrica is flY . h total aria uli
 
loitulato. his igiu' is Ihiscd oi sales ofl'sed Friouu in
 

tliajou siupplie's nI' if( is, seerd ill Oh I ISA. 
,A\plrI'xillitclyI6Il'+o
kg ol'se'cd m\cn.so.ld14 ('.vutrad
 
Aicni('all 'ountiecsillIlof;.-). rc.ln
vscliug all ilrcit .16.')(. 

li'4ci 'sculivatel ill sii.( :;lv 

Sals of,( :il\pso stcd lii iwot uutil.r silpplit.ri. ill 
Truiid;ad imd Tob go iiullolll loo kg iii iiIto 1off5, 

tiha iltH iis ilesinto auljj illixiu I lls.ti.ls t( lari 
,\IOIll llive csiillijle of'hliilleasel ili iIi Il1rtltl'llo 

in ullnfli iii 1riui' uilii.i ( %lVlSOis T Y$ 2,24-, lIHr 
Ilnlarl, I' lii. irou 
co,nstis iil lti' Iilil hIriiln s 

I'd dlivcd fiu llhigh yils liIT llioll 
h uililliuy. 'lhiis. (:;lV.s 

jilltisel+ vatilii Is S '$I illillioillItlitill'S Firiuerps 

yir .li 

] I isd ll[Ihll-si iiiiis. iuu'ii;i:,'sid llllilO fir inlf ..1oh 
11h.( irllh l i a iil [lit,iali l niwii 

(:;iirrIih;iii Islalids) ri Sihiug fi'iii i liss lfil~is) 
-i i (I is(iixillii's to TT$ jlilliull$,-).(Illilli(ill) fil 

\ iir.I[rtoi Ihi'iasiillahlc i.Siiiliu liiIhiil (allypsi his 
hIi' ii'( i siil( ;i Ia if-, his'I ii h lw p i t livi iii s, 

' i giili I(iih riiu u s Iiiiu iisr li iilsigilig i- illipll(,
 
l i, 

VallivI' o 1i1ti pcriud is T'$ 100 Illillilll (U $211 

uillin ) - rui iosliiig int)lli'ili's a rsialre h puoriccl 

IlialTT$uI. luillilu ( SI iS i ). 
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The Contribution of Research to the 
Livestock Sector 

Tlli ljvesls)(k sx'ssiiis iii lii( Caibbelian in%.1''iiri 

extesive' ranigeland SNSiil i jill(neiorI ss'l( al (4 

in ((lisivv zerss-gii .ilg *. 'sti III s) Isi sii tiitied ii Ii 

Liveistock priiitini Ialls lai- shoirt ot iisiiaid anid 

pl1c5vil itissilis. ssi slsli Owihigh~ljplssjsssiini ssliss-
prodinisig, Ill%-(Iliiulii\ plsiiiii( si lld~ lii.8Ill~i 

stoctk ;Iiii jslstsiis~ iuiigii Int dwi plast, till[( 

imitioi ll s lisisi gissien ills i5ll- siidlfgv N-goilivs ill 
(silssiilsss~s isiiiig s\siiis. Plans loti 1111lii~i1ssl~ljus 

CibbeanI l~ivsi515 l'siisls sjllstoiiiil 
iI IcI Isi.s%si 14 Is sIsI sgit sss1-ocdt [(Iiiih)lat sIil 1 

it iljti ands sxjsiic psoisls supiclilsls isijisliswll 

Ilosis onsisil (Isc Iri oni ;if %cl%hi~sI s(;11S.il1. isit~ii 

vwhilli.s .costs 

Ill FtslsIsI' 1()- 1 lit- I 'isiss Sit\ of illis Wcsi I1l's 
Iisiigr l5Ltiliclo I's (I ssis isiliaiss ofi \ilihlw 

Tiniial an ei mliis (illss l i \ligsisi I, 1(17(. sssfitl slIt 

dwpo sl(t%;spssci is,( I fl~). 

Tll masii ll i i vs ifll I(-51\\[-;s if. Iiitil\ 
1.illplhsill sosldpiliisiis ItillI~s lvllllcs glasse and

lalhis5/lsgiil,siss ls Is,] (lisiil( ii Ifiii ands 1) 

Jsraliss III sissisisc iss liiill Ish c\jslsiil 

iiilill silist(i\ c silsi Iisssi1s11Ilsii k Isrliinig 
55 slsisis. 

Tl i(iclsiiaii sslssi-slslir anofsi iiisl jsiiitcs 
i asss miis Is.gisiiiss hsis sl ilitsii lsiiiLssI rdal 

plogai ovcr e .s ~ss.ssif asts li' 

lIn \sit.gii;s, fisi f'isiijsi' s1lisilst si-d lisiit I sjci 

ollls s lslii. la ljsssiilis ti mo I-t a o(i ill diii ss s 

17""s1iissill1 hsiss"Isi" i (till(': ('i11siis. lis 5io-s 

sjssssst Ifil hisl ssnst isii msil gissssjs osf.Aitiguia 

-liii'.'\ siassfiii s-iss s s(its s ssid ls iIIssuisll -,s 

ilhi sslsiis ils iniliisiisI '11ss psisgisillss iS'iiiii 
pissdiisd it pss ossllm icII.. stlisil igississsiiiis 

i.1is11iatclisliss; ilsi gisissil haisls, hisgsi~ icls 
qualhity, jsisss ionss pai iissirigl slissssstan Ijis 

tliiiss.ck dlpc It'js~lsl c liv(r cilingii ;sliss srailgld 

?il ssuli illtliisil nity tossro tisgil. sntbeIixilitis. 

Whicreasl miosti illii hiroisinug gisses besing Isuish ii 

Al\uii,'s isiigiiiits( ini tli grasslandls iii i~ust, ( irltihl ainii 

Suhli frctrt Ilreso'h (gll(sllv.ls 
wereu tslilulv i) jilojvcI stall in ille Cawalii aind iii( 
Yuicatan Iiliisilla ill Meicos. .ssisd t :ii~ "fns 

llavv beill (.il(itssi, Inlly.sil whijil haves'hI~tll set to 

otseistllil-s iii jiastiiiic issiniil andthil5ljliiit in the 

Jrois: and sutiriipics. Thiis litgissi is actully~ llc ccilitti 

usib if, hivct~sik li-clliit sNisiii,. 

hiSUIIS hIMVV..SlssNII [11M OWi'ISV0hlkiI' -ihjiils tid
 
li~f0UCliii' iVIgIIIIIS is WCl is gl ;1s(Ss tssilldb III lilli
 

basis ssl moilst sysins toi~ii k
dvigr iiio~ijls h'st-ssck
 
lhlssilli ill iisIlil l Itsol aitaiiiiv oillv
~iiis ihililoco 


ssg ihlis(slsiil sg

;1ilii\itoks illssgsidIil liiglisiuii~liisprdutis iidiii
 

ilssnst~it lis lllssst1and h~ilIssaiI lis'aib is itlii
 

dw fa L~l islsiissiiihss of this lvisghsl if) lhiissilo ililore sill

sufiieniit itIi imiiil plissliisis ands isl s1.)iss l a sisitiildc
 
cconomsiil tir loissi ii livstocsk l~o iiiiis. Fil %%ofi
kini 

.\itigliti Isis llsii I\ ijilrithi lt if shlizd hei IsssilIs 

till tilt- ( :iisll Iio plssisis is' Il 11silsgiiiiisblsss hs~i

proissls aliji,.i livsil 5IcIIvIlsss andi bassil iwyiliisiilins, 

b i isii.g lora~lI\ gilskk Is flsitgvan gii l1 im s.i i g~il 

s viral I il . llligl-lc~s iiii Iiis'ils 15.\ 15 esli l lis
 

ls\i IsFiomlv ixgiiiis Phicjs lhssiil slistitI legiiis
 

sfitsIthlij suijisili'ls fill iiic cilissis ssllivs~stssk his
 

lsssii imissiitcds.
 

siiss ;Imsiiilii 

s 'Iviiiss itid poissils N\swlis, I isiissiissii is1 tlis ilissis 

ilisi sl'ilis ( ;ilsiii ljsssisssk hFiriiis sins his 

sol-osslissss. h sluis lisilit sll ill \sliqit, :is 

%%slrIis sssi k (ssishiti is ssiiisi plits (it Iis region 
Ch iidlssh Bslizes, Jsuicsis iiii ( alit) has 

Thist ( :ARiR ( )MI si fes ssliisissk 

iiosii r~ial k 
inicaistedl tlsli it %%i~ pssill ts IsssicIiiid %%(.Iiillss~ 

idlfdiliii prIII-is'. loisgit~ gvrissss sissi1.lsgiiiis tll
lisslis abisssleS\ssisansill. iiisst sosil and lsiiit 

c n ito s 

A\ Milk hoissslions S\tscini h'isult wa~s iiiiitsi by' 
( \hAhR us l hwdIis ini Antiguas[( ss) %%ssik stiitsih to, all 

usslsl.gisslI\ iiihlssiit aisa ssl( \hRh( N, the 

s(i~i It jssislsds it tanis lsst inkasge 
list\svssui hsg psisssliissi u-Isssissi andiisl T1 

iitiliizitissi sslis1.,silc Isuiltls i~ li IsWsiss ish 
iliii jissd flaigis (lss lisstik Iiissillisi. Tiii Iiii 

fisils usol si tlissiii sili- bulksll of itil( lillirin, silw 

reg'Isin Nfsiium Ils laiug-sssills i'Aris likfs iiv i 

MNlissI- 'hii ildn sl'iilgcdIliiit livi Rcgiili 
I ivsiisk ( iululx, wsill iisss biiiil. As wils lfin-etll ill 

(his hiiiiis, Isl Systemsi isl gihis/hh-goiii priissihiitisi and 
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Utilization to he developed would, to Somne cxtenl, be 
amenable to lodification to suit fairms olrvarious sizes. 

'Social and ecolloillic Condlitions Which have prevailed in 
CARICOM hav'e Ia\vorcl Ihe imlplriatiol offrclatively 
inexpensive livestock productls from oltisid lie regiol. 
WVhere livestock industrie; have flourished Ihi(y have 
been based ;almost excutsiveclv oi low-cost imported 
fecdstulIrs. ]'he Milk Prod uctiton Systems project 
atteimpted Io retrse these ('cils by idhitlti'ing 
appropriate I 'rage-based ssills for tih region. 

This httlllis's Illon' ilOllprtlnt as changing econc)lh' 
conditions ali a wsoseilig ofilhe I'lo's oftrade itr all o, 
the co nlltries fllh i ItI ll have I6l1icl a I'exlilillatilil ol 

the ivt-stl(ck situation. l'or ohviOtlls ltetasmls, iw' is 
illitieastd ilite'('st ill tdw losl l ts lit. tIl hprlllletili of' 
111 e ili',l ;liid milk fi'nimfIralgsllln Ir it olthl'rwvise 
ililUlstd il illdernlliiizet(I i)y-piId(its" 

Ill Suip rt ttlftl research ittl ltviIhllpiiclilt tii list into1i 
fttrage-baised aniillproll tlliol ss iliis, CAtRl) lilts, 
o(J l! Ow laistl ive' %'(;1s.Illli\ cd h \%lirdl s vv(d proidul oll 

activiir. Tll hlclstitllt, ILi rstahlisil ll ritiIS s(Tt' 

fillns il Alilifaild "Trinad. Tishi ull t isbii5rliit 

toml firlanli'i b)\ Ohw i lmlallh ill ll i I lta I ttrincr
p~roIdlioni~l c'il'r \\ hhhin ihl( M ilk hI i ncll'liin SysM(iill 

Iroject ill (liailga. (; igsln 

hi( . I)wv ti ll((t f li iII tlocli. r 
illl)rll slp i's, vll, 111 1.I 

,ijgt kg llld-c.,d waslllllcll 

Ilst tll'lll, (.ii kS.) was 


('h.)15 

"hryli leilfilil]]l, 

titi .I I tir;,which 

li ai vr ' ill ll oi 

riii fllg t I all ' , iver 

i mlv ch1 tiltlilil'l lllI;t'lt 

std. M uch (f'll, s-cd 

aitic til riI agiteies, I ili( a , 1sen i 'iyl ao I ) 
iimprovel asaltesli and estalias lihilait"blnilks" 

tlil i l lfi rel ion. Thi,lilbiee dli(hli el smil l a]Ilrgvi-sc'il I I l I I, g IfIv SUIIioI(Is aiii( olh(r ling I-ctrI vI I I .~ 
o 

o~ ts ilt c , I n Ba r ba d s, I) T lia oll{ iil r o v\ ed i);i llire(w e le 

eshatlit'hc[il hit an.(I ii tioiren, Sonwrirl(,'ari g iitii 
lClR )lii ,llhilag %loi, (list ril li ll.i l illii oil 

ev(siol-liol stra.('. ogiin l isollledillrd lo 

The Contribution of Peanut Research to the 
Industry 

Withhin the Ca~l ibblli, i)(aliliis aire Itself \\idek$' as 

ii toast~edI or salle:(I snactk-lbod(, ais ipeaiiit I~httr, and in 
s4ewt ral colilills. llilt[, iii¢)e impo)rtanti o)il is extr'acteld , 

I'ltiIeiili h !71 Ielieeal(r eerprhneo), 

CAR1{II oil lihe agrolilnmy ol'ihe c'rop mov)\ed intlo lIheI 

(hevelopinn stage, rcgioinal ainnual iprodilocion wa';s lessi 

ihaoli I,itto lilt, with imlports fromn extrii-regionlal So)lir'ts 

close to .,ooo lit. Thus tile internal market was seen as 
considerable, with most ofthe commodity being used in 
snack-lbod preparations. 

i\ili tihcontinued declinc ii Ihet producttion orcopra, 
lifte ma jor iraditional source of'cotking oil and oil Ior the 
coSlltlic (industr', the potential ofrpeailt as a source of 
oil i:; immense. If1pealnlt were to I), tililizel for oil 
production, the by-product cake could be profitably tised 
as ; source oliJrotih in animal leed. 

I'valul (all tolerate \%,ilth( limits ofcliniatic and edaphic 
('01itlions, and it 'all therl re be groll\' ill .1l ihe 
(Caribbean conllirils. V!t'en properly dried and carcfilly 
stlred, Irallsportatti(ll ol ealllt call be easily regulated 
to Ilal til t- existing iliter-isla l( arlangelents. Peanut, 
ll'rliir, d(o Iltt plislli till- l)ro lli ns exlerienced ill
 

tlhv rliisp)il;tiliOll t alnd vTgetalies.
ofeish fils 

Thc1 regionial avcrag yield olpeallil eits low (around
 
I,ioo(kg per hi), whleras ii tccliology placklge,
 
developed IvyCARI)I, had conlsisitentln yil'llded .I,ooo kg
ptirr lilt iiill lry ,oI'-sim-.( lotls. 'I'liere'o~re, {'ee ll alror, 

(:,ARDI's yild Were a'ttiabiieh Iy fariers lising lie 

S elil lo th)erekgllllrrwt;l aI h)l% yihld
 

hsc se i ih' rriliris iAihl iiliel St.
 

It wats, ag in h lislball.ki (lIltal( o ARbe I es a lishedi 

v'eltlp ll Trec'hnolo welolhilen .le t jiroje(l,tillided by 
t' El lro iil Dee lo mn t Food throl ill h ( ril ll 

Btot fltl-t ef itrTli ca's l' l-s. ilos i b'lclis i, ti-lize, Si.]'ve 

ljiint l i t.Vinci 'tlllho iverll obI jec:tir %asto lKills, 
ikigi rllar .(1%511s oi)lt it gilvl' l tisell r (,l(' oll 

enivtiopiaietil l( lheids oftlahi-'egion bg lll-Illr 

nd IallndacllidItranididisration olfapproriale
 
tvleh oh l ' rr.
 

Th]Iretr(!' it g ilnS pelllIcnlst' i gllhr ill l cis plnnede a Iirtn 
if-(-ye rs.to conin ii I)r IhI e I Iowi'\erI, be ' ae l te I i ll h 

ti lt ipr()i vc ih t is r e'aliz ed(Iha l il iu h Ino re %, lh la ,le 

hitormtion in(llhCAe obtallned ifthe lrjh wetei l 

extendedoi inludle I tllhz8/8p(1iod)["l Wisol, from 
iMarchlelill datie wastid, 'ai 1 i98.1. This 

was p)articularly, iislf il h atit gav morTInetimie to foilly 
(hevilhp, nl(ldif anl(i te'st smnall-sc'ale agriciltl'! 
11(iipmnelil andI maci'hinery; this; aispvc'l {)fthe projeci 
being orfma joir iin, o(rtan:e to Ihe developmntn of 
siicressfiil p~eanutl prodmhion~i systemlis f I die regio);. 

The Iproiect generatiied immnii se initerest i peanitil 

Illduction inl all GARICC)M c:oulntries and(eslpecially ill 

the p~rojectl countllries. hit Belize, pr(odiition junped firon 

lil esliinaedI i,oo)o kg i I(tMlo to )(Y,llol kgl i i98i and 

theli ieaked at I,-io,ofpo kg ill i112. 
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In St. Vincent, the Marketing Corporation was able to 
purchase 67,00" kg olpcanut in shell at Et:$.I I p :rkg.. , 
in 19B2, whereas none was sold through lhat agenicy it 
1981. Oflthese, .15,oooklgwere exported to Guyana and 
4,500 kg to Trinidad. 

JIall project countries, fIrmer acelitanlct ofrlhe 

introduced technology was high and among the small-

farming communitics, peanu has I[tcomie Olle tftle
 
prefirrecd crops. 


In Antigua, projecIf rmuers (wNhthad not had previous 
experiencc of'gro ing Ihe crop) were able to tluhic\'t 
average yields ofover Ihoo kg per ha during Iwso 

crolpping sasst'a - i'hightst yield oltine(d Iing 

etqival(ltt to Vpl:o kg per ha. 


lit Belize, also, yids were recorded avvraging iiearlv 

I8oo kg per hal, with several [irilirs producing over 

,2oookg per hal. 


Can mtor 

p-antitt growing, geilerall,\' (I a l'tv'r 


The St. Villc lriirs. , 1rwr cx[wcrieiuced iin 

prtuhi vit d 
2,ooo kg per h iii the min llropping st-soii. 'Tli(b'st 
Ir'ltitrs' yield record'(hd was 3noo kg ptr ha, itlertas 

project staff wr' ihh' to pro(duct Itee(uifialciit of' 
.t,7(10 kg pcr ha fliuli o.,3hiaplot. 

Tt'er 1was a great ilrttvrm(ll'l I in i' so-call'd 'catlh
 
crop' llantd i Nov'nt'mu i,and1 this coold le umaiinlv 

attriiutcI to t" N(C-2,
ilnic('%Iv intoce(I var1itly vhos' 
seed is nIoii-(l(irtiuull. As a colist'plq'lict", iiliil' til ' 

fll'rtitrs ioW regulrl.v fplanlt a st'coiid crop. tliri'liy
 
snmoolilgttit tile
Ilii;lrkc( anid also esturilng sttI Sulylv. 
St. \inttn ilriit'ts hi folly -2 ;,,fIto%% accepted N( 
art particularly iiiipresscd wih yied, nlt qluality aml the 
case with which it can hv liarsesled. 

Fariimters iisully hid lno (lillicluly hiiiiirkt'tiiig thteir lts 
ata prict high etough Iorealize a 'erv satisfiatry gross 
moargint. Host'ver, in Ielize, the Nlarkt'ing B(oard was 
unalle Iti find exporl moarkets i)rIli," oit''cast'dgriellly 


irtodtcIhionit 1i9182 (1 5-t),t0t) kg). Thlis SitlI aittil, 

however, was pot lo od tIbt inthat CA RI)I was able 
Ito(ncoilrage laiteirirs to hltlcess (il'iSt)I) Ilii tiwsI litIIS till 
tle faritn, atd Ihe cro1) \v;s lhen alli'tiisiiit'l Itically. In 
a furtliv, elfibr Itoretoltce (h'l)r(tln'cli ol oversias Iraife, 
a lrotessilg fiacttory ito prtotduct, puilli Iluttt'r (aid 
possibly saclte iltits) was estaltlishetd ill I 9. I. 

'flr,intrtdutin ol'the ( AR)I)l tehlogy firipealill 
prodctiln hos fed to a rcgioal traied i1igypslti. The 

variety NC-2 is demaning ot gvpsim litr good yitld anI 
qiality, aid silnce it is avalille inJailiaica il large 

quantities, it is now cxpor d coin nerria lIvtooher
 

Caribbean countries.
 

Several items ofrsnall agricultir: equipment and 

maclierv to icrease Ihe elli'icicv, reductlabor costs 
And east tht,work inpeanit Irming, wtc designed and 
felvt!cd through I1w En.ginevring Workshop inSt. 
Kilts, insupport ofthe production effort. 

Conclusions 

Th lifregoing is hil illustrative ofrsoin oillhe ways in 
which agricultural research carriedl h (b,AR 1), with 
ti suppl(iort and tolaboiration ofthe national research 

Ssts, Itas Illiatc 0o1ril)lh:ioiI)oSiLive toijo(I 
prtdltioin. 

'l'lhe regional tla!Illoftlh Intistitlte, with atphysical 
Iresenee aiid illfrastrictuir' inll1 ielli'or colltries, hias 
iaciitalcd atstrong coimlmnication liIk tiiotlg
 

agricultural scietntists in all(tolltitri(s. Thronghu this
 
liniklg tind sVSlll ofittworkiug, tollloin lrolehlms
 
(for example, [he elucitition of uid lel 'yellowingof
 
''allllii
- XI'tnhoma tgili/Udim--whih had caused ;li 
alnmuost total dtclilt intiillouctioti ofillis root cro) il 

lii' Wettelr islands of lfle(aribteaut) has fn'i(.l (flot, in
 
a 'ost-('llcli'(
Iellneir, thllsaclhivig ecollotlies ini the 
regioil researhmcllint. 

Amtng the [it(.iis iitiiirihling to Ih'Sltcc('s of' 
(:AI)l's ecar(t'liffris inr' gitonal lfiId purodaluction, 

one(Jilt lolitlde: 

(i) A chlar recogilition that tlt searclh alra was one ofi 

iitional/ regional priority. 

(ii) The researclh I)rltlilv was w'ell-eflined and there 
%%-sa w,'ll-traincdI i'adrte o'sitciltists sh'llo could 

itnnlovale Iit'(hellcthlogyrt(llire(i filr its soltioii. 

(iii) 	flit coilhllitlmlt'mit oflhte resour'es ol'intiiher 
giovertiitmets, aloiig with finatciil siupfort f'ron 

dturit'l{ t 'ii('s,was assnrid. 

(iv) 	 ((ood linkag's wi thlIAR( :s. 

(') li Ibt abstice ,,f'a it Imestrong extelsioln aril 
Iational systemll fi- teichntlotgv transfer, the 
itlitiOvalrls of't ei(' V''("willing to findis't(]rnt 


t ie .lisiisit ('ulire that ll('Firmiers et'llfjtilted. 

(vi) 	Whlni llth iifrastruic(turt existed for easy access to 
tipl)ItIS (agrott'cht'liliCalS andhCrc(lil) and was 
suppttrted by pirtope(r Imuarkt'tinug arralngel etnts, the 
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impact of research was greater. 

In May i 9IB6, the ministers ofagriculture of the region 
agreed to the establishment ofa coordinating committee 
for regional research. This would bring the directors of 
agricultural research from the national systems togeticr 
with the regional agencies engaged in agriculture, to set 

policies for the regional R and 1)effort, determine 
priorities, establish the research agenda and assign 
responsibilities to the various agen ies. This 
development augurs well fior the future ofagricultural 
research and the contribution it can make to the thrust in 
hb:od production. 
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DISCUSSION AND CONCLUSV)NS OF PANEL I
 

THE ROLE OF RESEARCH IN INCREASING FOOD
 
PRODUCTION
 

"l'hlesubivet %%'itsapplroatcht-d ralleri.+ dilli'c-ntly by' ilhle 

lour spaktrs, with tie rcstilt that ire'iullilni gt'd firo'il 
a dtlilcd it:.otllllil t -hiesillhs ullivcstock iiiprllovelnt 

rescilrci 'i a Singh- clonliilitrv, Illi!h ih nipaet i" 


results o l5 I'tVirl cIli)s Itf liv stllck acijeved by
 
a regiinl orgiii oniiii i 1wcl-idC(ilinCdi cgioll anid 

it r i ' v'js oll I , t-I iII lb. oI nit.-S. li h, I o I rvh4 w o I*
I(4io 

livic s iili rtescail h ,NiI ll (i t.h4pliilei ill a i lir r lil. 

Th.'ll , l dih oif'iflvct.a17ct It'l I[o ;i \\ idv.-I'lil ilig is siot nill 

which is siiliill l i 'l i liltcelllollh ing col llic llaiV. 

JI+ i' iivhi'lies hii Iool ji'l iioI i iislv' il astSiIliigth. 
livi. liIcl,: 

- Ihl teliii'ali l1,.ioIriini.t oii s 

- Il. institutionail hi'lliiewlrk"
 
- thle I t' itlllh S\.",tsiil 


- dwl Iwcthillolgy irillo l.I./-i. l~i ll svsMt'lll 

+- dict iprodil., 

A lluho i lu h ll s iiAkers W l l ' Illll i liis i sti ji orti ig t h 

eOliit'nljoil Ihat a itiilliirl i glliciiril, anil IriItlitiiir 

I'tl lt'rh ill pairtic ulla r . it-c d d .< S i li n g a nld s lis tai lCe d 


14)IISIllv aiiillitill 5Iijll i lljiliflilt, colliithg

fllinilhi4, ill oidy~ mlit. ct .a'++ s Ihlc ('xistellcc ol'lsiich 


suppollrt cilr'd its +iitIa rolo illu llolly Iicllr I') 1h1v 

Sil (t'5sSi i Ihillicl I 'gi'Cti i'tscal'h ploi'ills. l v lit'lls 

ol' isili li Illv Isithd politica ilj lut a I1,1hllligi 

expilicitly di hfit'd, \(I( imliitil iu tiilos' jia i-S which 
'XlellSs-cd IIh- impacllt oll'rlira -h in Illalillilit,-d or all h'isI 

qianiliiihi a l'lllS.\loho i II lilailins,l isit ssi' li l 

aind it liliay citifid tit'l i v l SSilili.( Ito jlitliciails alsto, 
ls Iht tliAifll-Inliclis 11in oiv phl'c olh.t-ilsa i 

aline ailllliiling, tlive lilliiCs the totail lilaiollilil 

agriciilliial rstitich lludlgt. A iiajtir task for NARS 
would In appeil' to e tilh neii first to oblitili 
quatiial e results and tihni to "hard ill Ili is 
iiiForrnai lI gviiiinemlnl. I ithis colileclion, ther, was14o 

;tcoe' l sls Stllt conlsidcrl:ilble assist~ .. ,ewias needed'lll< n 

solic NARS, with tilt- developiiiment of'Siitaih.i 
tiethodologies I' fI'ct t:olliniiilg cost-! vIicIit alllvses 

ol'fagricuuill l esearh progr.miis. 

'lhe proctss of'"seliig" rtscachits i coniioii good is 
gIcl' il uled Illih c l IIt. iti Ill oStlohr ies t .;I ( t I hI'ders iI 

tIe ,olic -iiilkig,and jla iig pr4l44sse(s llf 
goict II(l'll'l. Althotilh rt-cgarded 'm, tiil illit's as bI~tln< 
hlsidlli i lly) lac'lt ia-olritlnld ([peei]lhi s with sollit. 

.listilfcalinto ll rt'sl1h he ii'el l411 4Uisi lll), litilt\so.[11\ , 
a 


i'tc'tlrded Iilc\ , ill ei l hushi otil't illl'chi Icaideri i
 

plannilS. tt T inI )i tll t . itios Ii n lislt' botlh Ihc 
lintioiial ad iil ti-uliiiirv regiona iiiilci o1 

jiroj -oscdoitivitiih ;Iliil(I a ibht, ile. ricisiiii,'l I,l i iggesIt 
Iil tic as t nijo iiitii ani i hildeiori t o'. etlis 

The lolpvir i-c'¢lant oI*'l'tS,'Irt'
• 

11 llil:, lhccsn 

ilIIII)l'l 1Citl s nlialu'l Ioillillll iW llrolns MlT' MIT'r llet 
,and attetionll ca+ll be i letd toi ln'I~ t,e) Il iirit) aiti\itics, 

such tls fruits iid txt.ics 1i61 vxpIitl, Illdilioil local
 
etnlc lods a n d s' il %%a'lit
rui ce oil. l -i C i lt,wili d tie 

jlrtniiitlit giv't1l1 Ivil i -iit-Scloicitolll it llt fi acors, is Il 
pri nlit illil otl'a n t- i, w he nl a s s ig n iin ' .pi orimitiv .sto lwo rk oill 

th gItinerlti otiv iologits vihich liii vai so widely
ats tilt, Ilied to b l abo avi nglh l li tiol<iil ilid laborl 

iilt(.Insi\,(, i llinother. I I is siilly'x illtpw waill whenl 

assissitg hlod scti ily tieiids aiidc assignliig rlles lo" \%tlk 
oi ltlaili've ilops 10 col iplisie fli tll liial 

fliutt tioIs ill tihc vailila ility ofltijor sit.ji lootds. 
jotint lllilihlg, bo eco'l omlllists anid blioloi citalcll n 

ScitliliSs, cill go a loilg way to aidiiI tr . 

Tlhl Ietsearcih VSlyllil isll , aitIs stlitiliiiilg, ar. 
dcaht with ill ililirn detail byl Plliel I I I (t(I.v.) bill ii fiuw 

fiattirts aiid issiies wr-c iis-d aollill its riole and 
activities. rithcipal ati ng iitse Was Ilte llservation 
tihit aillhough tller Was full agrelniutit oil lte tcd fillr 
splcial training if research cadres, anid in parliciular ol 
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research managers, andlthe meeting appladd tilhose 
efforts recorded, there was no refierence to the role of 
research vis ;t vis the universilies, nor ol'the role oldc 
universities in tie research System,even1 tsattraining 
partner. Although it was suggested that thin :night reflect 
an old notion that research and tcfthitig should rVnliil 
scparmt(cl, this isunlikelv given the wcll-fuoc tieted 
history of the advantages accruing to aIclose association 

illmany colntrics. l)iscussion was stimolitlatf. fhowever, 

anl details ws'ere Iloted ol'training programus given at o-

by internatitnal and :',
gituttl urganiza;.ons ( IARCs 

including ISNAR, IFAIt, ,',),ICA,\) id th' IlndiaiI 

Institute o'MatntnageInt? 'rainting. The fitriltr 

strengthening ofi'atiotal i;eLT'i sVsleIts dfi't)(fids in 
great iliasir ointhe planned dev'lopinirltl tit' f tlltlallr 
resources to stafftlitci. Thus the institutions comtprising 
the system lted to coiunsIdr very carefflly ic' Specific 
taitiing prtograms lhey will otccd, th- halaicntfl'skills 
atid discipli's required it the rxtttitto which t(.ey
 
thtniselves call play a 'ill thal illiiig througho\h 

pri Iatitoilr\ ciiilo menfivi'itt,
gradualte t'ituiting lutifities 

aindtogIlanl; fl'exalelr, 


flt.sctintifiic tlivitit's falrstaid ill dtw innnttirs and 
Iby tli"r'giots ('s rctt'd sli';itl's sliowdi a widrl" 

ti'gctit appltaii, vihsptially as itil use ofifiiislthi 

mtiodlrn Ifiitthcltholot \\;Is itii'etrit. \While ill svstrtlls 
WVr''cCOMtDIIV'IsailI andl otlizcd, l()llot-'.1 l X't'vlli()lnal \.ilhl, 


research mtttids (cotiptritefd rxjicrittiental livoitl, 
mtodelling. anal\sis. ttc.), views wtc slialply tii\'itgrtlt 
rt'igitliiL, dhtapiliC;itio of'tei'itiiqtirs driving 'ront it 
l'utntirrs While oil( splttfrs(itsc(ience. otltc ki %-now~t 

altint lat smthl, wotrk shlo l first''i't';il iirtiifpait, li'lt 
ustlt Ii ltdrvvlfprf-('mItry ''etuis tf-'t''lhia't'.", fitl 
A t ( i n itih ''l''itsihg sctle) and tt llllivilsithi's, 


|I14' vt qIcts
(+thwrs llilcd OIll[ ll l~ l (la zil living 

itt ltjorot') t:'thi a(ilitag omits isc olsi'h It'Ithiqius 
in the dvltloi g cutit'irs. Yr ;ugait, (til(, .,tfhr 
fItts'lists dt'pIhIdIhcii'Mit that his 'iintry was is vit 
inabe o tfi) tfit- ,I sttluag.s ot'ising such it''itli(lo's, 
haimn lirilt.r tr nlt'd l(v+.r +sSarly%fil-r lllailp inotr ll( cT 

Litililhis. 'Iis qurstiiti wis ntlt imsm'd tta i'clitsitiu. 
It(ill ;uit'i, fititm.\tr', tlii jt lilt stronglv lhat.imIlla ' 
;iM' tusrl'i systrlit itlff mh'l':.fpliiing trd adting 
such trt'hhuiiqics toits towitltrs titlist no( htcistraiti 

to assess (iluantiativ tiltdegice ofl'hltirits of" 
aiational agriculntural research s ati. 

Considerahle enpliasis was given to tiet- livd firtratlv 
im'proved systems ofvaluation, especially with regardito 
tIle quantitative evaluatiot ofilie imjia'ct ofrescarih and 
not just to its qualitative aspects. Such evalutio should 
lie tivisagcd if) ti,&fisignof'prgraills. fanda ih-iit 
('intiInitis monitoring i'o(i'is '.lild Ie .1ioiltrgul tllt 
of'rogratm ldmning and imphf'irnlitadti. Not t tnflwill 
SIhICit itf i I tiki ioItl sVIIIS , (T ililitvyIt I i I 'rf 

at thltpolitic'al lvcl, it will also nc'rssitate clos r"
 

iotcgraliot\with the test lielhc
iisititoional i'ratitwor'k
 
Cotllt't''lwith overall r1'rhfutjinvit'. with which daiy to
 
dt are uSSetiill SOf'rctlItIt lack .11g.
 

" 
Allotitgh dtt "i'v t-kV,.'oI tJce,'ft il'i'sitifh is tlmiost 
ait itig of'i1t is stillpast., the sco,)eliii' flllIer
 
itliprovetnrllt.
 

An adetloiate inistitiutional l''iiillrk is a Ircc'ssar\' 
(colditio lilr lodhtlioti..r\i(es such asitc'';ased htl fi 
ctredi, itisti'aiice. mivikets, stotage li'iliirs, romds, 

access to inputts, ifti'rattractive inilt/tltpu 
1clattionshijs, ind tetitical assistallc'. fi6' examptfle., 
titlist fc loviidr d thcvfiiiicii'etr. \'hen thse art'r nt 
providcd, it coold lappell, as inL.atin Atrit'rca. fin' 

rXillpli, Iatil aifirnoittr tniglht find it ttlor pofillalhl 
subhstitunte'lol lt' e ldliust-
+nsi\+r for inputls,inllder
o to 

his lhmod. 

sit'lh a cast was ilistit'td Ibystit patrli'iilmls tutu1 
Al'ica, wirri firrssttcs oltAtm ivtady int'r'Lsing. 

pl'tithu' Tltr f)rstt itld fittirr rtionatlitv ml, 

l tt o 
akcti lii'gwttcd illalllimr pti ,rflert'ting some 
iclt'u' tul'isulillitn ttftltt rtsr 'hissstr'iuis olittic rest tif' 
dic ills[litutiollal fI+aI'IIt'w(H'k. Jcmt' lxt(l 

f'hrprt'ettl lisitt' mfit'liu ,ld h 'tit was ratlir" 

M olt.'( inwrl+Ii-doll 

the ag'icittu'al im'srt'ch sstrtu ;mtl r'trsltfhre ttl','
 

Iftistintit f't'lltiiu:s\sttk, atsslit'istruf ulovi', srritis 
a iITVssait,' ttlitin flit a ition. dtynamic. afiprotfi Lte 
indi realistic' 1st to f'hic t'lontittgirs fii' init''c;sd f otdI 
lpn'docu+
ll.
 

It\was re,,'ritrflysltctsstid that itiif itlpointt l'rt''arc'h 
is illith4r it tt's' fllils, itnd sumr sprtkris tmdri'the 
pointt waitsa itioral nrsl)ttsilility itf'r'srcat''hthat it 

Ir+mn docing +o. lhe,olINil vl Shoul~d b l hlt llcScr\'ic',sn itcxti - ti)clislr li th lis wa sdohl. Thrv c'tlli ngh+ 

IcihniuqIcs Cltuflovcd aol tIr uct hi i(t.,icsh'intg 

de'vvhlyrd shlohl hrehItt(.r
Iih~ond Ilhiom (hu past to 

Ot' lo' l 'ihililuihity tiltrsit rc'rsal litntioiial 
itustiloiitl f'',ttItir('i'k+ ft iav It suiggvstrd that thic 
cttut lit whi'h such mni c'tn h tl t s isutitlhr'y' 
splittin andI l'iispai Ills, gei'tict ligilcr'iug in plants 

atd advancd hiilitolgicDlltsnto 'tit. emphyed, 
coiuifIl et ustfd its onteolit' inti'utlis ill flutrc ,ttenipts 

flif 'iontien til'lhr ota widtga t wimitr til'isistc(Il(' 
loic'ntial .vidhs (i.r. oli il'd ;it Ilh'CXp l~livrntaltllost. 


and vithls tibfitd fillill'uts 

citcd. Itwas Ilso stressed that ini lrgi<nltS tnd 

h'lvel) bI \s';is li'titly 

tl'Ai''ir 
thu ( :u'iftliil'u Basin, limtdthlitits \%viv growii g
 

la'tmingf attil tis shoIld fi' mictf' ,v
lha slii'iil ifll 

givi't\'uutuclts tosltcglil hti i'ici(tul,i-l 1t(cfu lugv 
tiuisfit'l sy'sullls. hAui fill'hs utf'sui'u'csslhl illttucuis illidI 
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prodtuction b.ysomtle cnitries (e.g., Zimbta~bwt.) were dhin losses in Iture and fitl tllotlitee made finll thie tIll( 

higlhighlted. curren and polenlial utsvFluIness or'th'ose vorkers vhto 

woulId lhlerwise. be tonsiderted ats lost. 
As imiportit itsnelsskntiwledge is ill- lhitid prtdtuctiotn, sio 
is tit ststnt (l'transftr ito tiltlirtner, atnd tmotst papers A potint only mat~trginallyIs dltit with in il papetrs 
rtet'ognized this poiti. They ;istptiitd oult, htowever, plesented but bu ,gltout illOi disttssion, was that
 
that di Statuis given to this cotmtpottent SeestS to he lower (lichlo l\'is a ve%"coiltiitlta challti't'l" titit
 
tit it tt- tt'se;trclh rtotitponeit 'liThis ill lirming ector l'inliv ttittries. ( )Ittilti'
(liii assigtdit) one hnd thtrt 
gentral, has resolied illexetilosit servites tt1 tllralintig is tit itarke't-otritittd fatrter wlho regt rd's nes\ 
the"first liletti, \shirh illtn his tistlitl illsihmtin" kitlttssedge its it 'it5'ssti y iniput lilrit'tased prtilits. ( )t1 
pro+iirt'ss, tut'tloi calttiitovtio atind il'otthtrbith illirrtims iii hlld lhteit' is it t.ltiliotl fiitr' wshi sets his 
int hital icstilts. "hten- ,e'etms ith- an idl'. , stock of' ]iriollitts tt ilesimleh' ltotdittitoll ol Iis ltaild illIItlabor.know\v(ledge and l 'ticsotrrt-s 'I'l+:l ofl'lhrse' c'(lilrv Ito
tha~t is noltbe(ing ost'e )\ "rhy r. opsle)))ss varie'sIvl'()ll 

< 
 t
Iprtducri's.* .%(\vtralhi ov'aliv'em th l rlsli'~ lt f', Not aill tt'thnlcits au-t Int-llll;ht(lr(ooni lIII'. Scalle. 

develpeliI ill liitrjs th.\stii. \hijicl aitti ltit It'etli'h s\ sitmssslll ' as %\c'lI is 't'tllshitt srtsitt'.ild 
m\ierica't'iitlrl. \sith itlsviltilt.oi., itu'stidIei lid nittipttislitiitt itt otks, slrIitot aci(liltel vl t Ihilt 

by\the'ir nil1ihbmihl tcoueiiis,~n dlirholly.Tht'lhowLi\'tr pa)is~ fiollA\li'h'i hclidet(
anid As'ial Ito 

aidlhtss+Illonr ihlcpligh41tol'hltic ll tr'adlitionai~l rir~
 
Illthis+dh is lii oillh idwl l 't-csilr(~1\ is-i'l-vis (he' \\ihMlilste l'l~illin Itiith'Il lizt.
.A\lltrit'a 14 ili'i ove~r
 

'xtilsittli strvi'ts
. i lititittgirtg point\.itss nid llhtyt itslfliiiit. Th littd fillhexibilhit' ill rtistlth 
,
I't'alldinil rr[lii andi(
llthraihi-dhii in.sc.iit-h 
 llie'rl-C-b)ecrlilto impoltrl
tcXilsiolli P)rl.railis, rt'c i r airlillotilil tnce 

sirx ices. lAliihs ut'l'gv fi\t'na i iu Iliit titithioi "il\I ;itt Iii ,i tlo , illit' t ittit.tI e l, tilt- Sit-illed 
toolicls iiiI.atiin
Ameitrica';itht. oken~i ove'rhlooked( I'It s.t-roild-gliiioin p)i'ihhollsw\hich So<ht'sclietcrly 

thillill~in)' .i(ilst% h'it- Ih ll rtesc;ri'h valrs od'h t (I rrtI'evruvo IlIIiololl-ss l.'ilt n tioinal I II.
 

Sy'stemintvi-dlelts"+s •
-omlinuvi toliri kllhi l(lriv'i.c 

seto~r (ohlhtirromiinlls m)id sholdh tilhvito belt 
irega+rded'( its. ilt- reac'ithing " it)ailliprortlit chan Ihle iLter tile.invetting If.E'lliott hlaaihed thatthislagl-tnl 

)rod tIitIt. ""lltsthe attuahl oiit'llliitll illvirt.t cottllll.lsngitss 10%arse 
rt'stliihtrs iihl lie. tinsiehtt'tI vlti. issessitg braii 
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AGRICULTURAL PRODUCTION IN LATIN AMERICA AND
 
THE CARIBBEAN:
 

INTERNATIONAL ORGANIZATIONS AND REGIONAL
 
PROGRAMS
 

Martin E. Pifieiro 

thentr-Ii ulittle 
The author extedrie ccceralian //llcne .. and EI"/artdc pteation o/Ihi deemen. 

Directr (6e'iteraII i t ericani llt /or (.C'oope'r.li e it u l e (l..I ) (.CaonIciecd,. So t,/cit, (C,itaRica. 
hit appeiation.fithe I/ila lieth t, in the 

Introduction l i r I ,iI; Iit tr iI '; .I elli ' eIll(I al'ca i I I lo . I , 
.\Ilr it'll eel Ic ( :; ilcdwlh[ ice.1 %%Ii 'Ie .lhIc. Ill l'%.

lhe 4-'cm lliepiiilrlc ill [ll. i4He',Ihas illt ctilleoc al biiIlelh lsI orld ;IeI I al ir licctiicg lldic %% t if il r Ierliric diti'cs 
o r hclece loit. %el dr'IhliftI T 1.Ic\ w.t[tlcrlil most iirickcti.
 

c'oleec n'ie"e
ee'l.;ctiri .\orfLatinice l lhc( iil:.oibhc llhas
 
vc rstl d Ir todtewl ilet iecr,i it ooe itioccs ire iicie'lclioll:
l lhrc IlIwill ,elnh'llal gloe I ri l l'im J hiaes hl inkil icers 

mifllkf ',.,',,i. lI hev 1.re, m Ill l ll  
r rtreloW h- ,m i i li4 i11 Icl r.tl er;ill 47o tee Ie li l-'o.I Ii , 1 flee ie 

l ofhecl' I t",.cd %.ilethese ecllv i i., in tlit- Iiqie I 1.182. 1hi.
rie llm olili liew t l Ilieelcigin 
iletlci lioirne , vcc.4lch pilc ieliilij", ,itlicir %% it \\cb I ,1-;1ie pcIlrletccr %i\ hit1hill ie;ct,. cases livid 
ll ij s r l i eile .1 m hIt,li e ri.rnci,, i I 1t Ichrkli i ll l eI.es. er l t . I.i eri ls a int ,lie- d (rlililtcll
 
mtid14,l e'e,eleecie, .11ld hI(h1:1ecj iIl-. i,ics,. iieeeie i lic,gf-m' e.'
i el4-%iecp'illf-ilt ill Ihere-ijri. 'Ic 

eleell i hissil1.1lill is 
, 

Ilt rlles%,illi s lial. illII'lcilt \c.lrs, 
'IT p. %%illpl,,\i 11I5 .r.c llI il , liIm Ihi-, 

-LII( ,.)it \ lilr iIcfall ia h1. rillltl'.l --.s.llili,, 
iri e r tlevlw ter..Ifill lc eiill. .t111d ; s.ih'\\ thatt i, LtlN rv"-.,t'dr'dIll illdh,\\ ,d'(.\14'r i1il I I'sollI cs od\'-ills 

\lictjieif. ezis e,'si cll Icel'\t, kind',.11I,1 rd.'creeti 

,il if III ,Il pl,,ec l ,1 'Ill,6it%c 16r
l(it'll i,,1 impIc 

I(.l(li\.c ill ieIC e I . \e ci i, lee
(.4olllc I If)\\ . e ildilills ill
 
t citrlction matke eic e. I lito Iecdue
i e rlu cl r lagi iil ol'elcc ecif.: (c;1c 'l\IIdifi Illti11 1No.I. Im ill.\rccr atllcS (elrt\cql heel~',eei. e.i,. ,., lec ic le c~Ilecciies, l cl cc, re,., iIehIlll.i, ciie.ree ll 

idopcd ll oc 

I eledilit l.sicd ill.ie ,lrl I, li Ilcill. liSn I tiec r", 

- 
pelilics i, . Ilee i Ilc,I( eeeitiec of, Ied n l kct - 

1 ,-7 7c-l8c 1 l~he.i. 
11cri i ,lndll I II,'~1(.,( o, ' , t," 1 ,' 4 tlwio illIhr" 

;lrilicehlil w eld clli, ec\\Il.si ieirdliSc.el . lotal .6...- i. 11.11 
.cii Ilie icesilo illit-scrl h clicclilr. locc.lli/,cilllll ciIin A\~li'c11ih111. 3.5 3.7 2.1 

thissec lo,:-. illllls.sc- iell hriccic e-cc\ eil e \c trh r leri Ilialide 0.l 1.2 01.1! 
illllrlli 1; l4, it' cIlii c / i,;e ,ll Ie. i c l illd jil II I lIieci 
Ilcicrd t de\ elIe ,ii4- si le el icrIII i,cili Ie elelrll dllclioncl
 

cci e lc ,li ll 

:r1es 0(1 357 2.5 
Economic Reactivation Through livist,,k .A 1.3 -(1.3
Agriculture ,I"-dslllkt
 I.0 3.11 1.7 

I",oodsll lerll i'llis II 1.3 -11.7 
Tlcdiai , Ililli A iti if' llt Me.1 cc 's lrirr eclitell I e,I.isieIeIf clrej11 .-I I.10 
(lecilcecej I li i igo..Asrle' ille\i'rIllle,( ;I P')t WlII I'iilt E'x rell) i ,,l)s 2..A 5.- 3. 1 

liliri tee1 olt,, 1 I cs lthr leastfic li. ill rele ee1-( 
ti IrI-ree('ildrs,\gri( eciIliaI ti ll c\pel. erod rlif elas i eel s cI :I II)11. 

1
l ll ccr i.ll1 

If e/lrtc l leer a ( ier Iflle iNi, "abh . I ), il( ille;ecita ill 

cases srrli ilslivi-cstoc-k, iirossi Ili bleerr rLli'ileliV.. 'I'llis I' risis is Ipillit ce etchudh\ Ifl(.lilowihng 
lirli lerris: 
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- The cotilltries an. incri-asing1%. Illiabit. to geill-rate 

interlial savings with whicli to Sustain long-11.1-111 

ccolloillic glowill. Thus, ill%.(.Sllllt,.Ill ill key sectors has 

bl-1.11lilililt.d. a sililiklioll which has rXilcerbalt'd 

ill I-ccent N.(.;;;-s In. (-vvI-gI-o%%ing v, 

- The colliltrivs F I(.(. incl.-asing (fillicillIN ill oblailling 

forrign vxclliuu v tilloligh expol I (Ille to 1:111ilations 

associated %% Ll vall.l.illl plow( liollist ;, vilds, 


competiliolt fi.olll dt-%vlopcd coullif ivs, and 


a substalitial sol-IIIIIS ohnally 1)) (141114 is. 

Efforts to, lvilcti%Mc national indlisil ics Ila, I. brell sel 
back In high invesont-iii (Irmands ;tnd tilt, !)I ol* 
Ii ado. bill Iivrs to ploln I ilidusil ial ploduclioll ill 
d(welop'-d ( (1111111 irs. 

Lillie ol'Ille mililabIc lcclljlokl" has ildopled, 
(11-spile ill(. vilivigem c ohle%% firl-ds ol*l)lo(lll(.(.Is (14) 

plofilabilit\ ) iold doill'-slic and liol-rigil 
onsoincis Imailiet saturaii(ju and tilt- ];I( kohit-w 

oplion Illoducisaild nc%%11-chnologirs to 

Till' MliCUIllitill S111111 ill I.;1liIIAIllVIiC;I isI'Mul gillt; its 
olle ohlit. bvsl illiel li;tli\ csa .Iililblv to 1114-mullilivs fill, 

wa%%alicning (.4wimnit. ill midt-i divs.. conditions. 

Then. iov h\o lvjsolj 1"I IlliN. Ill (114.lilsl placc, 

;Igli( 1111111-al
p1odIl( tioll ill I..Ilijl Alorl i(.,l II;IN 
CoIoI);II*idi\ v a(k .111laqrs m (.1[Ili[( of othel coolill ics (of' 
dw \N ol Ill, duc to [lit- ahundillwo. of Ilaillial Icsoill-cus 

( I'llid, \%awl . I n Ille Second place, capital 

ijiv.-stinviii jwcds IM li%i-stock ptoducfion pci tink if' 
otilpill .114.less 111,111Illose oFfitlivi scclols 01,11111 
(Tollolll , pill lit 111;111%indlistl 

Uliclillivatcd li Ililt. hold k ilo 11011g(.1vasilv available, 
and ill c ( Ival Signs III;.I Ow v\pallsion .11*111f. 

Ii-olitil.l. is losiII4 impol 1.111(4,as a sotlice of, 
giowth. Nvvi-dirless, Ili(- piocrss is no( hilly comph-tc, 
and lo daw has illlom-d illv w4ion to cxpalld prodliction 

M a cost It)\\(,[. Iliall thal ill 'itlicl palts ol'ille morld wilh 
li-wrl 11,11111al wotlict-s lvpoll). 

Whill. Ilv\%Linds ( ontinlit. to bc opf-Ill.d. 1114)(1cloi/alioll 

ol'aglicullolt. and (11*111vinclall v( olloilly has wilded to 

I)IISII (It(- Iabol lon.f. illo) orball activilivs. AS a if-still, 

therv is a shol lilqc 401 tifillial labol . and 

pills aw im rvasillgl% lit-cf."Sal % In 
gelivrill, tilt- Irgioll Ilas illcivasi'd its list, 
(Ill-olli'll loodi-1.11 illpill's alld 111al Ilincly, 1111ISIrplacing 
labor ill prodoctioll.) 

gifillcill stiggl-SIS Iha[ 11-m-livalioll is Illon. fi-ilsibb. 

ill till- ilgrit-1111111-al st-clor thall ill othl.l. arvas ol'tilt. 

ccoliolily. Ftirilivrillort., polic colldidolls ill-v 

I Lvoraljlv and dw wdolological ilillilovatioll procuss is 

ildequale. agrivillillit. could not have all illipol-litill 

oll ille I (-Sl ohliv 4-colloilly. 'I'lle 
ing illipm is %ollldbc 1(.It: 

;I) I.o%%I.I- Iclaiivv III ices for loods and raw loall-rials oll 
Ili(- natiotial and inicroational niarkels woold maliv it 
possiblc to illcleaw o%,(.t;tll dt-flialld ill Illv vt ollonly as 
it %% little. 

b) Till- gencrillioll of it Illitiol. 1-collonlic sill-plus woilld 
1.611161cf. doll)cstil, saVill."s and capilill lorillillioll fill. 
ill%.(.Stlll(.Ilt ill (1111cr sectols ol'Ille ecollooly. 

I-) N(-%% ijws ol'kitim ii prodiw(s %,.ouldpiodocts lit, lit-%%-
be initoduccd, alld IIIv dcloalld %Nooldglow lol 
processed goods NNilh hight-I %allic. 

Present-Day Conditions of the Demand for
 
Agricultural Com modities
 

We have argiled thal 1111(fl-I colldiliolls (11'
 
v\lernal indt-bledlirss and capitill lestriclioll. till
ilgricultill-al Ni-clor isIt-vint-IL"ingasall 1-rollonlicaclivity
 
ill a I'llvill-abic positioll to plonlow overall I.(olionlic
 
-Ill%%Ill. This silliation. llom-\ 4-l-,is slibil-cl lo Ilic
 
icsintints (ifdmocslic and %\()IId inailiel (Icilland.
 

'I'llest. I I-sil aillts (ill Ow (Icilliold sill(, alld Illvir c1li-cls oil 

III(. Inal kel and pl." vs of iti. l icollill ill plodorls Ilavc 

a x ilill illipact fill till- lliltille oklgrit oltill-11 (Irvelopilivill. 
( dw\ hold ouliol illiplicalions till. dic 
Inagni(lidl. alld (joalitalk.t. cha lacicrist ius of, 

wchliolo"ical innovalioll ill Ow agricilltill-al scrim. 

The S(,( lor, and pal licillarly ill agriull I I Ilre, hils 

lladiliollall\ bvi-lot ilw Stollc oh-colloillic 

(11-v(dopliwill ill Latin A1114-licil. Ploduction was 
Vxpalldvd 11%. compantlivv advaillagcsInaking list. 111,111c 
oIv\l(-llSivt. land resotliccS. 

Envilolloll-111al (olldiliolls \%I.I(. ill(.;[] fill. I)f.o(lll(.illg 

Willperale zoll(, I rops and m.rt- m-11 silited to dlv 
('111fivalioll of,11-opical clops not prodoced ill industrial 

(.olllllli(.S. Latill America Own-fin-c villciged as a major 

slipplit.l. ol,;Igli(.Illtlll;il goods Io li-cd I-collonlic 

developlilvill and il glo\%ing dcliland in illdlls(l ial 

('011"DiCs. 'I'll" Wgioll COolitills IMICIV 7-5 Pt"'C"'It 0i'dw 
%solld'sPol)"Litioll, bot I"oo, Ili(i,-, It) 197o it gell VUMI'd 
I'Vild\' 7.5 PrITTIll (11,1114.wolld's lolal expor(SoHilod 
silills, ;Md loba(To. Flo", 1975 11)1979, this 
pvI( villagi. had fillIvIl to I.-) privi'llf Ilited 
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Nations, 1979- 19110 S WtjkiiiI Yea;rbook). 

'Ilieexpdilllg potenItial oiji iieriiatiolilti ra, wiuti its 
cyclical tiilds anottil de111li-irilrtitg tertlts ii traldc, 

went liand-in-liatli with atdomestic tiarkect which grew 
quickly and steadiily. Tis %%was io raplidtIi(e ill pat 

miigraionl Fromi Iliropei and(a high birthi rate. Tilt 

poliatio iii i 11 o~rl tol I qfll ,-1'V 11101112ll( tlliliilii llDsivili 

112 oillil~llj I)VII I I f, IlI I 11 1).1 IIIt 

lIl-Ildlil X 1141 alliaol 111111 alld ill.someI till l, 111 

IMS~il t1~iol illsWI~l 111IS,o hllo11 I -4 Illill1ill 

h Ill ,1 lltallco isplt l 1111111 ljff I ioillf go il andof 

diroppedl sharply atsfihe stagnation oil i sages 

Ille (illm.oll is delilt haIs ieti Ilie gettetai slultj ill 

recenit ve Irs expt-rititcl by Ille iindulstijal sector, which 
had llaliiillcd (lie dhemanid fin. agicuituraiy hiaseti raw 

sutisaiied overall average alllllai growth rtils oliteariv 

perrellt lblt as oI ll ofl grollh as 1)1111ilegatwte 

il ca s 

Icclica loul n visl lludcr c4 

be1ioiiditilgltingo Podttllconlilcic t n lels 



commodcities, Ihavte lr'-rralcling illtilic':ctliis lilt. tiln 

design ol'technlohgic.l stnaltigies in lati \llmricac. 


This ipatcr will nt git' all inxic: vcc'tacaticlsis tct 

chli:actcri.stcs lihat such a tlrit'l ' shild upossess. 


Hossvier. we witicld like iti licw :ittitttniill tilithrv itictis
 
whcicli :cp ii'ar t-sj .ically iiocltjcc t: a) atjtic\'s tihat 


ssWttiit cctAi ;ci1 M444: stiic gIi illils
Iti'Sitaict i af':ciC tcltuiI 

ol'inidiiciisiil origil; It) ac'c'iss ti) sltati'- dilti-art 


tic l oi , sc c h . i i"genctit'cs; aind ') tl -dv'rih;jicil. 

ici i l nts t'cl ic agi i'cltil'..
i'od'lI 

The Importance of Technological Inputs 

Tilv a rii'ctllni l pi lccttioi tli%I It '\ljc'iI'' t''ld ill tli 


indiicsti~a i] d %,,Ii IIIl cillc ciIt lt'i'Itijlit iccitllnivs is
 
itl'irci t cllt+Icllc'oli v.I hiicti sitii; 1ctiithcistll
'itt ii'l 


dcccai'',. lhv icl acit is l pl ii clittitlal ) l i il iw 


ti'ic l ,.i c tia 'i I Li' r 1m 11itillt lt. jcti. is ill 

Ic'ild iticI t iI i 'it .
ll t ritt /tIIitsI . F I t(tIhIlqI 
dc\ hlop lf-t ,% ticdr.vtilti.'c I i ll itiiii% , i tilt 

liiis 1ritici l t l ,i l icilic..in tat hi'iit 

l iji gst'i l, isc c di ! Ift.( .t ri ih tiii i ci' it pi n d,ii' "11hill iaki , ltIt sitt.iiit liHitlinltcitla itti' Iili citri<' i'ill t ..tl i li,.,utitc .isc
t1l% ii' ;o l .c gc ccii ' ' l hf Ijcils , lci' i i ;is 

Icci icil ) li' 1titlIt lic Iii1-luitiili I , l i itiii s Io,'.tili\' 

"'Ihe %\idv...lvt+d owh.," 111.n1n1ah".I.1"u,, ht'joi As.Jlla\~t 

ltvt I illilct ishiit d cisu,, l .1 s glmlt i ,,l 

in rcl(in,Ii hI i' iIitc]illt(i s It i II if ' ilIIol I : 
-wt'illawd 11 m r.d,I u i .1s- lpllo (. ,II'vltl[i n otIIi 
F~or v'xaIll1 lh., ill Ilhc t".hl'd Slallc'. halflv't l oss ill(. flow~e 

it lilt ;11H~ , 

indhnw i i;lll\ ));I,' (I il Uil, IIlcclhil 11c[t.al. [,),!.: ;).that 

1. l w l . ifnis lis,,d lIm t quil ill, 

lh' I'ticthi i, ,i l Ilipdi, lc lil :\ctii' if.h iic l il i 
ic's' intlv' si Ic iIit, [ i. ,I i tiiii i'l ccl eiii diith' 

iciciitlcciiiict , illt's cc i icllil (;ilt. 'iic4.11 ' l I 
I.ioth'g1uic IM [aic. 'I cI l'ii c. l c iI citw+tt'ijcc'ic 


In i I 'cilt \ c . F i \ Il iIi'. h'
cII dw 

hl'iiict .ii, il ' c l tihs. ci kils ,li':cilizi ,'ti ' islu'tl 

cii" c'l ci.i. hiih i\t tll-' I.sk i ,ll lilcittic.' had 
golc%%iiIf j'l kilts p i I -ltot:l t' III M, i cull). 
Ilhr Ni ill ,pluc'm l ( Ii llt i .li ",c,ii'iti,'s a nd l, Iliiids tl( 

Slit1
) p'iis is i%i.ill (uc , sllg,11 '. cIII si\ hiill s is 

siiccmi kIs sdI ci, \cvicl i lch'ilitit ' c iciccc 

illl i Io i l r Iltnllt'dl iitx :itLas (tiitsic i'itl ul 'h i'l .
. T hA 

cclljci t nti'" of this ti'ihcl luu i al iiiiliii tiici iicii'i'css 

It's i <s illilt- * 1n..1 'c.[,I- itc i~~~t' i, tl +l l ll
nisicli'si.cctci' i~ln' d ,iiic'usiciti' is it ",iciacic rui 
ciciicsdlia. i 14dIIIccuII.I dIIIiccIic it c iil Ifiicl lusts ;IcIillIII 

n'uisc'iccu'ntIs'y icc(cI'.csi'i I ltlip-kclic s iyilivcinacticonal 

inl tccirns lill thisi. cl iccitics shid, lis' i lo iiih. Aii'kly;ill 

ctinlicitilliciic'r l ti'cad t'-' ic'tl 'hini. 

These tcicl iilhgicl inluits ;Iti jprtucl by inclnstt's'. 
Iths ctcrges ne ii'the: gictest iicitiliigi'all
 

dilictiltis and oii. il'Ilt tllcost secc'iO l
, 
dlhillllas liil
 

ccitlliicnce policy' in li' i'itilictlits I I'l.atl Am rita,
 
csost.cwi'itlh ' vluitcilin tiicts ic'ritlhtttIil exliots.
 

II is '\istlcii thcat ti'cctiltigtc':l cnnoaiit ccit 'cictlttrial 

plu' iicic,. andt! th' ii'stlting ability li voi p tv in 
i t ic ct~iIl cinik'it, drii'c annnft ili'iqi cat i'. ply of* 
tiittcilologit:al llints ofi n t i il tliii, ticl iitgndingil ieo 

Itoicl r olictu an knioishdgt id av iliclh. it 'iosts
 
+c'otlpilribh.ill tho..w cl'l rd ill .nilitor conflicting
 

c.iclitc.ics. I)iiMrs tihis cccn that ill ouc 'oritcis sitili 
iciliti' iolit'ics to il cIilq andi ilcoti'ti iilcstriis \ Iii'in 
ssill jiodct ' thtltliigit'l inpuccts fir act'ic lturc'i'. 

Tis l ia+ciot lci' sii'l I'caliitii 1ics\ s-ittitit glthal 
n1.11\ ( iillilti's ill Ltatc Al'i'c+it i'tp'cia ly tilno . t'Iwhi' 

tit ll tt unc h'rg a iitlor in l titriali/at itcl ccstic
 
iIiIIollt,,itsv h .ch.c aio, ha'tecdv l d iii di strial sectis r 

cttcc\%shii'h itctlccnli'oul i itctc ofh . ijndlistl'ia
o i 

' i i cI g i ciii rttctcs. ttlih'ciciiltV lilta 'ct; ii itcliciiol cii 

ltlici'. lo'i'c'albic' l iccio cil ' icic':vcizcct irill ' inclcclii'Ic . iri' l t cd t 'I+til ['i ctlgl . ccccI'hxiit is
lcIciicl iolithid.unlc \\ hi,h dvcic 

,o( iic'd st inltiuic tic ;Iivi' c ilii titusit ixiccculi~n-thqmt.. i Io va 


handltic'apls.\A hit~h dh' lc'v oIl .o i 'l l 'o llilehxilx' is
 

I.w;I ol 1. s+,tll~ltcI VIioHI 

l 'i'il edi,)ct ,.\'c,citcici'll illpl i llci cconllit' i s ()' 

lizi'i txit'lns ic'ill " ici cllcu'il t'il clit' kc ocl c ccik'tcli V
InIhvIIvil Inl'~rhsl| 'I . lt,' Il l f f0 Ix I IIf)Ivt't iII,~'t . TIhv cI o 41if)Il c+a 
mainta~iln divt . 1o'ht.h 11. [l o ('tltlillic" 

C"omll ilivr'lics, rI ~ft vd.l, 11 l lo~rl.+ Ividth111t' , \wcl+', h 

tlint' po v fi k,,ow ledgv lo ,t'ctcn byvht!tu~t'aw h'tii-w 

cat'lll s ill onci' stiuls ha s Ii to i' (.i' cii'cli o'lcc'i" 

inl ,tic ic '.stsitl sIloii illl'rcciicllll litc's, iplliti g ill
 
a, siltii' ci 1 'iitl til i ,,IijIs l\uiistis 117 0)., 

It is tlicidciut of 'ivssacs\to i iciccilIit:cc'tilci cisc-i'-b 

I ;i llx iillatiill oltlic sit atini c'llcccliucclicg iciduls ities 

\i ich ipr dnuct'i i tcclr1clil:tpii , andccc i l llil 

i':a iu it ili','h-a h I nt"yt dcivi'lli :stliu ly oIf 
i l c'n'ul Ic'htiil14iuacl iclilis ccch'c conclitiis oI 

'ciuc ic ic oii l t'iti''i's,. In ccn t , il:iti.'s s 
hl ltni'u 'itolillI l' l iliiliitt'lhics. inv,'o ll bvilltc''isS l's' lt 
fill( v 't t ' ii"si i ''1 ni,,ccc.ilh iciclol cccl1 mporting icildicts 

lccl.c' :l~ 'tvii llt 'illtcl'is cl lt'i ccllc clli'i ' sci isos itl 
tluilrillIcit st Itl' anc JicilliIflows sclicly. ( )ilic'wis', 

11r4.hl'i , lag'tl~ , ln t tl~ a d lr.s n€ ntici' :cgcicnii iitl scic ' will iccc're'siii'L y 11si ct cl'its 
ccil Icic to I i iit'iiiII acIi hI Ii c'rd-tcc'ussic inc I( 11d insc.I I' 

cnIcfiicI t icn ilc(IIin li fcS I*ilItnrniIictuI 
c'tuc iic iiii'i'cc' ss. 
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A second iiccessary staige will Il hjIr tIlt .r.gitili to 1begil 
greater productiotn Caipacity fin. liiedrd iiiiut-ials. This 
process wsill tj cd~tondiins and gideilines'iIlav 16iio 
clearly dtisigiivd iti sireniigliteii, ratlcr thani ssi-iki, The 
coiniptI it veiess moii r agiic mt iii!r pr diicili. 
Coiccisie p~roduictioni viidvavstrs icto hei 'liniiliildtits 
part o41hit stiaitgy iidI)td, (l Stich iil appiiiiil will 

ttopci svi yan( l( iiin iloflillji ii'aiil nd Icliloicitii iii 

Access to State-of-the-Art TIechnology 

loii Itsluhic ittuilmuillili Ili:.itmis il iimtt Ii'.o1i'.in.1 rc 

baiil isiti iliptta oiliisli iit ittitbih1wtm 
filmutsitiiizi fili [ ittulc il i hrit tiputu s tI mis.i %\iiltl 

(I '( Xl ol(s ol b ocoi pc iO v ll ss l rid i im alIl 

Sietici and wclitil poulicies andi fiii ihi( tirgalizaliini 
ol itscarcil and lechltttgs g(1itiomu s'iisill tihe 
;Igi a liii stec.tor id our. tlliirics. 

Thbe Developmrent of N~ewv Products Based 
on Agriculture 

.it- nitty ectiisiTiatl pllm-si'll.u i\iiillingliis 

imipact tha t(iiISe jiiti..s.c Iliaic htild oil prinliary
 
iitodlitioll.1 if'o I priil-iii is iliiail weill kiio'il.
 

. hi %t colotllol)g c lilio a i l 

iclliiri~l jtthiit.n dwili'indusiitiScoand illis 
c intiuip ni ei wliaII11gi al iiSm.i5 tli tlill 4tut lllln 

c 4 lp ci \ f L~iIIJ9I3v 



International Organizations and Regional 

Programs 


N1 tilt inational organizations and programs canic i.ito 
being with particular strength after World \\'ill- 11. This 
was ;I lime of'vigoroos, productive international 
rchitions, when industi ial countries victoi ious ill ill( war 
were concerned about the possibility ohivw illk-I ll;Lti();Iil 

conflicts. 'I'lley launched it pvI iod ill which collillioll 
ill(CITSIS ilod iLVit'W 01*;ill ilitcl-l-clated wof lit Ivccivcd 
sprcial attention, 

'I'll(- United Nafions was rvawd ill alotig with its 
S SWIll 01*Sl)l'('i;Lli/,('(l 11-ClokiC,11 411giloizatiolls, and the 
( )AS appeill-cd ill lo.111. This was killowc(I hy dw 
rstablisillill-lit of'otlivi. oig'allizalimls obcying it % ide 

rilligc ol'u-chnical lualAltus and %%i(II collsidt-l-able 
"ro -ilpllic (.o%.(.[ age. I ICA. thl. of-gani/atiOll %%C 

t'VI)IVSVo(, W;IS CITMC(l ill [(112, Mid 11111S I)ICILI(CS the 

United Nations s%.;ivin. I is sp-t-ilic inandittv was 
rescarch and training (ill- (liv Ainvrican nopics. Under its 
Ltics" Convention, Mlich went into cIfi.c[ ill lollo, dw
hislitille has it inalldatc fill (oollcriltion ill at,

I ricoltill-c ill 
Latill Anwricil alld Ill(.( :aribbrall. 

11114-111illional Irchnical olgallizaliolls wvw ollgilialk 

bilscd oil it vcr\. sillipl'.. c\114-111cly allf-aclivr Ova. Thc 

indusil ializcd collillf ics, Imi Ily aN a 1.(.Sllll o1*111vil. efforts 

(1111ing dw waf , had dc\cloprd lilajol Ic(Illiological and 
ilidUSIHill IMIC116.11 IIIM IMlld bV IISCd fill' lWil(TIol ClIds 
as a lool lill. (Ickvlopilivill. 

'I'll(- olgailizildolls %%vrvall vIiii icill Ill( ( liallisill fill 
illipleffivilling this 11-1llllojmt tiallsli.l. and Fl( ihlildll 
Ille usc olt(.( llllolov, 1( Sol\'(- d(wi-loplilvill ploblvills. At 
[he saille lilliv. Icklivi.1%. IvSS-dvvdopvd ( oillillics coilld 

cStablidl dicil. o%%n illAilli(iolls and Ilaill IlIvil. o% ll 

pcople, 

Later, ill illv lobos, c\ en diollgh Ille illlcl national 
programs had achirvc4l striking soccess, divii- vision 
bvi, 'I'llf-v had ;1(hivvud a If(-\%' ;mill-clicss of' 
t I W (I i Ili Ct I I I i V% ili\'01% 411 i I I I I'; I If Sli- I l'il ILI,I CCI I I 1010 y 

williolit it collipollunt oFlocal adill)(alioll. Ill dir scl ond 
I)Iil( v, d(welopilig c(mil(lics (licillsvikcs S.m a 111-rd to 

I r(ball, inslillitiollal nw( 11,111isill, alld 11.1ill Ict Imicill 

pv1solincl. aild [fill, villb'll !:;,,I if Illow and 
st'll'-suslailled plot vNSof S(ivillifir ;old wchilical 
devc1oplovill as ill(- I of livi'lolic oh-colloillif. 

devc1ollincill. 

Illwi-liatiollal plogrillus m.n. adapicil Io this lit-w view, 
and greater clophasis was plilcrd o.1 illstillitional 
d(wrlopilivill and oll pl-I "graills lin. 14-clolical alld scil-litilic 

training. This st-colid Stage %%,itsespecially visible ill the 
agricillull-ill smor, whel.t. institutional developillent and 
training programs acquired a liew dilliclisioll ill the 

I960s Mid cit"IN' 197os. 

These prograills werv lill-gely sliccesslill, and thl. vilin-ts 
illade by most ol't1w coontrics oil [Ile contillent It-d to 

rapid devvIopillcill ol,1111111all Icsollices and olpublit.-

Sector ills[ i tutiolls committed (o rescal-cli and tt-clilliflogy 
trallsk.r. Tllvsc clliw(s should contillut., alid ill(criladollill 
01'gillliZiltiOll, IM VC ;Ill ifill)(WI;Ilit 1-014-to I)I;L\'. TIIV\' IIIIJSI 
('001wralt. with ill(- cmintl ics, adapting [Ill- illslitilliolls to 
ongoing challge'i ill vach locill context iold to ill(
elorl-gelice ol'ilv%\ plohivills. Ifo\%twvI., olgallizatiolls alld 
n-giollal ploglaills have begull to dvvelop a 1111111ber (If' 
activities that relli cl if nt.w view oFillit-I national 

coopl-ratioll and oull-li dw begifilling ofa Illird slage ill 
1-volutioll ol'ti-chnical cooperation. 

This third Stage lecogilizes that di-veloping countrics and 
Illcil. illsti(Illiolls havi. llialurctl and that the lop priority 
ohnivi-nitfional coopt-ration should Ill. to carry oil( filsks

-yond the
which ill-c ol'soch a Ililturv of, Scope as to lic bi. 
pol-viv\N oFtIlt-sc illstillitiolls. Tllc olgallizaliolls should 
also IlvIp illitiatc collIpIcluciltal-Y c1liwis alliong 
developing coolill-irs llull Shan silililill. problems and 

visions. 

11Ciol bV Stilh'd, ill S1111111MI'\ , thill ilIll-l-HiltiOlMl 
pl-ograills, cSpl-cially at IIIv Icgional level, shoold 
clupliasizc (If(-following (-SS(-Illi;il fillictiolls of' 
illiernaliollill coopclillioll ill Illis third Stagv: 

a) 1111cl lialional organizations sholild do those Illings [ill. 
whivil Ilwy aw best cquippl-d (Ior -which divy have 
a CoIll paral ivc advillitit'gv) and %%Iii(.Il illcy cill) do 

bvill.l. thall the coolltrics and ill(. national 

olgallizilliolls. Exalliples illcludc: 

i. 	 Berallse litm. ille ill it bvilt.l. posilioll (1)gencralilt. 
and cilJoy access to ;Ibr adcr Framework of' 
histillitiollal diversil\ (Illon. silliations undcl. 

to iili;ll\,Z(. it shaw d ploblvill), dic\ . shoold 

"'ellellilenew idem oil problvills ohegiollill Scopc alld 
I-devillice. 

national organizations 
wnhes to thv comm irs and national organizations 

ii. 11111.1 	 hloplldlllwidemllppull 

ill al-cas where Size of. access oficil posc 

adillillisil-alivc coils( raill is (tcchllicill and Scientific 

(if.financial and administrative brokcrage, 
ifiliwillatioll Services). 
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b) lInternational organiiz;u ionis shoit iti ]ici/ittafehItiri.:onllI Theise pni iid cond(1itionis provide Iici Fral in h--lct 
Coo/)eatiofl and actions diat would have atsynergisic fin. ill tcylaiionlaI ucgalli/atios alidi regional Jpiogiaiiis 
vffeci oil niational actiivjites Jpromlii oi'pnt m-l/ti andt a Ilinamate to liiouLrage actionlillorniiij-iiiiiiar 
Mlililil, C0lIIjI~lS id 0I'g;IiiIa!tDIIS ill tIlt legion1 MIid '-floiis andhiegionill cooprioiiini. 'itl iiiiviiiaititii or 
Fronmtier rcgittus. fi-%orking illi((his itiaittie rtcqiircs it it(-% siI tytr ield 

c) Initerntional (trganii/atiotiis shouldit bring togetheri ii iiisitiutiiIgroist andi (wveoJpiliii ill regional 
Iloans' diverse insttilisfill. probbtn aliliss and(lor Jiigrallis such its ithose sit ha iscjssstI. 
seeking solutions itiogh: 
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NETWORKING AS A MEANS OF ORGANIZING NATIONAL
 
AND REGIONAL AQUACULTURE RESEARCH
 

Thundathil V. R. Pillay 

Direcht'oinif, IFoim!.iinInterniationa~lAquacu-tliture C.,'ner (SIHAG1), Rome, Ihalfy 

Introduction 

iE\vell though ;iquaciultulre is l.),v filort' rrelquenatly 

( liscilssr-d inl s(civyltific ('ir 'h's thll Ibrlirw , it is still 

a ra th e r n e v'sS'ul -(t t o o l i. . "mYld 1I t-rl e ' t o 
i ( h l rf'f 
dh'lhm the' twri miquim uhr( " its lisvd ill lhe' c'llllvNI 01'" 

' .'this l)t It rrh'risI() ic c'lttnrm' tl',ty litti( orlgallisils ill 

fre(sh, bialc'kish i iI Illim ,' rfm w t."h(w hill 


llh nl %-.';i\s; kii ' , Ililmal hitr-,h nt r andi iitl 

Il-l't tiurd't Ll~ v, il t i(.I i lvnd+HI:all illi lillassm i",s l ,l 


pr+ ucl(: l~aui+ h, beril
r 11•
l1.diliwjhilll, 


c'olisidlrvrul al 1, 1 , 11( qplhtl r-hawsd li',himl ihlhltr\',y 

Throe'v. 111l~t+~lh \ a ten ' ma 'llsidu'rin~g i +its
\:rds 


i ).t (d :..l it'( l' (',", fhrlit h llg( Ililts
t and ill '41111vca 

atlnla -d r it, i,' . I I ', filtiol it\ 4,1''.( se lish
c,,' ill thw 
fll m i lnlhl nli 1 s., r'i iti ' t m 'ih ill ~(h 

lisht' it .,. 

S illr 'te( 'I rll.ll". l'hi', wssioli is, lic: impqac't andl( 


(,Ili( itrlw'. (d nv[%mf,.{ ill a ,I'hI sholid
kill !vhs.cllcl 
Iii st of'all pit( , 0111lill ( d'tilbrt'4l , ill dwe".lill ll ' 
l'(.s(all Ihill this, lii'h , colim., (I to ;1 1,. 111ll(c, dh'pitt' 

sim i!ill i:irs ill th{' (disiplill.".i \'v I'.,'(d. \Vhile ()l'txtliz(d 

;l ri eshn.. ll 'h is. pl b ": I h',,Ihlli i ,cart l)((l:h vs 

t't sll)r1',, lrt,c ',-,vl 'lh i I m(,(1l(h'r1 tha ll
!, a lltlira l 

strolv si\ m sc.vi.i (lc.ra(des. L_lntil \.l.. i.r . tlrvcvn (n vv\ell 
11(m\ ill 11111\ ('asr's, aqu~al 11ll 1n-s ch'ill'(li hbas 

c'tmi't'illrathd1I1aillk oil bihi)gicatl ap r ls..\NI t, . I I ll-

if-scl (It a h( r nibm iv+sof.11vl (l l(hd by lwfi\vvril tll't 
rc'aiiv'l% nliall ir'scicth imiimts'., .\ ith h~il 'IfeIl-lrsmin l 
and(filc:ilitirsn liprapl ~op liiiitt ,I'ld r'x1wrillivils .[fi p~ilot 
trials. \Vhih, \'-lrv vallilble illIM Illai l , 11it !ml ogy Il"'r'' 

a 111111t.r. idl' li urdl bih, rgafliilsms has I1twellacy,,ir('l, 
' hl ptW%'Wt'd hill{) lilt. lal ge'-s(ille .1 ilng Ihas hbevil 

dh'\llpl 't mly\ ill at smalll 11lllll)h(v¢+4. ;IcawS. 

1t is illlpl taill lto [r'invinlll r this g.eneltral stalte of' 

aqi dwrv(lllnl li(- (&I'hlvri-sc.irc:h an itmthat lilt 
oi lg r-s('ar(ch is um'cllly.disiriblule(I ill the wor(ld'~. 

()fhhV 56(Ut so instilutionts all over the w~rld thatl)are 

&h-voted to al(lilm-ihlll'n. rescalrtch, III are ill Asia ilnd )hev 
Far East, (mill Elto llldl G ill No~rth America. 
Similarly. alliong inlstituitions \'.here aIla iultlre. liwir s 
;i p a l I t i lol' fh ' ~ i l'Ch i)r )g l 'i 1 l ll , 2 2-il',Ci l As ia , ItI rMT i l l e r VS 

E'urope ariel (, ill N(orth Aniqric'ii. Ilo\,.-v\'i, the tiet'( 161r 
and l t('rlest ill a(alllau u c re hl~~~n is str(ong ill 

illl()si rcgio) . 

fi'siches till, rf'ce(lit trigill (Jf'+mitim-tcuhurn, mi( flic:t(r that, 


hlas sigilirvlll ililhilvcn-d Ihic pl'grcss ol'illlaculu'ile
 

r-t-st'arth is that :t is !.a:t-d~ ml aive<ry largeC vlinim er tof'
 
S tfil l l ish, slicllilih ,aHII v'\'v il plti" lantms. Douw 
to I iars t~ ~l'rm ltlt lhazardls, illtrodlictions ofc)l'(x~ ic 
slp-ctits ill,' ill manly c'lstes gl'e'ally, n-'(' fit'l(vl ofr evenl 

lf)'I B l sc' 44,lhis, t'tl6rtsa:r'~ll.I ili (t 
('(ntilmuolusly Itovilllalgte th14. olc (ulli';tlbhc spec.ties , 
c'\'vn Ihlowlgh it is rv'alizct'l hatl Illill ha;s so flit vl"II aleh to 
Fully doet~l' ica;te' mdy it fi'\%spc((i( S. This sittuatioll is 
V(Ty unilike w'hal {)hlaills ill algrici'u ilttr( orallllillll 
i~l)than hry, \v hlr producl(tionl is b~ascdl il atsmaInll 
ll11l1l])ur ;)I'sl)('('i(.s andl( S\ . ('IvINs,OIl w\hich conlside le''ll
 

It-sv: r i'll (.161itshaive l -c co(1t ll(v: 'llll(.
 

R esea rch S u p p o rt fo r A q uacu lture 

1-cII l'''it e Ilivtre havet .r4(ill rs, liven'l a millill d(is(.lissionls 

a d 'b t., til [I,(- naltlurv and.{ exte'nt orr(-searth n(lee 
fb i tu-ll.l (Ie,\, ll, p~articilla~rly tIlw. Cultur'e of'urt:111n lpli 

trt41i('ill spvv~ies tha~t ha il i lhcpast re'ceivedI sci'ait 
alillill . E\ (-If thotihh (' arv'still sorer'.whot wvoil( 

all erllinrts to hbcliwr ssed( off l'y disc'iplines like 
re'pi(o(ltilin, m i itiimn, dtise~ases, (,((:, Iliv ma,ijoriy of' 
rc'svillch'rs have'( Ibegtln to) applr(.(iatedith e i'Ir 
;ss(eillS-orivillefll I t titisciliil~ry re~searc:h lIf inmprove 

n. I''(h I qt tu u l (Ah lm tgic.s. 

This typvl tof'l'ts('rlr(', aIs yout vviii readlily rec'ognize., nled(s 
glu:r~rIi bWtly i!( i(iiis '[(rIs(I 

97
 



planning and organization for effective implementation, 
In most countriei, fisheries do not fIriin a particularly 
influential sector and within the lisi'rics sector, which is 
pre'dominantly caplur'-trii-nted., it has netver becen vasV 

to find tile that typcresolorces and motivation to orgailiz 
of'rcsearch. In fact, within fi'di'ryorganizations, there 
was tcertain antitilt funhappintss itthe plublic 

attention that aquaculhure had starled receiving. 
Recognizing the possible liture rle oilqiactilt're, 
particularly in rural dtevelopennt illtropical countries, 

small all)Uulits to he provided Iothcol'assistance legaln 
sector by variotis aid aguicics, and this gav an apillarent 

iimir'ssiin ol'iheavily spnsol'dsccolr. IDcspit thil' 
multilicity Id'itid]roigrinis, the liagnil (tlstiltlpltrt 
was, illfa;ct, very little. 

As .Milllm-il'll,\o illi lit'il rV il g.ricutlhllrsichiilislt;be ill(. 

have liic s'i i cItlsl ;at -eirt-lh --illylli i ' ili lttii' t' 

rste Ic is,tf[int .,suillicitill troiltof'it. "Il'h' 
Tcinical Ad\'isor" Coinnittl' 'lv.\( )ol'el 
Co,(nsultative (Grootpoiltfnri- lilllil Agricltrlhl'l 

Relsea;rchi t t fill q ilcllholw(C(;AR) disc.'iSscd i ldlle 

resrcthi illits st'ctititl iiicltiiig hi()iithi'r 1(171,and hi 

i97.1risiCWid iltt r(cltlllr , '.(ACwtkitig griip 

)llit'iillSPtlt'ti, Ij i i i H'73it]ld IM" ." 


ittlsIo ol't, subtistlh-iitt h' invit eid ini lit', inl 


1i171T ( ilsilisg '. ls i '( l l iCO ii h li ivl i ws,l i 

i it ) iosllitill li l illi , ii I i t i de.(: 9i78ils l'gill 


i( conul ati on;lh~l -h hch ill
io iiill olh i .iescl. R llli, 
iiill lil. Si Illihultilc ,it-illli sym polislialiil hI,hl iildh'r 

thev l's A )lsllr'lidies ii'llinSiluslicv. bo'"\ i diflli w 

clhiliillinig ill i r'T (',li i'lilve(' Aqtcllhlicial \ uiaclitllirc 

ill Ky'olJtoapai ill 1(170i, c i dvrcl~lld ill SOnllv detail 

I'vs, ;illchl i illils ill a;ilait'llhlli'rc.cil'l W hlehaill :1ll",( 

disv'lslSlis,clli.,lllaills. s\ll ia~~cllfi'icim-cs, aind 

cllilliilll clilll!s intho diili'rl'lil s, 


, 


lwroi.ill filcois \i(-%\ 

idcais, ailrs cp illli'lnd lil''i''lli it iill high1lighted(, 

Silo lll 1 1ih baisic:1IIil al w oill' m vil i l'sitgiilh'-

organizaio lhli'a(plactllill rctscarc'h andll( ,\r plIilllclll. 

finding4 iclilm. clif-cs 

inlSl)(.'l'h'S Ne."l', anid col lliel 

Tlv illalilt \%;s thIllb oh'cg~illlal (lilli-i 

(o'llll ecloglfical conllditionls 

rt'(quiremiiuniiS in-sclrch dhocsnotl iislhlllaqilciulltolr. Iciid 

it, iilr-iM 'd ;ill)MO iC'h l11il'l ll~ liltiilI'riN1 ~illl 
, 


0 1i ll h 

iiislillitt., atsin Owh ra Ti' aigll ill l~l i'ii i i cui(' 

conllilinodilit'N.Tlhis, o l ollse,doe~ls [lot IIdelloll Owi 

lloilililiohl .'1'c .l %mldhil lize'd hiasic lvsl( 1hIlilill 

ITv('ntiiilly ( olilrihiih tol(N-vchopinil ilanid iml \vill ill 

ol'lodioi'lll i-clli logtir's, ofdwilsiiBcllaiC llc '(ifir" 


Illiin l'l liiyolll lli iis anid Ihc(liceld Illi;1(1il1l 
,

iog(' toi ilil is
rc l r~ls suit lotl Aicooldilhio , ani 

unldoubtelld iiI-cd(tolslrn'iigllll (-h lltvie'w 

'lip svlill stl.h ofld lm''lhl andili~llllrl 

iillhiial icsel It 

vv( cim'i ;it
,

Ihivpreva';ilingt iiilfic rw('lrscaiii l''su(' Ilimillov.(ilot 


practical solation wili be to organize such rescarch oni
 
a regional basis inupgraded naticnal or regional
 
institutions, and link tlhcmi t outreach siations in the
 
countrits, fortesting anl a(lptltlion of tcchnologiies as
 

rtequii'rd. 

TAC and (:G IA R obvitusly l11d such illilihtgrad 

global reseaich jIrlOgrani ratler ailitious iid too 
expensive ar(,(CGIAR siptport. Although resiai''h gaps 
and priorities las' llite n "T,\wts not able tio(lltifieI, 

idtlitil" t suita!ile iltetli;tnistll whereby all tlic
ongoing 

activilics aid addititonal research would lind a comiinii
 
iincwrk lircotipralion ;idli chaitiit'lliing of'
 

atdlititual 'esoutrct'cs". Ihlw('cr, itsfitris I kiot\v, it
 
i(olitiliols to min~iltaini ai(llli-hiir(,1 i ,1' 1it.prliorityl)
as onc 


area'+s "fill."fillinlg ihllm st impollrtanti gapls in iilert ol'l
lilll
 

ai olilllairesi'all'ch".
 

Regional Cooperation in Aquaculture 
Research
 

Thw minl pollrpo(s( somell('tiltll.
o)l''Cil'\tiing pa;steffortl's in 

tlotiliiiig spiitlp il l . ii i aqiacUllil't i'sci'ichir lJ ;al 

is ttt lighligt!il h fci Ihillee I)(-t'olc)ei-ti;il 

l c itleili, il t Mhich is th fitttl hi' t il eil ts, hill i llt 


ti paplitl, siet ili irlrd apl.oah
Il til liFirst 
h lii iv\'a's ldt l ;isIit l. i;iriisillh, A il l FliulliV'ilal .1
 

lunhii iv iyt ot ioc pi'lrilit' i h s
l naillil S lt'\ts that 

inlivil(kl\;liltandl solilt.lht,~sSI-l~s I\ilu ri n o lial
 
i'-luni in sl, Iitl ibl. ;l, I(oiiike'sllhslillial
 

'omlirililionli lIlland(I illientin this liich .
Ili rWscl';l ih cl'o' 

I JLiving~~f l ilil\lvok ritlit's inlbvit' d ill ;lssislillg 

dhcvchl ili Iislh illo ll.' i liv' toIblil vrl' s.I"M()has lit(ie 


ll i r ci',sti 1-1 lilt. scih'iltilic"aqialtill v.Thlc Fihrst
 

\Vorl I ympi o~i il Wil'riil-\W'alt1r Fish ( llhllov,, m Pondi( 

livi i ll 16 , emslllll~indcnllilhcd d Ih l l yprbl filed inl fish 

F~lit-Ilildc\.l o and s'llml'lpihalliilt iiilll ical] c.oilllltl'ies 

andl l Il Ilveil iliilpim i'lop-tar~lillCi \edl i'cst';rc'h aiiiloll 

iiiiililillis, ichiec, Rtioliiiillirderi"to raid plliogn-ss. 

SNiiilpoiaheld o iii l aol i cl.i, ilalfishiclvll e oh-'rl' 

lbodhs likc hlil-Indo-Pacific IFishcrics Coisi onSil 

I Il.F( :,) and ( : llllliill( fill. if ivs ol'A li'ica;Ilanild IVish 


:11"A )I,(G e'icrail Fisl'rh'is oll'thie
('.411llii'il M e'ditl i;iivli
 

(;F"(I. ), aloof Owi E111i cal;ll 1l11.11d F~ishllivs 

(illlllliSsiloll illwr",iliai gaps inl(El] F"A( :).hliL~hl lvd Ililc 

I.;ilowNi'dl41 alla' il v In view olohiini sp-r'(ific s t'( iv'itc. 


lck h cs ol'iis lt% ii Ilill h tolfillolmlis~i' :lizvc ml.cil 

Il ,Scgapill hem !,,Ihirs ill[ii lliirnl,i onhaill (Ic'idr'd a 

innoilvative' oiaccompilishi Thl'vmajorli;i1)1)i'11ilc'ih this. 


iS %\, va'cch;r[\' anld 11io naiil 

Ihatlohad dwilcaipmiity ia're 'aich 

p oi' ell (14lowd ilitilli(iin 

I,,tioi'llakv api -opll~lili 


idciilifh'd. ins.ilii i s werc'i 


" 


'l'licml. ili'lld to
 

i'fst';ir1(!h
mltllidisc'ipllinaryV Iliiaiiin ili al hais, llil l ostilltic~i ll. ill ai(ho lllllive' loil lioll'Aqllm-i(llie 
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Research (COPRAQ) fbr each region, on a purely 
voluntary basis, with the only major condition that tle 
results ofresearch obtained by each participant be made 
available ,o tIln others. i'he regional bod through its 
related working party, was to coorli nate tile program ol* 
work and keep all prl'icipams lollly infoimed orlht 
progress I)factii'iti's and resltIs ace'ved, tirotgli 

periodic mcetings anl n'wslettcrs. 

The' first (( )PRAQ was initiated ill 197 illthe 
Nclit'jrrait(all region, with ti particilmaolt oft ( 
institutlios ill Ilifc anvh~~dnl dc,. c'hqpivg ctlllllit's 

it was foilowd laler by A;ia anl tfc Fltlpt'al 1'giots. 
l)'spit' tit trly CttllhtuSiastIm fur tile arraileMt'llt, wilich 
was solight to bv. villhanlice thrtogh oplar1111ifiv, lilt. 

glilt'l coillist', hilt'ct rt'it;carfh \\or k(r,, ls \%ias 
disilltjsuilllitigl' slo, 'xc'pt ill the' ilstilltitiits il lit 
d(wt''lihped ctllltri's.Th' logtalt oild nt, ill ally 

llli'i h llitllllt''l', illicClic' ltis and 
iligtllrot ill fi'glparticit'iiik iststiitt without 
wiich it \\f, noit alet ttiuitlt ;t\t signisai a ntin pac't. It 

+bt'clli (tllite' 1.h'al that Illiol) inlitsil i+l'xtvvulal 
fllmiing, andt partic'ipation ill pvograill iplamiwg, 

gildall('v and~ c't(H lina illl al,. vs,+v'il li.l ..octh 

cl~t)op n'ati\'e villmst (4),s ict-ce c sprlvt iall\v ill dh've'hping-

c'<ulllr\"instlitions,. Rv(-rt,mLnition olthis+w%,s rvilheclvd( in 
T A,.(',if d (I .\ ruscnA R (Ilis, I I..siol Iso )m t lI;k(.11111l1tc II'r 

I-il-'rr.1-d to (- IIv yr , :IIIIIt ic I)Irrco l c Il;1( lhm'ithe I".%M 
Tl-crluic'al Conlcli c on{t\ floala turv' ill K\to ill t1(176. 
'l'I 'll lli'l'4-ll(t adho l'-d Ih I. I,\ illi. ltrcom [I c'l aioll ls: 

'"T]e C-,oq.f/tovi;c' 
, 

". l'.,+(hill IIIlIll'C rc lpallsioln ill t on{ductionrp~~tu 

is+v'Xlp( ('d Ito bc achim v,. d(II hl~~ll Iiutlsfi'l" 4)'('xisliilg 

[I.( 11hl oph. , illlp lo)V(llIc'll (dv'tNi'stln tlvchlthl gv ;:m~l Ili(tt 

(rhy ' l 11vol tol'Il'\thl-N%~ t[+'. 

+'Rel'onlij?)l/,Thatl all tilt+s • 
l tlilnt'rcasing lpro lJltlhllIM IIIt'll+ 

ncrl IS,stcmll-ol ii'll'(, ItiIt[liiriliinary i'esc'arc'h al t 

apl l all IC\I 

""Ful//," l'el ni'il [hth l dlillosct'.,{'clrth (.1161 ti, Ilow' 

111)(14.1%%,ay\ ll\ lit, ml .[iltlo'n.inll I'(1Ilt I'irs rcoul 
p~roc 'tive.,'t ol igltha11)1i yIliallg. r',ord'iiwal Il itld( 

"'eelllmlld, 11h1t! o'{IIrdillaltf- vIl h id is plilla0"y r'(' 'all'h 

n' +-o( .1 111-c tc' I t'ls.e,. cl lrh(InI." maljo~r ipr dt)( l.io)|;ll 

p)l' l~l' ist'hr'v".laiblis.hl' , 

"'LI/111/1h. rftommem II l "v'lolks p}ropotsedalld it-gt'itolll Ilv 

by\ sitll: I utllal~tive( (;Itll Ii 11)c'llililllo bc Conth'( ()Il 

rrlll~rcl (;l(h;nI leFmIIhlll(v~at( l,\ Ih'u a ll(ee lc n ,,\ )/ 

UNI)P Regional Workshops on Aquaculhure Planning in 
Africa. Asia, and Latin Almerica (97 5 -7 (i) he 
established. 

"It reque.ftIh (hoor agencies interestedl and involved in 
sopljorting aquaculi rC to rovidC the retiltiretf Iel of 
assistance for multidisciplinary research nil acilactltit.r 

through coordinated proigriits"'. 

This rcconmentlation an(l r'lalt'f finditngs led t) 
a dill'rv'nt tvlpe of c( t'oopcralit ttn'twotrkittg, which
 
f shall dhescr'ibeThitl.Iy
 

Network of Aquaculture Centers 

It uirdr t) satliskh Ilte ict'ttilied r(ituit'nlieits fior 
clli-cti\t' coteratit r 'twiikittg tet'ined carlier, it 
was dcided totorgatlimi' an ittt'rinational netwoirk o" 

srll.init ttsolliiiaq',actllt ci'tls.composedIlfmr retgional
 

'm)ntlll, n tll.i,ie i Asets.\iii, Liatin
each tMit'it
 
an Iatiti rallltlitirr t , , aiiai itllct-rtionl centir.
 
It wvas torganlim', g.idhl andl coordinated by Ille UNI9P/

FM.\) Aquaclitthltc l)(w\-lohqilvit and ('+.rldillation 

Pro'tgraml, flhrmigh live' INl)P-assistled regt+ional] p)!ject
• 

s. 

Si ,,' thr"N14-ite'l ranwval projectt was+inte(ndehd ito 

olga,. 'zr piltot lpr<!tts, r'athecr thalk r('scarch, I w'.ill 
+ c lllf. inTI -lt,!rT(the. tll. thr1c( 1t'giolis. 

Thc c'(litral c'oncetl \;s it) assist st'h'tcd, e'xis.ting of. 

propo~tse'd new in itulltions III pll,fici'ilit( it: appropt~ rialIvly 

(1(.Sigll('{I fo ltidis,, ildlil ,a ,. il,.'l\ s gi olls and 

e'xperimn'ts (111lish fillIg tia- aMlmrull(I' stv'ills o~l"W , 

v't'giollil imlli( atc. hI hadI to ITTclis-,lr+ that Ow+: 
S ,\l{' v ','pltn. ti]rillil y'\ hlltp lm nc', aidt! r-. lc' . i f(,) tIll' 

host ('cou l'+;ll(I hatll it (.1[,0 ;l I - Ct'.t( Ill;ilIA by,%an 1 an l 


illin liutllionl ITT' , even.'l I'r<li t
wa, Illyj is t i fiv ll -ly 

nll[(ollill Ipoilil o l'vicv. Trhese.,i,.hl l t'rillhcrS are' 

p)articipatinglk ill I(egitonal Iec', arch iplog ran;Illl taintain 

Ihc4ir.t)\\' sep~alc ll,a io~nal ics, l-cth a11ndodwlr ac(ti\ ilh'c!, 
,

whe' nvh(llt(v a,r\l%. I 11 this sensc,(ill(-\- lo'ImCd I nell'V.tlk o of' 

program rall'l~ wrt'l halll i nslilt fdl lsll-; l v vhc' vmt hat thl(

rc'gim ai ac'tivities; \kouald be (' I nllillah.(I ili ;I I'tlt . (dattt, 

1hl+-sr
' 

('c'l 'visco~uld t inu 
+ 

lltw'lh ' n li l lh cith li 

I)fltlglH lns. 

silluc IIInthldsril]inl'ry trainingK \%,;is anl equially 
impo)<rtalnt rvy(llirr-llll }" lili'h l'' hv h n nt 

an 1 cIcl{ wVt-l.vv'lv I'w iulil ioll ns thatl %%cr'e(.(uipp-)d( 

ItoIlllt'lri(c such'] iI'lilling.,+it wa's'dhecided( to)combi~ne( 

h ]-h\' tlalillhln. w',illh n-l't' clh jild(itl}rilnatil 

a<'li\ilic's ;I[ dict I'c'.oiall ]l\'el. Thet reg'ionail cetetrs 

w\old~ test',te.thnlogh)ic~s (hv]%w(I both at Ihe reiot¢nall 

llllillA lnat l ('ce 11im- i n m li(onsl in s ke' IIec''ssaly Iiodlifi(c 
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to suit local condit'ions. The iational centers may,if' 
necessary, refer hack to thc regional center probleims that 
they face, or ask for tile sliort-tcrni assistance of 
specialists from Ihe- regional center for specific adaptive 
research or experimentation. T'1 natioia ce'nters 
undrtake training oftechnicians and extension 
personnel and sere as sctrces oftechnical infiniliatlioit. 
Natioial ccnters also disseiminite, iniornmatio til 
technologies and teltiliques atler appi opiate testing and 
adaptation to their local re(uirtimeents. 

prograiiwas coiceiveifd fori 

it Asia, \%hbrl' i I igtr oti iifr of u 


i'lthe phtst'd iiiphiillentatioi. 
t tfrt' 

species aid systems aretill ost., aildIti.]v arc belt lr
developedt natioatl ,indsu-reugiiil insiiutiii s, 
a nt'twtrk olffur ceniteis, %%it(fi tiitIn. flacti\'ilis 

was t'stallislhet. li lit s'cjid pilast, i](w I\ stablisitd 
ti- ptglraltd vexisil g ititl a j-''it'i's \\tI' linke'df to Ihw 
icit- ork. .\t i-t'still! IfOwinill'f6ii 'itifich c'litrs, anl 

det'ihiiilt tjfjthtrs is illplogitjg'ss. Iln.\fiica aiiI lantill 
Allicricai, tii lii'tgriiitll slr-i'd %silhl ut' t'nc',gitiii 
clitll"
elt.vachlt'%h('iltugthtfi fci,ncid Ii" d. to 
di\','iity
oh'clotgitaf t'iditions %\itilii !Ihe I 'gi ,s,was 
recognizedf. Natit;i -oalsif'giitflf - cetit'l's itao V'A 

b'iing d' I't' pt'dlilt- litiki i t lilt' !'(i.f licc iis. 

AS wvillIft"icf',ribcd later. It' I( 4 ioItf cei'i '11,Mt 

'xpej[,df to miilfr itkj' maiil i 'cdi, crch
a til 


aquiliciultr s3s-ls. ijh ith0 fin'
er'sy 1 ' chlineitg 
siv'tis it's:.i.. i ii t,'ij'tfttii-c,. "tr iiiti'i IT;Pcjis thi'\ 

hvs ittctii'tl li-itlt' ti +sw.sie tut ir' likely i4 yiefil 
!t.(. s i iO ' shri antiii(fiiiuii lItIo. "lheic'i .', 
htowt'\'c,, 
 h liv't'<s(.(.Itflill hong+t4.1-111 di.sctilinary n-tscaltw to 

sutport stuch ssttuls rsc'iich.(iuiltu' Attllligi('ts 
werti' Ilftl' cfii-ili;a .\vilhaitilll al i nstittlit. illI']o.i f ' 

(hlhiui'+iv), tfis-c'\pfd -,itif ;NI)l/I'.\( ) issiSitri., to
1 
(arry ojut uIr'ei.ditglitlls tfi'sc'ijlh olfilltitlt'iis alltr 

iticst i tfili I'rgions ijnf, ii Ifhis .ustc',ijsiititijcttsalt 

iitc'r-it'gijtijf ctlt.r. 


:1mtder Itoi'iisUr'c that It' Iti 'gillu(ifs\vlk cfhi 

tegittllil aitditil f ui''ittI'l us ti I'rsjitilisivlttoht, 

nfeds ot's'chftpilillti Owi pli iltting ccul'iv.s, 

ad'istory ctlliiti t'Is, t'oilsililig ftl'hlIfjt'st'itittist's ft'll. 
g v(.V'- dttitluis, ('l'tll cjjstitilfd fili rtach 
region udhr rigiolil UNI )/I.\( ) pro*jtcis tiat 

prtvidedthOwit' ori,'xit'r liluport. Ill'Io'trll 
cit<jrtfiiatij was jtt.itfcd Iv tht.tbyOier- 'NI )l/I,.A() 
regioal ,quactullr<. l)t''efhtli. *llt ( t.tt'iiiaittiiil 

.ttgrail Int.adUi irlt.tfd ill"A( . Romet .Tht' 
go'i'riruuu'lts i it igi'et)iho stithe rt'gitoual t'ucItrs 
undhrtake,to developh, tit' physical licilitit's ittcd. 

As iclicale.l t'arlit'r, t'xteirnal assistitnc, Was mobthilizel 

through regional projects spouisored by ti respective 
regional Iureaus ofIJNI)P and br cotordiinatiolt through 
the UNI)P )ivision fir GIoba! and I nter-rtcgional 
Programs. Suppleniiteary assistatcc providedc was 
inainilv fIr ti'aininiig purposes, txcept ll tile(cas(. oflalin 
America whele, after 1985, ite-whole piograt'' is
 
linanced throlugh Italiani multi-Ifilatra! assislauct
 
chanut'lhld through tlt' (Inovtrnc'it
(oop-o: Ivt' 
Program ofl'FlA(). I i,Asia, lanitit ofth' govertinmeilts have 
Aso IliaIt' ciL )'i r1ifllious t0 ilt( etrlailltorecosts of 
lhe rt'gional projects. 

Research Progrims at the Centers 

Thel filrmiiulatio ojf oulit re'ast-ach ftgrants fili the
 
iietwoiks was iiiitnlirakii by tatsk fijrc(s. oilnsisl!ofI
It" 


naiioial and ilitt'rltiialstcialists, 0il('mstliadol 
%\iltthlt'i .nttiioflicials and lupi riitiisis tioss-ss
 
litld flolh'ms
anid Ow gips illexistiiig knowedge. Tli 
outlin' rist'ill'chjtgralius, \wlhichwe-r ito lielre'ise€ fill
 
upda'td is wrk prtgrcsstd, iscrt' iiiiicd'i l i t provide
 
batsic gitidfiiti t i.w slillijj ofproliciis ainl
 

hittlchiio's fini iivcsligaliti, titd dirt cell'r'- slalflwere 

1i,'r'tei to wioik (jilt det'ils of'sludi's aitd dtsigi of
 
e.Xft('riivi ls.l'oj isiot was i'ailaltf.
fIor cxici-lill 
assis ic'., \Nhe i tt iftd , liotfilan ing itnl initiatiitg itch 
\%isok.Most lithll \work lid to it'I tifriakt'li by tIallis ot' 
ij'star'hlics, .ftill called ilt sotog I't-satc leadclrsilip to
 
eiisiii, .tftlilriiitI,i io tiiifiitcitit tnif sh:'illg icfcredil.
 

i's i
\Vhih tpp h sjtd on \i k ;t tilit' c'iwtis t ildIllt' 
pIiifjfisli tfdillsirijit'if jtnitf l , i \%iis tt;rt'l thiat 
wcft<ohcg pickig's suhl li'b It leI ltitf +

avsailaito 

Iparticipa; ing,nationa tllt', through info~rmal
 

dluti'its. Iw litcal ieslilg, ti dilicatim itsIt-(li
ut, 
tid irituisfi.r itj!ilrtftirs. 

Il.Asiaii iivit, k i Net\uk o'Aatultini' Ciltles iii
 
Asia --N,.\(*\) its mtc'uti ed 'irueir,its flir i.gitlti
 
Iftl ctlrtrs, teach tct i't ltii g iil;t shlt'tficutllt'b r(t 
aqulalril lg systiins td'I't'giomnalilliptaticc,.Till

R'gitil lt'ad C'ntlt' ill
( hitt i' :I te institution
 
'stlablished ly tie P. e'.qpltspullic ol'Chitta
R Il ixi,
 
jliiugsu litt\iiec, atndf 'srks Iuh-t'icv tllish
iltlit, 

clijtli' ilt-griitilrd witll) cop tlif fi stjuck ['it ilig. Iln
 

•0tilet.r ii, ciilitit i]it titt tinst'fiiis tcculihtftgy toootl 'r 
Iiinlrits, ind to iilto.t ilit'l'iet\ tifilhis sst(Iil ilf 

fitrming within ( ftlit, lt t'tc'' is cirryig (it stiti's 
tti tlt, in-n'-'laftiiictsn bti'iitut t1.s, livcstck atnd lisli ill 
such iitt.grat.d systlitus, ilrtit'ular' lit' rilt' and uset tf 
'ritous farm irIrts atd \itites. i';Xlriiitl'ti.f ik is 

d'sigined tt lt'fiiic'it' IlliltIdyntitits ald tottliUl 
IIi't('ssiull ti Itat'omstlruit 'ctilltluic itutels of' 

itigrateid hitius. 'lhesi' i ttdls will tak' into accout the 
st'ial, iitioial, tcoltliiic aind Cts'itiitital 
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conditions, as well as ftle adaptation in Asi:i are in Nepal, Sri Lanka, Thailand,relaLions between fish yield and 
[lie fii'n waste products. Philippines, Indoliesia and Bangladesh. 

The Regional Lead (nter in India is locatied ,tthe The Al'rican Rtgionial Arju lhur Center (ARAC) is 
Frteshwatr A\jliaullii' I'eseilrch and Training (',t iewly estallish'd institution inl Porl liarlirt, RivrsnIr, a 
in l)lialii (inhie sssil'aI- State olf( )rissa,inl illi Sta t, Nitgij ia, \vilhi bicksli waler sibcleiter ii ill 
estalilishtedI with L!NI/IFA(O assisiice. ''hllceimer's existinig sation oillit island ol'iiiiiulia illthu Niger 
regional risertlch prJog.iii reliis Io Ilii i ciiirif rps D'lel. flit cinter isto devoii is ivilliiioli Io tileii,0il)

ponds, .siltrilrI']i'c t. u'lid(lindiallandlC l let.l)in ll \vilh l to'xpasionSill aind inliiliittlionll"If 7I'alflallr-and [liet 

ilidrai .ipiltl ds, .. l ti ii Suilli Asia fol"ishills 'ililii seil ll 

Culture. This ilsolses illedtheloiiitilliilhliids liir 

lietitl" p itiiilalv (1itrilil iie(ichv
.villv iiaiiigentiiii, 

s'ilillwh'll wsil.rhu\i ls irt.lowcisi h"Iliciilnds ald lish 

Iiiiiiiss (hel higlhest. ' Ifli ir s\ill alsotiiseigaiie 


culture lit' 'illip iiil s illtithir vilcl
'ig sill-cs ill 
rrstistrir;. 

'hit' Rtgiaiial Lcii (iti ill Thi l atiil atiialIhnd l 


htilin i lisllc'ijs histititti ililBtigklii. lluiaigkok, hii 

suhicciid sixp odlltlioill filrus-il'lhi: u
svs\itll.S 


l ils (Oalial), sllaklwa'dl(11l l~ll fi"o]' (Op]himnphaluw). 

Iihic hl icltui iri II~it/i)gai,, posnd ltli 'tilf l ilgiant 
il t'iraii (.lursm,,r iui), titql t e'r ir o' i1hl 

,a u).,a1 i oI"alli',.P n . piild uilili- il/sin i ail 'ilrtuute 
ilissils andl )i c ' i il ii iitltcas. Itailialll'.Illr 


ssork \%s I iic ill si \ iis.i i riiii ,i i dirt.rVs 

lnmiphiasis %iislail oild Ireling less risky aid tiolostaillishld 
i'osl-r.Ijil c's.XSllvills liii ohillli' llhof t l' 

inihiditig Iuuiiioalizrd sl'kin, iiiipro\sidlieds iiiil 

litding, illi atiul l.
pondl lillall,]lllia 'is'sc 


spiviiliist lild it kri Ilifitiini
ii inli,s ,lilii 

ii l i'/-,ll ill i .,iii lIitiiuii di lls i( c ci fhh its 


l liilc icrill lli ihat illiiir i]i
liit .Ill 
lresluaii rplmli .1louillauDhilil Ihl v t1haliroils 

shtill i[u li0illar1isis Ii S idiii ldiaithiai al 
a plaoih'iil. gluts-( iil l iiiqilc.s. itd tlii hasibie ll 
givit high priorili ili hril'itts re-se h ,iiproig 

lldic'swhich would ilillda! i ilhaIlaliuud il's, ]Ivc 
iisuliiiiiti, loiil )oulllhi iiifi'liliziatil, id 
et'iriiki'e !rililitl liali t* tl, anld gencliiStlloisr 

lia ligell'it. 

(tiltir isaii1 .\tTl I 0lilrli Rlugional I.inIt thi ulillitihdtir' 
I)vp;)kI II o lh i l IFishI I'sii~iI ' otIhIfIvIslIAsi;IlI I ri 

I ) l .iillut il( liler(S I -\lI:' ill Iloilo, Illyili 

lsliild, i Ih. Rl'u hiiiPhlhilipilics. siiruh i14in" IUliusSis tf) 

ciiulir4 of'narilie s thliliitl a dl fiin ish hi t aisilsl ts 
withia situ\%initiallVto 'l' loigi l'sted titi' lugii s lii 
(i)shrilmpjl iillir4, lisili ilallllldloI'4itle'l1 ill lti-saill\' 

arras alnd P.1,1fafltal rlillint in/i'ucwitlh I). and I'. 
me'rquieni, illulhiuts, mid illmtiass uuidiuitiil tulstI biss 

(/-nkl) Fivid ili il i ill poltiuls. 

ilitilliilin ircli work ill'tillishi ciiirr. <%t-c Ih1w 

ic'ilil'r has vllei grails allhecietd b\ dille Clisisfiail 

dfli
b\vedlicIle inst illiiollaiii gove-iriivilt; 

cnisll'illilv, ,1atirt llritshiv'- beii liit lnto tainiig. 
DueI) in ill ttllsiii lhtlas ntihli iiiessiry Ihcilitits, 

rewillh has litin ]iiiit'd to 77iapia iiillurte illfresh idl 
]lltkish-alii pliids iiiil blrtding ol*Airiti allishii. 
Pl'lrogrss is bll ll cll lallli'illiflg cet es Shiiiiiit' ni onhial lllt 


other plls ulfAItriia, t-spicialv Zamiii , Keni and 
( tiial A\iicaii Rlepu sollii I s Ie aleltIlic of'whii'h 

tiiulk ilIhi crluii 


, 

thIu duiship ihi Itp's oftegio llil
 
Icst'alit-1h, iawili asis~ tnce.
\%ilh apl oprl' vIcrtt'llll 

Rl1gional I.athi Atieii lli\ ull lru'( :u' l, 
Ih ligliihi oil ili- sit ol'aiiold iohlLiicil d lisll 
c'lillrItescalih stliin il ii'iisslilllill ihle. Staite oI 
Sun li ulu ill Brazil, is largel' i IlI-ss itnslilliiolt 

iy h ledlt'ril if(ollinltenl Brazil, fill
 
nIo1h liailret-l'l'ch, li:i,4 i i li oll
li';i andll n-ll cl tlivilhcs.
 

lhie t'ie si slatis slted foritiCSei"l'uumat ivie 

plaanptt 


iunliril's Igil. andiiiilit l dd piit ciuliiiut of' 

iter \l%(.i(.iased il ll i iti i ts olilin 
oihli 


illdillgnii'ts hts oh'Ci hla,C(),Iaa onia, , .ili niumi, 

I'i dull Pr /hih)lu , iid M uqil; (i.111tr. ofIul, 7i/aa, iii 
plits aldi riscisuis, .ilujiilaiullili'ilitrultuit, lohatif 

ii.i liiti :\tiitlliitii tithlditins, siiiall-scale Itilit culture
 
ililipla d awl s tir, fit(h
uusteu c liu iickish-w lter 

c'ultuire ia'shriius, 

The itlilir is ilpltislil ciaiiilt lilliiig oiffour svsltn s. 
\ the 'i( lllllssuimuga hts, wsoirk is hi purougress luauniudllit 


l61t(I) ilit dlopisi ntitlilofuhitlullgirs flor pliid ciltuet 
of (.'luauiamaaild C.mauolapmtan atdilnijliei (b)adhaptation 

ol' iiuloth hgics l iiimass pulhui iiuti ofli/ad'aid tilp 
Fry. AIi 'sa ] hi-IItIIre'SlIIbsitliofit I iit;IIIsIII l (i ((%III ia, 

Siildi*s i l i oti lilfht v rtproduliultoii o ssle'l sp il 

ullllruulral 

tilll il stu ies are blvii 

ind t ihuu and illiplortllld oysters. Ai an 

subistalitin iii Ihn'aitiuiili Serra, g 

iullad, siilal-sult iin w itroutIodcl lvcIp ulitil, ill'r ill 
illllds anld au ssuit'd fiir ilawlli irl attress. Fry 

produltiothtn inlsmialI hatc.eries ssill be donte ii Ilunillain 
areas, )llt til igl ol'taut titnlarket sizte will lie tried 

Ii loser levatiotlis. 

lhe niaionial iteiltis gv tesling andfili'tehiinl It is lilt olei to start i itetwoirk ohialio centers, 
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starting with tine in Pnan ana, and later onts in INIexico scientists have beconie Convined l'the need fill an
and Colombia. inte'disripliiiarv systellis approach in algjlaculture 

rescarch. Sonie trithi less-alddressrd fictors like
As already rnreztionecd, the inter-re.gional aquaclture 
 ctonomics aid ligirle'ring desiglis hav begn It)getl
centcr in Szarvas, Hungary, carries out hlng-lrn appropriate attenlioll in iqntl;ciil'i(' rcscalcli. Illc 
research that will be ofinterest to all till-regions. l l x!o.' tIlt' pllanning orsareh, lhcre is a greatrl t( li(deli' I')
iniediate blturt, tlie%' will 'oncentrate efforts (nt thr e ientiryIproblhnis llat;lflcl the oii imercial viability of,
a-r4as, viz, nutrition atd cd (h'']loptntil; lish g netlics Iiiducion S.stlmls, railhr haitiinrely arousing

and fish cultiti: n.gihevring. The inutrition and ti'fed scitilifie iliteresl. Ii its also beroil 
 ehlrl' Ihlt Sulh
Studies focus of] tile d(''elollit-it of loni-cilventional restarch will ensure the fursl possibf • use of held'liicilities 
surcu.s of.feed ingrfints fbilaqui'ullin'c di'ls, and dic such s exprrilltitll ponlds, as itllwlrr of'ilti-litnkrd 
dev'hlpinvinl ofil'w and cfhrient fios of'lauval 'eds. fiictors ran Ie. sllodivd siniilaiulsls', and die roninllo 
These ,!tld s Intludte ilt l.ll ol'ef aitoft 

firoletis ais leed ingrtedivots. ( :uturI live loils atnd 


nidtilist 't' til lnctmp l lack f'ain itfeiititi tini lifo 
ixptiiniuntl fIoods fill esearcl workrr cit iefitch 


nitrirctriapsifatud amd flake
ilirts will Ie" iroduced( til Inthiniz(.I, Ii bis, also dinlllsritled, llo vvetr, Illv

trsled is larval Ifeds. Tle getnltic studies w]
ill iiiiaflyvi iifiortanev ofleIadiisliii in tii s arih in muakitig this
coltr rll(d wilh Ile sehieliot of('(llllllll caiif sallus lift" tIalllch vialli. W\ht-.i eath inldivirduil vorker itursltlx 
difli'rent c ondlttilnsit tiidlflitr Iillstit"g iuirt hiiwn jitifividiual lblls, Ilr lieid fill- such ilose atnd 

upriajti.ti cninitiojiis. I nhr-spcifii fixI rfidizi ltll is ct'l-live ic(itrishi ) %%,isnot sou('iehil.
 
beitng lllll.flh islli sili 
 cll) and hiigfivil (tlrl, to
 
(fisulo hlrid ,ol;rllriflesh {iia!itv
k u thl silvrr carf, s t iI ( ; 'idti e eotluel fias bltent-ir'iied iy shaliattg

1iti wvilh 
 its high gtuussf rill and iloditit, , r. i'silbilili" tisitlu otlnesl fill- sVs.ttis-oIiieItiId 

trgiutll tlltiptait p:olicii n"+'s llls. 'it" frlljiolhul
FIoiginterring stldies trllr ho Ii ihfll-\llolvill of' ohtilltital iflibililits ill tiscirfich fishiil iniltaiilled-lO~ osi-o (i'siillsapl -l i;!€'u. l 'fi lJ\', Ill'i; uutlllllll-c< Ihl1oligh, (i) pl il'llus oh'l~lition l \vc'rilict' ll~ andl 
i ll laliitions ani illtl' itllls ito snit conditioins ill ildililiotll Ol''icliloligirs. (ii) impl t atiiliiontullof' 
ihcvilitfinitg rnh lltlirs. A srirs ofrSitiiplh, illu!cmiatit, 'tstrefh oiili rlels of latitttll il(tlrsl, (iii)
IIIi'lti-speci's liliertis %%ill fit designtiI tl Ptttirylol.s ollporilltiilirsollired 6.intionl scietitsts to I)llli'ipau.
Isil'! IlIlcr dilhle( Iotdili lis. ili iidificttii i of, hi It'giitil aus(atefh ini trgioliil rtl tl'S, uanid(iv)

i .istitig(ltsig s ot dn" ie tloll ]itftw filllitg 
 oglli:i:ili ofl'gillil Itittilng fl-lgrillls.
 
r(Iliplet'nt aind illiilltiils, ilititei it los tg% 
 (1ttuflilit;uitis firist 'll tfliciiiiltrc srie'ilisIs wtr

contsumpltioinul it Iiiitliittll uiit1(iioisVetiillIil S(oItit('(es of 
 altrtl Ifitutighi(tegitntil ictfihgs andf intiork
 
t'n rrv, il' Iting givrtl spirei;ul 
 tllllillt i Inmpirovedit IfIll(tills+

des'!ignsi <o'l''rawls, li'rcic'rS, nlchalniz(d(I harv'rslingK
 

rfuiptliilt inId l l-faifig (fviies intr ilI bc \s t 'sillt uflieh overall illrltovrttictit olih<ir
 
due\ 'hpir(l itnd Irsh(Id. 
 (iflr:ilillirs. Inintv Itlhe in.itilioits iati(ilting illi the 

liv.lnok have icti tlh t aiitait g etrllhilltirll aid.Benefits and Problems Suclh aid had t'ieiti.d t riesirch piogralus, ill aIt 

leasl ullit1fih sit tlilt iti.ll.
As Iililnriotu vitlirr, thIliorgaliztion oft twiork of' 
tht type (hesrrihid fib (llatillirll trcarcll wais iot It %Xoliih Iii ile hu cild wil ' itveu ctr t (Iltis liil.l. 
oll'i\i'if Is nh idehll sysitlli. I wais, on Ihi ulletraly, th(se Intiits oflth ivctwoirk, hot ll maniy iirollults 

t(illsit(flr firactial aind th' oilotllsItI"er Off thu lit'ae fiiiil V Icad ciliti) li :tocd, c inll Itc 
(X:Slillg cil llisla esl f'l'lsfi otllll(itt inhuiili-lisciililaix iglllutrd. fl'hest will hui l tbc Solved, Ill illrlv. 
lesa'lih Icrrtfflifd i ritlttll in ilvluiiiig regilt tleiltny 

the 
intd rlilirveness oftiettoirkinig. llirrtr 

oifhu, vorl l II r'rltitily has rontl ilitid toillh Ilri' is ill te l fbill. ti afologie filr Iighlighlllt
es,;ifilishlIietf%;t'i IIIIII e)t.of'li i ll rfi iilc~id rtelilrls Ili ill. Onc sig ifiratl 't)or to) be, otsitder'd is Ihli 
of'exrllh'liic soited fil. regiolal andiailirl testil allnost vilt' llwiislitilll sttilidhf.l ill this ili\\'lirk.

ind I littng. Thlplograis thesl-sri.fh ind trining of' ( Ii(os 
 N tirnlhrllfuil' fbi l- ilir.kw tlivitis, it'l:fitd

.iSllt oh'Iltl I'isi li slilusltlljllis hal\'v'uil(tit liCti' irl IexIt'i l I ItinillI li Iin I if si' l liitc. : lhldtIl I 
I lisihrblel illlflrlli'till a tIxlpnsilon. lTry hltre Ihll ion(et (Il'lliik llvhe whole pritg ilamsehl-fitlliiiitg
Ii(tlin I llrr Irspon Il artnlti fil problhlls and (iVttlall' hIs liten ilclld so li it hits bn llssiliirilpabh'.of'x'Jrlding demnstrnble'lh re't'ills ill i1 rritsolladlly t4) ola~in financllial contritl'hlionl fir(n-ofc' livitics frotln 

slhlrl ierioI otit'iti. lrger iltlltis ofkultalllctilli s+onily i li. gu\lt Iill - . 
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'ie real problem does not appear to be the la:k of' 
interest and willingness of(he participating institutions, 
But almost all fhe countries in the network have been 
going through very serious financial prollems since 91lio, 
when the program caiite into operation. Tlhc had, ill 
nmost cases, to pare down tldiir budgets sevt(rely. In tile 
circlltoSiances some ol hiein even began to fieel that 
participation ill such networks %%as i irhter strain oil 
national resources, even though it was (lie clear ilht 
increased expenditure waus mosily hir streiigthlieiing of' 
resealh Ianl traiinitig, which ill any Calstewas rqtluire oil 
; uiatiulal basis. Thi itargitall extra 'xlh'Its(' ill0ivd\ed ill 
re-gional ;icliVilicS, snC Is tl'iiiig, w ion101sIlliol 

ilitpetnsitttdyli e 'tiliu'ibuliois. ( )iiexernal tfii' coilrary , 
Irot an institioial point of siew, r'gioinal particifiltio 
has served to i'sseii tl severity of'aust'rity uttls in 
gov'rntiiuinit oiidii . 111dw falce o. dili'tllt plfhL.ll'is ' 

this nlatuire, tht're is also itg'itrAl I'indciicv Ito quit'slioi 
[Iic validily utlh ifiproach, rathevr thainiflind iaccptalde 
soltilions. 

I'Axl)tric'ti ' so Fiuts''lts to ,lilitt ific imiiporlt i' tif 
i'xt'lilil sotrn's s'spnl i t fin- til' siitcs ( uif works iil 

Ihe"tylpe descrihld. ai hlast i ift' ta' ufl'sittlji'tcls like 
aiufltltult.ii , usfiich is in ai earl y stagc i44'v'hlofiim'ut inl 
iiis COMM i's, anutd li's vet t acitli, nI.tiiiil priorily 

ili relaluoiin to olher s'ctors. I asstiuui thi ,is is Ilot lit. 
case with subjcts like igi iciilltri' ir"itnimid holuidri'. 
\ netr nk which is riot based olusluiillg of 
rI'sloliisilbililits ill it coordiltlatll frograltl, and urimitit 
to bringitg iboul it loose lIriu oistiIulitnal or 

itdivicil ci'ilii'ratioi, cali lirtloaltly I' rganii, if 
wilho t iiti'h i'xtc'rnial assislatlii'. Ili lit. Stih nu'iwsirks 

iltlatallolfri;ii lloeig planndll. 

'lb'I luorltilillilll (uitlt' Iiihig AIlllliiLik ResuilC' 

Miagebiii'iit is tr%iig to 'stablisl ioits'llrouk oscici'ists 
%mrikiigittli fishi g tics'. Auburni'l 11i i t,l,, U.S.A.. ,: s 

plais Ii buildt ill) n'twliks if tli'ir uithunii ii,':'do :-, 
,ilfiiiltur' work. 'luhi'r' is rio) doulbt tii the-s 'iil 
faililit' lsi'r coiiiimuication 

co(( lilini, Ipairitiiilariv ili lisi. 

a siiii !.lilarilluuiii 's. 

iiuiiS ' beu'uiiids+ii t is ivelso 

Id holuiiilly gr'itu'r 
Ii's'iltrch ill iii'rNilv 

that instituttiotns 
iiuuif'a'lukilng ilvestigatios ilt I spt'cilii filli, siulh is 
ihe dliiagiosis aind c'utilrol l'fa disiasi' or Il' niitlhld of' 

spawning ia p:1iitlicuul;r spcies oflfish, shlould liiilui 
rcstiarih ii'iorl'ks. This Should bc usihl l i 'lii itl i'g 

llii (oleitillrating ('ollrs lo solve. Sp'eilic ilrbifiills, 

aiih\u in fillr a[variety (oilafroachls,andias ivII 
ri'piiiitns of'rxj'ulli 'its is fiossiill'. Iliwlv'e'r, ' if 

these appear to be Ile ians\i'r to ti' lirioriiy iii'i'ds lfi 
a(jilacuillil research, headiig to t li' iost efftielive list' of 

the very limited resou rces available to develop or 
improve aquaculturc technologies, to obtain a alittill 
jump in aquaculture prodictit)n. By making such an 
appreciable eontribution to the world p)i'oductim of 
aquatic food., it ilay become possible 1I4illract greater 
attention and support i tlquacultlirc scilice. 

\Vh'ti therf atre oily liniitt'd Ficilitivs, trained manpower, 
ii anlinancial resources, c ordinald netwoiks ol'regional 

centel's ottexcellence for applied research on Ii'ttiinig or 
aqiacultur sysnIs, liiiked to series oflntioial tt(liers 
lif ttstiig aiid adaptation <. systeils, aipear to provide 
iioucli greater cost-elbctiv' r:'stilts. The aoiiut of' 
e.xterif t slipporl I Iiirit'fd to build ault aintain such 
iuteworks is very suiall ili couimpiarison with those required 
Ibr large itivrlaltioiiil institutions with tht'il nitworks of 
otlliacfi Stations. 

TI' i'lliaciilt'urinctsi'k (es('criftt ter ,its '.,tlaflishecd 
with the fimdiiig sinpp (0r o'il e Uiited Nations 
I)t'n'hoIt'nIu l'i tttgrumiti, y through regioiil ttfmain 
intt'r-regiuifl projects. Tlftese p)r!jects arc ol'shrt-terin 
ll'itlinll ;df Cii]' itl (''x)i't'led to I0' uiitillii'l 

iidlfiittfly. Alti'r iilivi' toinas ol'siupport, incltudintg tfh 
'sthlitiunw oat itiritlviuill tlhiailiisit fin. fholing 
aind ainstriationriifule in tworks, in' essential. 
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AGROFORESTRY RESEARCH NETWORKS IN
 
TROPICAL AFRICA : AN ECOZONE APPROACH
 

Filem6n Torres 

1iead,Collaborative Progran., Intnationalu(.'rncil/ir, I te,ech in.I/i'et!rae r (OCRA I), ,Nairbi,Kenya 

Introduction 

llc irnilrlianir ol'Ih agrir(lrri 
iiai ll tiaijr (iftof 'st Arrli'rlairrarll 
ra',ssl u fi I tfml irpi iiibh' 


fI sctor iII fir 
itrrjsis (.llkrII %I;I. 

f ltigr l's ifirr.,rrStir 

products (( ;I)I Ir.and it genrlilism pri 4i 1na 
mI rlra\lltIll..\n kriicafrari is i1i do ht Oll(h1fr ,sin Iri 

liilri ii'rrinim" gas, i-iIoi \ai . 

i s 

ifir 
.Iis.ic'u 


:orr (o'e! h [iirll. h iii i nIm. rrnr hir rh tillf i n lln. i 
firs biir 

ir'irll toilId it.I I. si p d lin il stif h If Is 11 
li\'.iltmrhalltltst,.s !1. lt d.Uliin.11 41111-hlak.I c lcarrs.rii i l rif sills r r llc illl l'sIfn dlldiari i ifh II 

lfiriri ((r . ir rrrisi'l is r 'I lri-i \i'ri rfrrrirlt1 fir' i T' s., 
. ilr't i onnifi .clr I1iinil" .pnrl'srrlin a p r ;nlfI Ii 

\siar. 'lis arI .lil ' hfri i [hrthir'aaw l .i irI(as.d I ill 
rijfii+s. \s o)irr MI'riii. rI' Ili nIi 'I.o i .,dr ' siM 1117"s I 

tifith n (12lla\nITl i if'i 
slh;rII inn1 rnf nn.i1( nn s rt'd2 

,il f;.lit n .ri.ll' .' 1ilj1;2 i; 
a i irr f in( I- rr os-'!?I,T' 

arar \iItir s ili irpli iis ii\ n i han i Nri\vs,tu' i 

fnrlllrisl .\ f r, i rrrl is if iajar lf-lrit rrl a \ a1 li' 

il i!di IE(:\, rlill I I. rlo rhhrri., ,1-adrfi hr 
a i h,rrrrrfi irrr-ri v is li' ifdiasi' rthat . lr't 

l ;1fsilifil\ d(f iir ,alig irn;d]iin apr itir of h'111gr1ihe a iflil t 't r'i-ii ti inrrritirg -,miirod\ jrirctinia.s 

an ;rir'h'ratc i rri.rrrrirri\ 

po l 
iai irafrri'rn.s 

A,afirrr Irhis.r issis insAfiic 

irross dhc ( rllrirrarll, rillasirl 

as *risrrhrala ighrf 

, 

, rgriigl trri is ssirfi'srrard 

f' irl-aor l rillillirl for" it. 
si jirisiri ll-frl sirra.r if 


rrpulati a thal crlilsail rlc 


( ,rasfitia ,d bI ratrival r sicairad b\ 
dclsiai.s frigllr rixu-ral 

ci'acii s aln'ctrlinly l , ttdw lsisairllarllhc 1 fir 
ia lflrnlatiirr rfl i-icsifaa-iric af tiagriculrii 
aIrf'- Ii-rIr ma' afIIsoi rr'sp +iIii if fIr af rifiafriag 
crisis. 

le risc frch .[rVr is rrrotirliallral to aailiinall aillr, i.a'ial 
A'iricaagaiitil. has ralt fhcalitl drIoirr lh "Grcacr 
RCasluiairr ahrarrrgy- bmithr siiad fru nar grin-aiintr. 

I'filkrirf tirfr iilidri irrigatdr al rerIIIaci-riIh 
airilili ,ii, lhitti Il riogirifIl%ais rS., lragifi, Cm lhx 
and rc irii'r- m situarti n ial ]ilidil iurai's oi,%Ert- ,st 

nlrrwr
i ii fl iiiri l. 'li' task is Own still tiic. [ir f(]v%(loll 
iirfrrrrifiirhi aplolfiatcaf rfliriii fi sir irs.i rls r.r1i niatf, 

''irlii . inrsrit rrir nala idililiralfrifrhams tlr i 
tiipiiil .\fiici. ;is a irlrrr ih lirrul ti llc lfrgcto fn 

toiil il a.rllol ictiil h isl ill I-\ricss if ri l 1,1li ni f 

114-isn 111 slirrrlis) i ) f-rrrini ills IirIxi tig Iilslr sysIr ialrs 
a t-cchifi+call\.,nlitllhhi11t4.r alki' th)clillint1. d pl'dlictiollr.fillI f riailllri i lrlrlr asl rh'gim lIatiirrtIllilI ftirrir 

fir' lrnrrlrtidi f Iii firnrl rrirpoi r s ri'arrs. gi\'ini rrot,+,' lf141il 
irlof dd llr ' ri %\hin -1isi in irarlni th 114-alir tim il ir, a;s\\il tor 
r I\ oiis' t I il w1 ifitI%'ifI s.1rnl InIir riiIr r 

\ firiksir-rirhirrratrL~ o fthisfpr; .rimdlhil im roarrm',rcs 
aw [o c h < lanirrr l l . hi l at 'h-iIf1i r-arinrih' fi n 

rnlr ai,'.ti , .iz atli rifl sritrrrlrr i irirn ian iclli'ctiv 
l l s m ( I. in'iillill jliirr N vni's.andrai n l"'tsl liiti 

.
rb\,.hisnilr' plarrirr fh.,,s Ir I 'rlal;li..iran ri zm.n 
ras-ii k iir Irllo.h ,rc 'irrrir l itprfri ini atnrflorcstrr-is 

riririrorlrd'l. zo.r'd nl Sof r-r \ ir. l rfI inr vchlfr 

rrr rrrllrr rrcl.rirrlfs r s anal).i:\fl ir rrltn si-.ia 
\%ill fir idhssrd 1y a hricl'listarassiinr a grir r strrtar 
a Crrir 1itir ;l l f ii frio lrrf p firips d 
neloit kirg a irrIt.a 

African Diversity 

srf-Sal i-aar \friica isrrnifh, rI) if Iarraratr rig. s ari(sriov 
abtil 2. rr, krrr's,%ir aliral ri lrlafalirra rfartaraidmillin 

lir milliir, chararra imrd hyivfi.'c ecologicafl, iratrail, 
rrcrrnoia ic,iasalirtilinl, ia'cfarargiciIl arda liical 

lallsriraaas. Itis cssIiial to 'aia ll soirrar oflahsc 
characeristics ilaordr an r-sal tiv corstraints and 
rfafrl ta1ilhirs lilta siisalailalf ircraas, inali d 
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I 

production ill the region, Coil] poll Ilded by Ow sandy riature ohlially ol'Ilit. soils, 
resulting ill low willvi-hold;ng cilpilvilv.

The Resource Base 

A111i(.;Is population glowill is v\pilliding al :j,%) pt.l. yvar, 
or I\%vnty-fold per crimiry. This rall. ol"growdi, llo\% 

1111(it-l' %%;I\' for ;I Illild Oki CCIIIIIIA', is I)II11ilIg SlII'sS IJI)OII 
natural Sopporl Nymellis Illiough olit ill(- colitinvill. 
Aillioligh ill legional 1(.l ills it could be .,:fill that (lopi( al 
Africa is linderpopolawd ( Of pcoph. pcr kill I, Ow 
polmdation is \vry iotcvviik (list Iibined (World Bank, 
[!)H 1). Thus. in dw Sildallo-Sillit-liall loll(. Illv popillalioll 
(14-11sil\ ol'SI-m-gal :jo peoph./hIll-) colill.1"Is \\ill] (hat ill' 
N igcr A sim ilar silijittiou (it I ills ill W ust and 
0-tittal Ahica bt-mevii Ni vii;i ( i ii/km2) and 
Cameroon 11-nAm'), and ill Sowlici I AI'liva belm*rn 

Malimi (6o/kni2) and Zambia 
(8/km '). EXcii \%ithin 
volintric., dilli-II-lict-S can Ill. \(.I\ Loge, its be(m.4-11 Ow 

it)if)(- \\*(.S[:.I n 
!_!o/kio2) and dir Ili%\ poit-mial lmrs ill Ili(- Noidi 

Ea"Irl n Plo\ int-v ( 24 In 

Nallind If-millifes sollabIc IM klod ploduction it(- not 
diso ibillf.d. cll!wl . Ill of land filled fill 

villik illioll, .\If if I, as a S( ow s %\(.I[alllojl 
dc\ vlopillt. lul, iolls. 41111\ 22"; (Olill I'Stiolelk-d 

vollk ahlr land, is colop.ord 14) fol Asia told I I 

fill South A lliel if I ( 11.1i Ill 1118o ). B ill IIIv silliatioll 

The vollibilled elli-vis ofpopillillion growill alld 
(TOsywin Criigilit\ arr bicaking stislaitiablv-\ icltldovsholds olliwests and -its -co


gl . slitods. I I hils b(
 
t-stiolill"d Illill 60 - 741' , 1)Ffi)rCsI ClVilriog ill
 
Alricit is fill, al l icidlilre. Ill Illam, cooll(rit-S, llowcvcr,
 
\%(loll collt-ulioll fill. I'llel and ollier USCS CM Ceds Ilw
 
slistaillabIc \it-ld of acccsNibb- I'Mrsts, Ilw ratio living 

ill Kviiya and 2..-):[ ill EIIjioI)i;I , I'mizania, and Nigeria 
(Bloml iold Woll'. lo.8,-ii. DI-lowslatioll, coupled %%ilh 
shol It.]. rlllo\%pcliods and 4wrl-grazill!" mc dw main 

I.JoSioll. 1.*"Iilll;tl(.S sll gj*Sj [[lit( %%ill) Ill(. 
orivilt laws okoil loss, Afiica (otild vyclivilt.l. 

:1dvclillf- ill it-, polvillial raillfi-d vrop ploduction ol'abool 
ill ille tlt*xl [m) ducalIvs (NI(Thersoll, IttIll). 

Although (111.1vis\\il((-l to itIigalv mot I.thall lo million 
Ila, dw I*-ilsiblv potential has ;)CCn cStilmiled to be ill fill
"Idt'r Illillioll lid. 2.-1 tillit'S JIM I %\ljiCII is 

cm wodv lindl-I it I i! ;Ilioll ( FA( ), 14JI16). Mon-mcl . soch 

it Polcotial Iolild I)III\ Im.aclliv\cd in tll(. loll rerm, 
Illaillk. bvcallsc ohlit. high cost ill\ fjIvcd ill devc1opilig
 
Illodt-ro ill-igalioll in (m ool dirt.l. lillivs ;Is ollich
 
as ill India I I appcal%, dictelow, Illm incicascs in 

plodoctioll ill ]lit\ v 14) ( ollic hoill raillfi-d agricullow. 

looks dilli-Icill \%11(.Il ;Iilll\ /cd ('11 it /ollal bask. In 1114. 

Sodallo-Salwhall /olit. onk dw Sild"ll 11.1, illipli-cialdc 

ri-sem.s. 11 1.111d w(Illilt-lovills lot and 1614-sl ;if(. 

ttkg if into 1(4mim, wsci\vs ill East jild Wchl .\Ili( it mv 
limilcd 1.1.1alke to population Llo%%tll 'ind Ilw 
Icclillologi( al dc%vlopillcill Rcscl \ cs aw 

sillmailli.11 in ( old Sotillivill Ahira. bill If(,[ in 
"ilv( ussihIg." wI ills, ;I, (Ill. litili/.ilioll of poll-Illiallk mabic. 
liold fill ;ILl wilhillal dr\ clopil )(-]I( is consli'lilicil b\ 1)(1111 
i)Ili ast I lict 1111.a Iill i 1114-slit 1:1oil b\ IIll, I NvI sr 11 ittill I it Iw l 
illm-4-IN. I )111\ 111-. ohlic liold ill StIll-Sallal ml All it-it is 
11(.(.floill inlicivill IC[ lilil\ limitations. I"m r1op ig-lds 
all Own Im.pill li.111\ ill 11-1ills (if dw llatillf. fit 

pII\ si(.;Il Lold It-solm cs. Iml-lif olill b oolsidl. [lit- Ilh ll-
polf-Illial alvas in 1114.Iliv.11LIII(IN of Faslet 11.\It ica 

MvIlm. I )vlgado and Illm kiv. I 'I Ill, Nhol I iold 

I(,i4iIIIj.s 'o l. (.114. o lLilli. III'lill 11.1 1 
ICS"III (I,(ollsilaillIs tip agi if-1111111al pI 1)(1111.1ioll ill Ow 
odicral vas IIAfi i(ilaild Ille plawall Zone ol, 
Solillit Iit ;\It if ;I. Whvn lllo\ ing Iloill div Io till-
rainlin-vI /onv in Wcst jild ( :vIIIIII \It ivj, laild"Ill 
Iwcolovs Iliglicl. and lolm irliablt. hill ploduclioll 
potential is redilred its a 1.(.Nllll ohllvlca illg soil acidil\ 
alld Iligher incidvilul. (&pcsts and disrases. lit dw 
Sodallo-Sillig-liall lone, Iow and Ili lllv valiable raillfiall is 

;i\ 1.11 ille d(wrlopillrM slilgc (dilgi iclillolill produclioll 

ill Afirica, labol is still a majol dri\ ilig lillre for illcivaslog, 
pIodIl( 6011. 1 'Ildcli-inpim IlIvill and population glim III 

IitIcN \%oold indi( ;It,- dw v\isl4-II(l- (if 1.11)(11slopillses in 
Illial Ilvas. Bill 1114.IM I is 111.11labor is 
it si llilicilllt ( ollslraill( Ill m ost fjl'llfjl icitl A ll ica, %\illi 

dw poNsibli. v\( rplioll of high-densi(\ "pockcis" ill awos 
.it( If as Somli-F;isicin Nigciia, Wrswin Krn\a and 
sq)lllllt.lll M alim i. Labol shol lagvs ill.l. Ow of', intel 
alia, srasonal pvaks ill (Icnim id (givcll In short raillv 

Mill Ilic pic(lonlillillicl. ohoalliml wchniqlIcs),
 
tll(. dix ision olhbol bc(%% cs Mollivil living
 
irsponsibIc l6i kcy 
 jild ille
 
diffi-Ii-liccs humcril lom Imill illcollirs and al lificialk,
 
lli[411 lit ball olic" I lcm lill 11)im pol (aill rurill-orball
 
ouglalioll 1.
 

The Production Systems 

As a nallmil Iowsr(Illclicc O'dw willilwd changes ill 
wsollirv hasc, and their intriactioll %%ilh dilli-It-Ill Socio-
VC011011M, coclinislallcus, IIII-It. is a %%ide sl)l,(,Ifllfll (11, 
ilgl irill(Illill s\ sic-ills ill All ica. Tllcir anal\ sis govs 
bvyolld ille objeclivr IdIllis pap'l, bill (It-Scriplions ol, 
%\Stf.llls ill 1111111idWc"I All ica aw pri-svillt-d by Alayi 
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ad~Knipselicer (I ioll) dlll( ), (lfl); ill thesenii-
arid Wirst Aliea lby No~rmian, Newnti aiiil O)nedilngn 

i!l1 ); inl the( Nigeriani Savainnas byvNoniti, .Siitiuii 
dlld Iavs ( Io2): ini ie liigilliis uil CIitil A'riCia IW 

Africa byv((llilisi in 1(oll.5). Ncei-lieltess, siiiii broiad 
giuieirliizatiuiis caniv liiadv It-giildiug I\ ial 
cliaractetristics iiii geiieral trendis. 

great Inia joriy ,ililte inviilved ill sonui liltIi of* 
Stilisiteiiii Iliiig aid piastulillistii. Ill Spite ltIliis 

subitencIii N laliwii .nlie totalocigiiiltiteil ottiouiig5tiislli 

.liil guly itis III- tIistIltit olt iiri)tliuii 

lStsIn MiLs i 8litiii01'1i.Ct til ttIii'lioiltitiluri11)l 
clis firomtiloil et-ivscu sil iv lotght to 

It lii IuITiini siiaD I us ~IilI). x ilist 

iiitijitsis \s liiiiitiii lnus, utul tliliissiit 

jitilitii hisos ull pa ih isii. juiigi, tist~i. i 
most Al icalis utili clldIi.I lsi e v,iillitu suit 

pt-spv-lie.lia tsl. .1"lit 71)1cl (r dilona Ivlur. 

hliscioi dujliiic 5.11~ us in ; usoa~li llii'-1111~ i c i t((cs 

utt ltileutai'll ln distuu l gil s l ituiil sitali liuils 

lilclals iillrituulilltiuli iti\pl iluiit Ia gtul;. 

llcliviil 'Ii \ ili topia Allci s lieettiluo -si a1)1 

%%m * m l pa\ lif i.1I l~ pp ngao lic l lv.p a 

"sIt ItIi "( IW -iTlvrI -) tiII IlI inTioiial ILives Inek 
Units, nl wliil aijinixiut~iteVI 70%i/ T Girectt Mnid~' 
goals (FIC(), ~lo~t(-thli Iiallioil is total is preset 
ill Iast-ii Alluicat, aiiiiiiii a qulariter inl seiiii-irid \VcSt 

'I'lit eonitilittul hli sestijek sigl-scitiiit aiola 
CCin 1iiiiiiilvriCS ;I gill' ulai, liing lowevst liii ciiirtrics 
ill Ilenliiii ziitiis andVes;iiiil etill Afii,i (airoundc 

aiid siiitltitio Afii silm tdiv liiglii.st viluies, ini the urt 
iii :14,4, oillic A( M11l(Jlitik, iql12). 

i iiiiltiet.iituai 

tnd tl-ai~it utietIciuiii Ili oitii silicsioie nc iik tant 

crinigs ,wis filMeotstiitldi gdiiltih 1ieiitirid 
iltlei- till zoesti 2iiiiticl sstiis ;itu eiis, w f 

Iihiv tisliuisIs ulrs-sulsiiil iciill~ lo l~llua 

Jultis by plIii l~tiilii I,lut oi heldii and wiuiut-l 

slsli-m iFunctin oict ~ isiii sost [hesitunilk 

tlist imporiituant pziliuiti Su lilf illi iceacs andiits
 

intui I loIIIi s s . sICOsiuli l,Ii l cudi g''littuo im il iiiil 

lut(fr itit s s 1\uit lol lorddtueltituit istitug soiil l 

jiii 1 1il 1tii l-tIu iit tildI. iiusiuuii. lit'uu iliiis 

stititit lil 

'I lcui ii l iil)i(atOili il . lliiitgt till1)11itlli ltiv 

nd sel it c 1.)I( s a li t- ~s cII Ic cI.A -11nIc gnti7 
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(hg( adililiIN ( A ,ll 86I ihu ; ~'llil 'lll!(delpli'la IKillikva,I 'nldg Ibllali(ll fl iL ( IInll 
area ol' th,.'Ilc. I) 1'il \Ioc. have ins-;ll.l :\mi i,,ll rntlin.lianouliern A fi . i."P\ iu'; lls+ shorlh,,,v 
prti dunispa .u.I' h di lv ,IInot m'r id Itilc i oi~(e ti vt n.,h(jraliill ' lli];d too l\ an, n 
It I-'. whitl'. I~I1oicr I I. ,htIlolt)h "o.\ can- ,,iprosp l(Le '..'i"'.I 


cco/ lles slilcl\ 1h.,.,lit ,,1/1)S\s lis ll m u ai on'a d I. A.hlca lli lilt' o a\rlll lul i~ ii i n it,\%a. 
presc. ol'm the Ir ll l ll"' j lea innd I ll lt 1i i m Ihl" tillvc111 14'lll)up llco ohl\',va i' gt f, 1 M . l n llc m 

'glItand A 18.\;ma ncolpoiils clop ll..,d ((t,'(,Ai)l) h,( l,,,,1', 

it' 'dKr;iniasal ionshw,.\Asl11y ;c lcirc.,inS( .\ldriI 'hdw. 

mo~t ~ak ~Iivl\~I ill o ia '.4tilhldlolcm hlso ~ ~~~ polg )11 ol*i rng sbilt-fr l cu il;11Isa-h 
1c~~~~iducsanliiil~ ~ n ' lo c,'l~ (i..d a noln i ~lilllIll oll'sv ] illtIli, vIc a ellvd cLo,lllh san s 

(loddth,['I, o m l l f I/dI ,, d ,i' i,)llllilloh'N l tl d srr,'an nv s tl' lan c ["l' i i lllI on.1l'lv 

all11o I ,.itl hsll-ci lldll 1 i11'111'w i bi il Iol oI*l pol(ll op r nvlI e) 1 % ll l h 1 I - s ng 

is \ p lic v, I 1 ..ii wrt io''lls ;lIl s ;It)(I( r l llp o ~ilnh lh ml hl I14m al*,d c\lops, billl (1 ilfi c i 
((la lop " ,'llt l , d . oln " Wllltl'lo o'l II -h vil l l.'1 'Iivc I'l . a ti ap t(' i 
 1" l ls s c l l 

h\laiil-i t,%oo \ t( I'ollw%(~lll Ig li rlv.li tltl lp ictll'dll I'll1i , has p rIUI"cd l c grl 

1011 .l s - ol mi lss a lh l v .1 .411 il h s s l 



Focus mid worldwitle nimiditte, ,lost orlilt. (;(;1AR 
centers ;it,(- predoillillalilly illvolvcd ill (.olllliio(lit\. 
research, with lilt- cxceptioll (Iil.(.( t,(I ill p-licdc 

resources (I1311GR), li)od policy ( I FIT 1) and support fill. 
natio; ,d agrictiltural rcst-arch ISNAR). A total of 20 
collillioditit's and (wo allimill dist-ases liwill fill. loctis ol, 
allentioll ol'illcm. ct-Illo, I-S,ill all cascs ill coopt-Imioll %\ilh 
lilt- NARS. 

Iarl. limilcd ill IIIc Sallel kist(.1 it Afi-icil, :Iill 
Sf)lltllt'l'fl itild 2 ill CVIHI al, \v;Ill ()Ill\- I ill 1111111i(I 1\'CSI 

Africa. ( :ollsidt-ring Ilw alim-nicilliol)(11 Sciu-cily of, 

1111111all 1-csollf-ces aild that Illost ohlic licl%\ol-king 
activitics ;it(. carlivd zall b\ Illc smilt, insdititiolls, and 
fi-cytellill by Ow Sitille peopIc, a sclivilic iluplovillg ille 
c1Iic;(-IIc\ (dallocawd tillic Illay Ili- Ic(Illil-cd bef6f.t. 
dantag"S oll1weigh (lit- illicildrd brildils. 

I I) spite ol, I I I v (.Ill II It tod i I\ li )cIIs. Ilicrt. is it I Iln cI Cast I ig 
tendency amonot LAW :Nif, %\idril fill, silt,( 11lint of IlIvil. 
activilics, blill"'ing ill bloadl-I if N('llch illwrcsits oil 
it lc iojial basis. Slit-[) it nlovc has brcli pi(met-led by fill-
sysicills apploach of'l IA :A 1;1(1Ibc Fast Ah-icall 
Exonoillics Plot."I'llo III'( TMMYT, alld 14111(mcd by dw 
fililliIII4 s slcllls om. III IFFA and ill(. Irsolm I-
lllalla cllirllt ofACRI-SA F ill its S.,11clim) 0-mur. This 
IAW :s irmici If\ is Iiring viii, miragcd h\ I I if- ( :(; IA R 
s\NIvIlI ilm-11,, \%Ilich ispfolllo(im Oll. illic."I'llioll of Al 
cclitur at livitirs oil ;I IcLjoll;ll baNk f( :(;IAR, Iqlto . 

Shold (I I I I is It-I ill vI If.%, I (It Io Iill. It' .;I I I lot I.,, 4-\(1-1 11.11k 

1,1111(if-d1c( IIIIi( al .sNiN(;Illl I. if " I I Ill'IN Lo ;I Iong 

it\ Iit aoIdIvsim, Ihc ink I(.,I illi- t m,1-1itIIINA RS %%idi 
dw 11,11ill I.alld NIIof IIoc of 11(111 AN S1,111-d 
ImIli(- Sit.\.\ 1, 11 \\',,I koit, I ;I (,fill, -AIt it fit 
Ichra If 11 1 rm I I I,( d )it I I i I IcI c.I NiI I I it I Ihrw 11'.111;ilids 11 

If.( I I If i I a I I ss i , ! fill c .("I lit 1,,, 11It M ot M M im , k\ Ili( h 

4 4jIIIp Ii( If(. I I-NI a l 1 11 st I o f I [if r, ill 14.1If-i I. %Ni ill 11,11 it 111.1 

Ili I) ,. I 1111-b llklL rlilll , l I In .11111 IIIl\ I li'lo I I )itllll( v-. 

lilt[, ;ill( I\ I. all. silt If i olci. l .1 tc( 1 11kill I "If 11 %%it 11 a I I.Ljf )11,11 

If If [is 111.1\ I I m i I il)lj((. If I it hic\ i w L l cit lf-I, .11 iollal 

dii-4 Ii%clicss 1o Ow pasi. -AL l it 111tolal , 11t 11is(11.111 

laililu 141ill o%ifIc Idrqlj;l [I-sopp 111 (11 Inodu( 4-1
NI if hill 11 
liod alld 1.\I)(,l I I N1.1lot adk ;IIll cs like- Illosc %\hif 11 
Iv%oltj Ii"I Ii/cd %dicat.111dIill.( II I Ik:l Iiol Ii n Asia If.]\(.
not 11"Idl. still I.Ihc \%[Ili] if(-\\ If\ Inilk 
%%ri c adipicd ill sou Ilici if mid cal( I it .\If it ;I. No, majol 
b, vaki 1,1oogh ht.(.o at hit %rd ill Lcllcl it illlpl m rillcill 
4if'I'lillb-d m illri and 101',hoIll. %% lothich it(1 (111111 of 
(he collivilicd 1.111di[IIIll. Sj 114.1.111dof 111.1ill c;Is of Ill%\ 
Iailjl lll. Not 1 .111 1 ]])ill Ili o',I ess Im.cX[JI-cig-d". fWol Ill 
limik, 1(181 

I'll(- it\ of NARS I(),,Ill ill. snoint-d im III,., 1)\
 
Hic plofill-Iiiiii'll of imul jimioo'll kill af livilics. 

A Incholillal ('111piLitioll 61111. b%SPAAR ([(Jill)-b) oil 

;Igli( 1111111al If llcl%%olli, ill Silb-Salial'Ill Affi(il 
sIIo%%sthat 1111-ir mc 14)1 liumollis (imolviliq 
joint plalliling, illildrillcill ilu alld Illonitol ing ) alld !(I 

illfollitalioll oprlllill ill lilt' lc iflll. Fllf.\ dc'11 

With 17 ('01111110dilics, 16 dis( ildi'll's, 3 sill'( ifiV /0"C', i"Id 
-Isysicill appl(pildirs (111111ing s slcllls and ilgrolim-stl\ I. 
01*111f, [(I collabolillivi. ollf-S, -, alc (11'a Iolifint-Illal "colic. 

T] I I -p It-ccdi I I g i I I I i I I\ sis ()I'(. cI I I ogica I, plodil cI ivc i I I I (I 
ills[ it litiollal I , ill ('11:11SUIliCt's Sill 1,01111dilig aglictillill-al
 
ploduction ill I " I icill All icil slit"qrsts llmt [Ili
 
conchisioll" cilo bV (11;1%\
11MI il('(*(Illlltillg lilt' IIIL' 
ongoing crisis. Moll-m-cl , it illdi( att", Illill ill st-alching 
fill. Awl limkc %\;I\sout ohl, (Ill(. ( ollsidclatioll sholild bc 
qkell Io Off. .\If if .111 . If InAcs litllc sclim, 14) 
dis( u- .\It it 'Cs ploblvills as il*llli.\ kclc onc. Ill to 

sl solotion" ;is itdw\ mkilld bcol-lit aill (ollilliirs 
t-fillalk . Ill addilioll, dw IjlIh\oI.jblI- Iill IIIIIN(;o1ccs ill't, 
Iollipwilldc(I I)\, ;ItcIjl-I.I1icd hias .1 .iillsl a,,ricIIIIIII-c 
14-11c(wd ill -'okcillill'.111 polif ics oil IIIif ill_ ul\ilig, 
c\k It. Ingo- I mc, and ill%cNi mcm k\ orld Ilank, I (Ili I), iol(I 

dclicit-w I uscal I If. illpm dclk 1-1 ;111(1iltll;i,,Il Ill low
 

N\N11-11 & N1(.111.1
is ( I )rh,.oh, , I ol: 11. 

I I is ill Ihis I olllr\ Idi'l I ilmo%Iti% I.jppl oil[ lics shoold Ill
(14.\ do qwd, Ill Ih li I L-1 I If I I I I I 1 , W4 If I I I dw,,ic, it do pla I dcb\ 

locl S (I I i Ill I (. Ic Ili I ik i I\ 

a sllsta ill;i I off. I I I 1 1,'1 1)l ,,,I Ili ijl!. , cm -a l 4 11 

iiisti( lit it .11, If I 't lot I clit.c[ I\ I. [is(. I lig I vsra I-ch 

r;Ipabilil ic'. \A 1411 11 1 cNI I . (r( 11111do )-,i(-N appeal as an 

(.( olot4i( al k so m ll( I . \4-cl )11( litlif .1 ll\ i.11 du and so( iIll\ 

;I(I rpta III(- ;Ifiri ii;j ti\ u. I-Awom- nr(%mi kill,, NI-cill" 
;114-asi Iill- %I.1\of ;Ifhil.\ i11"-1](1 1 I\ clicss old (.4kill ill Ilif\ . 

The Agroforestry Alternative 

A loff)[ cNII has Iwt-11 drii III-d as "IIll. dujibcl ;I(c I'l, I\\ illt 
Ill \\ ood\ pcI (.11Ilials oll Ihc 'allor ollit of 1.1fill is 
ill. l icill Iill ill I Iof), aild/ol .116111.1 ill sollic lilt ill Ill'IN.cit 114-1 
spillial loixi Ill c of ill v, %\111-1c Ifoul I. IIIIISI Ili
a si nifi( .1111illiclac li(Ill br(wccn dIr %mod"aild 111111
\\Ilm[%Iolopolicills 4.1Ow N\swill, 1-4olo ical and/m 
Ci .1111(1lcll, 141;L! 

Agiolilli-sm has 111.4-11 stood. and plobabl\ this is111)(14.1 
h\ loall\ , &s a Lilld-tisc 'Ipploio 11;IiIIIcd lll;tiiil\ ;it 
(.\I.]( olllill 1114.1wood shollagcs allloll 1111al 
populations, lcsllllill lloill all Icasing 
(11-Iiii ustal ioll. Ah Ill pti-,Il dlis is ccI lailily onc 111'Ow Illaill 

fillit-lioll" thal agiololustr\ coold pcifolill. it was Ilot 
milil Ilic pionect %\fitk on allf.\ -clopping carricd ow by 
lilt- (IINlimic 161-TI-f-picill 
I ITA) m lbadall that lilt- scicillilic (.ollllllllllit\ 1.(.;Iliz(.(l 
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Ite'as array of Ilt's (tIc' t!cilId I)lasi Id i lrii1crs 
had lilt rt-11,1"ries). It s been'l lt ,,lndsill.riit'( lmilll'¢ 


t
tIhrlli I ii \vik o1'IR'RAF,that rilphaisis bsec'ing 

ll a lulti'Iplace'di ilgl io )ltii ;v;li Ill i "laic '' 
exislill li'llilll4 ", it'lls. ll is 'list. .ll4t!iWii'si". coldh1 

weill hieliti ;lcruati iti bti I'mtililli it attifd 

jiril~iliuctll illl ccit.5 slalgu'ti. 'lint' iiiulatilg Ill.' 
iicliii'i lcok Iic, -ciatiqicll is lhtvIuIa i tll, (lil lh tsh ld 
hIc thiexv-d Ib lim ilingItlc 'u-,s r Fc .'
,c'c"n ~ 
tl ll Itl'al 'iI'lll(. - %\ililllingk II." c)( to ill( l'a v 

qiVasld itv IIll( IhI ) ilk w.II "All'Ili i dI iit it., ol'it "Irh I.Ilh, 

.1111)1\ItvI illIc 0 

Stahilit\'.,aih \v Inic l,mililioti~ lof,1 

mllla 1 1,lo ic., tnillivill+in, 

B\ silstai 
cmill ill~ ll'll lIIll ;Ilt(. II ll f 'lgilf. m dl~llwii l't -,'dle I, 

hIv.'-Ics,Irct,lI H'111 (.('h risacts, 11. i coumld 

improl"'"'botth Iplodll,'lim Ilid dt;.llihllil l of lood. 

(ontl 11% 

lIm(i~ ltm 'thc flml"'-" In'd,hldhh', lilt.,;'.ndfi,(,d), 
, 

'l'rc,',;III ibltldlilcII.ti illli \telliviltsill Olc' 

buitcalli atlso, \, .Ii t.., l Iso"+lrt idc a *I S(l ill ((l<s il 

li-tili tl v '.,t' , iiccilltlj lls I 1w! i jlti, tlt'+lg. 
' 
lhi,,t' i+l~ioll
:Il;cndc .1ll -l :11AI,dhl.[,.T'llc
• pkicv Iht 


, 1tIl; ill tIIClai ,+ll,ca '.U l limdn),
t L id '. m,, ithe 

slpmIial ;I Illnll+Cle<ltill \kI i It !d'.,Nl'dall <' ,.ill 

]w(Lt's. nli\vd) anod lilv' mI ilmtn~l'ct1 o+il\\ ,I\ lhvt\ fdclwlt'd 

lilt(-ttllm. ofthe• 
is l v ltllln tIlilibi l l lh~lo ' td floll 

anid O#'thv aglo'-c('<ogi( i fl sll++(, ,ti';[tli 


I il'(tl+lll t c'+ ,\nIllllS .. hell. l v r l''t.111lla der \\hli It 

gi[I llto he ilmi'dml cd<i R'litlllt , )).ti 


' it'v It'(t- i. 'id+o
A\collipilht'c l'i\It.'\%o,t he( p c II 11 Wt'stry 
+
[im)(ti\ io \\.+I\ t;II\" 

hv'\ond the ,. ilik IcI this, pw . A\ ,iildilt. 

to-iF, v-, ;II ;Isi'.lfillc is I'cI 
kno \!,'dgv' 


:t'\h \ I'd hc'rI\ ul ;:,dlitlli,11 vs~ll
:'I'\\ I I.li ,1l ll ll 

ll h).i\ i ( vi,t. fllhi v. 1 'tl,i)1.i\ iliI'lItr' ll\ Il 

11i I(',i I F:, 

ailiBadin Iiot:K .ili WV l.,.is lIildl 

A .1 I(c;li Ii,i t 1rl vl ii' li , l i.,l II-):Il<'i 

hlr.,i lilI.,m ,'it. 


a prtq'.,i that larl~os and it. I! is this"Iichie" rollotesl 
type ol'lpnohlt'l special d'hirl-m'teristic'sposed by tihe' qol, 

u, ititis I'st'(i that is iiiii'ssi'cl ,ii1i' [lclhiui 

pi.
 

An EcozLiic Approach to Networking in
 
Agroforestry Research
 

I';Irp I'o(cesse.;(; i~ II tIh cllcr InI ' Iit tit (Iag )lIWstl" 

gl ht' via 'tillc anl
Ihij't It'llic 'illI villiz Ili litial +)['sllich 

alpl-ac'hto lanid man;,i-'mvii should take inito 

+(l',v( tt t'ol'nllvltlo l h l l c' l d lit and 

;:.si 'llilnal 'slcdil,li, o t' t'lici Alicl'la. il' ulil u 
it, lilllog!ir's ,II rwi" t lhl-adopl,'d Iy iliv.lll'. Tlhosel' o;l 


conlditiomns lIOkcirsity.vall bvdr'cTihb'd \lr,; 


1111111;1iz/'d ls fidl,m,,,s: 

i) \\d 'y dilli'tt'ill 1-t'()h zolit's, t'l ail'iz.ed?\'git'al 


tliccom.lbill.1til , I ~:111.11c, andlland I,01111s. soils. 

p l) lIil dcnnsilivs: 

ii) broad sp -clit't'l'llllil' Ilo nt,l'io lcm t'ill l(s,
:'Mllgillg,W i ltl+i,,d 'll slit: IbSiSlIvIcc' S\'stemnto 

the lhm IIIrilit\ aglrictiltitl iilgi\il t4) lprodhuction 

1,.,,o llu fill iis: 

iii) divi-' t r. ~dl lionSysicills,,;itisilng ot ol'lill-1lst''m 
, '+ 


'' l c,,' I
es ol l 'K I ill l o1-v('ologi.'alli d sm(io

l1-lol"oil~t( N a l',"+,:(.i I 

ea~\'t it-m.-mc'th s\ sy 

illtlii caplacilyIllIlldil'i aa aml li t<c~li .g Fivsr; 

i\v)get ;lkw k llmionllal nl':s,dilli'r ing 

a Im\rimidol'f.Iv lkil\ lhmhI( 'hact i\ilirs.d I't'nvillt 

(11,14-11hatscilll ' ll( . S l I'-Iv'llll)) m iadli hill' itlld 

I lllllllll111 l l' <C, ,mo11 oll:colllipi 'hiellskv' 

'i il, ]t liollill llIlllolills (lillil i l IIIl'l's. 

, '+
.\;litr. '1;oile". 1I1:: alilild ilh lhi'v\( I'tllilli I'l ,ii,dojp -g14 are1181: III. Blill \,\ liriilililip llt' iius ilenceid b\vIl' 

v S.ili(.l, -lil; ICIlilt. soil 11ildi11'l i ht , 

ilih-1hillllid s \\ ilhi.;li Ijll. l,Iht ~ 111' ., Ihc rh 

ill ihc ;illh.\i1ilhi('1i hi lid to, aiic.l4)crop ,k\\hdi e c iidiliolin. i.i i 

( olildililll.Ilitl.,iircd lllII 1'.\il ni li rt oillill (.\. i'1;iddvs.s 
ilt( Il.( k of.\ iil h 1lll illl,lIll,il li lpos Iiilc lllill e',I% , p ml llli t. 


,,
 
lllpl~
l i i , ii. lid l l l ('l -s .1 ' ll 'iiill i [irIlli ill 

Ihllc\i'uli,'o t;,,IIi,'.&~l ,,,1,v,'d Io The Conceptual ApproachI hv'i, Iihviel~i,. 

t o adaptll~l 

sll,+'l
 

)I'cI i . l 


O tl o . I \+,l 


Ig I,Ill r vIh I ,,td, A s.111-1tim 'd,itllI'dis, iplill ilil is ( rucial ill Ibuilill" 

bodN I )*kill)%\ hvdgr, and it \\oIIhl be' 
R r r.m (I ill;igt ' Il',l\II.m\\\c I. , S"1,.l iv i;l Illili(, t .(I b\ 4lim ilig I i i llib ,oka,'iip' l; id , alli'ctili. 
lo bll', , d 'li\ I,tloliit'. ilpliial mild p I 'gl.il',1lnillllti'lim, \ lijillilcl Ilv I ll''illoll- mcl,ilvi,llm.ct,.,++.F o 1'olldilioiis 

Il(!.it ;. of~ .,o dof k il, <l. anld ,'cyrliiil-iiil illlopiill,\1]il'tl IId bc,\ -!\h;i\4." tol~ %\ill'I 
illli Inl .,ii p ,,ol)a its .1 l+ilic l dillv'im aiid noti \'I'l\lll c i. liilliail liilod'..addh ll1 ihllcrl'illiilli, 


,
lilt[ .allio hu l a b.t liIs lIr' , h it.il++,o app -mNti".. l ihatl'\\milldlild!\m l keep'lI,'lin gill l li.,h i I l itl lit li ll sil~i 

a~('' llli ,lilu (olj~ii ofl hfl im pl all sI.ill'll uilii l'usili'ha tiiiitsi lil~i io<lial llli:Ih1..1 11' as'- rl 
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around physicall% 1101110gelICOUS (ToZOIR'S. It L-0111d bC 
said that gencriltilig [I-Clillolo.gics williiii Ilonlogellrolls 
VCOZOIIVS go SOIIW Wik ill lilllitilIq tht' 1-1-1-01' al-i.-ing 
f'rom changvs ill Ili(- physical euvitonment. Impowd 
Ircatinvills would tilt-I) hv a Iollibillatioll olswio-
ecolloillic ( ilcullislances and tv'I'llology (Icsigns. 'I'llis 
t-cozont, focus kollld cillialicc IIIv prohal)ilitics of' 
trindt-I Ing biologi( ill (ollip'llclits t&w fillolo.girs tlltl 
Ficilitaillig Ille (olliph-lilt-Illill.\ usc ol'n-walch lc ollf vvs, 
h\' C0fIfi'0II(iIIg Siloiliff ilglO-IColo ical cilt-wo,(alicc.s. 

Four,111-11 bloadk ljoillog(.11cm I's ca ItIll. 

distillgilislicd 
 (Svc I'il_ lllc 1): 

11) dlvscllli-i lid lo'd.olds ill illc Sillwho-Sild'olioll) /Oll" 
of Wvst All ica. cx(rilding it, pal is 11E;Ist alld 
SmItlivi it .\I] ica: 

b) 	 11:1.lillitlid Nm holds ill dw I;611161cst 1,111t. of I :vlural 
and WI-sl \It it-it: 

c) 	 tilt- Inc(lillin l Ili'di-poo-Iltial alvas ill ill(. highlands 
of, 1.'a s I ri 111)(14.1 1 billmdal I aillf"M I v illlv: 

(1 	 1111.ilb-IIIIIIIii, 111cgiml ill S"Ill It(-[ 11Africa and 
ihe Slidalm-( ;Ilillvall /()Ill. (d West .\It icit, %hv) v 
\\ IImil'old sa%.11111as IIll i\ v (I Ildri. ;I lillinlodal Iilifil"Ill 
n,'illw. 

The Human Environment 

:oIINII-ainis illlposcd h\ (Ill- sociA, r(oll"Illic and 
political Illilivil Illa\ sionclilovs Im,% c illsill 1114111111ah1c lol 
dc\vlopill sI is (dvc1jljLjc.III\ 'mold, 4.(mmm;calk 

i'llilt. alld (Pfi.kll\ m ( ell(ilhic It 4 Illmll.ljcs. Vllr 
ploccss shwild 1111dri'lond ilw 1.1,11wills 
CxOgI'lloos old vildi"'rimos I-,illv plo'dw ti(ll ill 
oldcl hoth 14,dvi ll ;Ipplop; i'lli. Ir( ho'dogics ;it (I if) 
pn lllolo Ihailgr, ill fill- loilit-li Ill"loo."ll pliji4 allinlil-4, 
imokin" poliu\-makiw, 1)(,dics oid irchnokip oscis 
should idg-litik Ili I,,[ ilivs LN I clillilit, Hic illiti( ipillv(i 
II-stills ol, I[41(dt 11cs(I % I ( sral ( 11 H, '(11-cwd dv\ cloplovil( 
obic( lives. 

Tilt. choice (ifplimilics 'Ind I)pp"? tollilics is plobill)k tilt. 
Inaill issur if) ( ('11sitivi. (]is' os ilu Ow Ivill-ralioll (d 
aglolinestry Ic(lillob,"ir" capaldc (11'rNploiling powillials 
and/ol. solvilig plfI)II-Ills 16114'ri-ill" 11illiollill and wgi'mal 
devvlopillefit (.1161 (S. I'mi plot chs'-s shoold bc (ollsidt-1.4-d 
ill achil-vilig Illis goal. Thr filst is ille idvillifit-alloll ol, 

holli ploblelli arvits oil which to fill its ille rescilt-ch ellbri 

and ol'instilutions that (,;Ili (,ill ry it oil(: dwpleinnil g 

pmceil. 'I'lle second is dw definition ol'tht. resi-al'.11 1.1161.1 
itsvH' i.c., spl-cifir (opi( s alld svivillific IlIvillods Illat will 
bv purstled ill ativillpting to Tuach III(- t-stablislit'd 
lescal-ch and d(weloplut-ni ob it ctivvs: 
lootels. Dex-clopilig Illese 1-t-quircs all clli vtivv 
( 41111111111lica(ioll N%ill] both policy Illakel-S and land uscrs,
 
aml ol,11-allslatilig Ihc iII161 Inalioll (11M 1101\S fi-0111IIICIII
 
into priorities ill diffi-l-cill levols.
 

Latin America and the Caribbean,
 
IFARDLAC
 

0I)VI-illiollidl\ , tilt' 1)1;lllllillg Mid liffIllillilliOll I)I-OL'('SS('S 
art. (.Ios(.I\ intel rclalvd, via lop-lo-boltolli and bollolll

(van Dusscldwp, iq8 j). I'Linning (-;Ili 
bc S(.(.Il as it "fillictimal" proct-durv, based oil if)(, 
identification, allak is iold (-villuatioll ohedillological 
idwrlialk cs vis-.,I-\ is if](- vllvisili rd fillictiolls fill. the 
ecozollo. iq Ow dv%-lool'IcIll ploccss. To acllic\c Oli., Ilic 
;IMIIVliL',II IlWdlod f(JCIIssC.S oil dw (-xillilillatioll of'l ll ills 
alld dcscl ipti'm ,I Jill lrc scellatlos vol 1.(.Nl)oll(lillg to 
devehyllit-Ill patim I\ S,;is a fialliv\\olk to asses.s ill(
;ILlofin (-sit \ powlitial (ft :RAF. I 

Tllv planllill Ili 4wess Ill ovides it national Itailw\\ Ili k fill. 
ille allocation (&Iscill ch rcsmllvc , llvarlv always 
it linliled colillooditv. Illu I)o!i(.\ illiPlicilliolls of, 
this prot css, (cullilicill assvs llwllts otl llt to he m-ighed 
ill discussions al (he 1)()Ii( \ old decisioll-Illaking N-vvIs. 
This lurchallisin I)lo\ idcs illc opliorillility for a li)ctls!;(.(] 
linkiu v hi-mi-vii pilic\ and rcsvarch hodics aromid 
colicrett. isslics, Ilopl-fillk hridgill[4 dw cxistillg gilp 
betm-cli Icsf-al-t-11 and (Irveloplilt-lit I)oli('\ S\,St(-ll)S, Im 
ni.tkin polin makers ;mavc ol'the long Ililturv of' 
Icscalch and tescarullcl-soldwir rolc ill Ow complex 
developillent prourss. 

Tllv 161 Illulatioll proccss is ;11)(1110111-10-101) process that 
takcs plact, ill Ili(- context ol'a given svi ol'prioritivs and 
itolls al cllsllrilll. Ow pal licipatioll ol,1111, polcillial ust.rs 
lot ..lillw'I" larlill'is). and ill inalking dic hi-st possible 
usc oI'a\aiLthIv wsoururs. Ili ihis vnsc it can bv 
(oll idvrvd its it "n-Soulcrs" proct-dill.( , csselitial to avoid 
gcncraiing wuhnoloijes that sl otild then he searching f6r 
a ulivill. Tilt. W RAF owillod for thc diagnosis ofhilld 
Illilliagellivilt problvillsand design ofagrolin-cstrN 
solutimis woold bv particulat Ivum-lid ill this process 
(Raintice, io86). 
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Planning and formulation should be seen as intimately iesources, etc.) parastatals and E :uIties in universi ties. 
associated processes leading not only to the development As explaincdl, there is considera)le diversity among 
of appropriate agrolorestry teclhnologies, ibut also to institutions, Int the acttiv ities in many Aflric't NA1RS re 
articulation (f tl,, policies and programs lat must he in wainly gearl to soi aspectts ofapplied research. 
place to support mnd sustain imlprovernents in the Programs itvolving external L- inical assistance are 
farming system. chantieled maily tlitoiglh teclhnical age'ncy-ba, keid 

pur cit'tsatl iliversity-backci projects and latcly I)\ 
international ir.,, ..I h tcclters (IA (:sj. In ternls ol 

The Research Systems coptarati'e iatl\i.tagil, ont %.,lltlhleXlelt iiivrsiti's 

fltm dehvlopedttlcliiittics to I invoiilved if) basic 
limitations arising ith flit- wcaknes, iii NARS in Ilseiltch, iprl ably iII a I\ Hliniig al'i'llgeil itiltwith local 

icai tellicls, aid Frolnrelation to t iichnihal Ijtlli th tliltiversilies. (Gi'ei Iheir rgioll y balsld illrastruttlre, 

strain ca elsedIb li t- ul l 'l inlattil activitie'silci lii .in ttlilalil Ie RCs would( l.c t tlui]tcs it carryt l 

assilae , c ld bt Iitfieati lt h ! lSi. lw hl till nicalplic'd t se rch, Ili-nt Ilit e ct b\l ihc e ioat et.d n'by 
tol'institii .11al 'lhltilphlIllli lie . This c'nsisiuihries c.slll lit\ -outitatd IAlRCsi ltl lat by ti V tS Uil 

ltsca h :titsii it Itit ution., acc'wtilli iit, t't wIbslil , ofi' i i-t'ittixtoncs. iRS Ntt oIiie t it' 

their sllpatuihivt' ad i+llt igis.( i ll jlovliai\ sh loul vyil lul lihhidatilc IVtllcl, gil en tilt- utuIddial oi

i\'itis luot (ulyl\ atin s and scitentistsiuitll its , liiltillli lililli ll It lrlist',iiichbte c;l c wjdiu b\ istligcitcio, 

1)!-I\, 1 1 Ohwn)l andl Ohc inflial olziitl o~ll",, hlt als,, , (flackit',i tlib).i1 ,s l'lilatcrai ti chnicit atgtllwi
 
Ilhtowtill tlvir ass,+i,,lancie I4) dwl, NA\RS. +Sllch \',ould bc' Ill(Ill etillt ii\' ill SU l lrti t +aa ti\vc-rwscarch
 

al Itm~~ ttr schci lia car,, to b If tit'ulalllkt-i\ itir's oI'NARS. 

- flitabh' fo~rag .fimresil ,Il'o'stval(' , gi\tton hdw 

llielt+,,lullith uuli\itlitit- ltidi,, illini i tin'u Institutionai Ctmplemet rit i 

Iii tein eitwt li u t kits of(t'ich in vk d i Ilnstitti[ itol i' uishln r aplel ts t is ttl it,t 
itchll -r,\Lvi.:lv llioll t'ollil hc sha d h\ si\ tllalinll vs swliv)h t galliza lia Sl'aw'gy i, )1"NItS ill c~arry
tol'iHllitllillts, a'groflim-str\ rvc l dlt'.This c'hoice, is I,:Istd oil Ililt 

alssilll fIimls I hat il'l'F v% II OIti ol IS \wrvrl It hto i 'llt, l d 

IR'sc'alch is at ft.,]\ .1 (1'< (l ollo, but III(- fidlho , ing fiolo" liItvNwou<ld ]Itc Slafll' Iby "lchuditlf", c isting Ontes, W011l-l 
kinds ;if(- diintoshvdI lin this+flat ticidar pll*l)0',, . not co~llulland~ dw'-t~~wtipp l f'cxislinlg illhilsllctturtcs, andl( 

\w<,dt ('11c 1 tallm.c il ri rut' ''lit"disb'k atliolns.nsitdry ll 

-- 1;1a,i(': dh.dintg , fill thi' wl of Illion clolal RtcNv l.;r' shl~ld, Itt .re'bt, be' . ,I, riedt €illi \.ithiII (Ill.
thdr thv c 

kroN\scdg . ( . if, t nc ti( 1-11.i 'ce'ingu ,",'istint, si lr e'stlt' ~n ou ing thatl-i t 11 inlstiltution gcts 

s hta '<co fl tl wa c iton a c cr in g to Il i i pvc ia liz vd fil dth o f 
. llill'g~t: i \'.lt'd +',pvrlist'. Forw c+allph', [lot 0sll' insitiu -ts\\ ouhi 
-Sroillil gic i l% k I ( 1 11" og i a la 

if, ~t't 'rllil~t+ Itchnh~g cal 
t'-ollipi~tllll o'..q.+ t fv n (.+1 oplt q v'ltit lit's); tillIdt'l'laikc tht(. sutlt tllilng ohlnultilpUrpotse 1 eltt:, 

ag~ricoltural ins~liltlit's, flit- se'hection ()I'ill-\w't tlyv
 
- A I i9'd: l6(I~tss+iL4 "ll tlI'S;$4161ii, I)IO10ttylo 

' 
comone~( ntts anil - binalions (with
leItslilg tf~l'c 

tfcdlloh+gic>. (. .,splmlia:] ar!awtlgri Ilsn oholipmq ivills ulil'vvrsititrs cam'uilg outt illore dclaihed studies oil rtr
anti corrv',q~oldilli. 'l p~utmractifc,:); c(Top inl'lFitce), and cvivisnst a("e'nrcs living rc.,,l lisible 

lilt. on-filrill trials. PI 'tirctts SUplll~ cd b~v bIlilattn;d
 
-Adaw+iv+c: filling prtmltflpes to)It ;zltiol-spectific It-chnical ;Igvncltic's w.itihl rinfiwce N.\RS as dtevilld
 

conmditions It.g., spa( ill, betlwi'tco hl gr+ fill. all alilt'- ict s r . 

cropplling alllll oltl to l il 't , l Iosi(o I 1)1 l l ir 

shqop's). 

n J iulioml
li ll nlle~nttal ity alilig nlational antd 
01)t'thc six nilltill tylp's ofl'illitotlls, three(illv' national international institlititns could operate at two lees 

and fltrv initcrn'laiwial. 'l[Th thivvt co-tvxisting in NAIRS %\ithina'nd axnio g coountn'ies in till- ecozone. A schemiatic 

art rserc insl'i's(;grico011uw, natural rtl~rs ation tlrlpossibhe levels tofcomlplenlentaritywlhn 
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within countries is shown in Figure 2. GiV'l' the 
comparative advantage of IARCs ftr strategic ud 
applied research, these should he their main Ietis. II 
interacting with other institutions (overlappings ill 
Figure -2), IAR(s could play a bridging role between 

those involved inbasic i's,-arh and the NARS, while 
playing ;icatalytic Functioi with NARS oi1the adaptive/ 
applied front. lit rccguizcd w-aincss in NARS may 

require that in c'rtain coinries IARCs have to "slide 


111"the ,i;l:ai iiirlC in FigIurc 2, MOVig: dlown ias 


'lrctlimstllces p: niiil. An ecozone approach slould 

imake tihe' involvinlm ol'IAR(G', ill adaptive
teporar 
research iss dleiillinig, ;isechinologv i'anslelr wouhl bc 
lilsil indelrt ilv hll oll s (4,llhtlillls (.sicoligie bll 

liappl,, d with comoi teShliin:zc' FniimpoltrltedI Nigvjiiii 

to lTme (Gall.bi 191 r'lil'dl ili , which lduil 17. llnd 


Io it lcill uAinleasi in tllarea planted to4that lrop liv 
I (M51)). 

A similar schemie orllio,i"llliril wolh Illd 
ap )liia'll a lollng cIlOltl it's ill aln i( zllllle. Ill Illiscast , 
however, ai tilolmlll id'scale)inal ailyl il'znal 

hei r li l' riltioto) slhIth responsi ilies i l . Shilolbit hesei'' 

'cu r,andassumin g tha lach oillilt-

andpliel~hd it-sca'rc'lh, NAtR, cmtlilshare-{rwslponsiliilitics
 

Isit l'v t'illi~islililht fii [l i ,'irl iu I hii '11
h' ll 511 
ill ~illitg tlc Zonaiilirldo )'lot\(hlill
p arc gt-lival~lt'. 

. ulililin!t ilg i iiil Ipi tlll.Sl r( l alilllhaihlt 

srate'gy to impilroive' ' inl the use' t a cilc cfh'it-

rTY tlrT l'l hc(hlh'nglc irelioiii,
(. tolivillc ii\ ilbh' and 

dynaicl oplt-ralliollll ihifle' thatl J'iva illslillutionlss to 

ildlpl Sticrhlit
stliah'v.
 

The Network Approach 

I I is b,'licvv(dh Ii f iuilillidonlh ill 'f't lr to 

.i oI'(l ,ll'lli illc\Iw sholul fihrsi lt'l illi I11 y srat} 

ilvoomlli l Ii:mic'\ork lilt idciiiiing Ihcirrolh'inlIli 

ret. 's ilrivilil Ow co(lr(lsp ildlill" rt'h plro( ,andil 

g 

allotlriii0 w This coldh byvprl'sihiilifirs. bclachli'c ,!e 

,

pl ic i llttl ir i(.init ,aliiiill ililcirall-d pl r.'iillliili 

,'llil', ijivo~lvint_ hpilalinvranid lcs'arc'lvr, Irllle 

dili~rlllil:;rl i) Ihll liian foiriilil ioni 1'r illili 


dh'cmli' r
losl .!";,lr llb . 'lhc illh.Id 'iitllnaiiltinl 

o illt'lil ilid 

tolasi .,,iiig iail liiali\Iv(11'h ill 

insitili'tlii ld hel iiteii ll hdol(Lic'l ililliil, 

Owilpioillm iil'ahl .. l i csit 

iliicctliil dc\ 1.llopiiiil .
spv frihd lobjiH ti\ vs 

()nl- rn-spillsilbililic., ll\v'Ilw,.lallt . l co' tolm'ei ldrlini 

insi illiliionlal cXl-lI 6(iildl lli iiiilionlal lisc. biii aid 

iintfIt'iillial (-iilli will iml ementiiliiinliilllillis), lfillivill 

illvcaig4''I i'd il'li(as, ill alil1t-s iidi tIIllrml \\'it\' aiild 

17l \\'oing This
Il.ir own~ i'taliidwl p~loc'c(dirrI.,. 

principle which may he terned inIf-radtedpllmumn,' (oF
 
research programns) itlkindependent imph,menlalion (i
, 

cnttcerted research resptmsiili .s)is believed to he
 
crucial fill
rather compari ocnialimcd organizational
 
strttctrcs 14 ac cept a complenl
h tarvtsirmcg ' ('lTorres, 

i ll) 

It is i c'-Xed that the rmultin intgratwd rst'carcb
 
prograll, wilh aim cu
e tiesrolc,all the consequent 
identiiicalitolon pll111iilolitiiii Is ll'llIlhil;alhig 

ilititliilis, %%illlb eil t hi itiional11 of allilitr-ins 

researhl ]Il\r-k (ilagiolorcstirvN. 11%Icsiguing
 

a rlmlllrprill-sive and cillhcrlill
lraoliork, tlhint'-gratlcl
 
iill'g.llll \ttihl li tille Iultllill il1 ' l t lh Xtlrllll
 

;INitililitv,Clirilitllint4 a oh-1t'llISl,hairmonliizaionll foriliMr,
 

r1l98ti rhit~llllledill. 

I mliaili objectie iv i i bii lil v rk %% Iem ill li 

ill emell ( cvi ll illc-gralcll
ni tl illlitl )itO c lilt-


prolngrall, oib gehl mill ll o lores tilill)I Ihll giv.
 

by blclSsilig di,'ilillil1r -, Ihwll (lidl lllli iil

lrilnted ,illstitutiolis l till develclmnlht oislllriliv
 

Ihivlleli iI, a i'( iitt ll ll \\'lllllliik Ili l llCss ll1111 

rolilil(i'isi inliic tit(-
t'Gtaku' l j slh( tihasc',s: 

l i il'-.I' l tli il'llo tll ltssiSSh' sis-mh is h e li jectil., ilil 
i pllanningil )I I i) illlit lC iai eh/l\Icitil sk 

l , 'c illlilnlialtlflsgllllci lt t- ir\
 

('lilh irt ( Improve lgl 'tldclilis% ii is 

assessed 'is-i-\i * itSlhctt-d dvc\'lopii i il 
arld dhc i:?jlviilinig o'rem,-tallh inslitillllsi to l 


identified; 

ii) lbriililma tla.kii',,iou (1)% ;Irv",carth/e'xiclis>ionl 

that sholiildh'iiv clific"tlljctives ad llliill" l 

inve's hgalioll ill nglii ll It(- puirstilf'dgeneai 

iigro(ll-lslr\'l.h i h ic ilii 'ialc toi thIil l 

S.VM[(IlIs;,
 

iii) illlllhellhllilioni lill(by)the'pt--l'li reiseairc'h 

hlslitill.), whe'ltion-siioli andloni-Firlii 

clxlwlillilillionl iou(;is cariiriedl 

valua ti tol
iv) liionihoingli d eilI (by' ill(- li-t\\'li), 

progr-l.sS iti-pottis byvSplcrializedl 


ilhrelation itoh i 'l iinnlllpll'grliili, 


allli f't iistitiions
 

sotas to 

asseblelh fini ngsii andl ,ligct' iiilodificadionsor 

vcpllihfi tololiil lglaiv\ilics . 

,A\cti\iih',linlkedi(,till'-];is(l phasie inicateti h iatilth 

I l vill ililiir In) witilliiia 0ll is;ioni ish spenti de i li-k 

oiiiwoi tiking!ac'tivities allidc t o h blowl~i will cr tarlily 

rcl'llinlih is cI'xl edhl, Ihowve'lr, dhialile ecot'li lt. 

applrolach \\olh ;l t,\% a Illin, .i'liill mehl iic,, 

http:progr-l.sS
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particularly by decision makers, 

Ecozone ntwrks could be developed in a "(entripetal" 


or in a "centrilagal" way. l1w lorinr implies that 

activities are carried out iattle salinlime with all 


potential incil't.rs.The centrifugal version starts illthe 

ecozone ofa particular country, which is then ilscdas
 
a case study todisseminate tille
approatch Iaiong otlii 

countries sharing tilt- eco znle. 


l(:RAF cooperiatin oilcciztne ietworking inr 

agrofiristry researth is now going on ili three e'll lies. 
Illhe pcl il version illcurntri Olv Southern .Africa platcal 

has completed its iplanning p ihise bx(Iidvl ie-


Internatinal ),sntlpmiilt .csvatch (ctle and tlie 

Cadl(liani IiItiinaliliil e)'elpment .\geincy), Nih' 

aniother is stillng in tihlihiliinds oflEast .\liia 
(]Buruindi, Kcnya,Rwanda andI Uganda)unth'r .U;AII1) 

Suppo~rt. In the(I-\+lilndhu11t1id tropics+, a ccilhgal 

versioi is 5sclli(l5'amv d,with (i nrtml ,,thelipilot 
country and ihe Near Fast Foundation Ihiiing
 
lgcocy. 


An Ecozone Network for the Southern 
African Plateau 

Iham,, hats(o 1o ou ihi 
. 

T'I'lilmnilig t ll c'arrie'd iill 
;IN',t-tliolllitZ~l c 1, (hestlulllitl,ofem+<' (d(IF<Iigtro 


ulitidal in l iii (intlle. TIIIarea sphcl'd is 

1 ]/4111c ltll .\di it.
thattpirtll htt1'limal~tic"k' ini ~ lA 'lit 

Tilii iwls raphical ar 'l w ithin Ilt (siiiol c;Isit \%hhle %\ill 
tlit calhid )r Itw SmIllierlin lsicaiiit.s cimic.r h11 


\ ithil IhisCc i Illh-slil li Ililes Od'llc oiiiiincWi ,ii 


(lllt-orkingpi)ri. %.isiiitl ii t'l ipil \ith(ai ilill;Ii 

Iolr 	 tihree c atolir,,:.Ill',i, l ianz nlbia.liia alll z 

zilla bts alItiiiil j hl llin11ev l p r<dwhtsiniihi 
tconstitmtcd iwtwoi)k. bunt shr.ha, ivtl\v tlinlm-td thc( 

planning phaii s ui/illlc 

The Ecozone 

Thel lplmhiali ()l' ) llt'l1 ct 'rs (11"I,ozoli ol AIIici a total 
allr) kL.112 }ll'l:),,.S d'ht i a cy I, Itoo,oo i lullin 

nwniliolft co~llrivct
and A'llgfola. Mozamhiiqlwv andI 
zilrv. The p~redominanlt fe~lsic rocks produlcc so~ils (if' 
rt'latikely h)\vli'r-tilityv, often salINy ("siold'i'hd"), while 
lilt- limihted area...d'interlncdiatt. it) gi\'t'basic nto'ks nisv 
to ec.Ilai\.(-lvhigh-11 i'riitSoils. Tlelwi lcvall liesmaiinly ;it 
qoon-I ,rtoo Inllilulatinlg Ilh+tIl, hav'ing a gcl'ltly topl~Kallh 
lealds frl'lyiollmwrfi-ctly (Ihailledto,Soil catc'na frotm ti. 
soils oil tile' crests itild iipliclr \alhcy shlp s[tpo~orly 
draine'd soillsill tit(- valley fhnots (locally called malugal, 
dantbos or H'eil).Th'c(climate, has ;Iunil)dal rainfilll 
regime, wilh a railly Sc'asol hosix llonthislasting loulr 
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from Oc(tober/Nov'enmler to NIarcl/,\pril, annual 

plecipilation r:Ilging Frum Iioo- 1,5(1o Ii . The
 
vegetation is mainly sa'ainit wnndlands donlinated by
 
Brli;'. lgial, Ipioberlina ailjulbeinardiaslp., (hoally called
 
mionb or muntia), but Ihc Imia/(,omitltiiit sp. i Ype is
 

also present. 

As mentioned undt Allicail l)itIsily, itis chllaiclrizctd 
bv aii ocrl;l low population dcl. ity,bit this reaclis
 
iallnost tile potenti'd l))p laitioll-S carry Ing
lqrtil~([Ilg 

c ili ii irtls of \laivi.
the iinure l'rtihe ldt(lion 

S%'Sltllls
in this zo0c raiige Fmn shiltiing cthivaioii (tile
 
"chitclilele" s%stem otlthIlembas inl
Nonlhcrni Zambia) 

to coltilmotis ainllal crolpinig. pisasing Iiiiiigh ilgil, 


pstoral aid l id-Fiu-'tiniig sVstieIIs. l'hse vsstecils ,re 
lillI tlogo'thcl with othe'r firlls oflaid lise,Such as 

Iurest reservs, gt' pirks ad idustrial liwrstty
 
pilaitations.
 

Methodology 

Tile plann~ing4 phase was de'vehlpd thr'uugh joil
 
activ'itie's by lnatinal instilill s and I('lRA] inl
cit'h ,
 

tihthre lolnl i(cs il I'llcv \civstit iIII ilI Iq .' 

carried out ii five stages. iililitnl:
plriliitlial.
 
iilh o hlogicili, dh.scril)ti\ illt and
, isscss 
irlollitioll.A i:t cd h~c,ilticw o'lhc lot-doirls is
 
Ieyond lilt-s(.II)( ,1thi" purpotse oh'('ach
imlpr,thlv slaget 

Irig lsselially is lidlhwS: 

i) 	I1ti 1tdisc s ini aliti alinstiltiiiis 
Ihv proplii'i oosiiiil agioICI'slry I5'11cir5']i illiijilii 
ald to designla rge tlali mt lli il 	 lil l i 

giit .' iiii) 	 M tsItdi al:h defigiwhai t illtlitotion is 

required andtit-plrcciI t')tllc itlIlr gaill allalsz 

til diwtr 

lnpxr 


iii) 	 De'scrilptivc:diili'cv anti Itodesj.cr'ibe 
4 i o<duclioll Sysh'ms ill it: 

iv)i n\esllllt :t al irisst [all itlilt- alldsvsl lityof" 
vt'l th( c S\yItcnls, dhw.r[oh-
lortd ill i,-'-\is (I'


ry:.,oI~o l'oagil't Si',It)(V'('ll l IIi;ii'~IliltIll; 

v') Iriority sellinlg:lt-(vil h'i
dic pote'ntial <l" 
agrllre~srv technologie's ill rlli~i t-tolht'r Ilms
 

lwlt 

idcntify lal'g2el SNtesi l.I lr lnullilll phiase; 

<o'lanl [is(. and (14vt-'hpqm<olt'ctivcn, so atslo 
le lo 

vi) 	 NM twvtrkiog: Itoag'c t'lIturc institutional roles 
and solupI illv''hdi to)II)llnitl.llllls and e'alumle
 

progttress.
 

http:incil't.rs


After discussing with a total olr'2 institutions, Stcerin, 
(omm ittees lorAgrolbrestry Research werc constituted 
illeach of tire countries, comlriscd okldecision-mnakers 

frot research bodies in Ihe agricultural., firestry and 
academic sectors (it Ill(case o'Mlaawi it had air,ady 
Ieen cons[i tIttd). IPolicy-maktrs Irom lilwlanning 
sector wre nIt ilrrtallY ititegrated itit thetcomtmittees, 
but %src 	 ircss. The (onllollittetotisulted diraring ihe 


was resionsible firevaltaling technical assessmcnts in 

the oltcxl oh'dVCchijtliiitlt olbj)cti\Vs aid aviilalilbe 


reSt t=IerS. 

Atkiilics reqtuirtid It,l-l'Carcthe p~lanning documet~s ill 

ctlill-V wtre cariiclioibt 

national 'lask "trcvi (I'l's) Sillri trl I ( RAI 
scitiltiss. l li TFs ctiosist oitiiltidiscipllilrv teains of' 
s'icitists with ioidcrabhle li'hltXlerictut in Ihe region, 

( 3RA F supirlst iotrisst-d on a tihilildolgy fin.lr the 

analysis o',existing systtems, oni atcuirintg and irclmessing 
relevaint seconladt, iN'n6lhatioti, and oirl ascssiltg the 
p, titli;I ol'autrolirtrs let'nolgics for imprrroving 

existing s,Steinis. 

e'acth 	 Specihialv seitlnblhd 

In all, two liii slttdis .n iirtarried iilpriir ti i1t,-
plr]aiition ol'illteneort. 'lifirst iSinid at\as, Ih(i 


idelnt iiiatio i and descriplion offlind-iscs s\'+ttlnsih tIht 
deli.lcd .Iri Itvis n ei lor tivIv memibtliers oltite 
niational t;lskliti.S. lit setmid strdV which invol'ed 

ti ,ssrssiullemt oiiitl 6cincsts itllrsitltis, \\is 

rolducl(ejoitl biy hviin iil'iatital task irince andris 


( RAI stietntists. 

A Zonal Planning,W\olkshloj was thin organizetd it 

I IriirC (tI-] 2 SCiCiiiri, 9IO6) With tIhniliciatlion (d 
T'Fs and Steelitig rriniritiltecs ti: 

i) 	 prtieseil irlttllry irlrls; 

it) 	 derive researclh ties and prioritits olzoal 
relvanrice; 

iii) 	 discuss the ilodus oliranli utu'zonaland coIttlry-

specific researth irrjvt., vis-r'l-vis ilitlittliotial 
responsibilities and cooldinatirtl; 

iv) 	 4-valuate training nteeds ad htaimnels Irr exchange of' 
inlirttalitt; 

v) 	itllin Illow-upaclivitits. 

Results and Discussion 

All together, tlttirtc countries spt'nt on tie orderf .5 
no-ars of'senior scientists in developing tie planing 
phase, while I(IRAF coot rihltcd two mlt-years o'each 
senior anldjuitol stallf. 

lhe mail outtputs were 'hleprints' or ;agroltrestry 

rescarch (br Itheplateau c/ozone o'aclh cotuttry. (Task 

orces and I(RAI, t ql).Tlisc: 

i) 	 dcs:ribc prritict developmtneit policies fIr the 
tct'/oint.;
 

ii) 	 examine existitg lit'otlictiurt systens in tcrtls of* 
their oh,jectiv\s, stit=ltilt itiuldfitctiin, assessing 
tilemost relevaint lictc.rs alheting their productivity 

and ststaittability; 

iii) 	 evalualte the polential ofexistintg aid/or national 
agioircslry tetchnologies to overcote diagnosed 

coisttaints; 

iv) 	 appraise research irfi-astrrt.iT anid ongoing 

agrlorestrv activities; 

v) 	 relate aticipate'd restlts oil'aigrirrstt' 
illte'trvtittns :o selected dtevloiliunt olhjectives, as 
a liranis t)estllish priorities Fir technology 

devclriiiit'll; 

vi) 	 dlefiit desiralble ciaracleristics ol'woolly 
copotnents ("ideoty'pes") li6r cnivisagelc 

agrolorestry init.rventionrs; 

vii) 	 identiiy instittitional rcsponrsibltities in tilt- follow-up 

plan h'attitti. 

li designing the candidate agtobrestry technologies 
proptosed itthe bluteprints, an attempt was made to 
answer the flillowing basic questions (Task Forces and 

ICRAF, 186): 

i) 	 llhalfinctis. shold lilt-agtolrtrstry technology 

perfortm for thle systemrt? 

ii) 	 At whichIrfialinswith I the landscape should these 

fitctions ie perfiornitd? 
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iii) 	 Which componentspecin arv hest suited to perforill 

these functions? 


iv) 	 Hou, man), ol'vac:i at v i cquii ed it if (I wI fit I k life I jes I 

spacialarrai emrnl? 

v) Mull man( gemenlliradhei arr tc(Iiiiied to achieve div 

obict.6%cs? 

Answers loust hc iegarticd its pl-l-limilialy, ill illc sellst. 

that dt-taill-d tuchnology specilicatiolls have yitl to be 
tievelopcd, and ilre provisional, ill dic sellse that Illcy 

licud to be confil Illvd b%Illott. f6cusscd, ill-&-pill 

diagnosis afld (Icsign activities. Ill odwr wor&i, lilt-%- ;fit, 

hN I)otll(-S(-S Ili bv It'sted ill till- upcoming formulation 

phasr. 

)n [lit- basis ol'the broad-rallging land-usc. asst-sslovilt 

hich Ilas Ill-cli cat Iird mit, oil(. ol'IlIc Itlaill ilcols oll dir 
agi-ndii ot'dir Zonal %%'of kshop %%as to Ili ioi iti/c and 

st-Irct lliof. land-lisc S\ strols and ai jofimcslrv 

technologics vilich ill(- f;oilIg to Iccck c Illotc ill-dupth 

Irvallilvill if) sullse(IIII-Ill activitics. Ill so doill.g, [wI) filaill 
1%Iles ol'Icscarch %%cwi(IcIllifivd: zollill and 

specilic (ICRAF I(Imi). 

Zonal Research 

Withill dic platcall f-cozolic, six I-cological S-11volics were 
distillfroished oil dic basis oh-linlatt. and Soil. 'I'lle ill-va 

was first bioken in(o moist sobloonid and (fi\ subliumid);if 	 s, taking lilt -da\ lcn tli-ol'gi -i-t - I8o -Owing. lit -iod 

isolillc its dic holmdal.\ . Nuxt, fill. divrise soil 1\ pvs 
I)IT'C'll %%vwg(.11cfalized into 16111 groups: sandy loillus 
(dw Ivss fi-Itilv salld%soils, ollc]I \vIlo%.JsII of. pall. in 

color), (.I;I\ loam 's (IIIc Illoll. li-flilc licavict-trXIIII-ed soils, 

Illicit rvddish ill (olot ), soils mighiming hom Kalahari 
Sands, and vcylisols. ( :oIllbillaliolls 111,111t.mo I lillialic 
divisions willi Off- filst [%%I;soil 1\ pes givcs loto soblonvs: 
[lit, last Iv.o Soil I\ pes ;If I. So (list ill(-Ii\ c I hilt IIf(-\ an. 
tivilk (I its sillmont-S itI1-spf-I ti\ v II[climille. I I is filjI\ 
n-cognized dial thk gi oopinq masks Ionsidviablv 
internal diversify. 

Detililcd examination of lilt- all'als ( (A (Ted b\ Illc I 
sysivilis ibcd ill dw ddillvillcd crozml. iodicawd 

thal till. I-cologicill conditions ol*li%'(- ol'IlIvIll wv[v Illilillk, 

relevillit to Ilic ill %khit If III(.\, occur. The 
I'VoMilling folic S stvlws aw Iorillcd ill one ol,111t. [Iller 
sob-zolics: Illoist soblillillid and dr\ silblilliflid SaIldy 
loallis and Illoist Subillimid clm loallis. 

A coloparativc analysis ol'Ille proposed aglofill-csily 
intervt-mions lilt- Ow nine systems (sev Tablc I ) Shom'd 

that six ol'the calididille wchiloiligics wvrc ol'Zollill
 
ill dW L1111,11111dITA1. %%
hill' tWo Ohilt-Ill would 

Ili- importaill ill lovl;llltl areas (we Table .). Collsidel illf, 
till. main role playcd bN till- woody compollclit ill Such 
technologies, lbul*ill-cils of' It-svill-ch wcre idell Iified: 

- selection ohnultipul post. ircv (M PT) spccics, to 1*11 
Spvcified idt-mvpt's; 

- 111.1intelialln. ol'soil li-rlilil , by lecus Ill Suggesit-d
 

Spiltialhempol-al ill-rilligellIvIlls;
 

loddi.f. production, by tives/pasull-cs ill desiglicd 

tcclillologics; 

oll-fill-Ill rescal-ch, adapting prolotypt. [cclolologivs to 
Firillers, circullislallcv.s. 

I it t1lis context, participil(ing countries agrecd to
 

cooperille with lilt- Soullit.l.r. Afi-ica 161'
 

:oordiiiation of'Ag6culltiral Ri-scarch (SACCAR) ;I ill 
I( :RAF ill (-mablishing it zolial Icscill-ch ploject lilt. till

olliTilodal upLald plalvati /onc, along (If(- lolhm ing lines: 

i) 	 thal coullilics will plovidc I-cst-al-ch Elcililics lilt 

zonal activilics ill filicir stations ill Makoka/Zoillba 
i), TIIIIII)i Cklll/.allia), Mount Makulu 

(zallibia), alld al Ili histillitioll (4)bc delculuillcd ill 
flatior (zillibill1we); 

ii) 	 that national lowsli \ and inslitilliolls
If

.(fill Nlillm i, Tallzalii;i and zillobia will vach 

second oil(- pioli-ssional if) %%oikFull-time ill Ili(
zollal proiccl, cont Iibulillf. to opt-l-iltional costs 
wilhill ille lifilils ohllcil bodgets (zillibillm-c's 

collfribotioll \%ill avvilit fill a Illon. precise dt-fillitioll 

ol'their role ill Ili(- fi(-i\\oj k); 

iii) 	 thill dic zollill plo,jcct \ ill IvcI Ilit 10111.Senior 
Sciclil ists, om. lilt. cilt-11 oh he identificd I-t-scal (.If 
ill-cas, and will supplellivilt opt-laliollill costs its 
IICCt1ss;IIW; 

iv) 	 Illilt vach oil(- ol'soch ililcrilatiollillk Iccluilcd 
sciclitisIs will In. hascd m div (Icsignalvd slalioll 

(sce if, Illifilling it Illallagi-rial If-spollsibility oil-si!c 

and it scivillilit. one ill dw zollt. (according ill 

exp-l-tisc): 

N.) 	 that Illc pro,jvcI %%ill recruil onv Zonal Coordinator 
to bv 1.1-spollsibli. lilt. ifililling, proillotillfl, activ" 

fillf-f-aclioll aillolig [,;it licipaling institutions, 

lill-ilitaling pro!jvrl logistics, and olgallizilig Irililling, 
ilclivilics. 
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TABLE 2: SUB-ZONES AND SYSTEMS
 

0 PROPOSED INTERVENTION I WEur'sTA DRIER I T 
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NETWORKING:
 
SOML IMPF.',ESSIONS FROM CIMMYT
 

Donald L. Winkelmann 

nirearrGeneral, Internali(inalCenler /'(Ofthe litilmnonentI) Metize and 11711-111 ).7.), .11e.xii-o D.F., Jlnico 

Introduction 

N(-I%%of ks an- ;fit t-vvr mort- promim-nt thwiw ill dw 
and IllallagvIllelit 


rem-im If,(hie I.of this blllgmllill ill[(-T(-S( i, dw 

1111111hrrol pilpvl, alld Int-l-lill-s (11.11(1(.;Il \%illi thr 

slibir(.t. ( hiolill", [illv" (,I I ('111'r, is oliv l1adiliollill 
%NaNSto Int-astile illif-II-st ill.1m. (1,1,i( Ivsraldirl, %%Iit(-

"ood %%;.\ to kvq) is 1" ("11111%\ mv111)hill IlwN 
'Ihow. 

Whm is 1111. v IIIIli, idl-,I! *%\ Ii-molks allIfit aw 
.ikoul.' -St-un impk . t k is I I dli-i liw of 
illdi%i(II.; I, of in'lillitim l, \ fill I(.111111oll illlvlvsl . 'old 
Ill( ass wimvd fill.( 11;116,111, llilml":l %\Ili(11iIII(Illilillioll 
'Iboul Illow illt"Irsis .11" 'Ilvd. 

And oil) histolk . 11"I josi I, w, ..[I( If( I S hill .14 a S1)4.(iv,, 
gi\ I S '1111ph. 1.\ idrill r oI (Ili- I'vill-lil, ,I I ('1111111111katioll 
alllolu Ihow plo li; v illwl Mam 1 .1 1111Id;Iq(-S 
111,11'11,11w otll im Lr 111m l Ill( .1\\ .-I I lit-ss (11;11 
ill(. (.\( hallkv IIIidv'Is 1, .11I(m vI 11111,)1 1-ill li.ipill" 
IfIo,, I(.,S . %\ , .11 v 141 Id m - s 114 1] h I I I( I "I I-( I isl I I\ el I [w 

w(- .111(1 111;11 "I%\o Iw. 1(1, t w hv[ (vI 111,111 1.1w. 

W hm dis(iii lli'llus oul I ol I (-ill iIIII-I vt ill (lit- ;1( 1 i\ 4. 

lit][ ,Ili[ ol [[its 161 Ill is (If(- 1whel Ihm it (ml III ilu 

sub'ImIlialk -,Ivmv. oolpol 11om (1111 1 (.11 S\ swills 

and (If(, Im-lif-I 111.11 11)4, 1 omn], '11,11il\ of om ploldvills %%ill 

111 1,11 tic 111.11 illl,.[ I.Sl 

1 Iflopov to I Sonic. III id,. J ill fill- mm St.(11 
Illis disf-lission. I \%ill Ili II.\ ir%% Ilit- initiation (11 
w-i%%oj ks ill ;iqi it ulim ill It-wat (-Ifill this Irijim \ , %ill talk 
abom Sonic- 0 [Ili- rssung-i-N IIIm-m ifks, is %\ inklvd fill( bN 
a\ ill "!Ildvilts of0w Im III, itIfsolor I d val 11, 
will IlIvil (],.NfIill(. S(11114.111 :1MXIVI 'S(-XIwI irm I-Sand 
IlIvil (-onse(plelit-I-s' and %%illIalk aboill pos iblv 161,111ills 
fill. Ille 1111111t.. Nellsi. mN Suppoll fill-Whill. \oil \%ill 

Inilwiples, I holit. 111iii Noll %% 

it(-(.I.t;tiil (at'lioll ill viv%%ilti. %% 

the ijl.L ill iIIS(, detect 

hill Ihe lilt mill ilselk-an 
(1(.IiN(.1. l'o (]lilt I mll iml, fill.n. ;it v S(-% -nd 
t-onditions thm must hold ihirtmiks aw to iwhiexv Civil
aillis. ',\'I- IfIllst 111)[11-1t-vilwimil I.alld %%islies ov(.1 Mwhn 
I offlMoH NCIISCits M, \ it-%\oppolitillitit-S. 

History 

Thv Itisloi% III hil',rinid m-moilss I'jr agri(-ulitiral 
le"val-t-11 is plolm kl\ -is old its Ilw I'ils( ilm-Illpts by vill-ly 
agri( Ill([][ is(, to ]vaill Irom (III(.mlodiel, as eadl Sought 
to \%resi mow liom dirii (-olLihmatioji %%iiliNattin.. 

We wr thick kill(] IIIiw(\\oikim domighom ari(-ijIttII-v 
toda\ ;IS, armind 1111.%\Iqld,I'll [iif-is If-aill h-oill eadl 
ollwi" r"priii-lit t.s. 

M ilk kll(.( Iaild slilith ( 1 (18 1 ) I I-pof I thal (1111ing Illv 
rolonial p-1 iod Ow Fill olwall Svadl f-stablislied 
a St.[ ivs ol II-Sual I If st'lliolIN 111,11shin vd, bIlt (IIIINalljolig 
(.1,111palt io(s, inlol 111_61 .11oil (III.(Apm IClops Own IIII(It.l. 
ill\ VStiLt;I( i4 III. E dl 1\ 21 It 11 CUIll ill \ (A iIIIII)IC', I 111 1 ICK I ICl I 

aild Smith ) ill. .Ill(. t '.S. (.11,11 Is( ool dinalt-d b% I 'SI )A 

and mm 1.1111;III-d III] milizv and %\III-at. Ill IIw 1(12()S, 

lll(.l I. \%,IS ;I I rgiollill III;Ii/v III.1%\ol k ill (If(- i "S . M i( I-

XV(.St (11.1( 4.11( oIII-.Ig(.d Ilw hal ill III idvas oil dw 

(](-\ f-loplilt-Ill (d It\ If[ ills SI I its lo I (-dilt I- (Illplif alions and 

ill Illm I, sulls\% (.11. (.,Isil\ availabli. to thost. 

)if I Sllim I]]is ( A . A l if Ili ill d w Sill))v kill]C, I egiollill 

nel%\oi ks %\(-it- !of med fit Slim I-o-sidis aniom4 %Nlivat 
b] 1-(.del S,(.Sl)(-( i;lll\ %\iIIII-1 %\Iwal blevd('l S ill III(-
Ilorthel if ( ;I rm I'laills ;111(1ill dw Nol Ill ( :(.fill A I(-gioll. 

A lit st majol fill I%I.I(J%%;Ii(Is illierilationali/ilig Iliv 
iwiwii Is ( wif 4,1)(o( Ifit i(A ill dw vill k Iq-,IjS ;IS 
I I miNviltiviii-v IIIthe ombi vak oki sic -fit I-list (-pidt-Illir, 

Iave I -JI, ill IIIv I !.S. 1111114-ills li'l IlliS (.11611 (alm, from 
USDA, ob\ iollsl\ (-oliverill-d al)(1111 Ili(. (11-vastaling 

1'-'5 



jitiiiitiui, )11itipaLo il ~ctuk ithwihiuiCharacteristics of Networks 

rvizeid dial tilt [uiobhinu migh~t hiaiw liviiispjii i Most obuhlsi phoit to vhiijiiiy in resource~ lise is 

(:hihu, (jololliil Euio ri Nrxtii, aniiiul t- U.S. soiiitt ofi this ehicieic iii t-, ilI .. avidanceiii oh, 

rcsistailii to li(( I -)f Thei uhint %\Issiiiiushih ill its icihiiiiguijt. sshdl%Iii(1 ill tiliii, stiinlilitv III-% 
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uthanii~ii vhtin I viii uis r ill igsrist scii gics uWrj' oge i (lislf 
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all Ipo illts (Iik rd S i Iluu ki llititt~ can Za , dir iilcssiiils lsilu ing iliuits Ili stli ut iii ic ,uiuilis of 

at tililiii t ttutul'lusu luisijuu uhtu(Ith Ikt(tii li t iiiis4- d iu(ivtk il a hlihuutut l pa~uutuit juhiutnot .I 
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( l~lig), 't vl i'\h il Istdr I I s naiiitinalii.pp,iii I Ihisisitusth sIt ituii'S I/i \1 II ll-]i hilt 

(iih1lt-uiI it [\ .uI l \i . hbl-l.\Cod ii 4,pc.ii 11tjii usguuu ituuu~tI iSu uiui 

lu lts l Ow I\q )- illi Inia iihut t kuind l kl ih iit l t Iliitsstt i c.i siulil \itulpiil l uhhcuplts) c tl I v 

Iwilv 16igm d I 1d al . 2la d ll c~ Iollm t v i14I1111" m ic llsi 'lcm [ mlv o lllll', 
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Inlisst':ssingtI t+ lptowilnia I tohnttv, ks, it is coilnnI fiII N I 


said :hLat 
• 
lhvxiib!!iIN.is allsosa+id tht.v
thwy lo'vide It 

flltictioll
bust \whelnhast-d oillOwit' slofintt-hll 


parthiipnts,w\hich, ill re'Iltsts conivic~tion
oill e. that 

tdivytll'r lilt'- attalnncltll ol'high-lpriorityx\'linch'n\ g,+Ids 
It ; " als o satid that +'lic~i'itl-lillatkInis an important 

at I l'\ i b i l i t y ' enc'c'on d i t olh i v''in g 1 1 cX a rndt ' l ih h + .l 


OwIHllt.xilbilitNx ,11'th.
161.11is I.J\idetllt thIotnbghc'XiIIphcs ol 
tlh"\'ar'iouchiici's that ill('sl tad\'il shap~ing nII\%olrks. , 

V~ii,t,flt i v isa,g i.f'l(I~t , .€.cnt thatit jivm'l otlk's
if ii 


str'uttrt' shouhl bulitlic thon l'its,lpr)bhvo ,, L oal,+. 

, 

c t- tt 


idteais tf)diSll'ililc, 


evonl 1witwounJild i li-i co't Irami'x(l k il'tht' 

"-,tt(I,inldrepo)l1 ('l1d wtIslill 
. 


lperlormIlla' \ il t' (swill, (.:1 M M YTI nmor<)ks), (ifc o 


to)woflk ilnlarlit Illar t +nnn otr'<,,ol'ai
gc L.S'l spvcilic" 


rw'ion (Is\NitlliI ( )D Fi'P. ll lt!.t
PR~t'', .;i mo it %o k ill 

(h'N1l1.\n'ria), of to,cllfi L'.in ol-falfIn v l chit ,
ill 


%\ith ii It +,iiu nvltv..ofk il C( ifI if' .	 (ImrIti i nt;II.Aif w I )+ o I Il 


lecillgirts ft"rk Nt-[\\ (it k p~il pow,, l
clllpcd cInc%% ]i,'iv. crt 

ishromad iis]pastuloilllmi il.ll ) ,ilild 14\%%I I,+l/i~i ,, 1l.1l 
,

its lii'riilizi-r If)l[ I( ;r' nI n l,,\,1,aplplli',ltions,Irif .(:[Is% 

anditD~agL).. tvmoilks il11rv luthsi\c - r.i ili4ti	I't.;-Ilain 
+Irt'n <iil~ll cdIllrIo lillilnlilhu.tlc ('1ilrvis 

pi l'n ilif'd- of.1"h llhisk c - \\ it.ra nlialiilt',stalimin,d ih'r*I,.s 

is sliliivnl I \11l iaiiii n \if]bnd i i Ihis,,ilc%\\nn ..-. I lks, 

Il s cp (1)i tinarc+ liaw, .,l w v,,.,dhlu l ii t,'t ll l~lh 


.1 plalinned %%\i ;INIilli,t.-r+,,itid ,'pS< l cn
p" ,'IuIldi,.h 


M l'lllm -l., des iL iiitl +'cl ik olll
1iII- I\ ilhi sl l'fim l,i<' 


indl-filii illI i d 1il".. 
il .111(i 'll '-t 

spc'A .,ItIlt- I,,\r c in.\h'+,l ii,d<ofl mill t,ipmllils intolt''I 

Ilia'
(ih- i,ioiim i nit ,'Iht nt t\(-ik. I his, k,t"p(-4'iadlyIlt
 

tc;is+,lit'ltiii R( :, rt~imiiLalI]:'llf-is ill\ Ill%v
%% c I \A Il .
 

Ild.LIdt.\ illililhAil Ic't i'lif( cil t kc,
('1lil .lil liitts i 


tliip+ll l. Itil ,-: h il Iolli d ,lkd ll-o'iiiill imili
li i'.ll '+,)111 o 
+aslklls (11,;lli~t ',,llids lX Ic '14 itllli "1,1 ll'liho i i,\\lix 


Ihl' capim IIIlillilli1i li( h',111 cal hbc
iilif.+ loLlilll .[ihll +s 


;](I it d 4,I i ( IIlli1.1il ' \I .I i di~
((1 Ith iI' rlIf c c (m\, Ih1.1,ii1441i 

.
th,'. k\\o ilII l I i h I :,IIh-Il rI ,]i l1, 1% )I it) I -InIf,](I s I F -I(-

liaiioln,1l , iluh~'i l \%i., miidto 
i

Ilile\11'll.liaiIh1' 


ipl~a (ln illh ! i'lts t. 

tlhricis th,. l ,.,iw Ji .,%\ill br \%.ii ;i%%\. 

pl) 1l( lis ;ilt' il vs o i rlil't-ollk, 

, ii,kih m ( ll livel 


114,111liil l .1Il i l i irs+.+. 


'I114.i. h1\ .b'.1. I loiplail,.sin Ihi,if c,tld dL,,licl 

,


limllsci\iiw m\k I.A ( :N,. Ih 	l iit- 
~ i( 'llic' Solii iclltin 

imuis,'ri's,.\%[fill- rc'(iiii hijl."N,\R.S icso',,lli-ih vtnofflsll 

IJ\' ( '11)161li.111- \\ith i clil litl ( ascs-+.i 4 s',(N. 1n ilc ,t. ci' 

I haitii, ncm i. 
, 

m h Ilii,- ti cmlln l'thcthe'Ii'\\ 1'illii , 

I+\1,(:s., Ill, (IJi t t it iplaiiit nai oal i ol d ills.lh 


(:1lifiinly', iiy+ w+ is aiii 'h 111-cp~riol ilingl llllliil ill ils 

v'laldislil ilA 11l\l.M lkc i'lllih I l ' I l 11111lop'ilfh~ltv 


NA\R(S re'sourcei't commlllitmetls an.'larlget. till)IIIft-llh(lhlg 


(Ill isili',thrl'e ipoin illil.torl be'ftuhevainl,
Flsl, il'
 

(0 ll'St',%%flat tiI(- int't'illcli
i' 


l'WSOURiT'S?And to %%hlltiXlt'llldtcs thle olt.
 

is, vxltn'l 'th t l 'N,'R.S
 

t'xistteIn't 


on' fitw\o'rk lirctluilt
• . dte\ct'hilnnt ol'ollw.ri
 
litworlks.! Be'yond this, %% plalicipilnl \%host.
hich is tht(-


riri t i 's d rcd I N i lh is t Ib' c o lsi c't . i t l i t na i o nal pl ro .r i t n , 

Mht'rt' Ohwnr.i's that naliolull p] iiilic~tsa pl-f-mlipliont 	 w\ill 
,
blwhta\il\ \Nvightl 
.,In.it thl.indi%idual ic illt-l ih.0


%\hic'hca pl-ioritiv's .n l \\'ill,',mliil
se' ilt' J'tU 


I'(Ivt s altn) ilh4'h'inltlits
h'lH' n ional c'um'ers \\ od'Ilht
 
.


ollh l i't m-l-livit 
' 

l-'solal c t(l -lis)ll[ NaI~iollal anld 

i l c oll ctr]i'ms ca+nll. (llliltc bill,('<liglit(+l w\+hir
 

Ilhw dik' crg,, Illf-Ir is Illt ci'hllitt alping
od'hhu \% 

Icli-rc'di,)ct Noi lillputtoo,lilt(-pintil i t,ithitslicir. it 


ol('i.lln.\'(.([111;1 'ijIlion Htiv iks1 jjSS, w it ti 
IIInl ing, tI ll,,idhl d l+lullatill i c ol'abh,hl!(i\ idit'l ht \\it\ 


II'mV1-1, aIHI sch(flat.hips, it,, +isIhc'
ittilling. \\(-]I, 


aIra'lldi-"c'lncill o"Icl'(laligIlls+,+
and thaitatlilavlsl\'irt-d 

litliv'lit'ilt'allll obv\iltlsl .11aletol lai onaI~ olIIs.
 

'llhepouhitx lanl tl ill t',l<+.idlikt'ath I)) i
% ;lit (.i c't'fillc 


ll'adv's: l'lc
'l~liniliationi l . %brls clids ,in \\l\'h t litIilinc
 

Iiallc, allid. t d?
hm%\ Illol)lil 


il llt 14rvllc'ial ,ll'Ilvit 


I ]fit\.(. tchosrol Ni\ I t llpic'uc.+,illdhicllllllc, 


I~illl),h il 'l' 	 v]lrlitl\\(iks,
 

all 

d s.int'( I[98i; n l l a mci 41 ngfhllii
 

h ' c1alch c ntllllil l'sI .
e ;lit([ i d ( 'lllllll'llillt 


.l1] 'utlia Irt-limI A li aililinliI li ol's~lc('(ss
'h . c oll d list, 
+ 

( h'rill 


lietmorlks rl(lllicl llll i ll s 


c'lulll s!is+ 1(<,lillli)lli1,1 ,4 al i llilh go,,als. 
m mllI Io iiIilc bill, ')'. 

w hi\ illith. istssll('rvss nls. 


Ni[hoi l l Iis+t Ni\, inic.So mell 


I']ichIl'lhd It- c'h'ii) ' iTh
 

I 4-th iiii-dt iclhl i -t.l 20 

dlilli'1'ii ailw11(w dI.(Sccl ,pl -il'iti\l.c'lcoll-'lils 	 M ost)" 

( llll i ll\ c'ilt',d i ( Icl origoa1l.,ll ' il)thrlind plroblvilli 


sllo .li,,-I-il'Ic'vI ill ili imllaillll lolde.m, illd
al~li 

•


'ii\',II ,Ic l I v o m cei ill I~lhil l I I hif, I fit I "1, hI 	 I I IIf -IlIIIi (l 

+
t is(.,,\,(ll t ithII II fllh l h I1-1ll1 ll, mIl ]!'+,NI) i 


fir'(I~iI'nl.1ll l,111pIli i lmililsNlil()ll(! silliit
, 11ni\1. iti
 

IIjailiini. skHi I(, miii rtI ol~ribuithin, anld that lOic.r
;fiit( 


shoul Iw sp+.ilhfalh \ili r l t .vc lic I&t il iil.r 
+
 

g .1illilast,-iillid idra.ll, 

Mill 1i iiiihail\il %%asLti\c Ilealillo'l.i . Ir'h'cl'hill]o 

( oordilatlig r1.tii ,llil,m , ildicc'ik c,, m liild\%\ith [hat 

14I"Nl ill cmn'+,u llcii i hl ill 'rcessal.\llh'nd o1" 

' 


dillbiih11\ 	 [ 

I s+,it\ illlp) aill ihillics. "iinh1 '"brif aiiscr ,luiilles n id 

ai(Nh'lll'l (11l lliqill , nil l 'lulliill\ .llband imhf. -i.(1llo 
) 


balld. ( )ov'\\ln lll ifsl'<+,14nllc i l alillIii ht lilolh a ~ m 

Ilit- S41 ;inill Iirlcdl.itlIlil-d lh.s lic.1k'ih I'lliIlia'il l ibiultsoId
 
h l illrin" i\ idlllials,I".1 liap ifhais ,1illc a'
-llp dvisol'\ 

,.Illslil gll e...im l'si ( I 1 ll r\1 (14-lili<'dNlt ll 
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)roll'lls Can stl)StttIit-, Iii sttIIV igrc', -io IatcI 'thla I 


ordalinaiv ioacrtals liaght qaiay larIhic role.
 

Macost nI tht 	;it'tc's asc'al'tl ;t till, matava srks to theill 


I.\ R( :S..\.\e (ding ic slit', tIat 'la'l a 'tailviiII 

cin di' ali ,isaai ' 'ih ) IA R( 'ajii'i itIt aattt'act
a 


fhijding,t iltIhicsaicitliai' c'csaiijtl aii ctlht \' 'xhlaih 4ii ltlet 


trusts that icna l rartlns icS'iiall' pil ill dlivit 
na :l 


c'vc'iili1cic s'h ciars'lltii't ititaaiss.1t(l4ii ali (c)il)-sia''aill 


r'sc'aa''h. "lhc IARIL.s also li' icirc ilic's ic this 1,1i':
lv ' 

lla some', th' I.\R( :Sala li' viltt],c's' lilacts'ssak ;is aaa 

ills(townlssaiht'i i ('a' ia'a' is' jac'sciaaalit's a.ila1' 

ha.IARC a ssaa'iias's hold Oll. hill
cc', iadiuatc's m 


al'ic .alll'c: tails m m all s a l rilt's t'
liot sscaia', saina''lla' g 

ak ilit, (h itstht' a 'tacw ila'aaais ia naiss' stla c'l)is s 
aat'aiU)''rs , i.1Il %%11 a'. ash\\ astc't' i,II sc'sslss l-'ciiii I 1ah'iallaigc' 
r'st'a'ss'I h I t'iil lI a' TicN.\lRS S Iafi?sal d ,\ i 

\Viat c' isanca,,c' ( ti l I l e'I, R(: ,t' i al 

llacI\'il'r it ,Igll i'iacu f illiit'c I. I'cc it' '\Ic'ail lhalt 


I.\R( :-, '' litt hi 's's'h)Ics 'aia -I 1igi'i'iiltiur'. 


( .'aiasti, .h h.cisissai (1,s t ths'
siics.i t li tisi. asIaIhss 
c'\III! IIi caItIIt 'll(C't Ii\ c i'cci(ia tiiii a IhI IaaaIalaa i kt'-(ci 


las"l''11'(i\ ' a m'Itiha.lhscc ,is arlcc6ai'asi ct'lic
4I ',cc 

cait k'isc I.\ ( , ,ua l tic' N.\l" . .\tllactl 1, ,aisicaa 

thai i i <"isi ci"tIiiil'- lli, .tl111ll' c, mllllassmi ll 


m lcll.sl, I tI l.ha' ill h I.\I(t
r. i-' Ilic atnis li 
,


lliolllll ll,'tasaIs ,i, l p ll sas prlica I icsl 

ln calls's tin"..,ch'siashh' ',"'si hink,,tc vt,',4,)l tii.aaicsa. 


,ii alal sac liat,ai i. ih , Il
' ii ,,Iil' 0list'swclit' 


,,ks.kt'c It,' lii.im ~lic',' '. i
lua isa asll Ill 
,.hi i is+. ac'iash s tashl,. siiIi.i Isaila, . till['al 'lss 

St.si h mw,,' iiac' t,,u acl\Acs ' h ailipli', ,mtisi .' it iri,+ s''h 

taac''ii ,s dls I-\-'l1.asuqs' aii sti ll i san aa'i' 	 lilsl' 

Lsah ( ,,11111\ kill Ili'tiiics', c 

Ialst sisasllili! -atias' ' i,,'' 111 sa(h'it 'c(I lita 


I i]i scil. .'a.it', casts ]. cchi h 
- sm'imi aichdiss s. 

.\s as ill. i l ills lacti st]iiil! cc isilica ,ahis la 1,11la, ,I a ,naisa 

ad jainit ilsilsilriassaIll N 

lh '[ tht ' ilriil n. scalas 

o ali ,lili's 	 ' as a li (isa'aaiiaicl 

tc s'rihicu" it ii I 
,

ali assaas'thaSit Ili<citir's. t' ih'itsc l11 'tud. Lit ililma' Ili' 

c't' li 'is.,i 	oft pactsi . liasti'r thi' csl'ivi 'i/ii ,l ts' ,f 

lli t h loll, cical all Ai%'Iai'cIi'kc'sli as'liliia i a iis ll '.i,.stllt' sassl' dh;sI 
a hs' '\ Illt sl.il ( ( 11111 0tits imiicc ah iti iccs"vsIiiigs' I' 

h'iiag h amaara'slIht' t l ch'lass ol c'1.sssi k implit'sia' 

higlicaca ci'ivi' .ci itict ratlita , i . Isi.ah. olas'1111iliII'III is ito 

jiint iii lixiaig. a . iuiilsh.c'a'atisi. dilxii a 

imiacita ing. l'I'a'sa aahls,.as s,.i'lhu,'s . ;Ipi l titia clI'iic o'a 
c tolai'as'isa., sS'iI'jocint ts o iaisitg jsiiiiaci. andia 

ilta lch'ic'aaaiaiata. .\l'as' all,,'h lsa s his ciaa; 'ristriaic's\kc i 

aanl, lahc'ss cctalc'isvirs lac'rsilh.'. ;aisign ia's%%,ill l'c's tc) 

c'aa'icria \ith th l. lIat aNssigni na'aiisacti hd ' s'hai 


alteicil whi'r' dhwar'is an aisslia'aic l]iaal alaiahac' aga'aai'v. 

asacidld lroc'ide thi highs'r pririiv lti(ia'? , nd this 

aimpliestadivision o['laihiaai', atpartitin iitl'asks. 

\\'h ,il (Iat'Iietin's tht iallaat' thai ' 't't ihi' li't' of'a
 

intc' rationa netwnrk? What (Ihta<aiaaacs ilit' iote'tial
n<ti 


aatvanitags's and disaihvaia(agesa a'ch level ofnta+i'r 


ot'citilita itt?
 

Mchst haviatsls', thi' avilhil tilitscl i't'a l iclassill
 
r'sc'It'il ih aileI Il'ciil
c(sscll'(''s iil c'sIchvals'allatag' 

iiItlcg atllaa. Il this i'aittX't ai(tice tilmt, r\'ii %\ilaicltthei 

a''iitia'al aaass tohaaa ll.a ha'radl'al l 'dlaruhhia., ('.., 
aaiaaiva'iiilll'rs','aa't(.l)'\' ta ill its 5 iilt l alais]it'I,
 

aaisga'.aa tiighia still is\a' salhia'iic t sicl'c's,t t a ndl'
 

on sc w c 'a.a .,.iaa k ('ics'a' l i awaa aalildt'aa'.
t r hIla nsa 


\Vit ici l itl's asicalilac' 'irt'alaasl icaa '',tlca'r
is aparl)t'ciul 
ilnsi g ioial'gi'a isait Ni alitilci[ It'illtsaa be'
 

l[),itilincl anh cacth las lia'ilc
ailhc' cailoog );I ls. 

( 'ili'al mass i sit' rt'llst' a gkisc illcc c'Iss'l 'dto its 

llaasgcl'li'ila '. 'lI'alsi lc' lic sts (I)IIIIII'a'SIlIa a' ltc'as 

li' im c' likcI\ it is tic sass t s'aiti',A i ass al 

r"t''. 'cs itsI iisi ii ac's'a' thicalis'...\A1nd,liar s ill
 
gc'iI':ii lac' hc's, al l's's'.at's'1iatl''sca i'clailiv''
lhs' a''c's 


has'sactikIsIs ''ii 'il i saissc' 'a'lhc'l. i 4 lllr
 

a ii'nui i 'sc is sillca ialc ,i tiimi
ill aac'li\acrk's. 

' dcls ihlisiiaca . \shsi,'i Nil' It'il t s i i'll' 

a'tsscik, i ithc' t' issIts'i a ai taigs' oI 
ii a rict' . I'Ia' iic sai li ch lilld lw hs' l, 

tht'rhinags rs'ctil. iI,ai cs' likeRh ;t' aisl\'i taga's liacci 

inut laioricili\ic plia i .aiIiic'c 

ii is I,, ss'I, 

, sass. Hiiia . lF r VS'a ilacdw 
i''aas'lsik it'laic's ass asis iv's,hiti iasl s aisa ' hl't isicas 
as hsisiai'a's,'al r'sssi' sil hit' iiah' hilla if'a .alitastits 

alasilsvalsah is \aslasta li,, Iiaaaailaai l sasils. :\gai c, it is 

\'sislh' (h1i lsa itiuthllas' aas;sii ahilias aciss is chss'l\ 

alasd fh'lhiaitmia l lcalh i. 'Icilac l uss oI 'Ili. II ( ch;ialgia al
 
alica lhsd iil' 'r hlh t'o i, l h'iilaaai, 1 ."Iass lit'
,vt ' lI 

ncc fl soint Ilkai i aci itg . a,lisr ril lisiiin' ll ill \l'ic'r 

i \siah uh'Ili 'c ,aa'k is iitcI'aua as'x'iia'aai's'aal'ih.c 

I ,olait aiaI ll). osal t'a c,ills' iiitiasl Jli' a I!l5ilh,5,'S, 


l h isac'l lcasasa ' iciit ilahii ioag
hsaisaIsaacsacaav' Iai'a''isscia 

ill asIC10 I V , ' itail lit' C iiCit cacchIh'l ',acd 

a'iv nr o I al'i ic'al. 

a '\ h s sa 

.\Anl ahdal f,[Itc' lavtl,'alial ith'r aa'hatiisials'iiiige's.' L1 t

i'il'a'llsilll csr t a 'ssi'air'i hii'''l st'h sc'raaigh cll l rcha 


as ' .i liilh' itcgia aaI'uasistk? ()alhi' things
inI'i itlh ihr 


iaii,t licacaighi hs' i'iaal'tallt Isa
Scaiic risw'ai't'h 'l 

ssaa'ac'iaala1i)it.haa'csc'aai''hc'is al'aiaicthc'i cccaaiicc this 
1a'Sl a isiliilit' lio' the' signa fiaia pia'chcls'aas cl'at 
iaau itan'ua(ii ), 1 cialnaaktIs alha nlighwhi:hila . iss ta-ic' 


ibr haic a 'ICts ' C'cM,ll ' lsaiihi ;Ot scald (ais
1i'a'c's iC 

sa'iu] haxIih Inaizi.' sasht, ]i' 'xamplt. I shccalh add that. 

a\hita sch in:ir'cIs v*i'ac, ihacwncis r'iha'taanc'c' to sharie h'als' 
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the results of'rescarch; again the case of hvl rid iloizc is 
tilt classic example. 

Soie will prescnl anothr disadVantmagc, argili. that, 
other tlings equal, thtey wolild rathlr not see their 

resoin'es and those ol'odlt'rs colmilted to a single liae of' 
research for li'ar that it might not ie a preferred 
approach, the idla that "ol slould not put all eggs iil 

(olt"basket", atcomeltlt'll oil risk Ilallat'vlllt. 

1Thirdl, and agall othwr thing~s c'linal, solne will io-'.ue 

thai, iliiit'ical nll,5s clnllitions .ar-e ilt't, there is i highl'r 

rllrbability ofprogress %%ihenprogralms coloflete aiivevly 
alloIll tht'lvesu'l , but shlrihg Inllaterials so thiathllsI' 

c(ill SIl' asas thn' iIlld ldagaillnst whhih illdivilil 
pet lormant-v',is.iuidgrd. Tlhese' ilrt' somel of'tliv potentiall 

disa vaiitg esto iletworks, which hilliit' jihl a)liiiiig 


andi pall itolililg Ifsollsiilifitirs. Rst'arch iailnagers 


lll st balancelis ' dia;llt;lgcs andi1 disad antages. I I 

(.o05 sleilli I\ililli, though, thl tev %llll choose ihl 

sillehst i Ill %ihichi is I lllsi'lilill with ehitirgloals and 
tIhl 'il illtllcl'il-s. 

CIMMYT land Networks 

Let mel1holrll 1t055 1ia l' iIW l( :1 INI 'iT's cllicl s 


ill ill'WViks. Sotll' 21) %ca ago (a:I NI IT begall its 


wilrkln MI1c..all'lI ;llltfia lld ith lil'lg Iils. Ill, 
ea rlie-stl ~.]licili , l k I4) Owl i14-5is, X%ithi the'v vs danii 

7I 1)A\-s llisol cl effllrt to ind I '4-s~i 'l to rlce I-)b d' 

sillli rustl. ( l .[ ir olM .NlN'ls p]i''cd allizltioll 


pl1t hllntpa i tlis w.lr(h. I llnir ildhc was iv 


Nrkellry l'lllldlilla Ai illa dN Itwokiss 

]Ekpvc{iailcs ilixlvl\n iill ill O~icdv v'{phllillt olfhl'c 

\f ill h\ Ili lt i I 
, 

I : A', ea rl ijm Not man Bl ttjgiianid 

Ili,, ('llohai l.v %%civlthrmlil cs svi.[i sminil Il'worlks 

air.ct. m IIrstiil tlli rt' iallis iga licalvl s t' 

iill\ ofl illv' dc~vc.hpiin.. % ill 's % cil'i p~loglarilli. 

Vola\iy I M1M%Y IVis invlve'd ill w\,rvar~l kinds (if 

lichl\\olks. Th'il'sc wNillbe' (list tilsvld unlder"ti I bli, 1 wing 

lilvailui4s: Iiii Ii ics , lv'1illil] lo rllr lis, spiall toplics , 
andil lrli. irm v'li. 

Nursery Networks 

Tlhe.lih t vclilii iiii ili nat~iiiin l Ill~lloi k,, \'-i ih(. 

Iniher-Aili'icaii Sprint! W heat'i Yild Niist-lr , sentl ooit It 

I.-) c'ollaboi l ills I Ifio. liit I , l'' i'lc(liirsl 1*'oiii 

,


i111l1l10i l -ll ool l Il'(i'ith'c i rselrv wasii expande~hd I 

inluhde, ith, Nearill Fast. I iffill)t Il1(- nci+~ lk %%;,il.ainl 

expandeid'l allid r4lirld [let hillilialiinil Sp~lringi Bhleat 

W\heat ield Not'h'si y~( ISWYi'), ih- till(- that it still 
I ,ichs. Tlhroug~h lit 'arsi vairiants l' Id'ihat lillrsVIA Wrvw~{ 

added - for durums, for triticals, for harley. As well, 
other kinds ol'nurserics wrr' estalblished, e.g., disease 

monitoringanll ea rly ge'iiratiii nlirsrits. sy 11)79 
(:1 Ni ,1I"' manlaged i tlifl'rent 0lt llcs llpe'ltilg 
acl'oss 100 colltries, represlnlillig 1700 stparat' trials, 

and involving Illndreds ol'participalits. And inii oftil, 
ire were :f,ooo trials from .17 i'lln'serit's ill iollIS'2 1)1 

co'lntries. 

T[he' curt sl'llall gratills tolrscric's spec{ialize' ill yield, ill 
C VV'lr'iog, in l'l .ci'goV'atiOll loa'riall, ill cOl'lgn 

blocks, and inl lisease liliitiiniig. As wtell thlere ale 

1ll'sVI li'tlorks fibr special sitatiolls, c.g., st'ptlria aind 
iihllillium soils. Eacth litiFsl'., oetlltills d"iflerel t 

llenctithonis i14-il9lu.liistll d ea.iclh, (If (l-lliSt', St', 
if dlHl'ivnt ill p~sc. lilt- tholse inl tilt- netmork. If !iins beetn 

said tihat these I11seies i(s and the illlitlaiitilnal tlstii 

wliih tlichdiilcllyort oIfpned tie ioferl, tri ill plait 

breeding iIli-oligfh the role ill epan dnllli tl' c olfitlls 

ivailalble to plait Irl'tdrl'rs ('.rt'l5Vf,'lil'. 

Me'iiwhit' ( A.IM I"s iei. pIllliWail was also 

ilcrelsiing its rohl %il ll' s'ri('s aIlid ilt('rllliolll 

lesting. II)" 1N. Il' i llaitp ' lograll SOIl lo'xilati(dd 
to tilree di.relit ('lasses of iilmlsits - lrogeny itstiig, 

perililental 'arietits, ald 'lil aterials. y iqifh tile"i 


tmaizI' lItstI'' nletwlrk lillrIllId ill 1 coilllIltlics.
 

]l'ovlc insists thalt it lielm or k mostbl have', liftihlt, ii mumlli, 

i{it ~ l l, ii I\'o-% iay flhow oll'hlf lirllaiolli, andU01111 llprpose 

citiail i tlliilill iaowi l l o ilelll y.aill lil ' iciiits, 

then mostiv oit( :1tria.lls ilali grilli ldikir %il 

elilell (Itll illi i it l llttlks. SllII' v liliIllva ilit- i I
t(' te'st becauiilse theyv (to)not~ lc'qilir. col br o t's~ha ii 

sendil illi-rinlioiti baci(k tol (CINI.IN'I. 

For both sll liilis and [oft iliz', llost ohlic 

follllr~ie i " now isemateriall dc .hi d tlilli2gh
(:1.1.%YT1. T]hatl iniltvriail will fiv'(pltnlly inhihde inl its 
immii atellilipedigree getllililli firolii other'l llll (v' , butl 

Itivl finl loH ss %;is lolylilt) l (- oil onell (;i'!it' 

(',[ M Y.IT staltionls. Thait i~s nolt thil, e ilt the. 

imian N anid horir)hld tia~ls ill sillall grinshl ihv e'lite' 

Ililr"Sui it's ofl iilai/v. Igof Ih('ese iiiii' lcric ai sigiicant;i 

polrtiloi ll'i' ilh'rInaic ial inhldcd i'llll. dir-c'lyl Fronti 

nionai~iil ptoriam1ii oiimw(k membeltlrs. F"ot i-xiinlet in , 

a re ntll ive'-\tiv l peiod~l, s llict . . 1 1', illric'- hll.lh(" 

iillillllli l ll I 'iI\~litngbd% yiv']d 111~ 4 c la iilicr'y)werel( fi'oii 

ni onailill lo al8i'iilitl l ik miembell{rs. \fill i Ili(- (-iits(- of' 

maiiiize', in tihll- I ili.7 (-fill, vairil I iall, vairietlies establishe'd 

by' nationail] lrolilliS lC)Cl~lr..~ itd sg~lliii 20%', lll'thIoit al. 

h Ill tdiicasesilh(. trenid isi lipiwiiid . 
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Seen in terms of the earlier discussion, what can he said 
about the nursery netwo; ks! First, the purposes arc well 
defined. lor example, with ile screeninig nurse'nis, 
promising new lines are provided toInaion progratins 

which return to C! NIM T litesIdata that describe cad 
per(lriace tindler their conitllions. All data ore 

stinirarized, analyz d, and quickly rtt-rnelI I(, all 
participants lfr ttir use iii i'jirlt'r assessiIg tlilt- qualities 

ofappaizntly prolnising mtaterials. 

Mcchuislls irvolv'd ;i]tI. dhiv itslut. oili 

which repo).rtingt is toek t;akt'lc, and tlht- publivillionls 
c;iru'rio i' rNI ltAs Own. arti iitillla '1l6bl'sN'is' l the i lows 


and olb'ser'vatiost hatl pass fi' loon pl;I'li.sioll to. 

alnollter. 

Sofit- of'il( nlurstry nlv't\,'olks ;il'(- incltusivc', c.g., Ohe yie'ld 


(Iri.Is ill sinall g~ralns andrilht- clitc' \' Iricty trialls ill nllaim<, 


with panrticipation opci t' l : III)apl\l., w.ithlini
%% lilt-
+lim its sort by sveid al\vailatlilit\ . I )lhcr ll(*l\%t-lkJ. aIrc 

cXchusivvt; v.g., IItIIsciis of'sc-grcgilling maltct'ials awlt 
ivil;Iht ' flatl~l Int d oI'i. 1Iafns, an[d ~omlI% to nllim 

JI1Sfi'Jt'ij'S(). 'X (l i l illl ltlijiZC.\1;IIi('ticn illC. IiIlrliI I-( lto 

those' paIrticipantls %\llmst. cmPil-411111'ils lit ,c4-[t l \\t'll-

de'filiedl chiail 1twIistic s. 

All olih n<'v.\%oiks ;Ilit -,p n'tl-ndlhd \\ i it pi,,'ct 11) 
ho~ri/,on. .\til ;is lilrt I II, ;md tsix+ lilt- SlP,\\lR 

cilassifiationl, III)st ill'(" I Loss oncll il s+,l4.1l loll a11;llll 

basis IhoI ;Ir(. clasl,,SI'l il'aI hmfLi.r tillit' h1.1 i/olnl is applie'd, 

c.g., for foriodic v.oilis-, lo s. Nonc lirt' ( Lis-s ihrct'. ;I, Ihlc' 

'schll' tio~ll Ali'lll.1ltclials, linl" cacl h nlls-cl \ is tlll,( aI jointl 

\ .ci'm wtt shawi d byvA l palfit ilit, ill lilt- til scl, • 

neml ~k. I %swiuldadth a t 141 t ti i'l;li l1 sic i 11p l 

v\%mlt; bc' ('+.!I[ l 1.1% 1pil ft ipip. s,sh I (Isfll . v Is '. 11. 

c<+ntil tlnt. tI pIIiolitN ,,saii~va( h1ihdi\ i(duj. h i\ lh1c'ls. 

tilt- pillrlivol;r illitt' c'i s I)Ihi, t di Jl x, . tl~~ntl h I M NI YT 
(coord+lillatll. l" 111h11I A'l.t iii 

161-'l11 o1:41 11111l11llIliuaI i(Ill. S till, IItIt li ¢'.i , 1I1I1s t ' <I lic l 

alltionll lhlv Illost villi'clivc (,I+d l i t 1+( llll il Irscl.11l l1 
ntic .m rk, lilt- the'ir i~t],- ill I. i',,';u; ndtl d,'li\ ,'i iiL. 

gl-l'lplasil, ill I in ril .L 4 tl* d, vo .ll, and spri.a€ 

of'disca;se., ill piroviding, a \relit-c lilt- tali[h11.. a lld ill 

16 l 'ring a sellse.,t 'Co)no utllitt. ;LlTo lltt -'dhr, ;.1" lld 
thr wor"ld. I )It' 4ofllll'l ll ~l'( I falll',tll) 4,Ir., i. (-Il thI;Il 

1till 'lirs'ill + al l II all."ai 1)t o llol o wll idh',,h~u,ic 1, 

retligious, cilloic. and l.111g u;ag dlill'l.ulC 'c,". 

Regional Programs 

pathologists, agronomists, and econonmists. III ctxciAvcas' 
thli' prillary' purpose is to flsler ilIt de'vilopt thi 
national rtsearch capacity. Their llrts colicitr;ltet lil 

national capacitv il cloTp itiproveluicilt antd huslandry 
QWrmitaizi or Whlelt. A considcralIh po tioo ol'thr work ill 
hisbatndry inxolves hoil agrotnolists and Ittolltillisls, 

I0cuisses oti teclniut s lil-Itlchnology gtlicrlliotll, antl 
giv'es sirongllpg 'seal'ch. stll]'tiitlasis to otn-l;irtti ]rogittl 


participate iii rIgiotnal i 't\\oiiks iilth laitijol;i plogaill
 

til'h ill(l i Il il (on(,-] Iis.
 

1 ti,,rt'yt ttIxli lil 


\Whill lulls o'riilvlilnic 'loitll dwl'colll ry-h1\ -ciu 

I1'thegi't ilII orllos is i:1 ins'liu lictwonk.
 

Ir cxullleh, lnt b1ccdh'rs I'rtiml Ilhe ,.van-ictus c.mnlltl'it
 
anl o t~i ons \ll dil\ ith llct lcgioul comllc (o t-tllcl'v"
x' t'\'tr N\'t'lr 

orl sot ill %,,%~-k+,lshops+Ic iicll dstl oil iSslit's Ill IlIIiJzu" 
ilnprovcnlicilt. fl'hcy mikc.field Ifrills withinlleilctly 


(hlc reg~ion \with Ithe l,llU' posv of'sIT'clun h'h'dille n
bv lohts 

ol'prlf's'iomll lpvvrIs ill 411 t11"Inationld ]l irt llns. 

'Ilhrotgh il] thtN illila tl Illlort. lic(Illcl ly with Hit

( AIM MYT s.pccialists \h\Il fk alhng'sidt- fillcin, first ill 

(111(tcoiIl ;till thcIln Ht- livXl, ( t;l11"yiln alongll anld 

sll;krllng dt ll l llcl • an.'. accu( atI;lig it t €+l'cich. T inu-st

clhts t[%I ot -I ildl i hc ,ClsC. list.(] b%,;IAA R. 

IF I ithc spcciallis, ill lbrcclliln . it Illljor c l'lcilll ill dhc 
itl\%X',jik is dic itorscrv ill its v.'aliouls tles('+. lit scv'\''l 

cascs, th14.'regio nal tIcali,. + ills plIt~issio.llls- ill flt-ehbos; 

(111111,\1" , v,. ., I*1'II~it. ill Ih I r 4 h1'%%i I va cill'l anld(li l 

soulhlvil All hc'k, and E.Coadol . ill til aw, o tht' ,+\nth'lll 

IR'iol. to o. gali-t' sit,-(iial ,c~iolal fill: t-rics oilt oi t lh 

111411.l' il d.lllll ill l tionlli l se c'(s,IIIll ll'ial olh . i ll I t 

n,',l thw,+, ( "11 .l-licd \ ith hushainldr,. of galliz'd tmlin g, 

c',sio s aw td v,'lnl ia;tx\ ,hIi( c for I '1111ullfiCitlili Ili( 

itns~a ll , lhi. 0icl\m ,k Stich it'iiingl is luually done' ill 

it '+.iluj.+ 4 hlt,I l I\ ll\icit ;iIf C I-,,I t 'r'(t'nill w • 

,

of pill lil ]lt nts I t'~ ll . For~l 'xillll ch ill
l ililtti (1.111 1(ilic' 

II (-[i Ial tliainlilg plt~tl anl l (t II ll l ' l % ill IP.lllia llia, Nllit. 

4,11111lit-N. 'HI ' ;UI.S l i~ ili d i' ll ilIl ill tis. ploHt"+,sntll-

Ill etl thatl t'll'sles ill 11- iw , l'lolll ()low. ( oollll lIt(o iltv 

nv'\I, is diwt , 4Icl,: hit h . i, ha .d.. 1\% (Ill l' i illiln 

Fi:. ,smu' n+t-l', ks, c.g.. ill i' ivi.uit and Smithr'i it .\Itic,, 

a ,h. o d bitidiluL itillucm v"is thlc ;nU I plalllilu 

In'elimng. h, I b%. i*w,,illIt di vc(~ N,o. ,o Ihtii 

ll'elf~ l\ c s. '1 h i 't.6ti 11s dc-cidt' thw topig , t) bc' 

ll'vallld I:,; , I li i m',lps ,l s,'lllilitls, 'l s t,+: htrmlcs 

od'Ial ficolait inllii st to till' national jolo. aim . of tll

r,'gioll. ( :1.I I N'l's rcu~i p,.al Sial thicn colidintti. II.ow 
w,, ksh,,p"1 hicct.I... ,',L, +, mlw, Ks ill III 

E'achl of(CIN.NITI!; ma~ijor iirog;mis opcrwl'lls rwgi.lially.
 

Their s.+tffs an.'l largely Inlauh' 11p ol~llant Ibl'ct lt-Is, T l.'l. is i gn ,, il', inlmillil (1d'htol i/o!1liI c'on~ll l ili ttol
t 

HOl( 
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within these informal networks, as prffi'ssioials from oit. 
cotiltry viit the plots or div field work in another and as 
meevting.i are moved i-i n colintry to conti iiry so that, over 
time, p)rvf.ssionals become mlore and more faiiili:ar with 

the work oflteir peers. Ii ider use ofhmwlittle, with the %% 

ehectronic fbrms oh-citmmunicti tiilo,if lielk;siigcs w.illhe 
VCi stroger. 

Still, miil) adolvsrte ait'c'iin tiosro* raeid iiitegiratltio adul 
point ill illitilar to blolader p)aiticipalii illpri, AtN 
settitig and plaisiing. We see clear advaili'is illbroad 

particiiatiolil in (host.activities, 

hi esililuic slnfl tu llt is inthnasslohis cmlllllit iai iln 

tows' \.,rkiing oii iliiip lvinig loir\ iti/e, iii iifis~ui iit 

class ii a in ai ru it-i i. .tcveral vtd!sl illv he Ailld ago 
:lINIhNhdclmltrd i cIridIt t4)ilt.fi rgl.'l % iiiths 

ssurking %vith tlinaliii ll iii i lalicdilrs. fltiing the 
tou.tl' sfhis sta f l c \\rv aiiial fitlfill Ec lai ,llh 

trips aiiid i colii lIlis v'ic lallg (ii illic.ri ls iill(ig 

iialii,ii l 11gi,,, u,,lf\ th (1 NININ"F I ,all1iiisiibcr 
has isiiiruicsf il)MII~ils aniid ilo olilitci lisks. flit it\1 i . 

fil tillv lIN Il bcill+ il hc.hanIhs ofihii I sisi Im iiicr 
l m hi rt ill, \ ilh(.IuNIi s hilliilr c' illh1sisuin 
a 1,11hd lo i t il t'll titi III flllllll ria ik ld Iill ( ;llslill 
ofia otii,li \(itk. lIh,' d, 

o'.,tlilgfi 1itii c lli sl , ".-, \%ilhl (..I i , l-c i i,i 
iiiaisijiC Amafr li iiiof 11. i cll 

\ioi~. ii cl cs).(:bill 14.1c I.. %%i ll5 s snalfhi. h-pli il[\pl'oblviIN of hi.,Il, l.,,n+itd]\., 
a ll h imt 

nnatt' i~itn.l,, .In( hrx,,n,t'.\\Ilhrlls. 


isliiiss~v.i 
,

lhill \l iiii.0,1 1 

%%li( If Oiiii iuii, fiii oftii, uiai;it 

'Ilh. mtill, ( 1 .i I .sgilll s ilis 

diviiis k il ii 

l d Kil ill fii lllvc.I'.hl iRiill ali, lil l Ifo,'l-tlin.,nl o,,oIlhv'nlil fid but \ih \.mikhp,,- lh,lh'h-

anld s.. i li, iN,.ll. siis.,pliil ,Ili.s \\ hoiiIill ( kin 
iist1ii ib ii 1l j116fti. ficlim t lj iii ' I 11. xIiiii o 
idrt ,.illlxIoi1 ' l d Lr llplaill.'lle 


nctNo ks ovillidclnic li oti/o .l~ k, m 

Spec ia l P u rpose N etw ork s 

\f~'~f idi~lis ltl~liili55llkiiiiilfl~il iii 
ll .&iiifii flllrlshi.iiiif iii v i nviti 

i, if in,,i li,l it. ki',riipp;1il5,f5d 1 .l li fiiiii pjoi ifllaI, 

iT.rsls l it divtr'i it issl'.iii l\fr(' , itiIil 

,irm f.\i kkiisfhIIIN ItI- i ,ditr ,Smc is , iH'gl\\.Ioh l\vosl+ ~i,liiflhotlII(lI\I,iiiit\ hi h v, ,isolik sli 

, ,
ol~d palh,,l,, ilo,,tl ihb,',+-h'i .t" (11.\,.h. 1d 


d.\ ,lopiilg r'slillics, idul Ihlull (:1NI N'I 1.tI . Flis 
is i n'\ Is 4slailish sdgLlfisisiill is S IA\, IIIIti 
s\pv'ratioll that ii w.ill lke shaifivl m Sr ili ieufsili c 

ltIll. This assssialihis %\ill IIrs hsull5\ iiisss 'calladvisory 

i'ilst',joiiitplanning, and the partition il'shelected 

by ili. 

of flihigh siicin, capacicil., which is to say that the
 

tasks. 'I1.partitioning is I'li\ored general scarcity 

critical maIss prolllni weighs hiavily ill shaping tdl 

nctwork. 

A stcoiil example, this (Irteotltic smiallgrains sill(, is 

probilem yellow
 
dwarl'vinis. Th n iclC i'sliip is like that oftti allaltxil
 

iltstieswssrk icf:ling with lhle f libaily 

ictwoik. Again, while iewlv lsiitei. the nietwork is 
taking air;itht'r shapt-, as CI Ni NI'T is st'ilvodillireti 

as a hill) thsro ligh\\ hic'h d I'tullding idcas, findiliigs, a are 
being chaiiiiils(d to il,'limilcd oilm l'r 'profissioildsof 
c'csccrted \wilhthe discas . 1l1 tiemc, %,itlh iore
 

iiisntiliiiltihil iiid lsl int'rtst i Mre
il ldl diseas, 


opftions Illr
rl,+tlai %\illfillrmil apl e.it .:;,l the 
advs'antiiages IMi inhsl i g tiltlietwotk %%.;!Ihill'\ tsigi 

pllbli l\ illdlie.Itllsc ' ialio+iit timissrlds thr lIolls
 
iliirgialcdlI-tl.
 

Strategic Networks 
\s I %\illdleciib 'i', kaus,ti' rt k hts notiiiii l this i 

mith ni CI)
 
Il ll acril s v1n vi%'l' 


Iits l 
ii 

I 
r 

f lie sT Ifodlslii.Thor' are, 
flls 'whi ih cs',rsbhlthis 

ia I k.
 
iifs l\omi ls i iiiial itiiiamii 


. sll iiati fonalirgra'i,' tritv' dctfv.ll ss .smeuork 
ssflirai (:shNIIs l"liddfbfll a iraji iNlf l trfdy their 
iiiiiihn s.i c siv lic, illalliarlier(i t\ \ihll'n alnatolgrillr had lilvI.\, rirt'rI with iltsvilid\\'arf, 

{:1MI .M\"I ilmtstf'd d l atil've
ill alpplird ;lla 

ilflfiirliiit 110 a im wtiIif ili w, giaio ifi iii iilill figeniii 

\iiti l 
sllltfsiijlfiiiii i cilhc l grlitlls 

iil, I i'lhisi . T i k %\ ii ilhii
plolsI les %ilhil llxli lrim 

5i'n
ljland %iih(f iYTst lll i i ii\'lscd illdih day-lodlak ;c'titir,,.,
N~ ,%ith lllitationla~l pirorl'n s 

liin11 11s\l. h tilitiassjis iii ifr i 
issiifi-l ti uli iilsbh's millta illii h' t 'uu takiing that \iiik 
fillIhciroV i ili 

•
( i l.lill fli\ ol Iilslili Ii'sl 

frc'aar I.I 11]Ihe \k.idt-splea;d I1'.+1h +lIlt'll tl'IlhtoMt
 

i t .loi i hatiiIslt ;illyit sitil liII 'ii ilsii h e ccs 

sfssit" iii, l 11il ist l oi lliiss4l liivsi ttf i i ll li riop i.1d ,ls. thsandl t ti \ ofiiijllli ls ,1sl ( )nv ii 

i siilfsIjsiic 
fii'sfliini l-. f. l ui i[ hItin fii ,li,,fi \ thiiI 

,'i,,i lll i i , l tfifit,' ,i 'ifhi, , 


hiifi iiiii It','ulili No i ia Ilts lht.,iu1.dea w ivlI sils)olm o'\fIlilrit. ilii alh,'msitrIt 

(.;( h ],ld, ingu Ill-hislh,.r.lit I. io latio,. \,.ilh +htxd 1th 

afe agos. l i itis hrsiti a i r W hat ills til lis;vrd 

ss siiiiil. lsitsi , sa il\ ly.ii I li iiy ilw 
sollss sl 'hc IsIV ds .Il.' W\\ht slisolihl hisshllc It 

f ,., roser 

Iiilitlaiill tlii.iil i 
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J~oan~swer host: q 1jtstionls will reluire motiha While ntworks haive it lonig history ill res,;ijch, lot mill 

standa1~rdI agronomy1(. Re4seairchrrs wiull haveS to ;nlrstiv th( networks ;i411'pI44odiv~ a prodt lth iii ByIllI.noIl w, 
an~swver throuigh strate4gic researchl aimed at the hutidned' o41'lcmt ,k'. oprt to ille,~ Itatdgc olivil.t 

G1v1115114 4 1hatItIf-a0j1J11tritl' har dw444lli/e thsni lo4..l elled to1(dIiv(alaing ohccgil. 

if division ol'tasks, Ifill s.hift ilg of tesiilt', fie-ld lli[pS. Mid 1 IM YTh is. ilved with( ma11114114 or'514ks'.4!lldtv 
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Appendix: Characteristics of networks considered important by several authors. 

Characieristics 1 2 3 

1.IcilvN (11lit-dUprotf-lC i X XN 

2. Priobilem widlIv shared X 

3. Smnnig scI'interest inipuriit problemi) X X X 

41.l'drticiplults coilliooit r*(,Sothi(*Is to ticiwork X X 

5). lExt(rl-11i Iiiii1dio, X X N 

i. Capaity to ma~kt- cowdutjliois X X 

7. Stroolg/eff1((Iive cootioatlI.IX N N 

8. Sfijciot fww' iuicasaod( Iccatrijais N 

4 

X 

X 

X 

5 

X 

X 

6 

X 

X 

N 

X 

12. Scpc foriiiccs iulc-;s jolIc 

13. I .ikages 1:psiccvlc 

ti.l onItiandShzattgy 

c-xu(ijiiigi X X 

N 

X 

X 

I .( o ii , d 1114 i ii *cli c N 

17~ . Caj i tI oi(ijiiicc'. ( No 

N.) Sopllcciorwil loodlilI fiw N1\I{S N 
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Cooperative Action 

This paper vvill dcal more specifically with coopt-rativc 
activitics ill till- ficids ohiansfi-r ohechnology alld ille 
inte(Iralion of'rescarch services 1,01.combilicd op-raliolls. 

Thal is, reciprocal cooperation ill (If(- cm-liange (if' 
experiences, knm Icdgc and gcnetic resourtcs; mutuitl 
imistance; coopt-radve %%oi king andjoho a( tivitics of' 
thost. institutions ill ill(. coillitrics oh lit. lrl4ioll v. host. I-olt. 
is it) agricultural Icchnology and, Illon. spccilicall\ , in 
il.gricullill-ill It-scarch. 

Ill Latill Alorli( a alld ill, Calibbcan, IniIIIN institutions 
havc, over [Ill- \c:lls, Illildf. %aliolls apploilchus Io 
reciplocil coolwla(iml iold joint lescalull. 'I Ills is 
[rittlitional intellim ionill ilt vn( ics, ilin-l-natiolial lc carcll 
(cnivrs, and ncimi ks, ;IN k\ ell its %-illiou,, Ioopciativc 
programs. HCA, dic lotri-Anictiraii Instituic fiw 
Aglicullural Coopt-rillion, 11.1s dedicatt-d if) 
poillotion (11'(I.op-ratioll alld joilll c1lorls lot Inally 
vill.s. Moll. , PR( X :IS( I R, %% hich is 


myrril(k c prograill 161agi i(.Itltlll al n-scal ch ill illc 

Soullicril com, (olintlics, has also 1wril %(.I\ uf (v.ssfill. 


I lefi-I spt.cili( ;111%to this ploglaill In causc ol'all ill(-


coopt-ralivc plograills lhal 11.1"t. hcell going oil (1\4-1 illc 


last fi-w yeals. this ploglaill 11,1, bccll ]]lost Irgolar in ils 

(116T (", i I is i I Is( it I I (iol Iit I I\ I)(.( Icr s I I I If I I I I-cd, it, 

cooperation willi 1cm-alt 11 ills(ilutions ill illc dllli 11-111 

cotollf-ics is al a higlic.l. Icvd. it has fr(civcd siqllific.1111 

cstf-Inal foluling, uspeciolk Ilool Ow 1111), if If.( civcs 

contilitioll" support Flom IAT and t :1 M NIN'T, coll"taill 
bodgriary and admill"llillivr ',Illll)oj.t hook 11CA, ;till] it 
has (illricd out all illillicsskv 

PRO( :Is( IR i.. undoublvdly I pfo laol \ Ili( 11call ill 
Im-scilt Iw collsidercd to (14-1114111stl*atc Ih( best aspucis (of, 
ITCiIWo(',d COOIWI'MiOll, lontnal aid, init-gfawd action and 
joilli ploglainillilu'r,and to be a I Ivomblr illqj(l(.l 
I'loldaillcillill tho-ofics ohirlwAing. 

PROCISUR succcedf-d Ow plogrioll IV :A/Co Sill/ 
1111), which cxislcd Flom Tllc pirwill phasc 
-- coosolidmio;! - I"Is bccli (I(.\,( lfqlil -.. ( v to;; 1 old is 
VNI)CCIC(I to I kill lot fivv cill N, oillil I 418ft I I is Lased 4,11 

:111 ilgret-Illt-Ill signcd by ill(- 11111cols of 
lloli%ia, Bratil,Chilf., Pai'll"tlav and Ul ugtla , I R :A and 

fill). Tllc plograill k linall, vd 1) 1111), If(:,\ and 

pal ticipaling cotilill ics. h its last vc;o it is lim-st-t-11 that 

all incleast-d colliribillion Floill dw In, nbcl counti-irs 

will wplil( v Ow sharc of,1111). I Y :A, ill additioli to its role 

its it dorlor, also acls its (he ildilli [list Ial ive agellUY, 

otilizing its offices ill ille Invinhcr colifill-it-S, especially 

that ill Uniguay, which providvs ill(- licadywiters. 

The tiltilliale ollicclive ol, Ilie progra. 11i i to 
instillitionalize ill ill(- nwillk-1. coil ill Ics a 1)(.I.lll;ljlt.flt 
SN-sit-Ill ol'suppol I and cool-dillillioll fill nolluill assistance 
alld thc exchange oI'knowIcdgc it-Lited if agricillitirill 

iCSV;11VI1, IIWOIJ gll joilll V0OIWI;LIiVV it('Ii%i!i('S. 

Tllc Ill ograill SH illugN k guidrd by all Ext-culivc Board, 
composed ohllt- Icscalch (fit ol'tht. six coulliries of* 
ill(- ( . TcI lolit A and adm illistfativv Ina llilg(.l Iit'll I 
is ill dw hillge ol'a I )i1cclol , N% ws Technicalho also lcls 

Set-IclaIN ohlic Fx(villivc Board.
 

Thcre ;fit- 16111-coollm'dily %%ithillill(. 
plograll), liwslotillicl 't-Irals, %,iintel(TICills, oilsvcds and 
cattle. Thcsc sub-prograllis, undel thl-geoclit; 

Inallageol-Ill Dilt-t-tol, ;If(. rull b\ Im er] ational 

Cook dinatol s \\ ho havc Olvir licad(III'll Wis ill 1,Ogt-litillil 
(Still Imul. cf-I cals and ca(lic) and Blazil h6licl-ccl-vals 

and oilm-eds). Fitch IlIvIllht.l. Ionlitl appikits ;I Natimial 
:ooj.(Iillitol*as applopriaw. Ill addition [toOw
 

coollnodil\ soh-Im gram." Ill(-] c ani lour It.(.Iilli( al
 
assi ,Iaocc suh-plogi anis (oilProduction S\ stclils,
 
Infiolmillioll and Docullicill'i(ioli, Tcclillology 'hillislir
 

itild Tlai I I i I 1g, a Iill Con I I I I I I I I i ca I iol I. T] If's [Ib-progla In s
 

Ploduclioll S\sIvIns and ( :fjllllllllllit.iiti()Ils are
 

I ooldillawd b\ illlcl national .11 assklail( t,
 

p-l-solowl, 11116111lation and Docilowillatioll b\ 

ENI BRA PA, 111;1/il ;111(1 T.,clillolop T ralls!'er and 

Tljinill b\ IN FA, Awcillina. 

Activities lowsct-11 its lcadill 11) achicvvillellt ohlic 

Ofil,( ti\ cs 411'PR( A AS1 , R 11r di%idcd into 111rcl. maill 
gloup': 

it) 	 Reciplwal Coolictillioll Rcollions ol'sub-prograill 

cooldinators, annual cooldillation mcclings, 
Ic( hilit ill Incriings, S .llliiiars and proh-S.Sional 

exchangf-S, ofwhidl Illclc ;If(. Illict, 1%,Iws, national 

collsultancics, obsvIwcrs and parlicipaills in 
conglTsses and oiller cvcIlls. 

b) 	 Init-l-Ilatiollill Consultancics - Contracts with 

iluct-natiollal consu Ita [,is and sp-cialist collsollitills. 

From flu. 1ARCS (CIAT & ( TMMYT). 

'I'lailling This includes sholt coul-scs, ill-selvict. 

[raining, 1r;1ining ill instililliolls and 

posiglarlilatc 11c1lowships. 

Financial assislant-v is also givell liol [Ill. cm-hallgi. oF 

gent-lic 1-csool-ces, bildiographic Ill'!wrial, rcI mill 

equipflic-Ill and Illaillicnimcc costs, ildillinisn-alioll alld 

pub!icatiolls, and Secretarial assistance. 
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['ImtI[)( .IatJ+ 11 hi . .1 .14,itII ll- w r''Iil ;Iol 1\ as, I lIw %% 

iniii utitcici. h,1l 111.I cc1i-i , 11i 1i f.il i chi In xhic h. 

x ih I.hi II cI, c11 ls ill c I 4 I ;I cIci till Ii I i\ - litcilc 

I,,v( I'rv'. I ? ,. 4.1l i 1 (Im-,l it
i\ 1 1; thl1l ilhc'l. ut itn. 

, ti hici i iccicicccc cc i cIf i, c.l '.ilt i dI1((.1 ,i 

,illIh,'srsl,1,h tfilll II(. iln%\I I t in h il,,' of1H n] ( i' IIIf 

.\.iii iiniaI iilici. I . Ic )1i 1.i vs 
I I r Icid,, cmal 

,ic ic ,cc.., h. ii,., l ii chcicici,, cic I c, riii ij .,iciiiui cc 

ccci c cicicilcici Iili ccii cixc icci ccxx 

ixiccili l 1 .h,\ l itc c , ii , 1, xii 1IqiI 1 Is I \ idh. 
c -r 

'iillccilcl.
i4 INxxhc ili\ st l id e' It" l cix<hi (d 

,
l(;Ilhh'c iM ililc( 1i( illII llic III (11llil.t 1iccuc1 licci(.i
,

c' 

ill i IiN Nlii Ii' 
lm d~[~ II.'t. ' f 111)illlIli, . III 11h11(, f\llI r l)i ifu 

t" ( I ih liil 1iTll im Ill- ii i 0c mc\itIif. 1l ii icI li c ici s 

ticp l IcItiic u ii Iitict l ii I cii i( nu'1t11 h i 

cc iica ii ictulo Ill 1ic i 

icij, ic-h1 

I)(.(.oll ll (IIc jiu )(itci of 

Insclliccs,and to icrIIlil Joint Iiliii:iii, nrisjlts ill saving 
olt"lcxii ts, iml oced imroductixity Ill filio il sy\'stctis 
andl(reorganIIizaiLonI()!lhdcltlH+i ol'i-c-wan
tio)ll hcr +.
 

Bised oI)lie txl rt'iIII 'iITR( )( t? RN, we'r' 

soelt cit'liclltsI'ctihJlilHill cllciiiccii oII tiic clijt' tx 

anid Iiraitional noimilr%%Ilixhh hirI tiildtaken into 
inctilllnnli vhii clg;lllziiig iiii iijiitil lil,riiop nnllc 
;Ictiv'ilirs ill atrivili -t-s' ll c'h.
 

Justification for Cooperative Projects 

.\ci'iirlding tioN rcs, ilisc lpog;ims cai bf justilicd to 

thcx'ti it(.\i ,v cch iil i ci ixg iics 


liiwlchuhll IIyl tchilcl,,ica ai vaci il ItIll(
 

iii id l'l t t'i with 

o ind u tillca 
hlavtOffr l]<'xilbilit% rimi,,alm'lillet Ii,aillowth i 

o tix'ilic xcsiil ct I iCt of,i 11. liiri'tciiizctiit 
itciiiiii ,and jossic.ih clliuiill,, Iii jIt' ,'idrapid 

IIIIItIIi licdilicii isjit"+ c'iic hItci icctxciltihc(i1 cO f rl l 

cilliiii' iliil ici x CN iit ,cjli1j). 

'%llim pm ltillflcu'(of l'cst-allitl
is lh1,11 i'slhould betable Io 

,iuil xi "ti(-lliiillic cl i l iy nug Ohwt-licuil ifiii 

i k ,il'r cs st "imil "c lxiii ;,l,(il icilhill,*:ii i 

h lisc hlh iiiiil t ilil(. c itchwlcc t inli Ilat ion, 

diisrci t'lilliiix lit"( cud llxtcticiic c l 
c'-m p ll llUt~lm.w lit',talch old .[\,)i ill\n 

(1iIi llicc'Iiol I 1fM Irt I i I c I t pidly. InIcitIrt IiI ls f ii 
I cl N, '.s, ciii iIa I I ic'ac ilit h litc\ofck 

ii,i c h i i ic ' catcois N oti v.iI cl. li t ,ill cc- cii,' i 
11)1 . 

I iiix 
xx lit c I clx Iii imI iiiiiccJLI l I cI ci 'I cillm ;I(cn11s

xt iI i it i i I i cl ii i . 

J l cdi. r 'lii I~lJ[li1l i.11 + JI -. 1 h%,Im m iti iicfiltL llht41iniI litll'+ 
,
.lf l lrn 1 l(-i ll €'ll 

" 

i IIlll iX llu In li a [-Ii I I I 1 z.1 [rtIll.it.1;kI ll l m d 

' ii1 iiic I I cx I u ciit hip is ih-c1itid illIllo cl 
fIII 1i .(d tills'muIntnai Ii A sil i I,'tidhintiii'at;iI4I~lic,
i titcicic nI i] tI s.( : l v.11 11ii iilhi I ccillcl iil iiti\' 

+.
. I II,(iI I1 pl ll 1 i sl lalUl ii.+.k~ ,bin ill II I I) if Iirit thrIIf 
Iiiiiiuitut h", i ilt' i mal lhl'[Sic ll hicillxc.,c l [II tuciiI 
iici iu ,u cci, ci.cii., cccliiq l iiiq 1uliici i icicut, i r 

iic~liciiciix cn,ci,,cccdliii uIcih'itichiichc,i cic.ithl'r 

I IIll cccd clt I iIhlc ,l1 II t i1, it Ih i 1al cX(lil x, ofx 

h uicii 

h icll cicxciicici.cI iii Ili i i ic ifill ll.i of 

c% l 

(II liii ccii 
lll ill 

cccii xxI c 
i 

i 
l~ll hI 

i lici 'tgic h 
halll 

ttiiItllrcl;ichu c k c III (.t1t, hllm fil oliic.liciiccI l cllitchc il1iii l i Il i 
Ix ci uccI %i11 ti 

prIcii'acctilit of I Sclh cc l ,hi-4. tiiijitt iui" 

cc1IsIIl icc p Iti y 1.1 c lw it 4 11c ec ' ixl 

i li ii ',ci liciti t 

( isplc sIuci ctlicc.11,it c i III xciv%pooII i tIui/ II cc~ iolul of' 
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resources, especially I'mids, already V(TN*'CiLITt' ill dit' 
developing countries ol'Latill Alneriua. So wv 
recommend that, wlivnever lo)ssiblv, 011C sbolild Its(. 

ganizations that ali-cady vxist, allo -i g 
111vill to illcol-poralt, new products of' acfivitivs. We If-\, to 

avo;d ull [Iccessal N duplication oh-florts, and and 

[Illcool-dillated ellin is it-, tll(.S(. ill(. obviously pool. 
lit i I izatioll of' reso I I I ucs. 

Ill this conti-xi, a word oh-atilioll Inight also liv givril to 

'lledollois and flit- illlcll aliollal cullivis to Ilit-t-Ili-cl 111111 
fill.\ Sholild not Ills(. dir fill-l-going and Juit 
ill! 'pil-it ol'ilitcgralion and I oiyvi-illion Iccolll Iov] Ided ill 
Ilic ( .11111rics is esp-ciall, valid lilt. flit-it]. I I \\oIIld ofiell 
bv pl-cli-rable to joill lin (.(..Sill coopcialivc ;1(.Ii\ itics lallwl 
01MI illSiSl Oil illdiVidlEll dilV, I it(-lioll \dli( 11Illight Ill ilig 
litift. bl-liclit Ill a c(,IIIIII\ Im.c.111sr ok.m.t..'sik, disp-Isioll 
oh-fliwt, inildcquillf. plm l mlljnim and illt-fli-vik.t. 
exccutioll. 

Operational Approach 

( :ooI)IT;ItioII Most 1)(11 bC ;II)l)I0,kCh('d iItCidVofJII1\ of 

\%ith it spoladic disconlillumis c1lill 1. It is it piocess, and 

AS if I)IM I'S's it Most io\ (A C .1 sCl it's ol'10-IN VACII 

CII;oiA( ICTi/Cd b\ it IM11)(T lj)I)I0;tCII SUi(;IbIV 141VitCh 
1111"Intlot and rill 11 oct.d. ( )m, Illost plooloIr lut-voligs 
alliong, II-wal clicl S hool difIcIrol I mom Ics, and 

of kill)%\ Ivdgv .[[Ill r\IwI icm r. Fllc'v ale [flit 
all (-fill ill (Itellisch cs bm Should In. all ills(I uIlIvIll \\ [lit If 
\\ill Ahm ,111flit] licipiolls to bt-114.1 ko(m \ hat i, t4oing (,if 
alld if)luild Lrmlllilll\ ill(o joillt proL I;jIlIIIIiIIg, ilm-L rllcll 
artionalld c(,opcI.Ili\v Ill oglaills Tlirm. IIIIISH)c 111vHill, 
goill of (1111holi/oll(al It-dololop 11,111SIcl ploi. Ialllsalld 
m-molks. 

Ahl-I illdik idliall ik\%ikICIIVs , hils IWCH ( walt-d ill vvi-I \onv 

imok rd ill Ille Illw"laill, v.%illvljrss M 

cooprialki, (onscico(c %\illbvt\,.akvnvd.T,) talkaboul 
Io"Im-littion is \1-1\ vas": %dimisIllow diI54 till is ill 
at loalk'I.0%t, stippol Iand Ill Nhm% will \%illill llvss to 1)[11 
ooprialioll illf(, placli( u,This %%illillgot-SN 1111INI 

III.( vsSalil\ imok.f. a 14-ap ImIll (Its( mllsv imi, pim lit v. It 
illso I will [)(.If, Iill (It(- 4.1m olm-1.1lioll, 
'Ihis drill;jIlds If()[ oll!\ .1%\illill"'Ilv" Ill 'Uplim I(,If(. 
illiollicl, bill it ills(I drillalid, ( o1olm-hrilsit.11, c 
and, till)\ I.Al. ithl-,IIIII\ iolull.'I ill ko-m ill, %\hill oillul 
I'l-opil. ill t-doill"' alld \\ It'll w Ill 1 111111ir, ill v ( .111 \ iIII4 
out, 

'I Ilis sholild Ili- .1 joint 1-110,11k\Im 11vj( 11lovollivi 
appioarlics ill flit- pit ifoil I tmomon lask ind an 
on(Ict-suinding film %\Imi othri s .,I,. ihinkijig is inst as 
impol laill as kill,\%ill'--%%hill lit- bim-wil ihinks, Ili oilici 

words. we are talking abotit tnic dialogilt., ill %%Ilich
 
listcoil.g isjust as I-clevallt its Speaking.
 

Continued excliallge ill horizontal coopt-l-illioll 1)1.(!i(.(.ts 
call only bf-jilslified as div lil.s( Step in a plocuss which 

bits Ifluch Illolt. ambitious obil-ulk cS ill it-l-IIIS of' 

integration. cooperativc activilit-S, and cooldillawd 
lit Ijgr;i off If i I Ig. 

Plojects which do not lake this \.it.\\ , of. cvvn Illosc whit'll 

(Ili but ill-(- unable to advancc mai kvdI\ and rcinain 
1-t-Sit icit-djost to opliol lullilics lilt. ext baligus, (to flot 
'Ilstik conlillitil\ . It is also trilt, to sit\ lbal sollit. 
:W(wiwks, m er-sil 114,111ri'd in r-latioll'o, illcit avitililbN 
1V'SoltY(TS, lend It,bog (to\\ 11ill good illivillions and 
obil-clives off , %\itil (-X(vsSivck Sporadic ;toll 
disconlitillolls il(.Ii\ itirs, wildio" I( q)(.1ilioll ol'"Ict's 
hvgill ilgilill-, \%illi.,tll vvI i-scilpilll, from dw first slil,!v 
and \%iihout making concwIle sleps lowards ilm-gratioll 
of dIv shill-ing ol'sifllili( aill coll t ri boI iolls \%itil Inviobt-l
coulill-ii.s. 

EXclyont. imolvcd - din-clols, rvst-arcll participants, ;till 

offi( iill.S - Illust liit\ I. a civill toldvislandilli, iii'lliv 

SigIIiIiC;IIIVC iold hilSiC I INIMC(Cl iSIiCS Whit'll loiliolitill 

coopt-l-alivi. it( livilics. Fol this I-vaSoo lilt. objul-1kcs of' 
coopl-Imion lousl bc v\plicil and \%vII delincd ill onict. it) 
m Ili(-%I- agicclocill and ;14(ivc flat licipiltioll olpcoph. and 
insfillitiolls ill illc oll-Inbc]. (.otlllll ics. The dt-filwd limits 
of ( illioll. ill u-I ills of 111clocs, olgallizillions and 
hildgvIm \ Ili m isions. shoold Ill.\ 1-1bu vwt-odt.d. 

Programming 

All illoul-dialc colollal\ ol'illis apploach to cooperillive 
;I(ti\ ilirs imokcs Off. Ilved to lwo lillll oul-aulion 
f4malds ullinlaw integialion. The fccogililioll Illat we 

all- dvalilu willi a plot vsS ill %%Ili(.Il IIIv s1cps most I)v 

iakengiadimll,. dvinonsirairs flit- nci-d (ill progra Ill Illed 
it(lion %%illlillit I'liollcmilk ill \%hich dic lilt;,[ objccGvcs 
aw constimik lit-pi if,%i(.%\so thm Ille Iflostalyfopri-tit 
wtions ill(- wadily iccognizvd ;fit([ flit- i-staldished lask, 
ituhirved. 

The lilvic sulling of obicclkcs is Ilot vilougli 14) 
( IlaracirliZ4. a plalowd c1liol 1.It is indispensable to cill ry 
olit (onlilloolls il(.Ii\ kivs, call-filli\ sl.l(.( wd ill ildvillice 
'Illd based oil flivil ( 4)[111 ibillioll it1\%..Il(Is ;w birvilig div 
aglerd objcclivcs. Fvcll %If, 11 111(- objcclivrs ;If.(.liiglll\ 
dclailrd, it Ilic ;I(tioll is dis( oillilloolls of 'lloladic, of. 
onsiNts ollk. of all lit 4asioll;ll lurviii1Q. as sollit-lintes 

Imppens ill vxislio pjl) iamS iind m-moi ks, it does ow 
leplio.l. a plopri Iy IlloogIll 41111mid Irgillal I\ conducted 
aclioll plo fdlll. 11Illc hillds ;mlililblvall- illSollicivill fit 
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provide Ir cOltintiutis actonl and do not allow Iorward 

planning, then they should he diverted to other (,nls, 


such as projects which hIave si illar
olhjectives hut \\hich 

arc better strttre(l, 


It is obhviois that piogratis with suctlh atbiliots 

ohjectives ilthost (Ifhiorizottal Coiit.r;tti
ion Itiust. to I)€-

elfitive, involte.lv use ohl wi langle of()lperatioi;il
lIe 

procedures a;sdescrilod illtie l( )lCISUR ot'utic't. 

Neverthlehss, o i" abnihjove flhl t-oIarioIis 


lrotthori s, it is i ~isflwi sCll iltha itrarltil siltii dtll 

(tlliti i be givenl to hi't\lrs i)r itivit\ best adcoslc( to)
 
tw giv't1 ojtlij tv ,sol'tlie plorali. 

Ti'lt' intho)rizontail c'oolitIii(nl
hlidt hh ()l'the' o bjri \'v,, is 

' So gr t thatt itctilot possibl b' co\'Z',4l by oiltor a 1Cw 


dil b-riil jroi(iut icis ciIu]h vtlill 1 ctc i nasilI(ml, 

(lisi( ]i iii I Ir . ItI Im(lN
tiliIli Isor ( Ili( i I 


;Icomiiiatioi ml'vlliiilm ch.lrl\ txliimd imil
ittiltlodis, 

'h),tils )rli lte s adist tliiotjiliitt hivhsti'"s i sxitinig 


ijolmilio t1i t wsjit]
lld i iil stii's ji'll hmiht
 
ijlvl\k I. This cin ittily im ilhij\''d Illtttighl lit(ive 


fitugltrilmtmmmg, jn(itlmtakijm miell i, alim int' a l usi hn .
fill 

Illm~stap oi lh.nllltt])l ohLty. 


,
\gtree pitim ilrttis shlij l Irslijijil hlmivrell ill Ihr 

pal1 thit>pilll. itir"+ hrv+;Icsi.,liclhe(
andH Srhc( l(dac(ti\ itl'tl 14) 

ai%%v'l-dih'lind-l*(L r ap',lhic'al h4)lIM
attca; ilhull,' 

Pal[it ilililaom unlllictioli. illtilillittlim Imijeim 

iliilvm(I hii l h a wak thai mrviijliit]llIsm lij)al tittF 
ass ciation .a1is tottIl y hllit I OUtdI a imlmj(sljjljtj, hl 

llllit'l\titlli rnilhltis ll 

[fill op .Adcqual c a l ) i all llwr nlill t inll v esi.+, 

'h'hi oleor:tlParticiilnllsal 
ihr' lll'l ljlirl :idh'iilic lltiltll l~ni l 


nteit lrt hiui; tiil, 

-ltittrl' ec'h ij i i ie ijli(.+;ttilt og i pi or ll 

Ihrgaii'a ilabiliotlluh itgitlll.imillhi
y ail-hi 

Ihteklr\ isio ofiti ill lvwil iti il l'ilitilis,1ha to'ilitilsl 

ccessibtilithv oll'institionall s il( ,19813). 
--i ihl. tIll itital ii t')lo iiivP ti ii t 'lihe 

- v ah ~pp 
ottllilil, 


Th(-lcm, rally\ Ihlin!4hl
dh'i(drihl'l bctadliev'etd 

;itloi'llylX N Sll.i ilil[itloilialli(hesigiiiv(+!1iiiiii y 
r

sllplleid(:il11d
rlli'rlivv'ly illed ill ip'ilcirc'. 

The Role of the Participants 

I ailly apil oa~{ t-liItocoo, . aill , it finlistl,liv'v be' 

reliiliitrt Illitil it(I"alswithiilhit c'llbrisi which nlliny 

+ k loi' 

oIrg.aizti onsi)andi itg i csri'. 

co~illilc lilii l ill ef',as \%cll;is iillioli 

The'kc'yissim. hvlrvis+ shold(,ihlt all Illo+tiil\lv 'tv(d whil'! 

not ovcrlooking their ownf tiargets anl goals, provide
 
support to the groip etlhirts it) tlwir sji.'cialis., A colnstant
 
search br., of, ioiflelientiaritis is
and ideitiicatioi 

illdispeitisabl. Specilically, with re-spect to participating
 

cojuntites and regarlin th lolj'ti'vs anld targts to he
 
sought, atre'astialle l imilo- igetVil\v is iecc(il.
ih.h 


Nertwheless, a itiitium hlve l'ihterogeetl is also
 
ah'sirtllh. iwtter inttegr;itioni ol'ati ilo
is it ;llows the 


a livoithir sw'ale aitl adil, to bloh'tldi iittlilltitjll,
 

a bletter chiane of illilg o'mplilwiillariti's, lldIlliiir
 

(live'sihv iilfi,ilj tactio tlnd IIIl'( Iilmilg. 

Iit illyIItIli-ilistiitioi l i,' vity, tilh inidividual aitl
 
In~stitutionl i~lc('' has a ( ililolv(h to)play ill(he
 

iconiict oltile frogailis id liloic'ts. (ca deh'iltitiom is
 

'(d'dol il( i tsiolIsiIfiIii s a lItitrigI t)IIitiiomia!
 
+


iIIstil I it )I stci imc fIs i1il 'II( l is, II l omiiii niz;tIi)its, thIt
 

LARCs, wiltiliilillll igtillizatiiiln (ilmgeil with Imw
 

it initm cltiit\ ,(.i1'
rat ion (l'thi. 

\ithol hmt tis olbjiiivi" dilli ideiltilicati(in jllma 


im tlerasimmcimtng ift;its,ksshould I 'i'ritI tIo
\%hij'h mut 

(.I( Ifh anu l( agctllc'y llt'l,and)(
indtividual 11.' im all 

vililt)Iinss (l'Ilhcitowit I(. ll(ithw roijl anjdl'ilcth 


is'v (Pit(i mltli (h r Initililml'S, at esset(Ili;
jit in 
;itchit'ill",n(lidllk\ a l~ dw aleh "cotop)(rrativt,hnd ')(lldSo 


coi'(
sc;ioli~c'ss."
 
Otllt
 

Tl. miis i l rlmllilt j)llrihlijjtjjll is thalai'lie national 

r ilgan ils i Ijllt)itza a tistai'hI s. Aiati Itit g 
inllv cd init, hiir oij li'i titv,il' t also Illeprincipal 

ialtiticip il:t iilaion. ii joilt lt patiti)m lntss ill Ihit lh ,l 

ill(he exflirlli. oil i t , irl i art a iin ili iivling 


it'lionfr i'x iltltore aprieilg, 
;1('ii\'itie I tcs tlls i i 'lh,it i li'h. 

ftR(I, atitl l ia ih ir h fiiir insyteitih lio)itit. 
Ipro shiniol'iiiliniiot tli o regiicti d dtl,o 

lf iati iitwira \lit iii.i g taililiti titiehtaitlso 

l s hiitisi inin toinuhictlolpaiiiie phtioi 

ilihgratd arti\'ilit, Siillch fibrll.o toillIdiv loioli 

Coollllitlln
prolvlhili.
ttitsIbii, iustvhill illltiit lhiwr 

t' -r)ai'iive' by7 

+ 


Rt'giuniilc iorg lliizlii(ii,+ virtue'ol l i 

strolltuire,11h4'ir stil"]the'ir ,to Fundi(slec(hniical alc (S aind
 

otll<trIli,lilailti'ihoih,co itl~ ill' \'iill h"l cailalyslsto 

tit"- ohf(-oope(rativcl aiitvingtllinl's iitw\i'rks towa'irdIs 
tlvir ollilrcii\'s.I'n ll' i ly slalted(ItlimlItv cf cooper'iativet 

ii!l\t 'ks lirin itmost l in i comp(iilemeni~it wo(rk(o Ilife 

ofiboth ni nal ret' (NAILS)o~l~ ,'arth sy'sl(iils ainidlit(

1AR('s.IIt is nol e' ai g icI iolito ilg itil Ihli reg<ionll 
('oopet'rivtc iiw'\,,orlks m iii a:~ utilizinig exc;(hange{t nisils 

lihg joiil m , 


ilsihiiihlns (h' +h'o)us III hrIili tw hno)logi(ill
 

andli( v prgr)l iiiihi in(nd a liVilitsbm)( l\i 

lg lli ibo 


I.t0
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4 

tran4sormnation, l'4444it tltiil'{l l''g to till. f4ig4Ml4'4 (Il 

with11national44 and4( i4444'r41444444,4 wh14ch4 is.
pro1grams4, 

slippo)4r4ive4 , 4,4! cu14 i lin1g4'44'l44turv ill Il144ol'-l44ino 

444g41.4i4., ies .44(1)4444444' count .' 44p4'4414.11141 

4'444141'44('44(4~j)14'144''' 4' j)'444444'4S 1441 i4'44 14414 
'.444[444' o4 144,(4' t' 14(4c 44!P0 lail4',4k'and I141444'lIi (alia all4' 


(44444'.. t-1 t14ll rd o play b p4il and'
N144':1 .''4 dl as (4'414 

' Caa i d'4(acton(,44 

lelIms,44.1144wh 4s'.j(4 4' 4 wc nc 


support o41the444. c~4 ofnework i4', fina441llcia 

144441 

orgi zations,'14j.'444144444''.. il ia tlrar of,4 

\in i4 ' 44444 l i 44.'ill aassi'.lin ct 44 4144tioal4j44'.44 

i444C4'44144i444141144.i4'44'j4'. 1444',44 

414'i'i'.4 444.44414g44444to4play4(14.%IF44. 4.44'414l (14'.the' 44444 [oi 


4'X4('44(i'l agenc444444' lllIr Il '.1''4ive
44! 4444k.mi 


agel44i(444''.l. 14414444 dtn i s
Ilv s i ,144444'Ict4.4414 lit(. 
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It isitviportant thiat this use il the polssibilities oI* 
techliogy tratisler shoiildl not be xaiggviaied(, atsit Iias 
iitiin inl certain coui irs whichl deideid to trust 
iinpliiliI ill tecliologv trainser From] abroad anid weiled 

to ignore their ii%ntresieirch anh Iteclltilogv 

tlevelopiliiiiit, siicyqiitlv painig it vcts high pick. is 

their own'i ii-scidi ctpaiiliics aind iiistiiiitionlsWTIVr 

vslktiil't sitssilel' 

Insttutin Iuildng 

Coordinate cooperative activities andiSo oil; ill cluct, to 
iiaage an initigratid prgi oiltdelitin d periods. 

Extti na~l assistalice Crumlanl iotriiatjiiiiil liglnizailiit 

appears to Ill- itihispetisaile to ilte Jitopit adil(ilisildtiolt 

oh*; irligiai ol loiiiioiital tliiljliatioit, antd it iii ercIbre 
appetars tolhe all issciutial comiponentiu ol ilit iilstilitioit

lildjiig piilliss. Nut iisoiintig tlhe iiaJoi Iii- lt 

natuinal Ilchl-t al issisiiiol protgoniiss lleliuiasu 

It islislllil cssii h at biotihii iliuuuliti )1jl a duicituilsl-ilsit~olofale tlna tcid 

iiiieiiiati atiihi tal Ililit Ii llil('ll ta cxilaili al catalsIlti a l tsvlls csitliiiigboth (ii th sta i i i til 

agrci itrah is(arakein cc il( is l.an il rtit i lnk wit d c il] IiIla ioia%il o un iNoad 



aiflcilfl ol inw which is necessily t( oue ;hI IwIIIan~ grlerl( It(%% ill ilc politicahl orgalli/.ali(Oll olfourt cmoolliies, 
knowledge. I i somec very advanced areas of 'techuoofogy, dicm. ilavc .111beln plep)(llideriat ill I Il~s ilit Ia hlel ill' 
knowledge is (Ilieatd twc l hir miiotiis.ev solidarity anld atdesire [irl regionial and1(sihi)egiorill 

illiegrat onl. 
A,\ D~r. Miartinl Pinciro, the hDjr(Itor (eieraf ol ICA, said 

years, amn it wsillb I cenitralf cf~llclt JimlI(litl 3/alig Lost1le-\ ill,.a11k. Whlat 51 isis (S111.11.it(1 If 1nd 5o1111 

d e ochl.ll vcgllilo l l~ I 11.Il~ lI~k i vlr . ll l'ls ~o~k ll og~ l er h mld h ve cmlIllc . l 



DISCUSSION AND CONCLUSIONS OF PANEL 11
 

NETWORKING AS A MEANS OF INCREASING THE
 
EFFICIENCY OF AGRICULTURAL RESEARCH
 

'11.' ro'aai.ig ileht c",l tl c a)pil ig I"olII Icn alld(I lllt'. 

iill{lirna itonal I olillulli ty{Iill horizotal~l Iloop -'lllil 

aill(iing cotiilllitiv ind l( ..l', I h',f lv 11l,11 Itleg in l ])ltLf allls 

i1 ll g icllillll )ll l iclaLl X%. iteIrsrillth i ill vi'ltlillllt' iln 

It111111c:mottlt' s'-, , i ste ills, (Ihla fc'Liozl al p l, ic s ill 1t 4. 

lift ll oh i'n lxm m ks ,alrr no%%\,uc'liin Ill"llr ,llh'lllionl it l v 

ilnlp~h't vat~l~li'ml ofl~il'itil(.anda .1t1,lif 11111l 11 

I.l 'zclra'hI Illall ill Ihlc p)ast. 

The ])aH ,.I (lit l ssnil, Iltat 1llh,\ (dI lhv Intcstrm ation of 

lift- limi lpalwri. (fit nrl'i\ t li, h\ I)IN,. Pilla%, l\\ hukrhi .ann 

''T l a'csalld ( lsh It'llr' l onvt liaII( ,1 git'lial'~ ll. c ' l l. 

a't-ni'lmltml III ]lt'v\,I ks .l :I,,ymi ii oth i h jul h,o 

tvilhamn I. (I'It ll lialioll ll 'ldt I (,llabol,,liol allI Ilc 'li lw' 

t'llfit'lll. od';I ,rit*1111111.11r4s'sr . ( ) (I f 11lia1htl hand(, it 

rt'lh lawd c't nlid'iale t fill(l it \ .I (' misidr'iim iwi'\%.(t ks 

its ai pl)l.a;1-ca h1 so l a simle w i ll h III,1\ ' al Ip~llll' 

aplald( i ,all rhvHnh~ s. 

M t )NI l l t irii fallils itirll1(lih'a .is Ihbe 111.1j(. ad a[l\'liagrs' Id 
,

tirt' l i lk e- L~iinS ill vili( irmt\'of hIm rlaii mid~ liln,llinc ; 

(".IlllTs, ill aI cl,'iu'aI 1 us'.t'( iIIIi it' 4hnl] i~ll Ig l'to li 

invirt'ascd( c l' lol~ llit 'illioll, rv\ lilaliu c ofilllill ii on({)1, 

ida sl',getl IIIpLIS!ll alnd {' i)( rlrs: [Ihl".% ii lli(cr III 

1111li11,4'ss ilt V (1 pli ld i l, ad ,llllill ll ,lf I I el ' i ',al 

I lI I ss rf I it in-d 1, ) solve, cc' Ili I IfI.dfle I lI 4Ifit nIs of, lotIIit 

ill(I-lr lI ri(dof'liithl I)mio, l \ h l 1,.It' i tarl~)lllls. 

('()t( rt'11 \%.Is c",le"'s,rd abo{ut I o rnsidlrill. ,'t-Im rks .as 

Ille(hallil~n ls IIhm It ulad ilplat, 1r 1,16i,11.11 Il io)l it\y sviling. 

+ad/. . N lllSm r-t.,alr1 h ilid Itnd I if ilft -I )'l( lilll ,li')ll p 

(IlIIItI I\I,J)Il i I's . 

(:]1'arly (h'lhwle III i )I Jlhrs i11 dwt Illtinl l I nsh till 

th11'11bcat misidi'r'd asl t a i r(l o~iSinr to, m-ml\\m k 

to[l an~i;h, d Inlc(1( ccr of'r l ol a~lit\ ITla't~) l l ati'pI or c 


ighl Illrharil.V ailliolig parthJ icia tinI lit- n'1111'holdh
sa'iv 

Ito dc'int.a 1114.ail b'ill'a'llllI' ofldiv I ",p, l\ l ('l\Vmmlk. 

Netwo~rks shtlla inis (.if commonllll probtlems~l radier; thanl 

hI" ll. - ln ;ia Inllh llislll IIIfivtl'rl ofr iilli c'llillrv-speacific "a 

r ;I'(I c;ll'. 

The'nIlatura of l'tt,h~la probhlems %%ill('t1inilli( i lle
 

nl urclla o'lha' iwt'w\\'( l-,' iw.li%itic's \\'hllh %%'illha'lp Sohl.'{l
 

iva Irobh vin ill the{LrIlsl I ot el-]{ liive Imatllintlr. No sillglv 
I.%lIt' oil m i k s'ucio. i? lalirc~A v 

• 
Io, all piobitth' s and. 

hinstitutiona|l nt'llilm~n. I",,.th1 tlllllr 's hll'l atd 

ah';sstcss its dcit'vl't tl'iml'd ('kllrlll ill dlilli-racni til\\tilks ill 

lile' lightl od'its o%%.1.vs{'lJ th Ill'iorlhitcs \-is ;i %is Iliost' of"I I 

oillrr utintll irs pill li i aiptti ill Ililt" silo le nt %%\otl ks. 

,NcltoiIkS' mqanllizeis anHld "sp)onsmsl shou~lld iia~kc Slllrr 

th dl I I ( ml l III lvrlah' is%\4.a'l dclitlt'd htelo v slat ling 

I it(,% niw ,,k. P'rior"%%(,IkshoplS,ill %%hirhc'tillitrN, 

fldt l san d plI]limaitic' ill dIh c(, vIt'ii\'I, lan"ls All 

plenci, and~rr(: discusJ'sed( i tirilh. aicr lusclol fin." 

i tll ilng 1i11' l't of oll onlll)la~liIN €ol'p ll ls itilal 

Iutpila! to Nhlilpc , dt'sird chIplan ol'itl'lh ilic's fo)r Ilia' 

]pot'v~ifi l hollnil~ \Voiks. 

Ihir t onlllitutli(n of~;Ia levmoik's aldl\ismyV trn'l, 

v I,IllIn\ rtscinll I (I ) lga IlIis. it m I ill cI'ilt ra td'app Iraa\ hi 

lilt- am maI~l lana of \%.(i k, i.,scm' lial Ito aitstift a t 

tl(rl\'. lk 1(.I li csa; I.'i I In %il\ih c t ryll!pi ohrities andl( 

thatl Ivs(cilri'h sl t'l.gits 16il I vsr'n 1r(1s~pllnol(d by Ililt 

Iirml.v~ ks all-' wt( hllicl'al' ly l llld pll pit ir v~ll. 

lil I (-lIt nv I c~ kt; imla~ y addlilioa lIivv Ihmi II lit(-\%'ittll 


it ilh"-s, bu lco- Jim" ill Iliv na]l llill pror Il~al l,sl;
,l'i% ll~not 

shoul,',I , d bv, (h.'h'trt III ;).' I'tlll.(I F'rom c',lc'rhlal 

so llln S. 'lToa'viprc-lIthat lia~li( ln l prori l'ams~ sh alil(I 
Ivla {ll l ra'tsom Ivs ill Ilia' shot{ I rimn, tao llind(nli wo~lk 

Ia'dill a I 'i\'ilI rs, IloaV hc'tilllI a it n IdJ(II(hts Ihiidl' 

sull''el's, 11 r\' s{\l llela it;] I I( I l o~r bilateralI 

lIrilt lllaln shouldl hea soll~lll a111dust,( to I'ml(I c'(lllfr\ 

:spv'tifir"n'r ct'l'hl tit rvNa;,rv'h-r liawd ;a'li\vitir . Nclwol ks 

sdhou~ld list- filllIds I'lolli bailh 1111 ti;h, lal l d l i tc'l';l 

s''ollr('v' t lhl;'m(I'thirh act'i\'ilitcn, but1 shldd IT.. I., avoaid 

'hililllihng fundas (I aalillil . -sp l icJlaIt-salc(h ,act'lid s. 

( )11 tll(" aolh('r handl(, na~tiona;l rvI.'var(h instlitutions 

l;l(cipaliin ll ncla \'wo 'ks shoulld ri ai r(I tI l vd 

ill('lai Ihll\~ (onilbIlle' 1) t11 i lIdl fl'IvIl )kI I i.I g 

v 
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activities by fillancing, to the (-Xtt-llt possibli., llkvil- own 

costs of participation ill such aclivilics. 

Ili order to v:ismv dial indi%idual nt-morks ;it-(- c1li( ivill 
and cost-vili-clkv ovrr tillit., it is particularly important 
thiLt wovi-nal icviv%%s Ili- cairicd out p-riodically (abolil 
twety j-.1 ycars) by small waill, ofvXpvricncvd scicildsts 

and rt1st1;llCIl adillinislyators. Thl-sr rc%i(.%%sshould 

collipluillvill [III- Illolt. fir(Illvill inirl lial Iv%it-%%s
cal rit-d 
oil[ by dw advisoly/sIrcring conlillillcu wht it vildolsing/ 
it pp roving t I tv annua I plan oI'%%ork. TI it -sc i-xii-f na I 

should prodlin. l.cvivw docillm-lits which sholild 
bV WMIC iWitilid)IC 10 OW illIVIllittiOllill S(-iVlllifiC 
collillilmilv, So all might bi'llutit alld Ical-11 li-oill 1)(1111
Sit('( VSSVSMid Flilill.c.s. 

Tht. brilclits ofildiwillalioll aml gcl 111plasill cv hangv 
nv(works m-rc ackno\% Ivdgvd. bw pai ticipimt,, 
n-cogilizi-d that tht. illcrvasing illivicst ohnilm coullirics 
ill asm-lubling a cl-itical mass III Nciviltisis llllinjt. Il 
colk-ctivcjoint actioll, i.c., lcgiollai collabolalk'l. 

n-svill-ch ilv(wolks, 111allu it it picssing issill.. 

'I'll(- picstion ill pim ipirs Ili- Ilimaciviisli( s Mlich makc 
nvt\%oiks sit( ( cssfid N%&immduccd b%Di. Winla-litialln 
alld fid1c)wing Oll. discils"k-11 Illstclus plissibic 14)idl-Illil,% 
iLIld I]('I*lll(' OW ICIV\.1111 ( It'liSlit'N offAistillL4 
stjt-( cssful nc(%miks, kcvpint ill miml diat tit(- its(- oftliv 
iIdjvcli\v " Ilc( cssfill" is (Illilc '11bit-clkv, as %(-I\' I'(-%% 
nct\mrk opt-tatiotis ha\c. ;Is vl. bccll slibict 1 14) 
it cl ilical. Iit oli ills ilil.il\ sIs. A 114-1\\ Ili k assilincs 
it chilla( 1cl III its , m it, ;iit(] ill (-,I(It casc nci %\(itk 
pci lilt 111.1m I. is Ill4ollip.mird b\ .1scl (01Ill illciplvs and 
( Ilmaclul is(i( s %N hit Itmakc 1111.\%Imll. s\ swill a sit( I cs"fill 
olivialim l 111% (,I.\ I I(q)[11clit mirillists. 

17.,ing dw data pic".111rd h\ :1M MY I JAT. FM 
IIR( )( :is[ A%,alld thc S\ All(l I-mllidaliml (hiriliq 1111. 
turf-ling. and im (11ImI.Itila! [vIv\ ant pal Isol tit(. 
disclission, it is p'ssihIl. 1.)list vitzlit of div 111.11im 
charm it i istics it nci oi ks. am-nipiint, it, gm- divin 
,I rank-illu. m pliot ilzaliml, %%ith11141sc.clullacwt istirs 
\%hich scrill it. It)[ In(114.basic ( Iitcl ia fill. Ow 
rst.ibliNhinctil ill icscaj 1 1, iii-twit ks it dir licad ofthr list. 

This ki ol ( I ilf-I ia (11I\%s 114..I\ il\ oil 1114.papt-1 of 14. 
Witih-Imann. 
Eat It clill-I it'll is aill-o(awd %%itllpoilits arisilig From dw 
(list lissioll. 

i) 7711.Ifillmillillit,ill tehe'laol,11111 

Snong scil, illivil-st ill lilldilljg solliliolls. 
NImy rxisdiiq nctworks bavc Im-cii originated 1)), 

dollol S. Tllcn aw, Ilo%%cvvr. Illiuly ploblcllls ol, 

regiol Iit I orgro I I p-cm 11111% po rIa I Icv, ofiv I I n I; I I t-d 1111 
to voll-lood (-Ill I1111odi Iics, %%IIit I i it I I rat. I I i I I ]I
hilt-rcsi. Thi-sc art- suitabic lilt nct%%oiking. its dicN. 
t4lun lack thr critical mass oh-cm-arch stipport 
which divil. national sigilili( ancc Incrils. 

ii) Plablou ibladdhi, 
plui"ifulls 

A wcII-ddillcd problvill, vvc1l ill ol bccilow, it is 
consigm-d to dic "back bill ncr", Icnds itsclho 
collabortlivi. action. 

iii) Slim" andt, 
I tooldintilittil 

Iit tIlc -vullpIrs litlowd ill Ow mccling, it appvarcd 
that cw] dinalioll %,asollcil \ c"It-d ill all IARC (it
rv iollal illstililliml. It \%as (It'licrillk agri-cd that 
NARS should bc( imic mmv and mot I-involvvd ill 
Oll- vollidinaling mIr. ilpossibIl., ('11a lol;lling basis, 
its is illc cast. ill PRE( :( R-Spollsihilil lior 
Ivadviship ofilldividuill collill"lli-lit, ohlic Fli-Imnli 
aclivilics is lislialk vvslvd (oil 
it volllillltill bask) ill paillf lipaning ccillcls or 
orgalli/m iolls 11.1% sitcligill . ill dwing paltit 1:1,11 
appioprimc !ivItl (,ksmk, as ill PR( A TSUR. 'I'litis 
it cimccl)l Ili sviv-.1ki. Ivadviship 111.1\bv dclimcd. 

w) Collimill1will (Oll/lill'A 

National commitinum ill it drsin-d rcsviti-ch (h,-ilst 
should ill Icasl pri mil its illcillsioll ill dic Italiwial 
progrioll, ckcil at all illmicylall. Ivvcl. 

Sollic pal licipaills vivwcd this (Ilicsti(Ill its fill(- oftlir 
111(pstdillicillt isslics 1.1Icsok I.ill dw \%Iiol(. fit-ld of 
ill(- numorking pim-cssrs, bcliv\ ing diat ill ;tit idt-al 
sillialioll a livilmik, cvcll 111olath illilialrd wilh 
olllsidv assisumcc, should Ill.( Imm. (11-pulldvill oll its 
nivillbl'i s (i.c., sch, slippol linq ) as sooll as possibIv. 
II %%itsllowd 111al VR( X :Is( :R \\its to 
bc( ollic scli-slippm-ting ill thic com-sc. Tllc 
sti-viigilicning ol'NA R.S, pat (iculm I\ oftlich scll
icliancr ihimigh ni-moi k act ivii\ , %%itsconsidcrcd 
a most dcsilablc olm oull. It\ Imill\ Jim licipitilts. 

Givvii incicasim, st iciitili( Iapm it\ ill NARS and ill 
SOITIVCASI's, illlpfo\ ilig finallukil I if-collislancrs, tilt, 
chatu cs oh-slablishilit, llcl%\ork-N scl-ill ill bv 
illlplo\ ing. Dollors all- fir(IIII-1111\ sympallictic 11) 
NARS rc(Im-sis lilt Nvcd I'mids and appi-ill-cd to lic 



rat her mol re icined at pi '.ent to ta(11kean inteIrestI ill viii) Hewuqwiirl it) m~ake a cimiribuiw, 

lielir.nk' '.441) noted4. The lit. 

Illali' (III'1II4Io 411 1(anwelullr.411. 
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polith(al w\ill ilrl., k i ol si'lll~lh ( \rhlir trigge, l' 'I off a st-Iric,, <l'sii li ti\',- Scr[virc's, \%hh'hl will 

hcl Ip if) itchirkvl. alli a illhpii k~<, pil illioll il'ict'iail'h 
stlialtfgiv.s- l{itJ( , al'; 11 h L liliiliL .1111oilla oll i ,,hllih h'adi sPill the'ir co llllllit' ,. A IIIIiiIt'l"(oi iolti ]III- nait'll 

iIilei'fill'l' aihlli al: tg iii,/11alin s;l i ;1, I'M(), IS"NA\R, ;tiii] ni nlii 

plorillsiii~ ('.gI.+ I'M(:TI( ) ill IBrai/il, IT( A :AI )I 
-- ci t'ioll ilrlllillli Co:lotmbia, ,"1'A\R(C :A\ill thcelPhilillesic) i (Ill- iillirihlict andi(bodlies Jll.r planingi! 


alndl pll~irc fbill iI'lill. ,holil iia (h ing(.i'lilill '-h iiv a oo l'r
'lililln h,'- i' vi-hl ' iv il Iow l 
' 

ai p i, i pil llor%1'-11611iilid' Ih14'leaci r ship] o I't'vilin' Iliiiitll'i t',lllrm',. 'l'illc;m ct'lll l I i rt'sl"lv rc'd 
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to three levels ofrrsearchitleaders: to national research 
directors for policy acv'ice or training is sprilic fields, Ili 
experiment stationl directors or piograll Itadt-t a,;nd hi 
administrators anid program oilicers. 

'h IJNI)P/1"A() stutys rife.rrted Itoaboe'i. looked alsot 
na;tlionall atg, ictulturill I'tarc.'h stoll'ellts anld (tollc'ludd( 

tlat autonointous inlrlituon wit-erehe most eIiirenl onet ibiralis' 
l i'w\r and sillphplr hurali'cratir plol'tidillsl, anid btitetr 

c'arve'r tolpporlunitit's andl sut-i'r.isionl (d're'scmrthn 

a(cti'tjit's. Ainoth'r finding was thall to l11iv atnld( ill 

slitll I1''st't 1' stations I'llotd l j e It loe uall-scillc,il 
•flton .itof ripd llla Thisi ,0i'li -s't t it ilii(outI r ;I II II ., iIIc k IitI I I ,, or IiIr otI Ilcr ri-aoi I I , 

;i noml ber'l ol'stittionls w''+rc sert ili) I<,r \%hihh toda\lx Inrilhl-

thi(' r+ic t(l statll'tnor flt (icsomt'-, alr a\;ihlvh it, kc'cp 
til t- i o +i , ipr(d(l ( tivu h'v (l. ht %,,Is illsot all ad( jtcl 

found Illait ( tilllnl (l t.t vXip nlllll '+;latiolis ill mtllling 

arets erentia il ti.i ttla i i hfi statll" nd 1;1..kt'l 

It iS ,kSis t :l mill;t t'liill I)ION Vh'lltluttl O il hlstillutico 

Should pirovideh ctar-l'r (hc.\doh l villl . " it'. rI' rml'tl(. l ll 

Tis doe"s not)onlly r01'1 +Ito ill-sclvitcf' tr-iininlg and 


mlotio l, bill +lso to pIitstgldliii It ailtitg tlol 

sabllvlii'al Icavs". -SllonI,

+ 
o'llll ir's havt' I'C-:pe)'l it.h 


ail r trll il ltiI s vrl' 1.it 

Naitim mLI vlloi~l Is Ilir it npro\ imit 11:4-ir"w'i( Ih otga i/alIioll Ianld 11nllagi l'vi t h<,+dd i tiI(hvhll o l.ig: 

- trailliing inl i-s a..lc'h ~h ,andllit~ll~ladm(illi,.trailmo 
ma~kingt tg itlur iit' o lid tl.y v'xiItig ]ptroglin ,; 

-- iil+'t - si,/' Id'a llatiollill t' p.y uI) it , il e 
rt'clcll h or'ganlization shtIl (I ])d I) 1 t ndc'l tirt 

s'lpol sib iliI y (d'o ll , p i , ldy al l lt moi ll w , inl~ito li tll 

whgichuc menrfl'w;u s ili l fO lllitl\o 

htt- 't m(''lm illi ll {dhrrscanr{' 1 'tI-11.s, p~alrticllllly ill 
I''ll '( 'tC -S(C;IFC('01 llltivs'st' o t s it)J haIv locei hul/tl.lhei, 

enldotltedo-weri.'T M anyll,%sm all staItionst Im''S-c li il' 

auigniillt cotsts fill. cq llf-aioll andI st l,lnl lb hte Ss v l., 
T[hl. r.lsioll ofv'xistilli, statlions intto 

nl lhilikriplina;ly r-cilitt's hats prn'k\'rl Ill ret -1hbe'llc'r 
resu lts ti lll; t tlildi ralio n andl sc 'alltclinlg of '('lclm - s. 

- tI <.illiiatioll or villhalIHlcri l'lof l mal s( h]t'ml's of 
c'areclr (hIrhi-lpnltilt- lilt- scrliic( staff, Ihloig~h ill-
se rv ice a nd /o r p o s tg raiduli I t, rai i .v n gi 

Trhere airt seve'lral aispetls, within this gelncri'al plrolvhn 

tilt ifi)rgiliziatill andlmanagemti'it orNARS, lir 
which initernatioial Igttiei's couldiproivide siginilicalnl 
alssisitane, tlailolig it, t'til-s'te, to4the' I;rticular n'eids 
o('speilic collitrics, orgroups ol contrir's ill similar 
st;igi'S ofrgiiIItltitrtl 't-st'.trtih dih'vlItPHti liSidi's th. 
r(.1 of 1rcstardl missiolns a lh,idvisols, till' Jroivisiin o," 
manal}gemen(t tra;inling, inlitm-lialls andlt 'outrstcs shold~(take' 

high pIriority. tspt''jillly il , t.ed t. Ilheh,vits-h,.ihi' .lpd
 
NARS il( ctoilttl irs. Ilternati niial (h.\vilploi'nt hliig

:mIhntdig agtcuivr (t.t. INI)II, Will~ Ili Ifioik.
 

Regiiial lllks, vtc.) 
 raill plait ke'\ tile, It\ iilrluding ill 

etheirci sil'ls. I r i 

filt ,githitvrl ollg llll iollal UIIII; I I ge ri l It tdNA\l16 . T 'chI itl agc'ncirns .lt'hII t sI'", 


is I'M",\ ISNAIR ,ll(] tlihcl "( r,i](I then'l Illlvv lto
 

roppriv l \ll itht'pvI ti,, andI mlvicv*n(qiled ill
 

(it, it C'asc'.
 

International Research C oilabora i oun 

ll'tm(. co'nsicrs thw sciclitili. "willrIl"is aIll itllrellled( 
ns trI l'sricillIi.ts, i I , IitI III's, Ia t I)r ies, Iit.'h Ii;IaIs, 
andt sot oill, tht'ln it Irt-cllr. i lc•i rt m,,llthat nlult';
ouIn c'lollalry i ll is, ilpc'rati\ c. Iol ildl\ ;11(ii l l.iltl~d€r 

Ag iciltitlil i'isili.1l, ill lal ti,ill, I, is ;llapl)ild 
sctit.', llv'i- s tcml( iol lill pt-rrhljI ilps Ill.t ihll 4 ill'r 

i tils. l ',i i (' andTk' uli it is tlltiiul Ili si(el 


dfiscussg-, alillitltt lltItll t l'( t d ;l'ibol h Il: stlltri htsh. l
 
lit- \ 'lical (-Ilot i/4 polal or bol"
heth w itI r" N, S s llt Itlhl'cotdlabl"Ir tt. t,\ NICysttor t hr411t+.h illdiv'idhll scienltists 

whoi ;izt" ithly slpcf 'ilizr(I inl Ihrir-fihh; wht'lhrr-one
 
%.%()ill[ ,\ l lll\'i diSitil)Iilio% lryc ltlalilll 01r
 
it ('oll ht €lil . - )iru it'tle(: c'h'.
 

r Ow( laIst (1h'ci,(hs iil~il\ 
nt'loo .,lhav\'c ('111e 11 0( Aii- \%'ilhi %;irying{dt-gle'vs ol' 

Ove('+ (o<llborali v Syst(Ilnls andI 
hctx+.hlll , 


s u cc e's s . 'I lhl (:( ; A R .%% 
i th it ',n t 'tm i k o l'in le rn lml io nlll 

g llol l ',v rillcl l islr luitt: dl I ll 


ilglrt".. rh o' II m hl. ( ll iLll llr '.t'llonac llabl Fat )
 

s])rt u clihtt tti 

rl'scanrt' ilrt, :alld ttuhnldtp4 s('%a11ll how it.Jstlhs 

whlir 1r o 1(IIlot h;im. lo(+l wdt ill isoladtt' 

invet'.iga!tlions. Still tt ill ('l'lu- llnat lonal anl ct'2itoll 

r1st'an Irho~llabolr tiv't%\'1lt rws e'xist, such ;is (th('I I1/ 
[(/ICAMW)(Cl".\R inal ht;-v(' had( trnlmolkale soit'crs.s. 

Initern a tio l~ coo pli ttio ll I~ vllt d i two,,(b 'idhrd ilit( 

ca'elt(Kfics (Vlic(zialll, Ili), deh'lin oil dw ol'€riginl or' 
rt'souiT't'sinl vedl'l(alld I th it ohd lo lilattriLI 
f)lt dipioi~l by. delop'hling ctrlics. T]lfirhst ('aih,14(ry 

'~ o rgiani~ i ion;4 v 

founldaio~ns oll'ilidlistriallizt.(d cooniiiist anld th ivtdills 
which ihty hivc' c'rt'wdiill- re<st-il'di-ullooperationi. lh' 

on i s~i 'itr il ziat14 is , iid a ge l 'i ,O r 
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arc the ~traditional" I01-Ills. k s(-( (),,(I t.ijt(-g0I-y is givell In. 
internatiollal associations whicil (.Xiii ill val-ving 
collipositiolis and with Illally dilli-l-clit ob*ectives. Tllc% 
arc characterized b% ;I high (11horizontal 
coop-ralioll amolig dex-cloping colliltrics. It %%ill not bc

1114, !4,il)(1-1-11aliollal
place livre to singIc otil exallill1c, 

coopci-illion. A listing 
was plovided ill Ilw above-y1oled 
paper. v not v ci y Imi-lici pa III IIlit\. bv 11IIIiI ial. %%iI II 
the Iflit I)y orgall I/it IIoils, asso, i;l I ions it IId IIc[mq ks 
wl I ich III Ill,. I I a L I. 4-(14)1wl !II ivv I t-se; I I cl I ill Ihc II II't, 

colitilivills, (-(-Iiainl\ ill Icasi tLe, if(( mrk (diotcriimioiial 
cenler, olflic ( ANAR and ill(. Tf-dillical ( !''olici'llion 

altiolitz Dr\vloping ( :ollon Ics (TIC:1)( :) plo."I'lln (if Illv 

Uniii-d Nations ;fit- kcll Lim%if it) all. 


At pic"vilt, %alioll, ilitcrila(ional aw 

cs II(-( iii II\ in(crt-sird ill III(- sobjcct (d Icsc;o-( II iwi\%of ks 

and afe I olldoclill slildi. , ill I \.Illlalc vXpelicm vs %6111 
If(.I%\ill ks, md I(, pl,\ id r dv\ III co IIII(I i"N \ iIII 
"whi'mr, /m lottil" c/," I 10 
(Itill ISX. 111"iti, e wpifill"'; taAol up //Ili I I( :A is 
ill%(Il% cd ill (If(. I'mill Amwl it mi N4clic, and (I)c Spel i'll 
Pro lalll fill. .%If1(.111Al"I it 1111111al Rrworll ISIIAAR 
tillder div lcmicl ship oI (it(. Will Ill Bank, is lookilit, into 
]](-[%\of kill ,,cliol INill .\If i( 'I, Ill illcipal coll"idclatioll, fill 
Iwt\\oI K building in (If'. ( :,If illhrml %\ric (h -,( I ilwd h\ 

M if Iler- I Lo. r 18 

Ili of [I( It i, III ol infl-l-( ollnn \ o-sr'llt 11 4oop -I'llion allloll 

dcvvloljillt naltolls is .111I-spr( i.tll\ impoi imit (ask-lilt-
support b\ inicill'itiomil ilgi-licies, Lkvll 111t.I4111111lon 
llccd lilt au initial I.\IcI 11,11( ;11,11Nst to Ili iIlI4 dwse 
coopcrali%( \rIII(IIvN into opt-Imioll. Stlawgics lilt 

11-scolf 111ollabolalioll should follow S0111C 
basic (om I-pis: 

dic Iollabol Ili%1.(.1101 1shoold villiam I.and slimillaw 
ilidividliA 14-sc.11 111Ili (,i,.( I" disil iblill. Irsponsibilifich 
It,[ sp ( ilic fivIds ill a 14i%4-111f-walch afra and Ilirl-rhy 
climill,114. (itilili( alion, and Ioill-villmic illptlls alid 
()tlll)tjts: 

ill Lilmamik c Ii-scm I II initst i4ijai.micc I I t-Liii\ I-
,ill\ a IIfit gc ovvI individual It -sra If I1; 

illc filodi-I oh ooprialion 111tist silit all pal li( ipallls and 
Ili. \.ollllll;ll\ , %illi Ilic (11-clillo-d pill posr of' 
,ill (-Ilg( hvniu ilic %%valivi-links o0lic chain: 

financial cooll-ibillions Intist be sh.ilcd b\ all 
Incilibi IN.Ililri-lialiolial fillam i'll asNislilm I.sbolild bc 
,gia IIIcd of IIv al IIIr iI IIIia I sIiIqvs.] till IIIIIi I NI-11-1clia IIfc 
is I'd; 

lop III 

senior andjullior IevvIN IIIIISI Ill- it Illilior strategy Ill 
lollow. 

IIIv (11.%,( v III of*III;IIIpmwr capaci Iics itI h itIIt IIc 

Outlook 

FAIC)is Illvdi till I-Icyll I olif"clixes Ill slippol I ol'agricilltilral 
n'se'll-ch (.1) cle'll k staff, thal (lit- orgallizalioll will 
(,of I Ii II uv IIIll Is I cr ill I I I I)it I ional resca I cI it ooperat ioll. 

llcsidvs illc x. ;I[. [()It's plo rallls ill at'rictillille, fislirrics and 

fim.N!ry, %%Ilich im. allvadv illildclocilled of being 
initiawd, [liv nccds ol'ikglivolillit. %%oll(l%\ill(., and 
pal ill Iomm ir.N, \\ ill Ili- kept finder 

, and I](-\% \%ill he dc\ clopl.d.
 
( :4111abolalion ill all loattvIN Iclaird (itilgi ictillmal
 

Ifill IlIcillbvi coulill ics %%
ill be part ol'FA( Ys
 
s IIit Icp (o iIIIp1m r lood and ag Iif 111111
fill I)Iodlic Iioll
 
Ilooliv.11 1cm-alch and %\ill11.1%r
a hiqll Iniolily. 

NARS, ill IlIvil dillcicill slat cs oI th-kch )pIIIcIII, as
 
if)(.(] cm Lt.] , "Ilvil do not posscs,, Olc absol hcd
 

capaclt\ oc( I.Nai 1%
1(,takc hill i(himiat_ r oI Off, ict Imicid 
assi tam 1.('11' Icd b\1v\wl nal oll wli/illiolls and solm cs. 
II isit \%cll-kno\%it I,if I Illat \\ ilholit 4lcalill ;ill 
inh.1,11 If(fill" and [lit' applopi imc Inallpow-1 m illc 
I lit I i( q I;I I II,%v I Ii Is I, rcsc. I II II ;I IIf Idc\ clol III Iv III p: I )jc( I t, 

citlim if havc ill(- ilill )at t %%Ili( 11 div\ it c suppost-d (4) havc. 

A IIf .1.11i I Ii\ I. s I 1 .1 ( vl i r-, II II" : I IIvI ('14)1 c Iji. c( m urk (.(I\\ I Iicl I 

\%oidd 114-11)Io 'pecd lit) ill(- plof css Ill dc%r1opilliz 111v 
NARS, ;fit(] ill tom ill;.il ahilil\ w fall and ille 
Irwilli'll and If.( III1oloLj( .11ildkilli, cS oblailled in dw 
ilticinational ( volcis '111dill Illc dc\I-lopvd toollfrics. 

IIhas bvcII p oposcd. lilt ins(am c, Him mwe iie %bmildhe 
mal/l. (,/ 'Ima ialb,11%f Vvillviall, Io) \%Ilich 
"OIlld be I "aloallh. locch.111i"Ill to chaollcl pal I ol'tli(
aid givri; b\ it adition'd 1.1 ;Illi/a(iolls. ( )111111,ollicl 
hand. it is ItIC01,11i/cd 11.it (14-\doping ( oulill irs Intist bv 
\\illillg thelliscke's to shim. ]).If t ohlic (osts. Anal\ 
dilli-IcIll fimns ol bolizonial coopl-ration b\ sricillilic 
associ;I I iol IN, IIIrIles I chaocc (11,p] of Itilling ag I ic IIIIt If: II 
14-scal( If is giXI-11 to [Ill- stIppol 1kc/cooldillating t\pc of 
.1ssl 14.6 1iol I. 

FA( ) has gm-n soppol 1 (4),;111(1Inadt. Itsv of , (Iisci pIi IIc
of it n II d a sso( ia I it)[ IN, SII,-II I,, a IIi IIt; 11or Ill;. II( I)Ioduct iol I 
isocialiolis fill Imim \1 ms. Also, FA( )is activu 
im (A-cillent ill sr(linq till Icgiolial associations of' 

b ills[ itill I()II.,as dom. lilt dw N't it- EaNl and 
\Ili Ill All ic.I. and I)LI11114-d lilt Asia and (Ili- Pacific, air 
IAa IIIplvs m IfIll II[(-[IIioni IIg. TIIv NIIong backing given 
If\ I'M ) fit([ IFARD sim v its inception has helped Ili(

http:Ilooliv.11
http:14-sc.11


lederation to carry tot its progriarm. Still. it.litids 

dtevtitd tot'stiliblislh ii"sttltlIl ita these scientilic 

gi uotiigs -- tnd th outgh thamilt N:\l S - jit litajietd, 

. tl Ai StIlilt l t iv ht tI t Iof iat )tIhI\'hlF,'IttIis,trir II ii itittil (Is+. 
dollolrigi-'licirs \%,,oild rtht.d,bI 


A Itrlia mtt'ta iid 

hals in t prot osie l'ltttl , l 

alarrrilit iiutlitmIcihi \i iiitl 

t h sitI ttttIist 

ilq sig gesii tw.o 

ivoilld teadil\wiotri lit
ove''-,'llphasim-,' 	 h. vic'h
tI'rdiliInad IproitI apIpIoml,,t 


'I iIHc,ciii' t 'l 	 ' h o i I (1 ( I )tl.(.oic ( h'II iach ,,,I\ ( it'iit, r III II:k's 

I itlit n atdi lilii I tuigit illisilitl i ittill issiitrl+tli' i liiti <iltjtt ittiiilitth.- huh t i'lllt 
(b) ard (c') \\.hit h1 h,1\' uo li'., (!(-s.( I ibed .11:1,\,v, ' li(th' 

of ,;l"lr1i,m ('i ;Il~tfli'lliciaLlIli d I l('tto 1.1L ill h il" -i I ll 
.
 

m i Il iIl Iilm ,'" li"t .,tI billi,ilti,ll hlt ,R tblll s _ *Io ,( 

w lldiibr (icd\ it h l h h,' chi,t II t )l tA tI,Ill' of,,l i1 

ii iirii isI 

v\ tt'lI t(,m~it' it lI m(+t.I IhIt I i t 4ql,;II( - h t()k',, 
\%,u litr laitult 	 i ti' rtiti\ il sdt,ti t.i . f 

(hit

h I..11.1~ ,UIlt v ',\ 11 lt it is tht'pool , l I Ili( h ' il 

gKra' sti'.h1,1l).I".A t l Is.(t vI th+it(),il 111.1+ . has, pio,\ ;If

wiiito tt-stilutttl itm~alkti/tttits latu staggusts
ul1cat 	 IIl\l.ijl 
aiIll ( +t.,I.o v'h lili t l '\pl)i' t t \it1 '(4\ + ilc,1. j+ .


atssista 1 Illililoit ch s In is
'.11ifillcltH iv"+,+.l lilttnov 

+ 


opci alttii'l. Iliop, ,A l so ' , ' l'Ihf,' 	 . hr'< w Ilh(itllcItlu-'vi 

Ith.'lI I) ditit i'l 	%%.' 1 11 1 , h , ,11 Il [Ith I<+m.',t m iI d ,e 111.\ 

dc'(hh t([( ill1 Iln4 Ito, ,th Iv Ill va..IllA ll,)( ;1]H+,li iolil .tl+ 


()nld 1,1l an Ilp,, ,,I-(! appu omI
4h, h l~ld. 1th,' lilt lG f,,' 

ollitlit s,andi lk,I p oit' t' l iilt(,11h lai'.ola~hhc ~llillil l[ 
lilt ics aI'fl.i' 


Ilil',,Kcscd tlim(iist t'\li'iuOii 

+ ,
 
lc(( 0 w ll~l d(A,,Iflhid (,(ltll-,l	jitvl rl"+lillili+,h ~(,llAR n"o a l 

o~wrdolol soppilialins. 111;11ililltl Td Il -' 
.t 4-4'(oilt,ilwiiik c': 	 • 

sou l t i lli ( it 

Il i ohi l'ai"R i l IIh+\sis.l i'. 


Indi illl. icil'l ll Ih111l 1 ,lilli\ 
h'\ -,,h+ h 'c t h\ dit' hi'i,1 4,t Ihll.inalilulalI)' 

m~~~~~~~li(~ f 1% 1 1.n li l ll . o 
ofIt~i(lirl h t 11lii i,1 \\ ch h 'l cwmil . Ihoii+Llllii lm ll
 

loil l lic ll l 1,''h.vl . op 'l l ch'l 
r l l,v( ill ,1 ,,1d~ lol dl~ 
nI i ati.[] n al g li ul vidl i'.1il1hh 1 wh ill 

h i I'lll, kil.( 6in 114-d l c w 11.'', hal.1d y li olidl l i onl ),11 

diliv1 ('z l 1 

C, d lihi 

pl if,l l.' Ill h 'A l hi'h 

i 'u u.it, ,,i i li \lt~i i-[ 'lh,i h, iI ), 
tc l tp c i l, \\l mh i i r l c l up a d wI',ld I I-1 o l 

~ltl liil llti~l il~i~i ih 

ltingil~i
s ofi I.1 ,i~ d iwosii , itl hlooiing il l 

b",\ c ,'+i jo I 's 111i1il l ,till ,,Ili'+."ni liohi,;d iah.,ucv S 

ash\t+~isll I )li imi ti,'i+iii ,tilalr <m .m II-\l v+i p itil iiiA 
ilRS sj~loiIofNa iran i a rd dt01lii i 

ll' iiii)'li>d uh h l ii ,,i~~ilz, ih ' + illiu (15h1
I , '', 


agilltll al rescalh inaid il dsc lop ig mitarit sw\,ill 
ttuli .tot rci't high tirity itidiniatial suppoa rt.tittipr 
:\t tllt s;lic'tilt',t11iii lttlatitna tIsttr-lah andl 

l' sllilltit
tIizilIi \ lllook it sl agiaittgi's 
%%hith \\ill i,'Ias,.d on h.;ilem .t ld \,+'d v'Xlct'i'i-ice~s i,'h
 

. 

lIJIIIIt -t; Id I + t 4-11't A i\I I - -aI lIIst((I i l tII( IIt IlI, '- + .;I: ) \'i 

i,+'thii lagrh rrlitlral tpuit'li tiil th( \well-hing of'i 


the ti' ll lpol~ liill.
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Ibruis, and ill their mil.nagerriexnt, mulst first hbeexamint.d. 
Trhese+Canllbe div'ide'dhnlo two (categ'oriets: vwetitklieSSrs, 

a nldp ro lehm s p errciv.e ( .(rsii(I a;k setsd b y-rl+.i|,;ll ., wve n ets 

identifit'd hby o(Jtsid,P whstelt'otherns Off, rcsvi-;t'll m )lle 
'(tC011\11011W ,knesstes fllhow. 

€dil] l:Vpt1So 


e'arlier 


(t)The 'rt'lt is arcmh inslitutions o11littl 
have the'ir sit'-thls andI \.'tvaknltssc;(s. 

Agricullllla det\'.hlpnli.lll pri'Iibralth1oritiv.s, 


urt'mcar'h (h'+rlltnlll of'
its,it dliision \\ ithill Iliw 


agric'llhort,o)r,at Ibesi,thelartilcil %\
it ihhill dwt 
Ininis+tr\ ol'agric'lt, ll'l.y that inthis. %%;I\Tlw faint 
it is va;si+ ill( o, e'achl 'prorions.1.10 <'S tm" r'It- c' 

andl h)int'icit,,lo %\ith)dc.\'Hlpill.t loic~ithivil . 
RI'st.arc'ht.-S,h chw.',r Ickh.gaitcs';ilo that thlis 
r'St'art'h llat,po.sition, iond in)tillitsil"to it sitd 

ina cai d ill h- , . rt - l ' n dl l li t a ndll .hi.rs 's ciu h f u s ; if ( . col '-
+
Ill(Wl'tsV vl]\ \ oli1th1all yh r.Nlo l'o~xvr'
dlitv
 

r~tsich d1ivision aid Ivc.rt1hdehl [tnc, 


a]-aI Ivi 1 il'L(clhcriilh\ ciscd.(h<ls1, crnilJ i'lis lh\ 
al'c si sllc <'Sii I hllriIra\,t l Ii. S't'('c111 

ir,li "III ,
114.s1rplH'.rth c ui-,t~oiI+IH lloll l ls+.; 

o\;hkhIvli,lli \'. c l-H' wv amldl iI dupr'lfh.r 
aoillolrit\., \6 1idll 1(.\ 11\' i-m ur' ,c illa gcS ofs l~Slp 
m a kin q nd im lvh,mv n im po<li(.d htisioni,a n d th '-
po lt oh Stall.,..Idr'\I'.vh~vIalld dlisc(iline+hilt. 1 'cv 


illilodlhli\ -,icilllSI., 


I IlhiIiI lil 

ilgriclI II S' lc r,'icl,rt'l 

Il s)i l a (ilit'lI o, i t~l rIi l mIilit ifn d 
tmI I'vs'a t'hi 11laio,)loh~ 


villi-c+li\v'less. Itnstahilil\ hil bvIh.t11su )\~.
(yhc.
 
ch'l;lig tihlmt d ltm St~tills;is+I'loil(in( ol o+ wid 


[~liils,.1 [inl ( ,lSIIc',,srs+, litilimaIh iId
hI)\ l ing,, 


ill\f-I\ill111u k ,I-4.,+H
, flilm ich c.H cliall4c" ;11 

tgoverl,l ;[fill ill 'llhv+v
p.lilic.,d h.cadc.shi!). bring 
%,iIIfIh c di.'(lil.[rt11 idl , ;HI di Iccli4I.- s lo .i,'cllI ilic' 
andl agr icl'itural ch. R vsvi.I(.Sf.;tI I 'his long-twI.it, 


a il11I Ic'ttulllI cs". f a
(I l lll 111III cylIhIc(lIle. itlII 
harl si l ls-isti*lic\" ill,l liioal '-labilil\ and 

rI.si.ar'h
iolic.y clive.i\s
and i.lil\,.' arc c'ssv'lial fill 
pr'(du'l i\'v ii'ultl'; I €m,'o <c-il 

oIh'vadvihi] of l'lhc n'scaltrth 

syshlli mporllal) Dependting ,ol I 

(',Tlhc' aimlic aL~u'i'oltoral 


is al+lh illl iS•Ilic. 


tlpe o-ls'vi'rh olgalliv.'ltill illIh+''country,Ihrc 

no<ml plilic;ll h' dh'rshiI of
p flare~\. ildlmillitrali\'c 

sc~itllilic', dep.ml i.of,"di\'ision isIIll.rl'si'lu'ch 


\%ilhlil, h''m<al h+;Ihershilp, though
it IliilIy, 

in thle(f only\vi'.sted in'l (l 'niti-c(h, is e'xerc'ise'd 

wvithinllhv 1r eh0llilof fllilsll'lliVc'l coi'(HII'oillht 


pe{rmnent(llstrlvtall,w\ho is almlosti anlalw\\ays 


adm inistrati tfi, i sviii-alltolloill lls
.e;ll f''.1 

rtescar(:h
intliltlw, suc:h admnilstrativr c'nolol is 

re.dilc'td, dirlector has,gu'tatly and til'- (oflrst.;alrth 

aImuc(h grvt'l' co+lt' iV''lilthv ethl\-ol'hlis
 

ililMi lltc a n d~ its.p rogaml;lts , 

we'll-trahlit-t[ wltrhic.i,€ 

technol~ogists ill \'artius l'itls and)( 

(-I) Tol i.!w and sc'ientists andl 

ill dwH 'ollillt1", 
lac'ktol'l'jnd , to hlirt. ojtllsi(htl'l 'm +,

1is it' ilijcor 
t:olis>traint oil ht.s"rcligth w.'INARS,ill AI'i ica. Unle<ss 
tht'rr lliationl~~KgI hilatt'-al oris supllcl)]t dl] 

intltilaterHal pro'granm thesc+q\"'ak NA'R.S re'mainl 

we'ak. 

m-'i'knes .,\Irivi 
' Ani)(lh'r nuf.jor soFINAIRS ill is
 
+ •inalhml t'+v
ol'Ilullt.~ Iruc€car'h, fi.Ilic plrchilt 

an~d nlllicl'lialll'icft. forlr-alns]) tot-qlvil~lt rlalio11 

+
e+Xptl)r , lb (iicilh aInd Inonrt 

rt'' ly , t r% viI 

lic'hl imcils . i Jitcriltturt, 


€ l' om a i nta in s a l at Il I l .s 

I sitohsrl', isI the' 

(Iriv'liliItiolIlofhth rI.I- s offvINI~(l 

(11) Avo I'mm~TiIic'i i I ,itouIc'sI Ithit 

I (.it.I-hprogr;IIsi 

tih.'o'l to clll~ifi rt'sill']it'l'+(ir illt-'l ",l,014, s, 

rathrer lo dhirloh~mcil'rl'Ihiall ofriflr
 
iglict lllla+h'4' .i-lplucill.
 

I7 .hfi sci Iscil Itist..
I is, l il tl do+n<t ge'n'rilt(v 
s uittlhrew a rc h'i dhc 's " l llp+o o f.lor cth 

t,''Ich it-s
M\v il m vt,igiliicillt iIlpr.\,tlmiits oil 
eislilg on'.andI%\'hich vi'+) Ibcrt'dil\y adoledt. 

,"illilarl\,thr v b 11,1),c w\hic'hh,'~t 1 re.silli, 
ii c d %% u Iia(I I ,to<ll.l11In l Iiz i lolI '- tl~ tl l 

dditional n-sc.rt h1i l ia l~)t+ilol. 

c'lailli'(I ill 

ith[,)I(w\ u Iash (.11r' w\hat has hbern 

(H) It is, also Ihl!Ihv'rv is litth' illlt~liOll 

is goilg oil, 


a'h 114)%% r suhs c'all hrblist(. T he'
''.I lld ille 


trililiolial sc'iv'ilifi"
lpors,and r'pol,s containl litleh 
ol"x.,Iht I l S~~r+, Iic~s itlul ilindhlisltit n Ia.r 

h(hqlo iln tca;ll tt ci'
us lis ly. 

n li ll .(o) P .I) liagt' 

Strategies for Strengthening NARS 

akivissc.s mns 


r<'iovh's k ill 


This list IIl'\\' is b\ fill c'xhausti\vr, hot it 
f lIrame.\\' whic'h slrah-gis lilt. 

slrcigilht'ning N:\6 -ft.NtI>( It mst l ]ulidsc:usse,,d. 


stre'sstd
that r.spllsihilitivs lilt. imprlt',tlil alrjroily 
thlosi rrcscalr'hrls, foicltliolaritesb pftht, gov\'t'rmntvil atdhr 
pl'-icy-makin~g h'\'el,and olfint~:;ry and( financial 
instittutions. In|divt sligete,( hid\\, t'ilhasisstratt'gic.s 

is gi\'ln to w"'11 i r alldo(( to)Ml''nr hllhat l'('stbl w 

NAR,. This is not1 becau;llse the c'aIIst-stl'tht-wveakne+sse s 
itr('
Ill rrilthe'ir but beIl('_' itw',ill ItolIbt-l, ste be helltlhl 

hlookillthr problem fi'<mthe pitls o~fit'\\of'tthrrs.
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This is dcsirablc Since discussions and htclaillre (pit 
rescarch elli-clivelless art. usually by rescardicl-S, who 
naturally bighlight tilt- rodis of'otlivIrs. 

M if I I y o k I It rcsvil I cI it IS' (.(,I I I p Iit i I I Is ikl.(. pv I k-11I I ii I I, it I I (I 

in Alrica Ill(.\,%%ill persist lot wally Illoic dccaflcs. It is 

pel halls advisable to A(crpt Olcsc illildc(loaric, its part ('I 
Ili(- vilk ironnicill fill- cxccotilu It-scarch in (If(- (witillem. 
Fulthel-Illort., ih-cst-alchers ci...scl iollsl\ addi vss (If(. 
ploblvills \dlicll art. %%ilhillfilch collifictr'In. to chilo-'e, 
collsidelable illiplovemcm \%ill bc achiuvrd ill fit(- NARS. 

I ) Go\ rI IIInvII( agi irliltill-al n-scal-cli polic%Should bc 

iIIII)FOVC(L ShOtIld bp' gi\ ('If SIMI'l)(1 foCil" and shoold 

lip. II.\ icvcd pcI iodi, 111%II iS .1111114). (.;Is\ , ;is is 
indeed illv ('its(, limsl of fill. tillit., fill gm-crillucill lip
think ol'solo(iolis (4) ;Igl icoltural polliclus oil!\ ill 
trillis projecls. Rcscalch is Illc kv\ 
to incl-cilsing prodof ti,. i(\ , and im-ustlot-Ill 111 
aglicultol-al I-c-scalf If Should il(,l Ill. soholdillatcd to 
imcsfillent ill ill'i icoltill-al plodill (ioll. I'llc 
dc\, of a iciffill", discasc-n-Sislani 
('11.1) \ aliel\ , a 44)(0 b\ In ill, 4'r plodu( tion 
If-cloliql1c, sill 11as Ilic \ '1111Illinist-11, call \%illlill 
it Cao In 1%%(,(ImIldc oI- it ill1c \ it-ld's and linalluial 
Ictill 11 illmill ;111Nim rcas'. in im cStillent in 
plor!l1clioll. 

;o\,(.l 11111cm Should 1(.;Iliz( dial lf-walch is 
cxpvnsi\ v. it I; kkcs tinic, and if,, Ic- uIts it I c 

impit-di( table. It took morc dian i%%odccadcs 
betwcen Dr. Boilatig's ou(sianding %\oikon \Nlicat 
dold the 1111i'l-l'al adoption III his lligll- irlding 
\;I[ iclics. I'lic Smut. ;iljl)lif.S to [III- Iicc vioit'lirs 
(11-vc1oprd ;it I RRI llo%\ glim 11ill most ol'soullwaNt 
Asia. EvcII IW Illoll, Irccill ploblvills, Stich as 
biological conliol of cassilva llwill\ bll , Ill. fill. 

ch.pIllf-Ilt of 114 11-\ it-ldilit, Illai/v If\ Ill ids, it llas 
takun sevvial \(-;if, bvi%\cro identili( mion ohlic 
probIcIll and illiliation ol'a Icsf-an 11protZrioll and 
Illv adoption Id'n-collinlell(lud solutiolls. 

All(pila-1 :11itiol polic\ pill'Ill is 141igiloic it plobicill 
oll(il it assulliv., disasicl plopol lion', bclolc (11111ing 
to IfIt,[ "inslant" soluli"lls. Even it adc(Illim. 
foods afc a\ ailabli. ill lillics ol'sm 11clllcr vllcy, flo 
instant rrSIIlIS I an be Imiducc(l. 11"I c\cII by Ow best 
It-sual( If ilks(imlimIN. Er, -ioll, dem-nifical loll. 

plohlem., conse(locill (Pit diollijil, insect pcSts, all, 

SlIch prob1clos. Rcvill( livis do 1111icipale sollic of 
1111-seI)Ioi)l( Ills 1)[11Own Ftil to oblitill holds fill-
whal llvcds to bc (lot)(. 111161 it br(olfl(." (oil law. 

Till. "olulion to dw policy ploblems I-c(Illiles 

directors ohescal-ch to fill)\,(. oil, ohlivil. rcst-al-ch 
"SlIell" into the "polidual" alclia, '01cre policy 
dec isions arc takeo. Ijitci plutse betwven sciclICt, it II (I 
politics must Ili, lialivii st-riously. R(-sl)oijsil)iliiN fiw 
Off, scit-licl. component illfelphasc is that oF 

Sci vI I I is ts. I I\% o I I I (I br w. o I It' I( I If Iit I I I c p') I i I ici it I Is 

illid policy makcr, lot- titkim no action oil issues ill(,%, 
kill)\%- little about. Rescat clict sShould not assume 

ilivy ought to limm". 

(2) Fol- OVVI- of. C told i I II;Il1'dVC;It I CS (I i H ('to IS ol' 

agricultural ruscill-ch in indt-pendem Alf-ican staics 

have complained ol'illadvquale follds Ill: rcscalch. 

'I'llcy gov(.1-11111clit fall Aliwd Illott. fill. 

HISCIII-ch I)III Simply (lot's If.)( givc If-scal ull illc Iight 

priorily. Perhap" it is linic to I-cvivw Ow StIalf-gy I "I' illcl-vilsilig fesvill-ch fillicls. l'irst, dw 'llilliller ill' 
pulling thc (.its(. across to govvi'llinclit shoold bc 

There are M-vvral options, and Illcollvs 
adopted tollsl (N-pend oil dIc cilullillstaliccs of, 
individlial coloillit.s. 

Rcm-alcliers 11111"talso bloadvil ille bast. fill. liolding 
rescalch. Indusily is it lo[jcal solm c ol'i-t-St-arch 

Funds. \\'ill) till- colonial ])its( ol'A!,riciln coulltrics, 
CVCI'Vol Iv legiods lescalch its it Sol(- lespollsiblil\ of' 

Millfillatiollals, \\ hich dominate Ow 
('0111111CITial fill- coullil ics, Iill ry oil[ tllcir 

rrscillf 11ill Ilic hollic bilst. III'llicil.
 
companies. Tllc\ havc shm%If ]ill[(- inlercs( ill
 

1,1111ding n-sralt 11ill local inslillitions. 

Till. silumioll must cliangv, alld qmcnom-lil itsvil, 
has pl-ifilary responsibility lip bring Olis about, cillic'. 
by legislation, (w bv all appl-oplialc Science and 
tvChnology policy. Whilc rescill-cht-l's 1111141comillm. 
to work fill, tills change, Ili(-\- most fit(,\(, aggrv .sivcly 
to industry i.%illl (cillpting proil-cls. Tllc\ 
nilm bridge (lit- (.olllllllllli( mioll gal) Im-twcell 
I-t-scill-ch and industry. 

16 scal-chers Illost 1-f-exilluille and -(structill't, 
If-scalch "pl-odocti" and Iv(1111ologirs which fill-\. 
I-xim-cl I Illllcls and indlINII.\ to adopt. A ocw clop 
valirty mlich ;I;ts Iligh \ icIds Iflay not bc ilt-cepled 
h\ Fit fill-is il'il is ][)of(. to plevililing 
discases Ill an their low-vieldilig Ili][ stabli. v;.Jv1v. 
Alm:, it is liol very hclpII il, l6r ins(ance, it) makc 

ICCO111111CIldalions fill ow ol'olinvial fi-l-tilizels M11-11 

all ill(. Fif Inc[s call gct is spal-sc olgimic Inallifle. 
RI-collofirfulatiolls 14)Fif illt-is shoold not bc oil dw 
hasis of'resulls obtaillv(l in expel ilurntill plots which 
an. Ilsoalk w(Al-Inallaged and supci-vist'd ill hight.f. 
cost, but oil %%hat is oblaillcd ill Fulners, fields, with 
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div It,%'cI of titcir inputs antd techlnology. (7) C~Iikbi til %%'ill o411lther'sien'tists and ilist itt ts 

is atgood fiv~alls of tupgtadittg anid ntaiitinaititt 

d 4 t ouTheillInssg her is thIat reol ito stoadats There4, is4( it ltt'h o liiutui iit 

ilions obtattii 1 11 f4idttt na 1 . It loi ltivIacto4.454'I. of stl tl t'4 i-tit li ~jl Nu' colbo ration4 V4w ithgl~ttiler1141 

14 I lo414t]I instittions(41 h t llt'tt'IiI 444V 


r il i all 1'lii tlt to ,4'M j~iill,aill.\. s ouldbe t %%longt' iot' ont,'4lsoe.ivlissIla
 

Ito4isI fic i t Ifin t',i4 1414 Itismta 4k ttIe I It) li' tttttt e 'tV41'li~.i 

siittlilt 44441k~iusitt 4'1s4'wli4't ol4r~l scientists14'tt.or i 
M w''t rs tilc i nst it tils ill1A4'ltu's';Ili I poorvt't("4ttI~,lit ts itl 4114144lIci'lsh'14444 n av It 

such~4'141l4'VI'144l414iplannin.bt~s hlt dal '414ill4 bctl should' It1 shouldt1 i tilli.It e mit,4 ng tLgIiticr 

poor'tt,'1t4'ttitc ttl.ta . ndit4b'.11e odom\1 , I4bo i441u14) OIlil. iti 5 bits i lttl Itt'(.14444'V't 
midt4i44it)1114'it5'1t1 %\ill14 dif441l tltti hAtilavatgesh'oITIDd 

t4'4',14ls tilits i inbliti44 I rsca11\ I'm444tI4aliv h advance Ir tsl( tlsitittgto114) m inkl it w4444t~ltlsrIl 
4'\t4i4514all ava'ilable'441111 Illaion51S 4 tg~III' ivogsl ton. inst'titutions4 mid4 441414445i'.4'4 t114'titils ttisittg ill414 
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Figure 1 -- Institutional Model of EBRAPA Research
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anti material suipport of'such activihies and illw exercisv of I)tnrinlg till' Perid 19i7--86 d1Wrllirfisc Cnlltc(l11altlf 
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With regard to the third factoi-- political 1-us, lilt io,, 
__ENIHIRAVA's very creation npresenti an important 
political milestone I'I'llin the tiniv ill which thc Brazilian 
goverlillivill decided ((Iincreast. its ilivestillent it) 
a'Cicullund Ncicilcl.s. This shom-d I-croullitiol! ohlic lok. 
played by Ili(- gencration ol'kno%%ledgi. ill (Ill- ol' 
ilgricultill-al prodlIcOvilN . This dcckloll call hv 
dt-Illonstlatcd b illlal\ sis ohllu alliount oh.c.solln-cs 

d('Millt'd li)!' 1CM-MCII ill LNI BRAPA ill III" F(TiOd 197 1/ 
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inade ill huniai resourc'es, dlilltllgl oltlJostgri'lall 11st-:i 

andi Conitinuinlg ilt-selrvici trainling, hais Ilpj-d Brazil to 

(Cvt'lpa nai~tionlti pool1 ol kilowledgt.I'i lsii' and1 

IllliItin o' l ir iollll i 'ciIIII-lpoblsemls. 

EMilii~ll IllPrtill' (It olill'l 01s 1,1 c ltg ilic l 
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paliis jiIvoIvIvl. i'AI BRA PA will wit'ii its v~jll(.I0l'l'c 

BrazBAIA agrlllclli('-a lllllo~i',I~rliian p'oolitilns. '1 

Tillvillil iSilp lln w[ciloo iswl e;il.t 

Soilt-at thirvmnacliiain Rlaitd tudkies-(-I( 

R'i'llu olilss nowilti ob incorporin do w" ~pd bylh05tll'lt 

ill1the1i d~ispsl bLNdliiI.PA Itiwiill ll dwli illllii 

(-Xllglillili suriult.IlThIlrin ipaltviIlls.t 

ll lo ic ;I vbrt-1\(1.S.]Owd il H tl171\1in 
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The Live Germplasiii liinks (BAGs) inclujde cultivais, Utilization and Conservation of Energy 
stirains, clnesaniit reilaw(Wldi Blesidieswi sp~ecies. 

conservaJi~lt' io i,i~carry o iiicharicterizatiio iol d liiiTJeliit llilSJclliJ'ts shiiii'. i~rn 5JliJ.il li (.1ii n. I Inor 

A iniiiii is k fill'dw p ope utilizationsllIljiks ilsIII'taIer ilcilgy rziinelit 1 

5IJawia s ad fiill(1 ill(,mu lt lation icceJiJ5 N ~ill~J'i iisi,iii Ii.Sii t illii jlticiIJan. Jolluci5lrgu il illI( 
Liiritge and5.l ia, l illI'tJJ' w n si Ow~lJ'I jniIliJ l ionapriiiiii-lt I prdoiini iii d oll'itr' . icesJitoiii~i~ina (Jg.J tl~l andl 

II',JJl~'15~~~~~ ~ IIS~l~5.IliJlll~~'iiJl ~ ~ rstnts the' plod/.Ji Ioll Iltlzlil ~ ~ ~ ijii ~ ~ ~ ~ I112(1i''i~ li andjJJ, flc 

Thro rdct ldnevtionoSeedlve iletwi'1il Basicllit is liclict-p Soon'J I. Jll licth5JsliiljJ 'J l 

golillitle lill astl.lol' plifi ;iiiti Pet Managemen onttill- liIiwiijio .i'ii p-rlks anId mrl cu1 

co~l )Ifwrm-dprgrill IIIlliilInIll is g, il EIB RAPAJ pIill~(iclipat s il tiif( ''iiiiw ich(.ll)ifioudilvN 

A ' icr ll liv 'I~illvlji ( I iivijinipai i ti ll 

cols lvigli-nn olin tc ic ic n-o l -tcs ll. it til s bs it n olI'ld ,ts "' cs r -g l-d to ti l li71url 
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demonstrated that spraving of'thl (rops with inco(r)oatedl intotilte agritiltitr ou'tl Cer'ados and

it polyhedral virus is as t:iccnl as clheimical cnitiol. 
 le haee 'tlOtilbute to incre'asing tile prouclttivity ol'these 
biological control of A'ihciiillv has also larkedly crops, with great belnefit to tl. regiotal ald national
 
dlc('reasel prodhclit sts I+.95 9' ' ' li g toni sinllIt'J. l'O Il(ltlttes.
ill 

insecticidh's andi app~lication cqpcrit Ih is.
 

Anollthier +]l lli t o~nti bu~ltiontloc ilc l'c'i Itoilict
 
These lchitlifto's Ir.c 5illllvh', of'CaN9' aplidlatin.n n t'dlnsiln 
 al'grit'lturic ill tintc .errals s f1ind in tlhc 
cotntrol b' tic lrrilltefs. u their lst- oillr Iltlrl tte, aIt ge llt'a oflsoil li'rtilits'. Th' defliition ol'adtl atc levels atni 
scahieby liiruters could have highly Il('lble'ial eili'cts oi o latioll ratt'st'colltl illi lsoil a1'llitllIt1ts ani
 
the tile ttollelltlt and oil ith qlalii. of file , .ti peloplh. 
 Ilrtilizves, ulsing liw', illllSihnlt1s, l).ltash, nitrogtil andl 

zine, taking into accto'illt low fi-tilits collditiols ald1 
Plant Improvement high ilitolililnl t9\jiti ill tillc soils ofitll lrgioll, h'lp I 

lu thr.\"Il \ ll Ill l c , lts ,lnd tiesni .c .,,gn . t 
E'M IBRAP.\'s in-sc'at (- wo k i llOic rt'a ol'planl
illil-m-cl,' lt~n hls petriltl Ilhlc' c~t hlp wntl olv w 

Frlil Isig .slllv' l utlildilll. lpla l It't' andl bg lcaltlc.
 

s l l a ills l l di , % h h cli
orc l h s \h i c' v e\c e ll p r i t id .a ll yv WX r e't dr 1( .gi g L td, l i ci t h ' a . i l gla s s,\ ; ti c' %\wi , g rc a l 

illrtmat-l iloth I\l'i(HISIrtemhstiMI Mit, l'thc c.to'ntial lilt". legion have h'tll indit'lht, such ;s 
vuetell . 

1i ch %;ll'ilicql ih clli't'i.\v so1llins At l p.gleand Ml i.olds liiscll 1 ri(ssc+1Il, llw r givting aIll 
to Illodelt' lip pll]btl uil , 'Ind l Iorr.Vr. , + eirtv tion .lef* to 1i toll', \l c ad~hlplahh', allilprodu9crl fitii'ial f 
I. slll Iri i 1 hficiit 'ifvIl mid, 1giis i lcllr.ti h fr stllen pirloNll1 Te lliig Sli-htari'd ic 
Tlhllal a i fortle erhhos,lt'shhc being Illa t inltt itinfiIdiltII (1111ssit.,ii ll'ttpic lilhtits
 
Icsitillit to 1wi',l, Ind dliw'aw., 
 li ilm l ' ('ill s,. loll avoc'ado and c'lcrillio\'a, as

WV'IIias fI'011 \ irh inUS\'ctVlAWVh. SUCIh;1%;)('a ;IS andt
Animal Production Systems ,.,.tll. 

Th'll iccll.logh,.ic . , (1.\ v+hqwd.tb\xINI BRAPIA. Sihc. it, Mlaiz, bca.tn,, ii.*dS)\ br.al,+l peast i-bii ill-~duTcl 
inll piol 11;\' vh I h . ridulioll S,\,tclu.s ,d'nilk and inoIlwIllv th' 4.uLill tsAl lili\' cp t Iol.lrc al]ld hu1mit 
bc'l' 'allh', igsandt 1)(111l(i , linow'alldl InH.' r'lich'llt. nlicadoh, \ v z\ehta).andl t- ui'lls d vc iltall lilcv 

Nufficcntly"€'tllillilaling."
 
Ili l'', attl, -, 

LIB;%IR.\IA ir'vai+ht ha', hicrii
 
(( t l aw d+lI(!)II d wlt ( ll';llim~l I'l 4 11's -hir ' (I lls 

ildil~'l t,I Bl.iiiall (]il11,16( 4"lldilihm,. thrtmtqh ih,' Technologies for the Semi-Arid Tropics 
Illili/illio (d.Illc. hmn~k t.11.zu,lct 'ti'+lit" 4d l/tI c'alilh 
Olla i l N e-'hwr, ld l a n da i , ih'q<l] , th'i \ ts lI Fo ri Ili(t,c r itica l sc in i-a r i l regKion o l'th c N or thca s t, ne w'\
 
F.Itlltplila) hicci~ls+ Al,\ l,,i ,li ,\ll ll ld ( '.har.lai,. tchnlogie's ;ir-( being dhvetloped to he Ip ovetrconit" (he
 
ainongm o.thicrs. In it ik (i lv alsot, ilh(- aiml is ti. olo~in sc'arcity ldfwatcr, Fl~o silall areasa anl inl regions, wihh 
sulitablec ms-~ w't s'' i, n,, ;is %%,'ll I,,,st-A'iwl to pl f+ccln-l , little av'ailalbility ttI'\aatcr, re'st'aiih hlas devlopedt~t por'<u 
\'.aitis iliilk lo'duclimlu ',\ sl'lls, thlmlu, IIh phoIisorIc'apsiuhes. This Icl(' illt c lw ill tc.t and labo~r 
e'stahlislonvcot (A,l' doIs.hl ),Imlilk lpmd, ciiml %stri.x, re'tjlll'tnic'nt, (t-cr't'lt scs wvatterl co' t untll>loll I)N"1,5lilnt's 
Tc( 'lltl t.s dh.\ .hl Iill l L , I lIllIc'h ifIll 'omtpar'isonl with c'. ivril'nthmal Incllh d.. Thet Sy'stem is.d I)\ 4-ta ci c tIIt' ltht 
filiil a l-c illinwicliati-l\, ilwl( I ,rwitd inlti ix i llgi 1111ncl s, ah ' llc b ing adti le. l l ill ( iwtll; jot yh~vIlotlh'asittril 
pi'l utilh ithhi llw lc MAII.N\Slltll.S %% t~riinlrtlal stalcs, maingl sutCc'vssivc l '~o ps ill till(' sailli( year poissible 

inllrkctalehandlCpoin'< llt %urlphiscs.A\]So \vortil hv loic 
Technologies for the Cerrados is a wait'l Ililizatiol.u , sll' which dhepends oil ithe 

tctllic'cl )lintof'sil-fitl rl-tI- ll'h\. Ili1'a111s oilhcI',I c r I cion)I 
Tile (CerradIo, (Sillinllsh,), %\licthoctt'llt ) l l t l '+, <+siiall caih tIll l otl i'ttvic. il~~~i~i ~-,4 iofI 

mlillioni h<l'lillcs, of',whhch illtlii Io ll ili ollhl Yii) t'i.l) Yh'i+.i ili'tv ttu r .+i( t;\)
 

.lulli\'alv, hivi' -c'Cei\Ttd approprl~iiai -cilirch Inlit'hilii, ill its colm iI 'll'li loll. 
illki\t vilil. Tl'l l i sll avv bfil\I i 'lli'alct 161" Iiths 
lIlrgiolll wvhic'h pc(.l'llil ;i slibstailllial iill ifit'alitlll oftO I n conet'(lV'lionl li+;litll,+ ic' valrh is sn-tkin< to} red(utce

' Ilittwailinig- p~ictulre ol'low', landl i liihtcliVil\ ' , 
\'iller (+liiliiili lin petr prodct'l~ ioni liilit. The res+'+ultsm andi~iilici 

poss+'ile icl, irailliliiallii of onrtfl1i l ii'.4.t potli iliilc arges iliticalw Ilic! possiblility' ol'iip Ito Til6%, cost rt(hiclioti ill 
plroduhiionl zonesl ill the' cotliiliry, Prodctlli iN'sliv i ll ortliilliillii" with)tr iliotlial Iecliilllg,. 
Soyb a,ll a~i e. andi ir r ldlllli)ilt wiitvat I+ill in 
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USeus lauinal traction eqiuipmntn, such1 a'ilts ( 

CP'IASA muti-cuhivagor andt(tit push-cart-, haiv. 

proIved to1he, through their low cost and labor adl 

energy saving ccoitnv in the( rural emvitonniti, an
 
inlportaut 'onttribtiotniol'MI3RAPA itesearch it) 

agricultural stahility onl small Farmns iiillt ic 
s l i-arid 
Wiles, 

Noitable ri-sull', in fruit production, sioli atshauiauia (q1I/ 

lia/Nsear). fig (--:I i i/ha/ar), liarnon (oo /ha/year).

gilatva (70(1ta/vear, rI-val Owi cxtlr~irliiaril\ high 
poitcttiall ohlit- irrigawd-areas iii 1111N33r1113:stlri 

l11 iltc irid draeg ionId l)llo,)rii i/ t(-r o li %inea w .fild 

produccli-s. 

T'echnologies for the H-unmid Tlropics 

lti i331 It*ll353ills %33iljilt a (joll, .1 l aleot 
homI3itiugIlil Ow 1' 4i~1131 lil- iiiil wItIIII'log..
 

EMBllRAl'\ is J (3 
 lipill \\ iliil 41)13313t-s ohtioIll.1ii 

133clpiij l3l(3111Wit l. ',iili (Ill-
lu an3131 1'' \ \\1 

Itiliillleia33333 (lii,.s3 333.4(oi3*33'313ili131131i3. 11 is 

(i3Irk-cJuiii3 
 It-semll il lil3 at pl, (hung (13'idIil 


k133333l33g3 of1lil- p1cm13Iiil of Ii,-'nin.i313 
 t'icmo( r (I thel 

.Illlt(3lli sll. 311tt ,i333 333 uilgi3-iI(-cI~I4t 

ill Ii /111331.ra 

A' plcs 331jloil.ilt3333 has 33333o(ickdopf3J('i IM. i'll-i 

01(3- (3 133 glills \%it.s 13333, iiiidc '1'iilolitil 


'331tdllttonild
3( '11.1~313, 33313 ill 53113t.'.Iblis n-i'3'i11'3( 

iiilli itil 13'i3i 3ll 31i ItIm
313 113313", 14) 1.-) \3;3 .
 
'5'he'i (131llalto' II 3iilnl pl.lllliig. 


i331'3'5i 13.(sell 31 illhs I3'gi313 h311's 13, lIaill lillus: 

sI l'1131A(1'',l,11i31 . '13'c 3'lh il ((Ill's hI( ls.lilt 3) 

exl,313','l' tJ3' Il'x( 31 '31lsl 33113' Owiii i lm 1 lnol't.13of3 
tll''.'ellclfill it\1113 3.lili/3'31c1t1mi331,a io31, scc(jing1.tii ofI 
ntllJive. 11313'-,sa o1131,illhil's 3331,1h,1i'313I131 311' 

Amazon331 Ilasill filtcsis, 11;1\3I.133 3 gil- cl l33lillttilml 11) 

A ao Kikuyun grass, it- ,Ituulcjrll(.,lio(ls ol, 
Ililt regelltratioll ol ali arly dts'clopl'd gi .ing land, 
mtakes lttrtvasing tile n-i'ls tl viab'jle todlas. 

Bll, lo lltelitg. illtatiks Io3rI~sitls (llldl by 
EM'.iRAi3A, is also, m pn'iii anl cmtscit t' ! rililive 
to (,aJill( raisinig it) ilic Amiazoin regionl. 

Biological Nitrogen Fixation 

()iii' o3IiEMiBRA\lPA's mtiiiol t3illt ittilit 3 ii [
 

illv BrailIia ll )1311' his ITIl 
 T.'illcl3 niflt-to13 

s b tluls h ir lcl irii 

lic cut lit oli3i. (5 '113'iI b Il is silhjsiitill ha:ve 
hiti stiiii'd ill ii otiil I.'S $ 3333Jmilhli per'i (,I. I'lis 

Tlw 1.\i513.IiiI.1o l ll) l galli'ills %\,iii O plf- Ila lit
 
hi3l(gi3.l Ililtiict iliiol l
iiill l lld 33Im-tgtlaitt 

Food~Technology 

Rt5(ilii ill 11(3(ia ,33331o3~fId i'iidItl lo 3,35 I&
 
marlk(i-d iimIa~ili3(c ill 3333 I 
 %(-;i.s Itill iesti3-emll i~ll it 
coll~3,33igt(5t of1 13'3l~i doc iiOw lo3(vc3s (311ill(. 


iIlIhpll3'(iiiimm till (il i 11,11343fll./iliaiil J33'3J11(.The
 
iliii(,(li('i3(31il''3 
 liits ill l13 o3lkiiig, 03 li~ 

( csc3la 

i'3 l l it5''l igti~illl dX' 3ji'vs lilhisll(11531(1 t ll ik 

1, iil ('lil 1 Il '311gh5 il' , l31and( lilt li 

n 

t1.115l himi,'((Il 

Experience in Agricultural Research 
Support Activities 

ApaluIt From11dw13;Igli(l311.3l 13'3'h1113I3gy and(53'i5'ik3' 

\..It io31511.3 331atgti3' illtlt:i3 c',t3isupport3. li'vy art. 

3'1t1J115 iM ts 11h1lt 3'3lilll II lia"ill ,(Str(.tlil lo lli labtl 
sillvc s I l lioi11 ll llill ill'ill le\ e33l(ifIglleJl ius whic 
Cl'tip1isei-,Ulil.I. - 3 311 adl333313'taioll 331111 l div3 
'311t3s %lil'I(isigIlt brcioole 31151.lillhiOllli(i.1133'ahl-ca/Itjhl 

itt 111111111t.3is3331oof1 Il1,ill 3'33tl3',lli'tttlI 
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a) O ganizalionand. Idmini.stralionoffluman Re.wwcel EIMBRAPA, which lorvs, plocessivs, mid offiers to 

osers ;Ill Ille research proiccl information collsidri-rd 

EMBRAPA's expciiencv, acquired d uring its I-6-va [It to proct-ss resca Ich ;Ili In iI I is Ira Iioll, i I) order 
thil-well years oh-Xisicuct. in the alva ol'orgallization to I'lacili(ate dcrision making at varioos 1(-\,(,Is. This 
and adillinistratioll olloollan resom ct-s' (Illalifics it svStvIII is totally compillf-rized, Illus ensill ing lilt
to coopcrale willi olliel. countrivs ill Illmlers sitch as I)(.(,t.ss;ll.%ilt.xil)ilit\ fill. [fit, Its(. Wilit. stored 
the orgimization ol'i-escarch institutiotis, %%ith infin-Illatioll oil S( TA rescalch ploglionliling. 
emphasis oil Ili(- organization ol'short and loIIg-I(TlII 

,,, illchtding trailling abroad. d) Sucitieupiminh Evaluatimi,(,/ .1. iiadliaalRcie( (h 

Perhaps musianding to date is Ili(- vxpvriciivv it has Since lofil EM BRAPA has collsidclably 
acylilud ill (It(- I'll million and (11,1111111m) and coolilluollsly ill ille dcvcIopolvIII of 1-cst-arch 
ITNoUlTV POlicirs, ill dw vlabolat;oll ill, slullics and ploiccis ill(clided lilt. Ille cvallial loll of, 
adminisil alk I. nol Ills, ill Ow it aining of 11-scarch Illc social and 1-collonlic illipm-I ohlic In Illiologics 
adminisiralm-N, ill the SvIrt-ti'lli, Illollitoling alld dvvelopt.d. This 4-11611 %as illi(ially concentlaird ()It 
cvallialioll olpt-Isolillel pri It)[ loant-c' ill Ille dw vvilluatioll oh-Ilicit-lic\ (ol. ol'ollipill) ol'ilit
oiganization okork N(hcdolcs mid salai-ics, ill dw inve'stim-lits Illadc, I)III 111cNvill's to 
introduction jild film lioll 1)1,lilllll;ljl It-Nool-ce dilta arrive ill Illc pri-svill st:iL4(- %%hricIllc Sol ilivcolloolit. 
hanks, ill till- ituionimcd cminol ol'pa ments. ill div (Willoatioll pro( (-SSis of givalt'l, scope. Al (Ili- pIcsvIII 
lo;IIWgVIIlcnI oi, infill lomil ill oil prisolowl fillit., Illis pro( css illso involk-cs s(Ildics on (It(- Sol ial 
administration, and ill s\ sivills Ill Ilvillill plolection and economic itspr( is ol'u-chnologicill dillosioll and 
al adoption processrs, ailucd .11pul-Illilling all 

vVilluatioll It, not illolic 11-41111lilt- \ iv%\poiIII 
b) 1.,'?i( 01111,11 1111olin,111(ill and All 111111,111fili'm ldvllicirllc , but IIII)II. impol IanII\ of its 1-(Iliil% . or 

111ill is to say. ohlic (list ribill ioll ol'tht. lit, 
EN I I I RAPA Iias (Iv\vhpci I ;tit(I a(conin I it icd lescalch In-mucil 1111-ildilli-l-cill owls. 
it c(,nNidvt;tI)1v kmmIcd-,c ill lilt- ovit (if information 

Mid docillot-Illatilal. I I Ian I') (olintl ics [*Ill. w( finical evoill(io'l oI'lhv sil(.io(.( onolnic 
illivicsird, No1I\\,oc fill dir liallillilat Ill bililioglitphic CV.1111alioll pnici-ss in ENI BRAPA pcI Illim-d ille 
t I; Ita I m scs i I I I I I 1. .11 rit , d ilgi it 11 1 Imill ilod I clawd devvIollillcm ill 1114.1Ilod(dogics ;loll it Scan 11 

scivn( vs. and Ili ionpIc -kwm -Iv)k% ill lilt- ploglioll evaloatioll NNsIvIIIN, ol'invi-SIIIII-111 pro"iculs 
cLIbm itIiml of N(.](.(6%c lilt- I ()il(lol ,I ( I Ill) and I BRI ) ill pal [it Illill ), and of instillm's as 
colli-climls of III(I jolli 11.1k. aod Ille a %%hole, \\ Ili( It lo(1;1\ 1.11,1111cEM BRAPA 11, 
clabolatioll (d ildin Inali%4 lvsulm N,itillong ollict cooprialt. %ith ollivi ( ('111111 irs in Ille introduction (If' 
N( I-k vs %\hit It Illav hr L ikvll 14) 1vlawd lescalch silililar S Slvllls inio Owit t-scal-ch 

in, iluli4ms, svS11,111". 

P/m,111111111111"and Vollitulia" (,/ Rewal(h Plo"Imill and e) (.1mijindlet SFiou e 

Till. lapid dt-vchiplocill ol"Alardwalv" and 
AN a it-still ol'ils c\pvI it-ill c loll iliNtilillilmal "Nollwarl." Icclotologics and, ill pill-Ocolar, [Ill, 
dr\ cloplol-111, EINI BRAPA 4 .111 loll,[\ 4ollill till: a advvill (11,111iflocoluplitt-I-S, Iliv. pri-loillcd Ille 
IIII-Ill-dalc [Ill Illodoll..'ivs lilt Ow 4-1.11mialion of plolillabli. applicalioll oh-olliplitcl. scit-lice ri-sollices 
agi iculltool Irscim 11pl.11IN ;Iod plm rallls 0 li-qilillill to a givill \ al it-[\ okl( livilics, giviliq (onsidi-lable 
ill NO,(lolal I lialat 14-1:h) I1IrlII(ldII(jLjI-s fill Ow plodoclk it\ gaills. Agi it ollon. ;111(1ilgi it 1111111al 
clabolalionol Ivwaluh Imlic( Isal %ali"lls Iv\cINljI ;Ill. nocv-4-plion loillis, 

C"IIIpIc\iI\ itild Sf opl.; ( ) IIIvIIIodid4,-,ics fill dir ("llslilliling.1 lli lll\ pI oloising, lil-ld ol'applicalil Ill. 

arlivi-Illollitwillgid 14-scaldial](14,1110.1 The appli( it(ioll 4.1 ( (1111putel scic-licc ill Illusc areas 

and (1) 1111-111(ldollaJus I'll. ill., I.\ Analiml ill dic ( an be dividcd illio ;it Iraq Iml f-mcgol ics of' 

No( ( (.%s fll'ploL Jallls and plojvt is 'Ind I'll 11-4lillil ;if- Nclvicl- : , 11ppoi I it, (It-( ision ioakin ;Ili([ 
insliolliollill I-villilation ill IcNval( 11ol LmIi/;Ili(,Ils infill loo6oll S\ "Iclils. 
and institilliollN. In oldul 14.scI \ it v lhr oppol I ill 

tilcy. activilics, a Rcst-im It Ploicul Inlill loillioll With legard lo (.tjllll)llt(.l Sf icilul. in agi icolloll., 
Sysicill (SI Ill,) was dr\ clopt-d alld ilillodill cd ill KNI BRAIIA is dedivaird (1) Ow v\plonllioll oh!s ose, 
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Mnidis compiling iles on ilt.w gl't;It(.'r part qdf lilio al it div'i'u'Silicatioll ,4l'lrodotctts allI it Ip lo copltiol w.,ith 

Cxpelri'nc, ill tw S()'tti'. tINil (uIlit, 1t) Iilt\ i)lii ii kniu i hvvcls. (hi tIi ctliv. 
hand, li t ( 'Xi l'cwt" dlal ' bcliis cc'l tc it l %%ililolv 

In tl -ittogir" clc ic's itilat d ti thc '.[l ipp rt Iof Jilll'ilIasifig J)) -t '4.t'ciS Ill 1cc l01. Ici' 1 cr'. filyljt 

fiarno's' dc'ision4s, ntoe applicatic s hi'-
 stJtaplI)eipci(hrt..

( t'\'chqped and inltoccttd ct p l minwllal].. Strait
 

exam pl)es INi'tic's. apl ications arc: .4 It)alitil'v in .c'c'lhng ni\ iic'Ol'!., lt-Ilt'.i s 1,411.citi flit cli.i\'a.llt (canlimla~l lr-+lillls; IN) pu(st cl~l~ltll'l:t) ltio I](-%%ailcas, hill 'df..r-villh lo dohlcli' itv" ll'lrcas. ' s lilll labl ndt 

oI Itccmlcgic, IIfr itk ,i tii)i c,,; acil i) crNOaillahis laud, and illl No\c'illui i ill Ill c t co lit.\ , llcc'.r )ii at 
mixed c'rcclfcpii si c'cc . be+chi.iilii !c iccht tlh, iltvi i..i\ v c Iic,iillm i '.cit'lIcc' 

and) Ictillli c)' to ciiciiil' 
Ill dIn' Irvicf idd iliii'l ica ll c\' 'l~l, Nlcccii'l II e.l 
c(hvt.hpvd lilt-I Icral ",+c cciiclilistriim sip)J l I Ilc clhtclti' ilictjccl)ic oillln)d tiih' i l i l' cl' 
(algiiI'tltlc ;olIiol llilr \ I. c cIwlcilitrll) lc it))i1114 a gi,'iitilmr dt.c li ci s I h'll tcicic!'hgcI, c'. v,)i.'l'(. itscd 
lccrl I<c til , cl'I.) I lilia liri\ iil ill)'cd t'(ic lchlc cl4l; dtwil [ct'il cchcv., c, cit',1 allIi. liii41ti a. tilalh' 
inlto l)teIiia l ' , ihdlcciiici i cli ciir hc\st' cav lmcda'.cijciuic''.'jc'. ic'ciial lim )ihll tic ctc'ri4t'S, aid d(i n t 
pl))lllillg b'tlt' il'sI li))' llililoc '('lll 11t lh c illt h'cn1 t ih'ill 'lt '' s itc c\ciilicll \ liItc kl \c%i'l c aildoIl i' ciccdi cr. Ini thisl c ;114,tc-ic , .. IIcI ' I''iciccicc \ rcijp )cd ill dhic c 'l . 'I'I inlivac.' coi 
coml Ic'Xilll +lll c', Vstrll. hI hlcc i llcdi cccil tlzcc'ds 

lt' .t-vicccl I'.M IiR\.t lic- c\1 l c. 


tc caIc lictl l('lil it tll l l'cl .4 ill'csc Nll 
- i - [he tr. - tIl' ir\ 'Ici111Il'l i(iii I )l4r"+,cticl )l ( thil l (1tci.l 

t'll tI) llccfl t'll iti cc aicl l. ' , c ll \ it l of I ll .iictic• IN' ol il l 'c '.c'ci', ci1c'cill bl il
lIlc) ll' cIcIstc ll)rt S% \ , 'ccli i'iiii'ici i illill i lclic llcj) n'Siicdci ltli'c %lcillc'l)icl 

h'\c j , l l'+tc i l .ii o l .
 
\ith1 c 14 44, ccllc pj lrl clc'c l '1i't'liii,
c cl 


'l+c B.llt clP. I l d.dici'cc(i cc II' licic lii lllI'r cci 
 iiicli'icI c Iiidlcc lc' i 1I)' iv1iclic cIil cii.ch'li iiioltiti 
lt lcii .tiictti ', ll i l l, 'llt i l i ql oilcccliit ih'l iii'l ' I I il ' l iiI . I\ lll . .\ .,h.i d inidicc .Ilv'\ 

4c'ltint tl'alc. ,I,Ic and cctlcc til,'ic mo'i li in all ",.'ii li s. iilh c'., %t'it. i l tvcrloli~locs, Aled Ill dal;j bast-.<11,t colvll
c ' 

"S'I+ 1.44 cpcidlciri \ pa' thil lll. . (1.'\'h lit it..o\m11sc , c.1 d Ir( l ( IrmllnIt'h .4\ ~, 

and SISE(;IN ;r i\\,, ccc a.mil1 ,", (d t "'cicilIs illill\ clcl[lci j)iil im'w,', ccccldil iic1cc'
] a 4 l'c jl ll l l 
Illaci ill t 4rec'. a ,l lci'.c1,A a al Niislili dilta ti\c .. ci it, 

14 a14;gc 'l lI, rc'. li\,'. Ii"c , 'cclsnc''" cil lc i dc",. ' Ii il clpI ciiclh' cci I cch1 ic' 


illi It cci iiccc'idh. Iln Ic tl);ittciillc'. it is Iccc 
c'i cr( . '. "4, ic' illr.opu]ac i l zal t+., [Ii( Ir ('11nq1nttn.. (lc'\ 1'h1)prd hil l pvI.+' ipI lv(II'(.N,;Il' 1 1,1 n l l I vHlts l 

d 

IN'ic cigic.icc'c hdc. € c iittmcchictthb lic ' iiiclltlIal
Agenda for the Future I.,.cvil,,I,,o,, <,tahl iicht is\.'r hmiliilsct.(-iic. 

h', Ilcr 'I+ dh' advs, 111.1/iliall It i(IIhIIII, has, pas,,,d I'uth11 +,I,. l+' m 1't\, \ c o .<,)14( tI I 11. 'h Ilc' N[amIloll'ch prlic ul I ,i tilt/i allc i.nlltim •. It ticciic jcl'dIc idi l 'llclc l I .iiic h , ' ilci thii c ra.'i'lthlic
 
it, tril diti (cl tll \ l lc' i\cc o tc
..,'ll hlhcl dI i, I lciil. iccllitric \' d,'Il "c,lql1'..'i alt'.iih cici d ic t'.al. 

it c1 Iii lll( lii'L Iclilt 'Aiii i iI 'rC filli cci OcWrC(cccilcl 1111'.)' \i. ilci' '-I ii l alld, . ilich i f't cI+ cil ' 1(1ctc'rhllicclh*lihi' iii t'l~llic i'. cccclcic'cith,ich<l c'ith'lc.,ccic'c 4' l 'lc'llliccill cI(tlcc' '1. tcci. ''h. . lllilt. c i ricclic 
%%hi( I has,. , h tiuh'lttit low c' (*[)lil\ t' " IIli rl 11;1n1 iodi .. il ,n No-(h.,1douic's im ldhcs ,t lc'd lot illcr(rasc'd 
anldrI ic'icllI 1Kliki. I alt hI icillllll',. .11 '-c 't, clil illrN'tIci ll il Ih c clllc iil im '.ic'ltc cv lld It'c'ilillcciccL 

acilctic ill',1lomiicc l t+ ( )I Ilhri ' ic c ,h m ,lm i;ticl citcit111 apiciblc . 
d mil c i ' ,.1)1111Ilic'lc i c ci.6 'c h ,cI ci icitc ll . l ii ill ccl 

clk llcl i .1' . .1"'ilr' ;l illih."s t o ,111is ] a/il's hi.,l icli s \ jc1ci ii (l -(cici
11Ill.i i il.ic'1, ll4 1 ilcs, lol itls 
Ii;I1 gcllc'i ,:I' ic lo lAsll v 4,11.I"I to li Ii. p l li cl licl t I ,n'111d Iloltcl iitt l. lot liit\ lh 
'111h(m tic'1ccciciicc 11 .c c' t. h11 . li o c IccilcitsliwI dI ., to .,I Iitic'il' Si, J ;1(tiocl and c ticM
 

ic tlc' I c il lic'it ' 'iijitllaliocll ,(c\ 
 ill I c.,-'t ' his al'clI , l S,,ccl.tt' and
h'1 nl-C ,L i ill . h)I l soI',(:t llllmh 

'Il ' (h'\i'hillic 'ic. \ illl'lll 4.1ti '4111111 ' ti~tt kit.cololllnl i1 IId(hlIdl,1Ih'ls, l41h \\(I IN\ Ohr 1.11 ) ,I ,igllilt 1imntI ras.c ill fillall ial Ii"Sll ccs('.l 
I I'is.i's. hI.,S ll'iM th'lol'ldu 11 1 \\t \,rl i Il i . .'(I.se htll(' 

Utrh.I i it illd illic'liicllic lcal [[;ll (. icct t Ji.\iL (I It Il i'',..I.i\' ic lliittctll I .I. llc''tan cI)cl)ill 
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(14-v-loplivil, asnowhilloillf iiirith olid 

Ihciin
++'}rrgaeii~rvadl.. 'c
h ,flv 


dw)of its~1)11 sit-illrinhastrritiwitmlitT. 

Agricultural Research Priorities 

, i,i ,I:N1 BIIIAI.and 
SICT A)i ,tiIt :Iv id d Ii as-holhov.s 

hl.main n-vr< 1, isil o,,her 

n IIiol I I (I,sr*,.(,ilen., 

Environmental Science 

F'ti ,n ir,wf. I sh111-,1IH ..ill,- hhthe indisp, lbi 


illicit .li 11 111,1 I.f h,"14
Illa ion 6 lt. 1h,' i,11,,I li(.
 
v fli,lho of. ,., i t!u il ) , 
" o, ,I ,,l I'int (l lt - o, 

,,.ith [I , Ill.- f+o ilm.olI )ball ol,t i'i' t 
 1iral or ill Ilit".-

l Ow.Ili'hill.t I'iol,(i,i- vi ;. iti,'- t".,.l 'lt<l: 


Ir'lI hlol\ 

h;~ + ~ ~ o witlHH H lI"mil v".hb,'rd ,,oll 


t ulH\. t,'11(i M'.in 


v)! 4.';111i l ol,14.~l vo' '., r 11('1 illp'l, I oI 
+dg4it'ti h~l . . ni% '11 h ,1,.1 ;111( l'l)ill,.., ,s,- l 'l 
,,I(Iw'ni( I,,11d 4'ullik,atiollAlt.Iodh+ plm 

Soil Scien'c 

S"oilk.ilh (it'i .1 h'd I, ,m (,tmt h,%\. ob. Ow 

t+.pllsil,.,olla L ll ,hll 111.1
o~l'ic ', old ,,Ipal li4ilm tili, 


in[dis-,l' aIhllill11-ta.k., oI im l',.,sill 1111al
ai lif 


I.-dottli\ it\., .lli( \,,lldl..d il .I o ono.'i,.n, l llilho .1'
 
Ih<wIliiu<wilml hr1.11hr',,,I v mill Iv(h.,,h,
si it-'. , 

"To+ .l i\~ili,'-, Iliwdil](.1v'nl dlim, %%haklit v'c ill illir,+.hitln1 

(+.1111)ris(,- S+,,il vl+'lll,"1 ~ and(otl I ll illo-Id i.,-ildill,1 
ilil I.*illsqihul ,.i,.; l"l,, 4.litft'l(oI.k f,,.oiwl 11 .1. ldillatf 

ill'ti\ ill a\,oill(11111 lio ol,Olo,!h:itie"s,,Hhl to, I andI
 
ill\(.'1,t14-111mvr, ti\ f"+, Im I'l it."
obIi;,. tor "%\ , thir Jo,\ Iliol it\ 

go,,l.,
%\illhv (olilliilml ,:I 

it) v".,.Iallio- a %ithIp, l(d Soil m i~r~tl .t,r,'h,'mA'h.v-- -i..+i 
vilphasis-oil .1/.r.w and IR/i:o.l/+i:, m; 


h1) slilm i l i o lOw v xl nio a l d i i , ' lim l 'l, lm l I - in il rlIlcol+ lialk 

illIhlv w n-lc.soril li-llifl\v r ; 

c) im p~rove"Iq01,,h(l . ' illi,l1iage,1n11nl, lyialrtii-tl+i 


o l'si rmid , 1,.(SlT /l cl. lrlhalII.\and 
ill mo- rotationsil;~lll:l 

im'rt'ovi-,,t.l 

al rt'eard+h: 

v)+ iihlllw'rIh llllppll ol'la.il gent'is,, ldie illthOw 
I)l;NSi(.,11~ uI,III%ofIIl't~ soiIs an llII nr+v\c t i(.,dI -

InllI,(h Illo . .,:wohogi('l.€.I 


1) sltcILt~lhi('ifa'd if.m,.liv \withthe.- i f+J itiv"-

+.
,,l n v'dll tili..-1 ill(Il"I.ts.r 


C rop S c i en c e 

i ,, 1,.. i ,,, l,tlo,,woli'wll ll wl,1~ consmt lion 

vil '.,1111 ,,l hl in dr.oaild Itl ltI in Ihle h 'illaIi 

lH Iloii.l an il of l'i11al lt1-. Ilita dI H It-;I p)lld ol'tl.l h4 

.hi,.\v. 4's,..i.,. ha\(-'II1..,c Ow,fllhov,i g Iiimrilh-., 
~ hi',.d 

,Id iHL
I[omdlls'.]pm ll', liil liliiolld and 

aglo-illd lui'ld 'i. ,
Ih ua 


bll d '\','lo'l-Il l .11,1n v .p li of olti\ i)1.1(titill('hl; lillg 
iit+i.ti llto A m,. (.%('\o tfi( it-H. i 'l.I' it( \Nilhl 

f('dw lion illwt +.l Iprdohlioll:, ,ot 


;,,,ood(Im im lodligq ir"st-a t 11 Ih,'l ilIl/it)lld ,'dlim~p,, a.Id 

p~lR,', .,Iu. and on ithvali lqi 1t-4''d. ,lla~ge 

ondilil s.-: 

d. de'\(.1oh ldit w" 'hr i11 .
ll-Ill (11"+,ts '11d t i l + 

1,114m.lvdt+,llhOw o lahl.dil] +.1I1)11\ si,logyo)l'llnc
'r 


Its,
v'lo ,andit rldatiou'+ \+,illlI'Il iliill.II 

A nimal Science 

RI-s,vi'm h ill aliliu.,di'N(v t 'd( Ohw tLvlllalioll., i-li i .1 14, 


k muv cidq hoolo Ii,him-ri';-av
wtlh %%. the 

p olitic'lion and iHt-i,1 dilli'H'm hrt'm<'tl. 
i1.1 tic illarl\' ,ol i ,lp lar( m np im T .'Ih :+-vl 

m os.t1-1li('it-ili h','hv11l ha..+,,Igi,'. l iiltfd it r.1'iloll~ ill 

lifollih llion ( os.Is,.(*Icl\ vIrlIhh, giils, Iboth lilt* [litinto rc'll 
Coi+i )II ' n( r an dl+1I lhirt n ha v eIII 1111d [Il.Ico a l pl l l ir ". 

Illadh a ('ollilmoiollmw+alds.im'wasing Oiw 

vomptl.lili\vviiess oflom. liv't.,lorkl l iIhiotdi( 
inli'i natioial mta k(.(. Im st". Ow+:\1Iht(. n 1olnli lt, 
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Con11r311(313311a332n33 scien3ce 1311I inlude(l331 1l3CIl((w3Ing 
priod~ I ivs: 

criticail periods 331i(31gt. p33(d(3(1io3;
 

b) dev3(j3elopment of(eol31((ivs 1613(-
33 bf:311(51333(23, 

improvement13333, 133.3311t33,31h 333kil!123.31(.34U223(32of1 

(.1 	 (l5(I3j333 i((o~fl~5'51,(((5 ok(ia.3t4333.is, j22(3I(I(5I3is 
Aodc )I 13r (lIl(2(5X3133( (I is V;ISI- ;I1d IMI-a:sils; 

(I) 	 im3.35((Ic ill4 Ow pldoctioll of l33(3,('lliciic%(~2 2 il(ilk, 
I'g,'s, 433(1 I\ b( ofI gc.-.l2( ill(121(vel2('231:N5oo fliva313' 


v') d1( o l((3( d31i(l((4(313( I l(.3pIoi333li3li3 

I (32l. 

Forestry Science 

vo3rt3'',(%5 e3'3,33l 113, il 33(i 11 O esst('32lll (.1clurn'333 

l3l33sv fill fi(3ed(l(3'inc3i33 .)I I((Io(iiiplm(.a3 l 

S55Slv3(', il3(3(.3 Ili1( lI3323-fil 12523 ((I oo
f l t13(3( 553((1j33( 

23(133'I13 l- \3 23111ilt\ of 1I1C',u((bpj3135('' ',Sill be3clislog-d.( 

a) v (I 411211331i 11( of(3'(it'g( .1 3ollg wlu b\( sio\ ( thel'3l3)1(' 

alid( i1's Im11il(l 3311i/,(123l ill vac(1 3.4W33a35llia:112(, 

1b) 1133251(4('3((lif3iopo 11133lr2231333 142323 mI the3 (32(3313c12333 
il'Clsc Ill'(3I43 plod 3(123(23 


%%3(o( lilr 22(313 i'll 33',3', 


I3) 	 1321s J32(((Ict( it-Illoloq(4: 

\\itli h3ighI \ 1c polv3iLIa o31 

(1) 	 11323,13(l(1ili(33 [f(2 illiifi3(iol. 

Genetic Resources 

The3I'hilifj3 'e(of (332 improvvi''1livil ill cult2ivated3'( plants 

and3( cattle3 in 112:uzil, a1imin2g ;it grar(ll' 131(31332ivily, w.'ill 
alway3s det3l3'3'I3 he3 % gem-Oc1i3',il 51333k ava:lble( ill tit( 

wsill have53 to3 ji(i(32212/2 lirii(('m3 b\ Iliv',313 ((I 55513illat12( 

31 113353sl I'51('. II(5 3(Ij3'(2v3's wsill be2leached'(by ~ 
(lie rea:liionII(I III thn jgI131I33(. lpri(3ili': 
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a) (Illp1i31t, e ovr it SlI1011p33332i(l, ;L2nd(I l(I'llJIiicl , 
335cr a long3( period(, the3 (N335(53i3(niol (II (43'll3pla131 01' 

IT53333s111 1(1( o 3(31. s',ill Ow(33313j3'(3 e of'tinder 

:(iwIt41ig (1I3I3lltIf:(13I(313i23(Iispvl3'it',:3hl I3Ihii 

Social Sciences 

(I5'('I(3j l3133ofilgriil(l: occur1s : bo(th1 the3 Ilt i nirl 
1l333s((c.ia lv5lk. A(i 1)(1111Ii',I',, social3 s('ivi23111 are3 

reposilefil flit- 233133133('iltj((l 33'3il3's a333(( 53332.31l 
ill(- appl3ication3 3311132'inte33ic323'llll 133(lif\ the 
rvl(3121. Tis wsill he3carr3ied (lilt (13233(3(1313ic li(1I((svillg 

it) 	 '2133(ic'' ((agi l.!i34') .,13(l(3333., theirj3 ci'I.31333513p) 
Mid(3(3(3(11j3,23' 3,1product33ion, thi Iccil 3ilsan3333333115 

1)) 	 3l('%l3i)33('23 ((I33(3((Itl' iilyis and(agr.1iultural: 
23'S, ba~sedc 3(l 334:334(2 513(3(133ci3',pitab11:ilitiy, 

produc( (31I 13,3kls: 

1 ( ('l3(I3((25:1( SJI)'~l~~j 

SttldIv3s 331llI3((1gi3:ll innovatiol2(ns ill 

:3(4323(311133: 

3') development3'31 ((o:3( ilialol3(1j2:j33 models31(fill- r l3 
propertyl1, inildi3(', Il3c litli /:a233t313(21 231' 

5333'23 (3 

1) development21'13 33of'.123'is wh'1ich throw3 liglil the113 
lec(ll(l3(4' 43 I(lvrafio13 proce(3ss, flil- ifi(13e333's whlichI 

((3 o((l it and(113'1312335 (( 2(I'35ic'vent1j33255132( 
13iprove its,3'll'2('3( and3effect3'ivene1ss; 

gf (wa5':3I ll:32 331imp3313ved( p31(31(c12333 5Sstems5 and3( Ihe 
Social3 and3( economic32 impact(l33ofl3chil323:ll 21113335a123313 

3o33flit' 1incomeI3and livin~g standardl3(s 3311133limi3rI2 

and13c333(12i3235 3(1553lI-bi)(2g ill [lie'3!omltr), ill 33r(1e 
(3o lileilitatt :lglic3ilill (lopmli1. 
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Agricultural Engineering 

Tlhe,de'vv('hlntnl 'agricklituriol indlustly lilt. lachilicry, 


inmlh-Ilit-lts alldi tools r'llslil es Jilliilli])orl'lilll 


(O'fIP0 1CIIt)thi.indhuliializillio~ll 1)1'th 'llltl'%",
l'l~ andI 


('0)ntl'illitt,+'SV'!]'( ( ilWF''tilSV'
li\'ClYt illt" OI'lffIodllivitv and~ 

p)rolitab~ilit . of agril- aid(agri
itoan~l -indthvalrial 

,
p~rod IIcIio1.],'scl, It ainllwd at r1'(-.\linlgIlheplvllrs'


whit'hill't'ct i ln llal;llll
Ohe aglic-llitnadll,ltl i [lilt, 

(i)III r ]sI Ih~hollh%%1 11o% Iilt- ilg priotrith'n: 


,lt-w SN! il 

l-rClatioll an~d 41't%lilTon,ill% [kiln-,wil p1h%Sir,, 
llac'hillc". and io~h m ll., : m llo;d 

it) +, h.111 fI, lllt+.hanilN14.lllS I l',( 

rd i 


IT) dcvchi wloov ial..
arid it (1111'lo I(l odds anld 

ilno)le'llvlts(h1'stilitd fil- %arion..,iuriclldtllra]
 

pIltk vs, illt'lldillt. itIi".1lillland(Ihlailla,lt' 

Ir) (h't'hd!pili't Ali hnlgaird .\Nil-ills h)I+I 1pI 


p~rodtnctiol +indhi.tr5
andI ilgnt : 

(1) (1ch.,. lIlSilos,
.hq v,.an~d i tsim,(1 cIti'ilm alldl 

Stoics., an i frl(11 ing alld ,,twra~of'(II~ilc l,,l-~ 


gra.ill: 


1.') t-hc q)[111r11a iILt(Ilu-sthl~f S sl IN,ill(Iu[liinlq 
stroct To cIS, si~~ll uldillt.,N dw, ldIlit(] iou,',' 

plu~ ti%t\ i,lrri('t(-' N\y,Icrll:t-I 

1) s l ic
'
so'l~l' 

', 
il h - :.Aill,. andtl lr 111i;,;l, Stillintg 

distiihllioll of %%alw' ill Ow,agriclltril ;!.(I 
(hlm-slit(' lot'sr.. 

Food Technology 

Tlo'.cXlMI)Siol, di(Sli\'~l'r (,1'i tIll ll mIlth'rnliilliol 

agro)-ilndhistry, al.maI fio'nlt illits iltlyrn-tialhr ipal fit-ilmtil. 
OwH Blaziliall I((lll)( ly,,Illily' I ollihblleto theI{) 'd'hlillf, 

Il'll W ll"f 

nlligla tory Ilom',illivHSmall and liltdilil cities. IRcwan-ll' 

iflo wcII 

(0 1I('lIIIA6llill lillql' ' iio:I, illldO Wltdi\isicm 

{hnllcp~ mlust iitk(, inilo 'onlsidhviationIthi'se 

olfirt'ti.i-", wilhI li i\ i ri(,lii.s: 

'hqovotof lijodp,(I u~illxl 


['1'O1Ill illawr'li:1]s, ( bhoiA 


a) th'v' I(nr, thloe.r'ch'i 

ational I';I%% aillll' 
'' 


sll])pl).linSljITI iy andlIais.ingl Irsh' 1l111 itiolllill 

h'VcVI, 

Biotechnology 

Tll. (h'\'thpinti ol'bili olo~gy, if] Brazil, InainlyId
 
gcncltli(. (Ih(, 'oilllly i-rOilll
t'ngiliverl'ing, %%',illfi'tct 

(i(-[)t(ic t+%l('llill S41irr 's Illt'thistclediloogy.'n oill 


likc-wis., le'i lhlrlighs+inllhis illea'ilviil ]lrllil
 
i I I I nIlla h- c rn%tifialaI)lit.a Iions,illIIwc41IT[
I 

+ 

hIIl)li)v('l1illlIllplanltsnd dol wNlic aIolilals.illdhw
 

li'rnililin . inl al1ld
ildia,.Ir h'Ilili/v'r,ill ll (~andl
 

anlfimalhtcahhi.Tr l~dlit 1,l1h1,
1l(h.cisiln Br'azilian 
++gove'l linlivilt i Ihll-% ille sIbhll i m Illn~h,hloping Iolnillry


lilt'SC stillppo l fI',IIIll loh il Ili rt ie s'
lh%% M ilul 

lllill latioll il
it) (I-%vclopinil~l(11'nic' I~T-(11i(pics 
• 


the'Ilrpr~odililiv prot-eI~s {cs odllanllli n lllillillift 

ilppdirai lililan ill(hl'+,t
iiascalhe:
 

llv 11 IrIT) colilrll' ,11'a hi~dopt c, o'lfi~losp,i~ llillf 

Ow(tralnlfir anallood'grill- ling c{lisithlrailh' 
advaVi c(x'lest'. illi.l'l.t~l oilawil andill Illc gcrlwIlic 

aillia~ls:
 

t-) gri(l ir" l ,g vom.I11allilmlatil n idni'l vin
 
+


). trt'hh!ch 

lim,. li-1rtili/e'r, plant il alliloal licahh.l 

nlth'culn i . .isfor apl~lication illdiv 

and 

ahernlilliv+c ilinp ilndhsil it's. 

Strentheuing of the Cooperative 
Agricultural Research System 

h'tX~ ico.Iac,' in<'d tl'
b\vIF IIBRAIP, and 

c',mopooit ilntillllilll'S1,(TA i{( 1973:, (IliIIT lhVtPI~r 

86(.Sh lClto.ill oHlrcl14 llill Ihle Eli
hirlhis pro'po{sc 

S~lllr h'vullit'callortOwl I](.\[ vo ls1', and(Jl,ilulhlloal 

ll%%ijllll', he viv'\,ll cccs''>sary, \%ilha; to,
 

'..irclighillin Ihle( :t)( .I Agriv'tlhlral Re'st'arc'h
+;lli\ v' 

S.'s'i'lm.\\ilhfillOwla.111il O~'tlli
S(CPA Somec
 

ITlidcanit
nlitIclnlall{s and(adijlistll'lis will Ibviw(ln-d 
to htti'r adiap llI1v + Itldil t u cll al|\ ll-lll tal vilIVilll 

r allichsol'llrilzil. A\llliolg 1.i\'ilic's, I6lhowilifilwl-',( iltv 

+


rtt<gli/c'd as
W4'rt' pIl'i'livs:
 

Strenthening of State Agricultural 
Research Systems 

tlr( cll1111'1c isa si o+11411 cilllhbalillf-'v h 'l -vl'lll 

and Stat l|'ions% 

(111l1llhy*d'iflaw'rial;old hll11l1all %\ ille+ 

fI-dhl'al '..I; of dhic ,(TA,\ IIegill'(ilngdw 

Ics',illr-c'e., "slaw
ilb) 


"\yStt'li}Is 1a| isI iII(.I (Ii",;(l\'it T',I1]1 tllitIitITit(I lagc. is Il 

IT) (h'\'{'hq of'llalional I adh("+ liwl 11h1' [Ill-c''q w l 'il ,S(T A.., 4 eunwit lood ill(hPrx{lls.\I llTTrlllni+,'. as1 h s',l 


i;lld l'%llb fll( i( ;ISl'+lICC{ ~0ft'llV 'llni{illi+.t itl 


indhlistlial
e'xilisl,+ln;l 

I) rn -dhlioll f,f. la v sllo'sc,t ,riu ~ al i.

lodlicls.
 

',
s\ sitl lsl a\'van1illil)ol illl I);1 ill to)l i llth 

(ic('hinc'nl (11ht'chlloghes(11'hwal hl|lrii Ohc 

cl' .I itvs)mp 'n.'l of (1-h.,dou, gril'ratld ill nationlal , 
'vlth'i'J, d ilh ,isi o rl )~i .g e ncH l hy I.II]d w, lm ra l l'( 
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sectionls and ill tilt'i. iteticition olew siiljivCt lot 

research. 


'I'l S,titchallisils tItust he rea'd Iby EN IRA PA 
which will strengthenl still(, SNs'llls ill order to .rlahe 
themnI)I adeq;i.llve fiillill e rol assignetd IIothliet ill the 
SCPIA. 

Development of Human Resources 

Ill slttlt' tt'ht sthcitss attndtittllIs bo
IMIBRAIVA's trang lhi lI,41-a'lls, anlillyscs have shim, In 

Ihill lilw\ still ficcd Idjlsillntinl. Ill thte Irlaillhlng pclhId, 
lilth, w%-isill\ '-,td ill scl'li uip IIlaillhlg stclol, ill thc( 

d (tt1 ttllid olli, a d Itt l it hmst ultiit ai il 
a conct'twla( iol'l l wd, Itasks at.tlt c III higtt voih 'ri,,t's 
dllsili 'lilih iht %\s I lhe llrgl.uhtlilh, il lhal cIw s, 


dh' t-lrilhlrd tltcti,, 
 l "ih' , - i' lh ttill 

ill t ii t v , it tllito%r Il iti )e t it Ow .
Ibr'illiltivcId c t crt ltcf<r, ca liht' s, ia,.'' 
posig'a. lel~l 11llingl, ill Ilhvill vII o I It-*+.ll+ch 

-1 	 (1 ~ llly ill 
l i omllNes,+ alldt 


and Nl~lp rtI idilli*lriflll lH\%.cr mItc h it, 

",ji.,l'cI,til\. I)iw , it-I l ](.(t -st fs+l rd+,i lt. llx 
 nh tlht-

-. ,l)'l';i+ v • U it '.-l lctt, 'Ich S\ I'\I BRttAVArlllusl LivvtIniol it% h, hitilall 1 4+,,d 't-lhiqm(1r-' -.. l 

, \\ilh I li i' l l,.Rsev'rill P'u;llthc llnnShscttemnlrll 

N 	 drl opRjii itistdtil ,t 'i td iitil ol'ittiv l 
,'h; s,, I, to, l,,i i,,r,', i l~l fllailliln.g anlldi x mits ,,,.uif,,, ilq. ,i,,,,.d at i,,ll,,,, i,,g th,.- ti llielirhllet 

il l (';If I+ i nofIi ll - l l il., t 4) ; ar f* + Il ] It ait gil l(Ih 

hyio o 

adihlfiuuii'like i pcpll),r(p ,v. ol neh,i , ll- Ill Ito 

1h) 	 !ivct. it o.Hfws, fill r.",SHrh :Ifand 

illi itiltow lilnd, 
fill-ili, anld( Ito illin isc a'+I''I' ill 'r lll 

i llvld i I rsrtlch dhulm (, ()' al(Itia'ch lllh 

IIr ll l n at o( y 

(ilirsion: 

c') 	 [li-t ptl'll'(-llton of llllil ;UI( I \ .'villlionl of'" 
p)osila li le{ p~logl'Ill In1'('halllis;ll.+It)('. nlret' hatl 
fi l l - crh o l s,lhhips) ,o li 'rvd I o \ c r I N%1 RlB l S\' s ipr io -it y 

all-s 

tlill-sel-OVl I)l()gl.llls lil'(I)',1r('ll oh'nil Ii+.,lllillg 

Icr rlr hl-i ill oll'( ' ho I\oi(I depl r'ialio~ll andl( 

ob tilc -I,,'Clro l'thr knowh-~tdgi ct'ltir d aInd I(, kv~,j ) 
opI-ho-,lawl+ whlhc of",cicllt'v.dw illivrs 

Revision of the Planning System 

EII SRl~APA's p~'.tire iplanningl 'sysih'n, it';ltrd ill 19)79, 
h1;1% olill. defciecie(hs atll t- h't l 'Ilhipr.se.lli(.( 

,relsealrch pioglrallilll..g pInl' etss ill sVscnill wI! dior~inlg 

ttciical-scictilific costilldliotls, and teehnical 
institutiintal evalmtioj. ihest dt( iticit.s have imiposed 

Soft(11'stltiis o(illl t ex ittioll of'es'ill'ih ali "iies
 
as;sigted to liletlehiettratlized liltits.
 

Ill view d'cirrelttl. exisliig deciceicis, hI' IIRAPA
 
nolls[ reise its existinll
t 	 ltttod of'platilln g o that 
aplpropjri:ale Ililsiln''sn alld alistlt-Ills fill"slrienglht'lling 

tillt( PA dIitr ill ttlnlc. .ttAI)lltig dti Ileasilltes which
 
itist br lkcliiby EMIL\RAPA, tIle lollowitlg are
 

Slelnlhled
ohlelinllyldh: 

it) 	 clab)orilioll ol'a ditlvc planltl II1IR.\IV , ill
 
w'hic'h Oilhlsfitllitioll's lhorizon,ll,, m ol.r oil it-Cli\'c:
 

atttlt i a rc-1 st'lillwd, ill )i l tht v ilh it neds 
l't s i uitsi );olltil y slr[itg 

tal"
 
el1tilttb ill)ll l ht 't ll tis'llt lti thattltii g i 'tlltlr
iVu w 

l ili sslioll i-%\w+ - ole o t'eistc-a i t 

0' 	 rn-vis+ioll ofp stI'I l'Iprlc't~t( lres+lilt. illll l-lig[l anld 

h','hlfical-sc.icillilir t' :cllilln 1) dic'S('. I+..\r.'ca'lch 
foulls aldill tl , lilll s., 

tstttlcl
() 	 installaioh n .iI'a le'ihllh'ctl-hnlt Ill ll v ;llllatitll 

s'siill llth allI (h'ccntralizcd units
aibb' toco'lli~tc to)ilrlvrdI p)clfn-lillt-(. lby the'se 

iII7s. 

Strenthening of the Technology Transfer
 
Pro ce ss
 

Ill splite (11'lht c. leil1 dc\vr'hpvd by dwCIll w't~qrativr.
 
Agurirultlutad lrI-scatch , +y,tvIII, C lc ily;11 tOwlperiod of'
 
1917I/86l, O h'v l h'zililn ailiI l~II v;I c.lle- lo y isIh(c -' 

sti oil OwI'l,av iag ,v I) o . ( hicl to'lhc ba+sic"Irea;sons 
lilt. this is ill ..l't'c l parllt ite fic' Ihll inll lllr leh resuilts 

ol'hI 'S'll 't' caf ritd oill( still do1( t r 'teachil('t e 

'XII'IsiI)Ilis-.I anld lillich Irss (iht- lIllil t'l . 

({ l, lya+lt, itslS ' 
lo Il(. h N,. uo vl i' .% 

EIB;IRA IPA IIlIII, c ci dea lsl' ill {}te 1,11111-t,, 
' r i lh a ll (Ile t l lip l ( 'l l li l l sh th, ( : ) .', to ) 

ini1lic (h,' piorss (o l~rl'ti 't'chnll og(y ge(.ll t edl(byIlll si-r" 

tilt- ,syVshvnll , Illonl'( efcl itl andl clli'(clk\c. 'rhlcrclbrc, ;i niVw 
coll~fllllllic'ali(oll Hild Icc'hnl dtLogy Iransle'r potlicy 1iitlsl be' 

thf'llw', ill clos,' r'tllilblirllioll %\ilhi OhwBrazilialn System'll 

tld l'nlica;l ,.\sis+;' lllan Ritlrll I':Xillliill 
- SIBIRATI'RI - and v.'ilhl it Fprivilh'-'svcor lechilit+;ll 

aisian i(l liwtl\VIOrk. 

.";llcial Cillplhasi Ill1l1st bv' i\'ell Ito dhw till]<\ing i)oinls 

a) 	 sllr(.In thll ( l llonlir~lit lli acttiv'itie~s, Iby lighte~ningl. 

thilli's 	 l oweIt'v'll Ilet ,%(1',alld l(Il 1"11g1 
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clviroivielt, %iththeoljtct of achiev'ing bItl l. SIppotIi lilr lIIic illrInivtiloeilt of hIlinll rtsoulrce.s+will be 
identification of ctheprochLer's, consllt'"s, and 'ct'et'ived lroin CAI.S lhl'uigh the txclangiiofI 
government's nteds, and thus tileIost tlicient inlrmation and granting ol'stud' sclularihips, hnili ill 
approach to research activilits; (heclllitry aind arlt'oaid. 

b) intCnsification oltrainlitlg li'tt'.h liiistsCdited Til.t1liitlCsiesiI,lava;ilIll Ilie'n I t.ICC
ililh..
 
to iblic
Ci privat, tcthnIical assista'ct. d1'iCltl'CC ill tilC.iit ;Illtrl sc't'lnce lC'ti.llt'i tt lhgy, 

til'clh l\il cCC C ICC %%ill gh'tvtoI i''.bas c l. 'd1iChph;Isis hit lInter-institutional Collaboration 11UlII 
' 

ilhe o~'joiltU;11
c utopc'atioll, ill Ioril ipaticipation ill 

l'ts jll,h,and [heI trainillg C'l'lollll lCiC1 t..
 
In ordtrt at sc'ict'l+ l hC Iimlicts il
andt'cl Cio 


Im' d an1d goalls
agric'l l ltlily fi61h:m rfeachetdt \%.ilhl lt-tlth11dwtLo\t' 1Litdh'cidc'd v ;i 1"1)sidtcrille cI tl i\' 

greCatetri 'll.c'tt'ICC rapidity, lilt-n' ( :o lit''ralt.l l' iIlIII l'ilIf tI CIIld'iC ll tI t'Ili, ;IlltIII IisIti I l is rych \sll itI it:, iIi tIicmo \I Im(t'i IIiwt;' l11-I il,ri('tltura I lh n'red I 1",,(11d IlIIId mI\\as-I c m 'I'1+ tosk ofl'T 

tionl lcIth. I lL.i1l\ gtIIVY'1;IlilIL;,r il -t;lILd lilt lNo 


dir'co l'ttI 'rItiolxithiolhit 


e'xec(u ol -cl<' (,.tt!!N
,' 
Oi1 it' LHill-' (11" SE tv'c'lllllhlo t'ss+t)I 

1"s institutionls. ( :.,lhHab k iga c'dIgtricillllc o ilhl' 

inllsti11t., 


it'; falls SA T A:."'hr'lhroT', 
c'awst'.,
b<,lhpuHblic +aid Il ;\It,.is, ill llos(, 1rl IIriqatitnanEI" ISR~A PA,thI+liNfnsii ; iiv irlinke'd
 

ltt.alt-(d %%lit flice't. ;hbt," mosItw tl
inlillt(. dwtIl,[ ills ill This coLitl ,o gimLi/aioL ls' k.ill ( l(osc( ; t ,..Cola, rIIoHL 

It)init'rv.asr1lic'ir'll tlslptvciali/:.d
il) \. h \ mtilization o 

orga.niiiizations. t o,,l ildlkill.\.tl,'..Jo)int ai on~lmotls oI li-bt de.ve~lop d ha I'cIlIOwt
%%ilhdistim I 

ag~ii tillilll'al ond tlhicltllilli-.ts.,lenca.lch S+\I'lll + 
r N\he'll
 

"lI~I M ISRAP\I \ Nit-lit i., b\ anIId ilic"s '1oloL
.dhllilni'.t-Lcdl thiL ,l(li\ m,\,hlL 
 itoL~t',otlad11alinlg
y Ill 

lo,tht. %, ir1lt1rc. It's h*t. vx.aopkii l vd~\'it't'Ihic1lklinke'd M liilt of AL li \ilh Ipt"slh'clot-" l%\ t.It Mfh,, llistl y 

a;blishrd iLll t ,L alc,' \\;1(fill' atc rt' olls,, ilh lh1c ol'l ,ll ,,11-alith spetilh'a Itills isI llc ' :ILoillt*IvoIl
 
;IK1i'lI(t i Ipli( dIll(-(lkis\ I' d b\ Hltilnill ;It(. hillt
\ ' ld ilitl thlis it tth 11-1,tili.'alio, iolr-rtw \%ith li-lrtiliztur 
Imillis.,l \.II al;+ igt'h 

+' 

I(dtliollpolic'ie,11(.i il itll h . o,"tl'tht' 

. lliltit oftNlillvs IlldIictllru ,anld II1(dlit'vanid
 

lof lllS' Il .t - 1H ''i ,to Ihv . illi'., it-lc lod( 

,l,,, ,, hl',l o
lo .1, Jit W~henp bvlls ,lei ona~m illt lOwt 

T t'{h Is otU IL I'IIllI o ~lhiliLlio 8l)
si pl)tIi) t't.,v' d it ,h ,,hou.p,o lJ\ ',.anid ;ills()lii ml~h l tlt'\,'hplt dtriH;an 


lhl tlmi"[FMl bc.a andi i ol.tl;4 i't
alt+li( lu<.oqilvs, \I. hRA licoulawtd pal t(it oltHial Ict',,m.u t,al lic'lihltionl
 
Ioop)1ralt. dr(iJ\%v'k'iththi,joillisil\ .M r(h' Iwi .( P.\ andl dwt ofii+I
ialLim++(df cl'n 
 dw,Ilnl((.[iorillht.,
%\ 

pc'lIl l'lll ot'Nll,ll \hcll'
tI%%cvt'l1]'!1- lm o<t(14all Isillsand1 l'llt' It mloll st l b poiilrd 41l1lthatl the~re,is
 

IILIIIIiA,,oppl I ill tll tilioLlilI I-lik al~ld 
 r m H LI stiltLI(t-

hnlilt'lollN,\Nttv',l,'ill I.crealvd, This,. 'mstq twoHI Icvl t lu'hilotlhg',, 


c'Xc( ,, l-,'auh itic", ~l+dow't~ lialisol l-vI\Il'i~l ilotdulcing 
tio 
 '.rtl'',I ,,ochasFM IBIAPA,and l it, 
ills.[ itIll(honlillplic's l itlhlHio, \,,ilhi r<".,caHh sulppo,I N\lillislr\,oI, l l al'll HI altioll,.I1t,[oh. isto dim\.'11i 

o~rg.*i thiNa liolIA ( :m ,PINGhclitilit' andIl L a gric' ri ica (o i iolill,mo..,och IN,. tlcil Hi(Vt'rlilill l , . lilt ti'('lo a~lc'; 
1 'ch1o,qi(al Il)r\,'hclpoi'n 1:,Nil(, h , l III,' Slodt ., irictlla , dclihfitioll illscien1ce, thtch' and (it'1"rittio 
auld Ih''l .Ic ~ls( "INI'P)+u.11. olililH lof norms+. This, i ~ ml he~lps+ iltc(i'lliln.d, , Ihlazi! and 
v'xrttitio,hli" ltli',) Natol,, R,'sc'ar,' inc 11 i c; knol\\ ledge an+IIinstitow pta't it(-\\ (tt'to'h1 4c 'dill.lC'icl 

i IINlP.%iandI lilt- 'N v
alional Spa;it.
R ' IIllow (l anil l (it(','aut'h .1111,1.' (11t1111'its hH iltili ll 1"1stcai1"h
 
(IN Pl' oi tIli ' Iand 
 , oli ;k( .',I i,-I;nlkc'ldir NILiiis (i.rhcIvric iIL'tilott.lliriilly li'l1,4110mlics l'klIt)\\'htg. 

Finall1y, ilt. '( tl'riliollNofO I'ht'';1.\Sidsilo'1 iI
 
Th'r\illbliit ll liaiol m cril Oll-,''1Sh' ;I~rtHq;l t.+Ia il l h'dc 1<.11i
(TIA a; I le, t .1v.;mIt' a ;I i lida1; 1t hieet'n 

.r'I'tillia v~ 't, .rit o)l'acti,,1 ion oI'all Itl iH tl'ilhtPlanning Se inlle ( )Ili(to l~l. i Ohlepaltit'ill .tics'' 
(SEIl' ) T'Iidi1"cctiol mnl1'"c' ,.\rall i)+ T"'1r. ol'h ,c t\ he mos+t d,.\vchiopcd ];t (iltt. in j<ill: 
ec.1'i l~lic'develo'hpment poli('ysi lsCronllthlis+ ;Ind1. ii '. ;iii
ollit' aiti'itic, v ch ngt'' n ( gct.i It';l lmsilililic. , 
nII~l) t'll IIIII-l% Iv','. most'4rl''v(i Il t.e'11'tti\'1l Italsf lilt-d the'n ilo 1'liltu lgi 'it l; h h i t'l deve\lopelld k a 
rtst-arlch SI'PLIAN is;;list., respoi ble',ih lo,1 i"ollaltloratiol.ill Ihtvsolution (ji'lhi, c'llillny'sac'i'ii,',.. 


o~btaining in1ternaltional if vs>rt.'.m IM)I,'cll 1'h. it'-hcli log';Hi l t l 'l;14o ~ IIm, i \t ol, andl1o-lp rth 

Ithoseto lihl spicialis,,ls. inicachstle , 1111Ii dhr-olighcome111 

WVill) the. Millisty of'Ecl':!iol, liaisoll w\ill bc' IMBIRAPA,, ;iIlinlh&Imen1'll ('lloseco<mponen't ol'ilht 

o<nct1'lllL'at1d
with C:APEI'S.and lit-tli'd1ralllllivu'('rSilitvm.COpnl1'1alio~ll111'twrt.Ll(th1' go~ve r nt andll1iifi'ut' ll (- t
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rvsrarch organisms ohliv fi-dvral mlits. 

Sciclicl. and Icclillology progress ill it colltvxt which 
(ATITOIlles national "goillit-l-S ill Soch it wav dial anv 
advaggices Illade can lalt.l. have all impact oil other 
collillrit-S. iliternaliona! rvialiollships al c 
indispensablv lot- theadvance idagi i( ultural.scivill-c and 
teclillology ill Brazil. 

Inordri-toki-cp up\%ith Ili(- in 
ollicl-f-olultricsiold in ill(ri'llational it-scaldl instilliliolls, 
EMBRAPA \%ill comillill. (onlaililaill inivilm. 
coopcialk-val-livil\ ill Ilic lolm ol agit-vilivills and 

onlacls. Mrasill-cs will I)c lakell 11)hillill (lit-sc 

.1111
crillcilIN, willi spl-cial ailcoli(Ill to aspv( INIclawd to 
Ow aillIN (d this docullivill. , )n 1114-111114.1halid, colitacts 
%% ill) 11:11imial lescal chill bv illwitsilicd and di\ cI silicd \% 
N sit-ills of comill it s %\ ith ;i If-\ri ddv'. 1-I'llnuvill and 
IL l it 111(olal plobli-11IN Nimilal if)otil N,No .1, 141vXcliallt-v 

(.\[.I and llo%%1(.(Ig(. and lvvIoI1doLjvs ill 
lJoill (lilt , limi". Ili Ow sallic k%,i\, intrillailonal 
ogl i,*illllll-;[[ wscal( It"cillvi s old ollicl intcrilatiollal 
4,111illus illosl tonlill'ir toc\rlcist. Illvil plivill.L vd lolcol, 

A ( (mpcla Iit'll hcI\%rvll IvNvalch ill 
B1.1/il and 
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Introduction 

Pakiksiaua, Iikc m)ost il ph 4.1111111tirs,dItva Iung is hravil 
d.epeladnd il i)n)4 ;agi )'tllrt lot its t'oll 4licstabiii", lity. 
AgriraIlitr 4contrilutes ab4I4 I I I (NIP, %%Iih 

I ij1r ialhdI)s riqs il4 Ih4 4.o44lr4 I%4lgal,i1),l fl))4 
tinilling icr hnkijng, I )). , tIot k . i I wo d ';if l ' vh'.) 

Io hip)r4h l p) " gai'ialiiir.Ial) Iainl)).)% 4l"n1)Icts, 
(ous))lnllllig lh, bulk lhHit atima.nal -\jpm)4s. Ihr 
1t)l) 's ) ollatio5 is In)Ii) ).)inal uii)II(7I . 

li~ilg il I., 1 .I ll .iil l I rI,)" .\f Il<olha -'t1il 
l'tl4 it44 l laia lioner in I'akis),h is diil'15 4 t itgvd in 

ilql ic I)) a is it.s I.),rI) I t,I )lj).))i)) 1111rIt. i lilri.I 
a i. 1t , . ill akii'i i ikis i 

Ia'kiuui is 4( )))4 t)). l1)4,41 
7 1";,'"1If [h'h l l. ' s t"lai rli 

' maj it4l ) I ) 
illago, . .is la 

basic44'. I)ll, 
alit' , l~n v l I 

ill( 4,114.ll' l ' 

4t54,1I1h,. , 

)l )4)4)l4l)\ 

i ll I l. 1h' . 

4,1sl lli l ll o;i4 - )luct)))a))v ) 
ss 4o) h) ( )II2f).Tht4

, , 
Ch5iH 

) j)l)l iodI vs il4i)jl) lati 
lr Itsin I.( .ssitis,. i.,., 41,44)n 1itaioking 

4!)h 4'l 1c, 'd4llt io) ll, h 1)j)lit4il4 o)lld 'ids 
-'\ jl I. ill v l Ic I l sll% 11(]j+4' 1,, 

n It , ill 111'111. 111r.11I il l ahi,,nl as '%;r ll 

i ,',554ti.4II *,, il I,, 
.4lito.l it) iulillm v I )Ci it\ iull 

4)o:(.) 4')l4 't"444I4.4, 4. tb)l l ))jI)\4 
sraaall i:Irlina4s (.44)1(4 ) iI))mj)) [tlc lkih4 
4)44,ill isl .'4s. I4'h r 14,,Ils (all hI I4Iiv\ r 
lia)slit11 1.16i,l)) ,I t4:))Iilui i 

i4(is 

ilh -4 Is 

4 )ill 4',s of 

,.la4I4da4d oI' 

)%illv glilr1lal 
a A itItlI.'-

h*l indllNll\. "f i ,)ltv .1 this Il'.d4 I ls4i4lii4 is 
dI'h)l nll Il I,\ 4il,4 .44i\% li(4 4 , )1\ li)44nj)) 
4))I4Ihltd4)itls a4w))4c4I Itrld l d (.)4 t..SlIcI 4I )tp 

hilhl lh) 4 \\ ili illc fidh .1111 of ilaJ4 , a4d 
),rvi Iv) s5)))l lr 4a4d (d4)4))4f1 .l)4i)4hgy .)) plion is 

a fillltlioll of0 i 'cill44a4 dc ,i5 , i)I1) sicil 4 ai44il 4)4d 
) )i-I i))l'll l llili4- 44 )I'4llv l11 niali4 al i))4rict lt)nr 

-sr4.aii 5,y iin ( N IS). 


'Ih.1 fijaclions ohI is s51n1 airt.: 

(it) IO ''crvaI roi\iia g ).sI')'")i) 4) kn44wlriga* to stl)1p44tt' 

Ill Imhaoitogy designa J'ou'iss, (b) (a (I sigia 
tlchnohgical packagrs Iior [hr prodtuction o-lrops, and 
tlh.it" agrictlrlra al pawla is % irIl all. t4c4))44 ically 

cliii't altlista ita'I l I(. ihtv )4s)l)l')v nlivil'€llin)ll)i of, 
Ilioljutis ii dillirvntii _rio-'c) og1ci z)ne's o)Il'aki~sall, 

A4d (c) III Issss 4lhc i))pact ofilhc )Ih'ascd I4tciliidogirs 
oilr l n r,"int'4))n)), )))phj4 I)))0l, I4))g-rln stahilily .)nd 

i l) hr JNrdI)))4i) ) 5y5,4On. 

lh lo4h' 4)'l)4l44 ,silu l iaidoaikil 41 5v4lo )4)4l has 
h))oll4t i)4TC4i.il)g1 Il)l4) lillll ill Lt Flr dhccr-tII

444))si)ll i-)Ihiai). has to h4I lilIrsiclar )4)ilaU k44 4)ll
14 l)41)il4 ill)ialo)) l4' I)l, Ict-I))i)g fld cti ) 
44)s)5, 4h')i) d f11ras.ing a d )ll kl'atIlp 4romo)tion in 
4.o4l4toa ) J c; i) the itlrtnt) ionIal )a):lakrs. I I)))), 
4) NAi{S iiitst ;ihhr1 sS ilsai'l'4o the r4s5 i'h nr44is of' 

l'tit "jsil, andllu k t lllilll i'll lll I ll I 
abrHoad. 

Population Growth and Requirement of 
Agricultural Products 

Pakistana's polat h i n is gr4 \i'lgi i lI))eai ) ' :' li)c. 
:444444444), )lathis ralc 11(I'll'l4)4l)j)o)4ll4li,m)4l'a4lt) l4)a4)d 
44,1milli n \%ill rt ach 1 18 Illillion4 ill II y444 2\)4)4, and 

, 7 Illuifli( ill 21)25. i.lI(h s 4it b4 'I) l le4)4444)444 

4I Iin4 II ) l.i I \ 1d4c4 dcs 4)4 l Ice I li I ol 
4 I44)444sti(of I r)\)5 hI4II vI rliltSu)I it, d! t4olIn4gil4h laasIIts. It 

is, II4l ig.ir, lik L t1h ht11)llcSI.illI i'c Ii 4.mjor cha'I gv iII 
Ilh4 r ) l'l1)aIalli4 n gr:)5')Ih (lizilg il)) next 10-20 
vilr's. I{44lir4.))t4)ls )4hfLfiaw gn'ili4 t aI 4')))a4 lilt s 

4I r(1 )lI) I t1. Iyears, ali (lih J4)4lSlll rll )If))4 )Imlatio 
g 'II) 4 s ll lioll l4-4giv)ll ill'abh 3. 
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Tablel I: ROFILE OF IlGRI(.'UI TURF l.'IX I. J'LIX 
(1986) 

i)FSCRII'TOX N\UMBERF? 
_________________________-

IPopulaltin (Alit/ia,) 9i7.7 M )Pak 

-Rural 70.0J 72 
-- Urban4 27.7 213 

-- Agriu'i4i)'4l.4 Labor44 Forcty 1.15 56) 

ContributtionPP1Agr4,tillure jil GAT\J 119.2 Z; 

Ma444 444)cros4. .7 12 

LIivestoc4k, lis)4crivsmi41441 tr 14'1'9.)) 7 

Agritilliuud .Shale4 in /44144A'Alwi441 /8.6( 31 

1)Billion 444'. 

-- 1,(4.jrh .) --ma4444 79.f 

- Not Available4) If,[ ( 44)4P.)414In 22.1 319.-1 

- 1111ai 4i4(,4 (49A(:4444)) 11.0 

(a4) Ra.inicd -. 9 --

- (.4444)l I I A 75 

Cropping 19444 

I)4)1444414.4 65\~ 

444)4 )44i)4)))4)))4. ))44 .4 Iei )4 'i 4444) lnvicilst:4 4) 4 il 

(V)41rI(4444. 'a))44)*ty*j4444 Isfin4I4)4) (4)))ail dw~., 
4)'44-ca *4 41444 l444444lift' )44ii4',4') 4444-.4d )44)44,4 dw*(14(44'.4'' 44)d 

m-a44.tb 4444,444 %%ill4 l1)4443resomci1 ili Ni.1~' 111-4)44. 4)4)4 )444 

it110vria i oltlw Ital lgriCUIt tild 1(II[Cio 

visc, to44 4)) 4444443') whicih,143j4crXlse 1)44))4(4)444t444 ill 

turn4, would)C bv4po4ssible4 only 1)444444441-I major44 4444)4)44is 

Evolution of NARS in Pakistan 

ista \%,its (* d i [9,44 I1iti di %\itsW n 147,WIW~I I4j V. 

444i4144 41414Mi4( 
44i44. )444444 d' 

a 1C4144)rilS44I444cl 441). 44 agr4)I4II4
1
11 it Iolgove44444444t1-1, I% I.44)4Ic 

pro4duction44 is.)44.4ii plibl1 l )4 p44vi44i.4l)) 44)44I4 

1
44)414o)414, 1-cm,434 4 and44 cX[C444sion444. li )4)44.4 

g44' 4444444444 )' is g~ nbs)44444ib)4 , in ilc ilgri4'44)14444 

s4414r, f44 po444) %-4.ki44g.coordintion)44 and4) mcial.4 

lim4i1(4) role4 o4)1)44.)44)44')41g44'4444441 .4clt"g4iiut 

liited4~, wit '.14144)4))%no44'.4)4)4)4))i4 1144)n-Iho 'lst.',t-S I4c 
(w444ill al-cas in \% 443)3 pr444(4444. illit)i' (4)')iiS k442 
11o \ (v v .,1)1-(IIIS Sr4 oI. 1) 4I4I4c, I44I)I4 I-(iI444'. 41 4i 41 1.d i 41. ;I4' 

4)4)414444)cando44) clitcd) iss'.44's 4)Icilng to 44d41444d)4414 
144441s.4444)1' and44 lilt- d)),s444'.4iv 4) Ii'. 444) 14444 il)44o .), 

44i11444, ill dw44 (if ;I [fill\. si,-q an444444ge4444 444)4)3)4144) 

)),4d44
1 
4 4 144414434'. lit n4c4.s. A b)4)ei 4)44 )4 

chronolog)44ical)de4.44)441444 44) ~lak 4.4)444' ill Ow4 

(F I'\1 ). \,9) 444lccn to4ill 44)jllbi*I,\\*.4'. c.4j,4)))'.)44 

c*))444i44j444I u,4(j444 (o4*43)44144*' )44444)))4,44j44 

.\cnil4414444to.4c4)44 ;444()sc (-,o,)' 

444enit (444. ')41.(1)444414 

M 41,1fe .lcu lla e ea c oil i 

(ARC44I4444(4j)) .4444)44 ~4.).) 
4444)m4) 4 44)4e;k id 

i [,)4444 Aic 444.444n 34'list I4l 4444)itoi c ~44) 1,~44) 

lcvcls.to)) I));~~li-,dbe~ ~ ~i)Io ~ ~Thi~Seem~ ~ ~ ~ ) \T 44osibci ) 44il 444 4i cm- poitonan ~ ~ Rc 
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l able z: 1'. .1I- LLIS IIIP-) HYSIZE ( 1972 and utjllo) 

Sit:e ofFarm (ha) .,. of/aut (Million) ,arm area (Million 
IHectare) 

97?) 1980 ". Clnge 197? 1980 % Chanie 

Under 1.0 0.52 0.70 (+) .1.6 0.27 0.38 (+) 10.7 
1.0 o 2.(1 0.5-1 0.69 (+) 27.13 (.78 0.97 () 2.1.4 
2.0 to :3i) 0.58 0.68 (+) 17.2 1.39 1.63 (+) 17.3 
3.0 to 5.0 0.92 0.92 - 3.60 3.57 (-) 0.83 

Total Up to 5 ha 2.56 2.99 (+) 11.7 6.011 6.55 (+) 1.08 
(68%) (74%) (30%) (3,1%) 

J.0 to 10.0 0.79 0.71 () 10.1 5.28 .1.71 (- 10.)
10.0 to 20.0 0.2!) 0.26 (-) 10.3 3.73 3.39 (-) 9.I 
2(0.)) to 60.0 1).10 0. 10 2.9!) 2.10 () ).
60.0 & Abol'e 0.02 0.0l1 (-) 5().) .11 I.i2 1) 0.5 

T)TA. FARMS 3.76 1.07 8.2(+ 19.115 1 11 (-) 3.) 

-- 7- A LSA I l)-suptortcid )o.itc, stioltl',ilt o,1"g 'esalich ail (Idissinhtalio,, ol .,.hnlogy FromA.\ l,'illltrl,', Ri'scarlch] (C t]aa ililic's i,, Pakistan," ( 191.- r-1-s,.a,'(h to (cilhixvat(Jrs. 

85)) at iaost ol'aloill US $ 21) milliti alprtvtVd h\' 
GP)I' -!97T - ARC r1'0t-gioizd isPAR(:, \\'ilh iot))O tti 

ofa rtsctar(ch scieltist as \ ]toh-i 'hilinall,ttt,,c 11 1it 
1977 -- A i li ,al Et ioi C( ilil "aittt)j)oitlt,(ll to stnioi r scieliss ;is M'lotlt-inlt, i,,oltlcl rsan d a with cinak(. Ip(l)Op,ab, fll. itlp o\.<.tiv, t ill ;Igri( 11lturi, I lil,,t. Ii,(,llb('r [ 1hli ,,,nalce.I)A R( alsogiveln 

co,,sidl(rabl. alll lHliv fill- Iinallaging its a,['liirs. 

IPR().I;CTH71)1' 1.abh. : 7A770,V. I.VD RFQUIRI"1I1EVTS OF"D/ "iI4'RE.VT.I GRIR LT R.I COMMOI)ITIIS 

Y'' IR IPOlP 11. 1770AV RIEQUIRk-E.NI2T 

(,/illin) I"heat* ldible Sugtar Alil, II"od 
oil* hroduct*%* * 

9/7 .1/ 1. 0.27 0.0 3.0 211.8 
60 12 6.2 0..);o; 0..40 4.0 .L.I 

/980 /12 9.31 0.6 0.6 5.31 75.2 
911; 918 11.7 0.8/ /.-2 5..17 107.4 
199l) 110 13.5 1.16 3.72 5.91 121.2 
199- 127 19.2 1-51 ,1.911 7.5)) 151. 
20001 1-18 22.2 1.!97 6.25 9.5)0 1119.1; 
210 2)1 30. 1 2.tI 11.7)) 12..16 239. 1 
21)2(1 271 1.)8 :3.5, 11.31 17.)))) 32.1.3 
2125 317 17.5 .1.12 12.57 19.65 377.5 

. M io lin ( hit iton. 
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- i()8H - A separate Agricultural Restearch )ivisin besides coordinatio and plaiming ol'agriculiural
 
(ARI)) created 1)yGOP in the Ministry niFond, research it) till ctllltry. III adlition to ti( plovilicia
 
Agriculture and Co'operatives, with PARC cIhairman rescarch ittstituteS, PARC has estallilhel a Nationl
 
as Secretary to Governmetnt and head of'ARD. 	 .\Agricultur'al Research Centter (NAR) ill Islaimabad 

whichi became opeat'.ional ill .Marcth, 1)o11 %kith 

- 19q8 - A comircliensive ordilnce approvedllvid SllisticatldPAR( S.puliptialt.l. ll:liir;itii'y rlt')'re.lqimt, libraiy,
by%tile.cab)ine~t, hclitfinxg the' c'hbrle.r. fI",ictiolis anid getrnila~sni hank, t ratinfing inl-,iktclt' oPult-r-based 

modui operandli i 1ARC. data pr i'ces. ing I tiily and l go Wilg rvsir'oir of' 
carcilly sicl( ltd and Iiincd Iliapowcr li" iescarch. 

- iqfi - Worldliank-assisted projec t ettitled "Pakistan is dc-vvl'ellig iitcelitcl oexcellcic illNAI( int 
Agricultrl RIc iid lilrt 11 

niltiraIl Iclveln festialhI. II is ct I(ItIctilq tiissi."oi-ori IIittcl, 

(IARI)l)'' I o'a (i- l' Rs. mijt-. l and Iighi-isk basic isiacrth, with duei(list iillioni ( .ith -iig-raiigi 
.I i)A credit LIS $ 2.1 ujilliol ) fll'i a hciCi i uIhi r (Vi'S Ciliiasis i tIsuollti s\sttems oldilh ,cIll aglo-cl'eIilica 

Ion1-8;) apjltuvc(l. ziles oI"lakisiat. *l'hroi h coieidiiat.d oui'lrtins, 
tilliii., \vorksio)s and( trtvclhliig somiiillts, it +sharesits 

- nio+(i- A\ Na Iho alI(C n Iitfiss+ion ii< A\griciiIttt(- I I I i ri I I tsllI'(.(s all~ ItchIIIic'a Icxpcrtisr withI 

estalishe~d by dhir lr'im . M infister to com pr ilsrc ivi\l 	 pi'(rli ia ilnsIi I If til IS. " I v'I aw' 111I) 'cil IIists i I Iit to 

resin O+railln a tisnol'ilttil sectl . The 	 wch liopport tll'at NARA:. Is hudNtRrS
+

l i  	 fill Iscl 
olllllfli+ Jioll hasl srqlllp ;i Separatelll ( hllifiliittet, o	 c'i'll" t I -l is lit. I iliillhii ll up cC+. 

gl'rilhilrl-lth iilhtli, 'dliil i lil nd xiiinsill l
 

Ilia.ktl lliiillll Iililils hoc
ilti I iddition to NAill, PAR( hils St.( 1i1 a number of' 
aspectrs. lli rSt-alirh lill~ifillils il dilicrcl pari ts 

+Ttl inci t' h :''''ht'si. 

Present Organizatio of he NARSArdZnn evnhIntticQum,%ihSaiost 

lhc natiionla+l irli ltllral res"earcrih s\ siii of Pa~kistanil llabih li, . 1). 1. Klil anid I :mli-kl otl. 

conllsists olllihv Av I'ic'Iu lmal R{.t'itr-ch il\ isionl ;is fiht
' 
agil yillh I hc Iicdclar LI(, ri~ililivt'lll Ili Iili ilc pi . andil C-(:'lop IDi,+cas s R] al llh [insliilult', Is]+lmabadi(.
 

,

prlorcs's, tlnallltrs c'wit crilcd(%%illh;I ll 1Il lliilI ics-.alr-11 ;old~
 

its I'1'ladll ipl r xtrmiiiinil +I anld Naionailll 'lv.i Rclstaitch Sltlion~, IBcdadi, M ailisehi'a,
withl l c4 ;4.i\ ilir,, ihc 

.
Pa~kisn ii urhlltml RvI+€scmit( Cmiliil W AR\lC'), %+hh'h NIF 

is in-'ponisilblt' I1 i' lilil liI4. (I'midhilil lil d
 
.
dcvihly~inill of .lii illiimal Irs't-lll Ith ci'il ilixm -G(raihn Sliagv Resncalrch 1,aibol+irmo, Kalrach'i. 

IP. R(C is ;111all1om11mlloti, m il. iillizaililli iiidlr dhc lidcrial
 

lg~ t'lC Iill'ilol, %\fith I 11li I - lilin l I C,
;2-.. -i1 BOJr (I ():'( ;(0k4-1 lifrs l Zone Ag.lirt- tirail R/cscairh l il0 


(IRl ( ) , oll'whli( hf ihtw Nfdilhlistl.r IMi I: l,. so~iiiia al, Sinld.
 

Agi-ic'olllir allld ('. ~ ll vs' is ti'll rcm-idr.li. Tlhr M1 (
 

is I r.+dly c m liitiitd %%itli I- lesl aik clil'I'tlolii Ihllc Karl'akoramii Ag i(hirclt n Ittstch.llll Sit timi,.ju lt,
 

i-ch-violl IVdclli] ;in v1ilrit.s,. G,+,izlli~l.+(
dihr iplov inia~l ilgit. 

foiililer's, S4 i'iltlisi . c(iImi ,lliliisl, andil aid m illilriall., 
I t i/. H ill :\g1iiultill'al Rcsv.i:ilrch Staionii. Kaig]liai, N\\'I'I.

,l] I hci( '+tiLbll -d't [Ihil. lllim-ll1-', 

Aglri(1ll11ilrill h~i 1 Itmdjil :'.( 11illlillcrandi~(liiC ll1ilill 
-

,\141i lhio iins, Rc'ih itl, illl'I insifh'r ditll ll 'Ilic lofti] lili \] ( I-inloyhl)c. is c'ilrllldy(',t l 	 lr oITl AR 

,d"PA\WI 

rl'roliilllo'lidills1(,IillIh . bol fll'€Ii IA~i ilvic' ;1ili1 

astis (.1r +m 'li\ilics, ill dt'hiil +ioldsoilllit 	 226:1j, (0111 0kl'+hh'h 17/1 irf . rl'Vs';ilI('h sienistsi, ho~lding 
.N1 . . irI li. D . defrielcs. Fllit- pll ull ilil/c'lirl-l-ml lllldgi

dc( iil+ll. ofl lIAt , Itlil" Iis,'all 1('a Ildti)-8I7 is Its. I I', l"lliolll 

iiilliolli), h\l.hJLIS $+6.611 ,\ hil'i v lliiliill lbiidl .I 161r 
PA RC( is lvildlcd lb\ 'Ii\%1h4)1(thil.v chaiillmill %,.'l4,is its ilW \('iil is. It'..,lt illill ( (I.S $ Milliclli). 'I'lle286 ll 17.1 ~ 
rlh -wi'''llli~.;lla d him, lI'm %%'ho~h'-tiliit ii'l. I ~, S I' li ll l t ill iil"Ciail iilloCri1li01;iii 10 IPAR(C Ib li)"98 -8l7 is Its. 
s.'cir vs..iliillial vs, So cs.sric'lif''+ iall S( itlii iiillral :1(16iIliillill ( I IS $ 2-'t7 iliilliolil). 

r'l'Sjji lr(' 
',
S ;111i 1 Ili iill'i,, ,.\ lijo h1 .;I I [lit. r ' ('ii\ i' i ,1lin l t r 

il ihc hldlivd loli c<IS. T'I( respnsibililhcs ol AR an.1I:lil 

iit I s~ ha crh tillc-\ ilil Idc oi i lik iig oh-csrt' (if 

Jlild 4'slalib lilll llii i l in litolionis,Mt%:l'l Wl il f 

186( 

http:timi,.ju
http:rcm-idr.li


Agricultural Research in other Federal 

Institutes 


Iniadldition to PARC, agr'icu.hturalresc-arch is also be'ing 

conduteld on speCcial commnod~citie.s, resou~trce<s or1 


discipline~s ill sevecral oih<.r n'<'c-a'ch
histitulionls
%%hich 


are unde-r flt-contrlr~<!1"\'ritis fe'deral ministrh, s and 

olrganiziktios olier than PARl~C 
ormAlRDl(Tlaleh.-). Thel 


provincial go+ve ntliils
have\ also cstalilit'd it ntiinb<cr 
offrest-arc:hins\ttios and Cxpr'iimtunt s:t.ttiowsto ralter 
to011the i 
 lncc',(T,lillc r). W~hihC IiARC lilt0\'ich(-S 
the ov\erallcoo!trdinatioln olh< t-cthnical aslpectts all tiwt 
f'de'ral 

, 
insiitutcs
ooutsidc- PAR(C and Ohw lpiovincial 


researc'h ijlstittllc'+; ;t
and tofli%Ii\tl.sal'tre rtlhsOff 


fili'm~cial and ldinlistri\'v cootnl-o <'ddiffirent agie~t'ts 

and1< ticir re~s<artch
undh'rtakct 1p1ogritns lhrgcly 

indep'l)Cdeflly. Eflorls are< contilolslkv u1t-l'wilv.it, 


ctllsollidit, dhr syxsteln+ olk\'ihls stalh'r
by illvil'-tvl" 

institutions inlldw liintrS and 
 fllisl of'lls[lilm<.sto 

PARC, btl this h 'il 
 r
aldy is it slow locelss. 

Research Coordination 

\1\'railna 


tllilgh tih(' 


PAP,( c . d"Illir' till- I~lll ta'l 'ionc r ialiiihs' 

|idl',ig mv( ictnilisl: 

T+'7chiial
(Commnille,%.
IPARC'hai tslialiishe~d
tw'']liical 

<conililvets oilma~jol.Sill)-wcll'., andltdiscipilines 

whic'h arte<r-spllsibh 1. r\x lialli't'viewodlh t.+il'.h.I 

i the~ir iil't-vi,idviliictatioln +d',gapsill Ire'tcal'tch, 

l+P<iCO (4il % .i<wiMi 11idaiiilli lli'<h plrojccts161" 

fillid~ing h%) 1P\1> :andt rev\iewtlf'lplogrt.ss oill-ulfllhe 

rcligitsv.al
(.hiplqjvcl(T]ale!I.The, I(clillic<'l 

co)nllimillcts illc(Coli~lilld by~ icli.-'t'ilvc%ljhi('h 


whldo'-fillic.
II~lilo'l-S
oflIPA\RC invv i ct
lhis of, 

prlov\ililcial cilniliv'ill
initiliilles ;ilid int'vllci<hs'it'iilisP+ 

fil~l liilliJ\'t'rSilicandi~ IAR(C. 'T1h1,iImic'al 


'omniiltucsailsol
imakV, Tc'lilliiliitliot I AIbU( 

f"o11 
 lit'ien t 't'wn-scir('i 


a ' s ii'llti h gh l i it\i. T h eI c olml 


ti( +ll. Il' pliollsll ill 

ol l l i lail iso l 'h l c 

Itchnli<']tcilllitv'e,;ill(.ctnidhh' d b h(le 

E+xt'('tli,'
v(holinnilil'ct, byad't>'
he PAR(: 


ch'lillaiiil,
pllaniining4andii l ll.;€
clli
oinilltres,<lbie 

BOG(i and fillitlyaplovu.l\ldI1) ' I B )(G.This 


vil('<haliiiotis l t cl''ti\'v
fui ii (f[ill ilaling
d 

lesci<'iich ii l i .i
elli is rl hl-ci<<lle l' ,+ whIi.Ir c 

IIdclthrlili b ill of'
sc'iv'ltis:ls
itiarge' mitllberl 


rt-sc('hiifill imiolns,finliiit-cd
and adilliistfl.(- b liv 

se i<llldiffl~i ift iiemli< . 

Since< 

aglicuhturaii co lnnlodiare' pliced (illi-ren
 

ii) Natxional Coonlinatedle,eanh Pmwi:,llll. sevl'V' 

tits ill 

p~toVillit's r'(11111y' h is
<)I'thel n'<s('oir ildetal~ktl (ill 
Ifiest.' 'olllilliodilic'sby";all dlir"ll hice.s,io,gel'iilt, 

app~roprialte teclhnolo ylibrimproving pioductioll 
tindher vi\'ironmlt-lal conditions illdhic p<t'tiliatr 
dilli-rent parts okite ctmntry, ' . hIiircr to (if) tviisill-t 
vir<-cli\vc
coor.dilailol; (b) (.11ouragcjolint planning 
of,1lht' p~rograiln: (c) ]r)l'lloi< Irillislibrre'sclal'ih ralpid 
ifinli,'llatilln lb<tvc'ilte anld (d)rovince'<s; 


t-stalish suitable linkage's with (ltwimnation1al 

agriclturllal r<'-scal'ch t111lt's,IPARC: has establishedl 

sctral national ordinflitI d pirograms onlmijo 
Cooll"Oditit.s anld dibirillnts (l'ihh' 7). '1lIW< 
coo)rdinate'd lo<grions,;w bt;c'llyia,.c wh<)h'-liuni. 

Coordiniators, wil t.[i't loslly PARC t'nlloyec<s (btt 
somllnws cillin<'nt ier~sc.\
thntists or
tilliviV .y r't .11"t
Arh. .I appolintcd ats 

€'cordilatllrs) and inchl'ltodwhr scillists ill 

supporInting disc'illinrs like at,.rononm,,lircdk(ing, 
patholgy, vinlitihop and ct(ollmic~s. All till.eds 
tol'Illrtiicialn'<'c.carch
protgrams ilnd ol'Ii-h'rill 
r+<-svt'irth omlsidc IPAR(C wrking oil tit(inlstitittrn 

relfh,\,tnl or dlisvriplinrsarc lLit'sbr of'"commod<ilii. 


thlecol-ldii'l lal Zlrogillo;IsCooperatl'iting sc'ienltists. 
'lh(- pirogramiil '%%ork liwOhlntxt +Ncilris\1\'<'ail 


.jolintlyllannrd,h111" %lngit tll'otdlvdcflhlilioln \s',
 
Solllt'
dhetails oltlhc exp-ili liil o kill
IId<vrliali 

and ;i1(.%it'.'oftliie
fililiivs at\ailalchand additionllal 

ellilll 161- all 

PAR(C 

I'tllilil' tt'coopeat~r ing iiis.liiiiliolns. 

, l fi''ill
tl i lliioil illivrilllilollill 

organiations~l()i, CG(II,,R centnl-Sr anld finivign naiollil 
programs;ili, w.,hichis(list w tih(- c rti ng~illriblu~ ito ill] t 

scit'i'ists.lInaddithi c'roplll Ifours,.jolill loh riligl 

;ii'(, olrgaiizld ailtndP ,.R( id tahnliizeh <'valhlimlio
 

<l'thc tri-rlillillre
• 
ofl'calld!idalc. illdlifl]ilil
v',rJ(cihs 


patsltl'tlil, findeterii
u<tiinlr)y fil their sililtililil)' 
.


for1 r vaI<h't.'oiillli.r<chlits va'iivlhs. Tlhe,
 

suppilemnt arllyI..<tiip~ t-il
lil-cl-lls l vill.l
 

limsiporll, spc(t~i 'ialidsadiilling llf'
slillwhich
 

c'annotiIlet
prtvidhd b\ dlicprici.al golv<.1'i'ilitis 

anid tilixvci-ilic',arn"ailsodt'<'rlinin biil
l-i
 

c'torldiliald p}roJglilal,
whlic'harc'< by PARC
stupjlit-d 


o i l l ol s o \w bl .l ' i i i l ud g et' 

c aboe 

smucf-lsslolill)' andi haiveg0-ili,]i.ll 

TIllillt\ coodiniatilinmechanlismns ihavetwo'<rked (ltill! 

eo ll i-p.eciatdblytile 

r'ii't-rh :stcivliktIsand plrov\inc<ialgo,l-liriins. It is 
plannedi'€ Io trc'iili'li go illIi l tlii l'<inir,<ipr rll'<g'iis 

ant - Co<'' anid' 

dbisipline's. E'[]lftts l s lr %,f\vItoestablislh aifI. 

;ld e'stalish new\\ltogl'illsi evil il )ilnludlites 

ill(- mideii~ 

+
 
tliiilltdilic~s 

which %willail fiwal 1i"h 

, 
I ill-r hill ih i on)mal~jorll anld €liscillhics 

act' itsille poillits linlla ioli 

c'llordinaiw'd programslii~ oliil,tt-s nilnmmdiliesand~ 
dis'illinrs.
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TABLE 4. FEDERAL AGRICULTURAL RESEARCH INSTITUTIONS IN PAKISTAN 

DIVISION 

Agric. Research 

Division 


Food and Agriculture 


Division 

Science and Technology 

Division 


Prime Minister's 

Secreteriat 


Commerce Divsion 


MinistryofWater 

and Power 

ORGANIZATION 

Pakistan Agric, 

Res. Council 


Pakistan Central 


Cotton Committee 


Pakistan Counc. of Research 

in Water Resources 5 


Pakistan Atomic 

Energy Commtssion 


Pakistan Tobacco 

Board 


WAPDA 

18811 

INSTITUTION 

National Agric. Res. Centre,
 
lsamabad
 

Arid Zone Res. Inst.,
 
Quetta (Buluchistan)
 

Cereal Diseases Res. Inst.,
 
Isiamabad 

Pest Management Res. Inst.,
 
Karachi (Sind)
 

Southern Zone Agric. Res.
 

Inst., Sujjawal (Sind)
 

Plant Introduction Centre,
 
Karachi (Sind)
 

Hill Agric. Res. Stn., 
Kaghan (NWFP) 

Karakoram Agric. Res. Stn., 
Gilgit (Fana) 

Cotton Research Inst.,
 
Multan (Punjab)
 

Cotton Research Inst.,
 

Sakrand (Sind)
 

Inst. of Cotton Res. And Technol.,
 
Karachi (Sind)
 

Pakistan Forest Inst.,
 
Peshawar (NWFP) 

Soil Survey of Pakistan, 
Lahore (Punjab) 

Dep. of Marine Fisheries, 

Karachi (Sind) 

Drainage &Reclamation Inst. of Pakistan,I 
Hyderabad (Sind) J 

Nuclear Inst. for Aqric. and Biology 
Fai,alabad (Punjab)
 

Nuclear Inst. for Food &Agric.
 
"arnab, Pesiiawar (NWFP)
 

Atomic Energy Agraric. Res. Centre,
 
Tandolam (Sind)
 

Tobacco Res. Station,
 
Manshera (NWFP)
 

Tobacco Res. Station,
 
Okara (Punlab)
 

Tobacco Res. Station,
 
Khangh~ri, Mardan (NWFP)
 

Water Qual. &Soil Monitoring
 
Directorate, Lahore (Punjab)
 

Mona Reclamation -:xptl.Project,
 

Bhalwal (Punjab)
 



Tible,5: 

Pw4ab Sind ulorlicultill.t. Ilislit till-, M il-plirkhas 
soil Mechanics 

- A till Agrictillural Research Ilislitille, Faisalabad 
- Baralli Agricultural Rcsvarch Institute, Chakwal 
- Maizealld Millt-I Research Inslitille, Yollsalwillil, 

salliwal 

- Livvslock Dcvelopitivill and Rt-search Farill fill. 
Kundi IWILdo, Rohri 

- Livi.-slock ExThar I pcrimcm Station, Nabisar Roml, 

- Oilsecd Resvarch Instillitc, Faisalabad 
Ricr Research Illstilitle, Kida Shall Kaku 
CoIton R-t-ili-Il Insfilit(c, Rahim Yar Kan 
Colloll Rcst-alch flislillm% Moltan 
Sugaicanc Rrscaprh lo timiv, Faisalabad 

- PoIlIIl\ Rest-arch Inslitilic, Karadli 
- Livestock Rcwal I'll slati'mi, Korallgi 

Silvicultio-al Rcm-an It Division, IIvAcraliad 
Red sil](111i Cattli. Blevdim, Fallil, Tando 
Mohammad Khan 

Vege(ahle Rewal-cli hislilille, Faisalabad 
W licat Rvscalcll fluslillilf., Faisalabad 

histintivol Matinc Bi(Jo*, 
Kaiachi 

Kanwhi Univvrsii\, 

Agrictillurill R rsca rch Inslillile, 
NItillall 

Ivrigillioll R'-scal-ch lpislilliff., I'allon. 
Plant Prolt-t-lion 111lillllv. F Jisillabild 

Zoological sto-ki-vol'Pakistall. Killachi 
Applit-d Elcolloillit s Rt-scalch Ccitler, University 
ofKamchi, Karachi. 

Fodd( r Rt sv;1l( It llj. lillllc, Sillgodli.] 
Iloitividimal Rcm-m( It siation, 

11'.1".P. 

Li\ I-sim k L\perillivill Station, Alpra Goill,
RAh Khaiwwala 
Livestock F\pclillicill Station, Fa/ilpill, D.G. 
Mum 

Agrictilimal Rcm-itich 
Peshimal. 
Agriculltoal RI-scan 11Inslitilic, M illgoril, Swat 

Lix r io( k V\Iwt imcm Simion. Ilasillim 
Li\ cstot k F\pct imcm Station, Klmliali 
IJ\ c tm k E\livi imi-iii Station. Khain- Nhirat, 
AIto( k 
Lk - io( k F\pci iniviii S(mimi. ( )itdirabad 
Live sl(,( k I-Xlwl illivill St'itioll, IZIl;Illc\\aI 
Li\ (.Sit,( k h odlif ti"ll 16-scalch Illslinitc, 

ij jual 
I i\(.Stofk I'mdoc(ion Instittliv. Ball;m alliagal. 
Poolir%Rcs--m-rh histimic, Rmalpintli 

Agiicultural Rrscaich histimic (Somli), DA. 
Khan 
sligill Clop RI-walch Inslifiltv. Nlilldall 
Filic Wool Sliccp Faint, Smiti Kaiidina. 
Miallwali 
Livcs(ock E\pciiniciii Stationjaba, MansvIiia 
Vc11vlillm.\ Rescalch Inslifilic. Pedlawal. 

Cl'ops I!cm-aith Instilow. hisabak 
histilow oI EconomicSimlics, NWI-TAgrictilture 
UIlivI-lsil\. Pvslla %ilr 

I i"llcrics RI-scalch Insliluir, Qadinlbad 
Soil Fvllilil and soil'h. 61114111"611111% (AARI).
Fit k.ILtII.1(I 
V1.11-1-illm y Rrwilt( It Instiloic. Lalloll. 
\Vltvl-Qllalil\ and M "lliloring I)ircclolatt"
L; IIlot c 
Ecollol IIicRrsva 1(1111isIiItIIv.I;IIitItI. 

IV 11111111hillan 

- Ago itIIIIIII.;IIRescard I IIIsIiIIIII-,S; Irii Ib,QIIella 
- Rcgiollal k Ihagiloslif. I'allolalory.

Ql Icil(it
VacI iII(.I'[(d uc IititI(:c1l Ivr,( )III, I(it
lic(fRescan 11stalioll. sibi 

I Shod Milltiplirpow slicep Rcscaldl Station, Yalt-abild 
Wool Rcsi-alull I.;1borillor\, Masiling 

- Agricillillic Rvm-alch limililic. Tillidoliaill 
- Ricv 16-scarch ln iiimc, Dokri 

Date Palm Rowarch Station. Tmbai 
FAO Fruil Rewar( ItProicci, Quella (ARI) 

Colton Research histinitc, Sakiand 
Stigarcam- Research Station, Namicio 
Stigarcitne Rescarch livainitc, Thalla 
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Table6: TE1.','llN/.I/4L CO/M I7 /"I.'.O/ P.IRC - f;+atS 


LCrop)Productioni 
2. Plant h',,ertion 

3. L'tironment andl I.ore~lf.)lResoure.i
 
/. Ifortirl! (,'Opi 

5. LandRe~tourcei, 

6. 11'alerRe.wuticel, 

7...lnimal Health and A veh i On 


8. IFiiheriei 
..Igtihullit,!a
Itonmici 


Tahle 7."CO01RDI.. IT"1/')
RIA'SI'A.ICII IROG;R IAIS OF. 
P.IRC 


I Cropq~ 

-\ h c ,Ba rh'yand T Iitical c. 
--.aize.%wghnna d M ih'tscivinli!ts 

M i., o "111 n M ille 

C)il,.cccls 

Foo h"go1m .,
I l. 


oitlh 


- 'glidltlcs 


- Z1.
l k ; lC rop sl} 

I I Still IGalh'IInI 

--(onnmip [st'
,cv of\\ater 


-W\atrM l l\his .iel ll 
So.il crI .l rytilit 	yand Ylf llizU s 

- M irtm lricl~iimproving 

-ilohgic'al Niliot~cn Fixationti 

Soi :,imc i tktbi+'lt A s'Ic l N 

em
IlI I"w ,t9 and Ium~e.11tia m nt 

Manpower Development 

A Ilimtil" ill (theC01Str'idint dc-vehipnivnt oliht NAILS ill
 
Pakistan is Ilhc
lack olfv, ll-tratincl scicutilic inanipowr, 
especiatlly ottilt protgram h'advt" h'% Itocl, unhcrtakit
 
I' -l c'i'.hoi %ill j,. \''hih' Ihcvlv i..
io iit iH'tc's. itsim'ablc
 

prodluction of'lirst-,Iegfcc thc(countlry's,11';lte~ttsIby 

thrcc agic 111i( a un~iv+c1-sitics, o 'lhI. sand
thc-uu1cr 
S(Acilists %withi researchl is \'cryeXlcricincc ill limited. 
WVith OI~rapid dc\',.hll19lt OFI'rc..ill'hillstituitiolls and 
ur1gent t'ced tot it) pio'vhlmslind so.lutionlsVm ious 11rgcilt 
of Ihiagric Illhn1l'1cscc[ or. IIthca\.i lahiIiy\ f(raiI)d 
Scientists ]Itishtv('o~m. tilt major hlmiting filor~i inllt( 
decch Iwiti lil c ga 1 iu \vcrIlNA\RS. 'lToI thI it IIi I 

th'-mnd a nid cl
supp l. P ,\R(has im p~h- tcd 
a mailpomwcr (Ic\'chqont lpr'ogrillwithlinliLliial 

.AI1) an ti odltBank. To'assistan c liom nU tilt- \\W da c,.1 
h liv e t illd tol 'l d ItIt)Iio I'll]). h'\v' M.S. 

iltnuiv frsilic-S illtIhv I t.S. dc\'hellCd coi~ua+Idtolhic." llics. 
At illresctl,wicl Iisi,atrv I'll.cmllSvs illt;eo iltlilttg I). 


\'ri ( lis nxc i l ics , \%o w il l r lll w% nthe
,b lh il iti 

lIv\( .!-:i ycilrs. ,' scicillisis have atteludIll mldlilt 
Spe cia l co nllli,lc (:(I ll'S otihs ill d illi-1r c111 ; c c\I'll a n dl( er 

Sl)(.( i liz( dlillslillilets. IV+AR ( has illso esta blish edI 
it tralinilng llize'sspecialilnslituttc atN.ARIC : \%hich organ 

co urnsesilh(hra +.si o~fci~lle xp cltsfroill\ la -c 
Wit hin Ilh lMltlb' S ,fItr, 0<7C'+lllly id (I.. T., Wcit'"lists, 

tcdlli'iat lllldIaltlIS al clilhd Ihsc.h1;1%c. collscs 

w hich h ;av c cl \ l ll 1rpg adbcvllco nsid cry 1s fl [i u r ing 
tilt- xisting k kl v~hdand im ng it .vskills tiltt fi 

agr icullovltl plo.d~ilix'ily. Tilt availability of 

rildIllp m Io .ililsl-itla dp o ica 
instit iclll,sitg ilii'iaull, t'chts imloved Ihlcir rcsct" 
pr<ogra ils, 1)(011hquillita+ti%.cIy and qualfil;1livcly, and has 
imp~rox\cd thc(cr-cclilbilily \'is-it-\'iSo'aglritltulal Ircsc-alch 
ilhenrl . alcS.fi t r a nd pl icli 

: 'hc hlvtdm't,.nundIml~~wccnlPlanning,Monitoring and Evaluation 

-+-I:.~h' +rd I.r4cA 

Fo.deilic .li
c 	 .\l agct 

IV L~iteifil A 

A-n im al N urit i n.


ysilogBlilalctie ReP lod 
--Illl( uci,l I11shh.p-lieIlulic-ypa'ndW o 

-DIa iry C a l lhC.:lotss fIh-f'ding 
I';pdcmi~h~g t~l~iv<stl~
l~icass 


critical lictt'iil ,'csldd\chlWt.' NARS 
h' hfn ctm I isthectalplilily/ toplanl thl'tlotal 

r'cscarch 1cdS t'dhc co)ulm\"illIhiclighlotltc v\erall 
Imcr c I1lt II .(cio sed oil Ihs lxciivfill'ic l l i [ l baI e 
Ic-It ir'ntl o Iioll mi'ct direct.l'\ com 1lditIics lo." irig 


iln !m c-al .a nd r s'X.(h'ialld s . T[hisis i tc li hX
i l.' m 

1 crlcist' itnd 1-cyJin." highlly Cxlprilcv Illiilllp wh.oil)(,.r 

veyrt i.il1-ma 1 	 n 

wel l vvisi-d. (< l lit.c er sof agl t uala n'.' '<w ith(Ihcc ' a ,lp -1 (ll 
production..Suv'h fic'ilily was vir'tually 1loll-i'xisivlllill 
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P'akistan until ;ia h-,,y-a- s ago, ;aacdtitpliaai.tg aal'at-w.
 
progrants and iastituoiiaaas 'avstssentially dt e illaa :d 


laackle crisishoc amanner il oldetlr tl situationas illit-

produc tationa l'importatlagricuhmral tmmodities. 

PARC tsaablislitd itgrou I st-alt'h llanningllt- r it lilte 

ha dqa rtears iii 198o \hi( 1I las grially deelthpet'd
i 

apap i tihv u
otmilettake 1 aislev'al allannilg filr 

agricuraI rt'esearch al(d lro(-ssing tlt IiI'( lpsols lit 
Il- inlslltlli i ,lld paja'tIs,ilt ialaitli g ibvIt. 

gover I etaa a oltv I'lotltll Sisti Iaraaia n countries andllairis'tai 

mllttca-'l;tiottt .llHl ,lgRI-ta-alll" a alijit l.rt-ij
aj/alit it ' 


was aaal 'tAlktla I(prpaaa ; ,acN.aiia1a i\gritaaliaaa;al 

Res- arch [IPlan (NARl'I Iu '1It lan
vca-as. li 

plar't-(I %vilh ilae lssislillla'-' m a l t
v .\(), iddloua 
lasit palic. i-aaaaa\mi 'kll("d'lrll hlllmiingaic-i s lilt 

agr[ic'llh11r1al and ( '.,ab|
u'r-svilr-+'h 
 lislolo'ill
oicl{\v 


h ila 

ilha ]lisiial risls andiiti11 illsliil littall h h ilt 


ilali italls. 'lIhcitllsltrc iv japlanis mi lving Ialsliat-l 

it t. lt c 

piattviaiiiaI g 'mrlllnt-Ils at Ipraia:t;iaiL sla ai al icjtISill 


t 	 % lilt- iidihlin,., ilatia i a c aia lIt,l Ii,"N \R P, ill t,-a-a 
alhtit- tlli'llw'jlilcllitllis 1411;ILiii llll IIa rst.carc 

lhe Ittt .,stitlitd d th lbttitli(\ ig lht l,\NIs h
ilt- ti li 
l:ir lulilili1111 th i. lilt- a tr Ilttitis a l 	I1'li\ \ \,ill 

itiaspittlat tat l1)1.o\,il , s())llill" i\t( It ilt V I]llrl i61,is.o'(c".,sal cl t l ml ,,.hi mI'd,((.rh.: <rc i,,r 

\%illIt ( . ardIsIaa' illI ) lltlaligiltli ill ll illth'i 

\ alill Plianning (:1llliill ijl. 


R't'('tg. ~liznill 
(-il ll 'am c ohlll.li('i\c m'onlliltoingllfi' andl 

ali'xlli )t,,iitt iI ltilitlliat..i. ,lcialsil-t iit 
has hrnttallisa lit-tt in IAsi to it";alis itti s iatich 


in55;llions, Itmglillra n dIloisl itsil;-ovaa llizi
d 
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Ihl)pfu{\. iv%%.iprm-t+s%,%ill be(floldplllnifi 

lI ' vfi iit alit tt-sh - liall is mir, 
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ar<lh\anctr iu OwtiI -sra at-( l i s. s ti, 

I 	a.tlno-ll-illIhv at l iii 1 - Sali l iPa kistan has ,,In'eadyl-'qtllh),Oc%i'h ,ml (m irl so,.h. 

T I .atheloil al I;.iI(at'i ll ill .sllllllil \ aht l lNl~.-li 
rf ala andaltst'-aial i lakishbeIb'rim'1 Il)h tla Ia .l'a'ltts-tt ltot 	 brt.laIll ; atlmlh4)Ilai/c' r(.,,'allhn(I'hrd11 

v':itc IlIsitlI [I 14)26"''i,; 1 i IIft" I Ili IIh-%+%1( (tvl Ij nm "~iIlna 


elwis i d'at-coordintated vlat rts'al,h Ii lagl.ail lOw
 
')lacllluntr'
has i adh- lia tr:ia silitiot fi'-oln lta Icaialila imlp s
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;ail
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ato,\",('ali'h~libIliht listias'. vhiti1 ritla i',s\ ;s'la 
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i 	 2(1 Jllll latIhS (:126 kg/ill ill I jIIl-812 (tl'-aliIg
 
itIIi ittof rlisis, Ijailsh a (IIlaIlkac t- lI
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STRATEGIES FOR STRENGTHENING THE NATIONAL
 
AGRICULTURAL RESEARCH SYSTEMS: LATIN AMERICA
 

Armando Samper 

Director, Rtsearat "piler~forSugarcanelit Cohanbiet, CIA'.VC.A. Caii. Colomnbia 

Int rod uct io n ill l h if a '~ll.' l ] )(l 'tll;! ill l d h 'i , i tN, ill th evir h is to li r 

Ir\ (1hoIion, ill Ihii I 1.1 itI illi \I t Ir.,.iit tlic a hdi lit.il f,

I iIhim i k iIt(c Iiftivi iia ioltaI Icdcr llit~ if l'A ,tri u'tt fit itl ill inigi-all l ililt o I ~l. (.'111t i's,. illI ht'ir h'v c l of
 
144-Sal'l h Syc\S i, f rItr[ l~~ cl IFIARI), fll.nill\'itill" i''ollll Iic. ,,civtiliir io ldso(rial hv h lm 0t*'h c
 
Io 11 (li;t, "ltgtN l'lilpIllf [Il tvLiolul ('h1all r L dilliqc(m vs awt4 fill inoic cl lk lvh
a~I:tinl wint il'onc ta kes in~to 
.\lli-I ht';l. pal ltvicilmlt, ill this, 

di'tth.isso abtout Sil-il' egiv"., collsidIra~tioll la/il itllid dwe(C;oihhw'al) islands. 

W hv[IrlI am ie'ltd tis' lono l v fl \, Ityloo.k it lilt-"
 
T'his, pap I i.. t'ln) o'l;lthe lll ll
l t di r s co11 ' l dt. glalledr( dlit IIh(-IFARI ) illici'rr l \\,;is not)dia~l I c'llnlv
 
Si Io ll ioll ill .\hf ic' i . a . IIi] Ili azil. It xrIIch-. s, Intk 1 lil'rI' tot gi\ c all mwadr 
 il adhl N, , Lot ]l rltt' tit tal. iln 
111.il.imtim il I, l1ill A\ll.,' it atll( 4,1111irs (11.sp)lfis.h tillc hit..is.oflllly cx un'ct. tr'qtuiu'cd (i illt ll vthatn 
inlIlm I. "E.M BRA. PA "Vill Ill azil is, all 1.\q .cl 161l .i l 14li.,,,inl ) l rtifnt IVy \ ( 'l11) Iitvc i I ('.o( ItI I)iat, ('.los (a 
vsxionlvh III it lit-\. hi llim t i dwmcI. drvch~op d titkil. Ric';t and(('hh ., ;ts.. (dirtci o Ini cr i l'thc dirtcrtve 
into I'ul-.idulm o thi14. lniltill ol thi-, vc'I L.g i tlllll rco lril Iol,ogi ll , lnational andI ill'rnlationatl 

l' P l+ t n m vr i f itid 1. 1hb e :t i~ in st i i it i n s , n~ ) o~ r t'o h ; f iS l at l , s olr s. ch ; t s l ith eN~t ii ot il ( '. in'lra t it t t I ,l' Co 

Il ilk, I'll-lih anrdlI)ll(h1 itlh.llvltI Iril S..oa:lc Istc~l'h andI<'.c-Imut ('.()NI ;ilII(- .Sgat'i+c
 
11c Iz zl.1 tBacd )II , [)is, I)\%it i dn(ill Rec'ar 'h (.; ,
o.lh cl( i'w lmlhia: , : \ 
co .nsil.i lii(Il I; ithd l 'n n 11~l' ',-of.' ',l~ d I itlzt dhw D~ircloln G (; .1'r1;11h4('.. ihmtianl ,,giiulti l'~ 

0 11~l( N IC,\.iv , %f\hic'h 
dilvr iia 


jildl il{llml Lgvl IRaii
C. ( l ;lJ .\iltv:~ , I Illil~l. thI 'll . '- ;ml|( (:';fll(h' Inli,tim icl , IC A ;.\ihc Nitticona~l ( '. ltli 
LIidh'lij '., lilt Sll.IW u [I ral 1)h,g . :,,Io li,", (4, r lhc tol.' ol'sc'irml(t I. nd(I'r('rl ( iia ( J )N(X T'I; ite 
inslitilio.., rql.d(f 111dri Ir]Ihrcllinll.: nI)plitl! fiItnllril ' ml Ihls.itlh III"(:oolc-ia lil" l..\gricllho"(,
 
,,ill: !')uc , %% 
'li illh (h'.\ rhq)I ( lit t'lic ir.s; jl)11.tional lIt.CA : tilc Iu11vt na iol :nl tr fl io irAd Ag0"it1 "1., 

i l l I 11r; .") ; the lr'i 'arcrh S\. Swl.sm I i lls: til l II (C].v Igtioual ()lfi'ce ,l'l".'\ ) lil."Ia, i crica; 
-J 'il<l.lIHll 'li : (i Iwl.-So l l" -)lil.11m 4-'liJIr .,o l l ",: andI dit. Adtviso.r\ (' o t-:. ilt.'f i ic 'c ai]d 'rcl'11o l 

I1; 1r d.] I . 1 'h.1l , . \ : ,I) I ",'--a l . h li i l; Ill(I o ~ t ifiit.( I ,Nj tli t I itm IDv\ I- [IvI'H l't IL t lstP. \ V' fit\,(- vri t[-i
 
u-) iuonl,;I(t. ol 4~ . hIs llrllglhr-lilILt M lra I'vrcz Ca;'-til. insliloliona~l n (ioIcl
'llin t , I'm I 11. (.1 \\%iih ithboot ill( 
l'atlion l II-S-,ranl' IS\'lls'., III of1dhw .o lp rlt1 of'CENIC:...A', (Sionl-l.. ;,,,(I ])cr(.z, I~ ~~) 
hPlslilllitml'-. 111iiil Ihi.(Irsignt-r{Iil 1-.14ItI;Is,,' atcldrlhli 4 
.Idliagn,.is.I A .(' 11nsp. ilit ,it lltilIl. hr oldecr clveyirli;F,'( tfhis,I'va,u li. I Il to av'idl ony Ily pernaSnl \'ilwpl)il 

a II 1 th I I, , 0.4 .1. 11 .1 -ill . iold( expl'r im'. ill rI y rcoi rllis, I him 'c asked sollit ol''I Ird lItI 111 m "I i IllIit ifI 
;!I(, Initl Ill.\ (listi ligilishl IColo.m b~ian t'olhaglic 'li m dii i ' l 

01rgalizatio.ls iv'cl dcc ' r(s'l
Ishomlld dl il\ 111.11ta.lin ,.\ wy,' ilii t i olct( l opqi~ ! topr 'oll ,idvj- ll., 

14) tgli 1hcm-tct h h e ir" 
htvi t vsl l~l l o ll cs(11- I iil)p)llatit to) 

s \,'i(hgnpop oh'€ ii' v Il If I vc, ill ( (ollilllo)l dwh('1111ltn'; Sr'ilglilll national it c lcr h S\,vir. . At IJle sin'lill.l llc 
h1critilgf., tllw .%pattlisd. ilioml), a hlislr it tfilditioll and I hla\' ( ,ratcdIll\yo\%it l;S,. 

{r ln i ltrwc il il'tS ill Ihrvir d -ic\rhl lill-fi bl (illi'l", 

am lit. thiv'lselkic, il Inlily w'..i.rt. Thcy a dnil -ill,m Bv,.idh.s. timlliks totillcrllarl .1, lisl' ntiagot
oll 

litr cxvilf th., in ll h ir ('i1lll| u{l ls,, attill,rllit llolis ill Fllse'ra, I)in'( . o r t, l'll11 ( ',hlllii IVrograml (orRuscanrlh 
thivi gcotgralhic"ip<),io i, lid ' 11.i(l ill-r' ci~ql('(lltillt-.nl, .A\<llilifi tratdioll. PI10 )G'..\lI, wc hile liswicll.d io the" 
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opinion ol'the directors of'rescarch of'Cri,;ral Anit-ricail 

countries and other participants ill Ili(- Couise/Scinimir 
on Adininistrittioti of'Agrictiltural Rt-scarch held ill 

Pallailla injilly Io86, Illider the allspices oll.*:\( ) alld Ihc 
Agrictilitiral Rust-ardi Itistitti(volTimania, IDIAP. 

There %%cicmioi dillviviii opinions about If(,\\ to 
i I I I l)t.o\.(. I I it I i (I Iia I eik n -11 s\ s I I -I I Is. T I I vI vm-Ir, i I I (It -vd, 

dilli-rctires ill iclation to dic t1cscription and 

classilicat if III ol'illi. \ ill-i'llis itspi-cls. Admitting illat ille 

classifications ill gclicial dilh.l. becallse Ill the \ ill i(-[\ lit' 
dw clilt-ria lisud, I ll.m. IIIsrlho stlill III) dit. 

opinions ol*lllt- coll,,111(cd ill 1(.fl glollps. 

Political Support for Research 

Elicit tlloll ll illv III-1-d fill- political slipporl to 

dt-vi-loplilvill policics \%,Is ilill)li( it ill Ow opillioll ol'Illost 

(11,111t.collsillwd prisons, oid\ till(. Ill tll(-Ill has clvall\ 

poillied it oil( as (,If(. Ill ille []lost 1111pol tillit slialf"gics. 

"Am. national sll;llv to sliclig(lit'll dic ll;lliollal 

rescart If s\N1t*IIl-, Said Ri&lcl h"ada, -illlj l ,I'll I %%iIII 

I"llilical lIppoli 14,fill'olt c dwst. ilistillitrs ill Illc Iollg 

I ILIcv %\liltI Po"Id.1 I om vmill Illc 

politi( al slippolt. 11 is Imiditillclit'll that ille polilical 

seclot dic Lo\cIIIIlivIII illid I ollglrhN as %%cll I v( ogni/t. 

Ill.%%illipol 1,1111it is (4) imrsl ill ai li( tillillal It-wal-ch as 

pall ohlic (.11611 to dr\11oplilvill alld its micial 

In-ficlils, ill oldel it. ill Ili(.\(. a sit( ccssfill ol' 

till. lescalch SNsIvills. 

Links with Development Policies 

Almost vvcry pefsoll collstilli-d poilitt-d oil[ dw 

illipol-lance ol it (.Io%(. bolld It-scalch and 

devvIopilictil policir'. Silf.io Eclif-vvil-i silesst-d dir 

illipollilm v it; lllalcg "oki I frill dclillitioll ol'thr 

of In I I a I it I i'm I )iii(.\ o)a I low a [;I I iollil I reso I I I n. 

distlibillioll 14. agl icillillial Ivsral( 11 alld dw lisr of 1114-st. 

irsolln-cs ill (If(-pliolilic" Ili lilt- illva". ( F( 

AsJolge AI-diL, sil\s: '"I'llc national S\sl(*Ills 11111st 

IlIvil Iapabilitics of allak./ing and Icillil'ilit. 

divit o%%jiwNcatch poli, ics alld tilt- drlivrl ohcsIIII i, 

starting %-,illlOw flational govillilivilt giliddilics, ill. %%idl 

morc (-xl)li( it diii-clions front lilt- 0cpaitinviii (if 

Agricolillic" Glildih, 14186). Ricilldo'hairs poillif-d oill 

it%a filsl-prioril\ strall.p.: ...Fo havi. a cleal. policy fill. Illf. 

progn-si, of tit(- agrit-tillitial scu(or" (Tolles, lo8o). Till. 

palticipalits ohlit. CoIll-si./st-Illinal ill Pallaillil have also 

agrecd %%ilhtilt- high piorily givcn to dic compillability 

belwel. I I a grit 1111111.;11 1 cw; I I di I I I (I I& I I I I I i I 1, i I I) (11)0] iCiCS 

lin. developlilt-111 (FIV ), Io86). This is cri-lailily 

a fillidallitilitill priorilli., as III(- possibility ol"gaillim, 
political siipporl for tilt- shot I, muditin: and long-ivi Ili 

illvestilivill is Ili llvr il'thc elloris of' [lit- lialiollill rest-al-ch 
wSicills all, din-cled lowalds Off. sollitioll ohlic Illaill 
(11-k-r1oplilvilt ploblvills o:,Illl. coill)(1y. Ilomwer, it is 
volivellit-lit to into act olilit Ofai Oic policics and 
plallning all. not onk desigilt-d lot I., olloillic and social 

(1cf.clopilit-111, Such as Illosi. policies Idaled lo (If(. lise and 

diSil'ibilliOli likild; [lilts(' IIIVIII Mid woI 1,-, 

liscal, illvestillcill and 111olit-i'lly: thow ohlailsporlatioll, 
prices and slipplics; illosc ol'iliccildves, Ict-tilation and 
colillol. Policics lot .11141sociill dri.-cloplivill 

(.1-1.1aink impose colldilions till Irscalch policy. bill it is 

illso to I'llic into Iollsidelatioll dIc planiiing fijr 
d(wdopilluill of 1114.s( irillific and Ic( lillologicill fidd, the 
ilgl ic I I I I I I I-it I and ca I I It.- Iilki:), SC-ClOl ;kIld I I W I I 't'iOllit I 

arvas, %%Ili( It ;m. :::'o \.(.I\ illipot (ailt. sik io Vcht-vvi I i 

has illso olit till- ilopol 1,1111v ohliv sitengdIvIling
 

ol'scivillific and Ict 1111ological illstillitiolls ollit-I 111all
 
illose (11,1114.;Igli(.Illllll;ll srclol. ( H( lit-vel-ii, loBG).
 

i 	The Formation of a National Research
 
System
 

Thicc dilli-reni simaiious mim hr takcii inio I(,( ()fill( 
%%liellm. Iollsidcl lot (111*sticligillviling of Ihv 

lialiollid I.I.Ncall If N\sll-IIl '. Ill sollic Iotillifirs flicw Illily 
bv I(-;II Ilatiollill S\sl(.Ills Mlit If 1.111hodl, all [lit- It-scalch 

inslitilliolls; ill olliels illc official olgan dvvolcd to 

agricillillial It'st-alt 11 111.1\' bC ( ollsidt-114! ;kS ;I 11iiiiOllill 

s\ sti-Ill itsvil., ill still ollicls illv dilli-Icill lest-an 11 olgani, 

lllit\ bc i-staklished ill im inlol illA s\ sil-111. 

As a Illillicl. (11111(t. itlialiollal li-sr;l1ch isshapud 
b\ boill publicalld Ili kalc illstiultiolls, Illiki-Isitics of, 
both kinds inchidg-d. Anioiu thc Ili ivait. insikittions 

(1(.(Ii( illud ill It-wao If \\I. :1111st flistiligtlisil bvim-ril Illosc 

not ailljilll at plolil hoill dw blisilluss-olicillcd olic.s. 

I I I( :o1ollibia, lilt- exit I I I Ill(., I I I c ( :o1ol I I bia I I AtFI-icI I I It I ril 

Illslittill. I If :A), \\ Ilich is IIII(Irl Ilir.illi-isdirlioll ohl)v 

Millisll\ ol'Aglit is dic It-scal-ch-ol icifflilig olgall 

aild docs Illosl oltfl(. ilifics(igatioll ill flic colilitiX. 

Acillall\ , Illclv illc plivalic Iloll-plolil-111;lLing 1,list itill ions 

as %\(-I[,sitch ;is dw Naiiiinal Cf-ii1cr lilt-( Rcscarcll, 

;I di\ ision (of flic Natimial Fcdciaiion ol'Coffi-v NVoikvis, 

dw SIIL ,Ilcallc Rcm-alch ( (11Colombia, 

A-A R tht- Corporation lilt- AL iictilimal and 

%itilvRaising Sitidics and thc National Corporillioll lot' 

1: m-si Ri-scan It and Dcvi-loptiviii, ( :( )Nil:. Ilt-sidus. ille 

:ollcgr ol'Agtictiltitial S( ivitcc (if tilt- Mitional 

I llli\.I.lsil\ alld still[(. olllcl pIlv;Ilc of 

oIli( ial, also colillm I lewillch; and 111all\ (.ollllll(.Il.i;ll 
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businesses Iavc Ihcir own txperimental ce'lilsC. tie Iiiai'ing I llnjp~llive resear<ch, t(e

(Samnper, I (Ill.?; Samper, I oB3.t ) . assignmntt or t-olinlissqoned persoincl, and by
 

oilter iivals; 
On the oter hand. ( ()I.CI ENCIAS, whic'h is the 
otlh'ci, institution ill charge,()fi'll(.' dhevvlopil",t h) to slimlulat dhiv illrti'ipatzio ol'lohlic andl privatle 

promotion (i.scic'e am t:ihilolhny, w\'hih' is relatedll i ivetisitics, and t lIe() ilit-il to stalli-h :adequate

the(M inistry o)f E'docti''onh, s~lupors and cotordItate:; conditios (to Conuct: the'ir own,'tretsearHc'h;
 

nsarcIh ill many fitelds, ithncluding agriculture, firllstiy'
 
atid Iishleries. Thit Nationall listilite ol'Natulral i) ti limiti (le acnti\ ilics oflthe 'alioti rtesearch eit.is',

l{t.sourlctvs and;( l'n'v'inmm, INI)I:IRI'N:, is the( withill tile ,gencrill 'I'idt'lilles tol'arirulturil] polic~ies.
 

adfinistrative olgiS, I). these licSds, including l61rcstry

andl fislh'ry stildiv's, :1;1\ img the' sulpplI ofthte Reg iona+l We' netithe'r hilvt. a1fll-Inml re'se'arch' syxstemll in C'olo'mbia,
 
Cm-~poralicl.. I t-DeI )p,,rm , oilhe National Unhivelrsity nlor yel tilt, conditions toJ et'ablish a; National C:cl,mcil (lln"
 

Natural Scitce lInstitute, andilI f ivlat, and piblic \griculturii adit ort'strv R<scart'h i'allsv ofilte divensic 
llil'lliSitics ileStITi ,. a ilk, )u llrst'ihll ill itsame" tlypes ol il tliitollns tIt sllalilrt researtth.
 

fithld.
 

I. Institutional Organization
()ln im~ls,,.. lot I cor hll 1. 11 c r h .l 'lv ls ilIh ilt 	lilull lt.'I c 


+,
is;ne'tce.ssaryV II ttn i crllti d l. i asit \\high', and not as ;\It\ Slr++lc +pto 'vinfli rt. national a;grirullorill re'scillr h
 
iso~lated( ilnstilliltlls, S\,St(.;lli s l ta)' spec(iall allci'ltil, It' ellblrts impr'ov'e
to 

tile"orlgaullzariol within; tit'-;!Istitultionis which I,61.111tile 
.Amongl - t It', ;the' Sli Iim ";e14) ,,IlcI1t e l'l tiletS s tr n :illcl', st 'llVlI. 

mntonedmt{ hbv dw{ {t lltlf- sptr ialists, we violl point out
 
dwr con:\\il:Tit~ sulted< pet'Solis have' str'sst'd lille li;Ihm'%inlg
 

asllvt''s: 
;0 to, dive i,,lyv Ific.' (.I 4d'i'lr sci r 1,ta11)g4u ailll' 

it c1'1lI lllsl,,,r lhiIll ilhl Ill i ulolill 5tl'; tlo it) The iSllsil, ll viTs dctrinei; which IIIas 
V'\' i I " .i \ - ii itClear h litl'il its own; o tict'li\,s and principhl ,.
ag4rirolull prdurt, inl the' a lzrd ('ololl livs; 

h1) Tile,rlt'st-lclh progra';llis+ Intlst l(esp))io ll ith re'al 
b) tll strv'n ,lht-11, 'h1'11 ~ tic l<l. tit l'l lfit.\% ll-'('I l+' Ilct- li'eds ofl' +lil b t'ilinvolveId assoc{i;ationIs. 

himlk,, ill c'lsol' availab~ility' al tIl national leve'l (1f 
Iltih'rial l(' (4lhr'h li l.\%. V~ti tils; c) Th;'r;' 11ust Ibe all applopriatle mIlvhallisil lt 

de'termlline + 
n-sc,;alrh prio~ritie's, to p;rlllit ihl" 

r 	 to \\,ill+';1 th14.c'li is inl l lll+icthng It'si'ar<h, e'spcially rlilli'viltll tionl ohl' 6Is~rand thos to lprucurc results 
ill oIlIarvc',,IhIndlingK, dr,.ing and stlae.; ill it re'asonalet"ime. 

(1) Ito lilize. it,.-,%tlchtllhdo~ira t.ptions, stirh as, (1) 'Illhtrw mos+t hbeparticipation tofilhi prouction sec'tor 
ilpprol riatl' terhnolop, bi-hitill.p, t clmvtir ill the'dlt rnlti Holm l'pr ioritic~s and anlaly.sis ofthic 
c'rgini'lcrilig aulll simnulation; re'sults. 

v) If) e'stablish v'xplir it or hllihusils Idcr pi t )itnira il l, m o uui\t.rsi Iirs I'iv)The; lpt'radl ull ust hb\S)lmght, 
'x!'ri';Ir'l'+rod('q€)i~illlli<+rlm lllltll tm lic~ula;rk a o basti" re'se'arc'h andtof ~ ;I l t'nion 


\al? tiolls vilttili.'s w\hich lo[ll tthII 'l lll gr l'ill II theIse's.
 

1) to ( illc' i, lialu'w,,l k ol'nlil maul iIlsc ll h S\ ste'ms ) I t is n'rc'ssar'y Ili I-slab~lish an eiciet' l IIntechlallisilll ill 
if) l"Iilihall. hillizontal rotipernltiml il broad relation wilh)in~stitutions chlgre d with Ilile' illiunishm 
sonl-l~rs, withi tile r lillafl thl laiotnad and lu';ansfi-n' iof Ic'hillogy a.nd with e'xte'nsion. 

illstlhlihlls, hilah'rl~l d Iigais andl 
inivillalimll insliltilols: g) C,lnditiolls most be e'stahlished)cl. v (it, 

contlmoily and quamlity oftr -stcarrh :uI ills. its 
g) to I-slalblishl parliripatioll Ilichalldsos fil.r ile priv'ate headership. 

secto(r a11nd produionl aIssociatlionIs dhlollgh Ihlv 
c'reation <ol'lri\'al. r-('siocrh r-iitrs ill spei.ail vases, h1) The. mus impo~irtant organizational sysi'llm olust bec 
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thit lbr conmodities, with support From scieotifie 

disciplines, bIsed on iiiterdisciplinary ttainiwork. 

i) 	 Research shouhl be regiozalijied to give emiplasis (otlialilyig 

the priority lr'bliisiolfachilrCgion.
 

j) Operation shold be decetinralized to ilte
inaxininin 
possilble txtent. 

5. Functions 

I is ioriia to ll-iitr;rifIvy sepiirtt. stratgies mote0 

relatefd to an iistitutionial n.odefl from thist whic'h arc 
Mor, t'iictii'ed with tht Fuinctioiing olithe institutions 


+
itsell to shiow tip possibl in thl.This is (lotj litills 

Systenll whiefh wold rCelqioc a (tlllincin thelvrv 

striieturc oflthe' ig ;iiiitt ll m-lt r to a 'hiCITil0ve 


cfiijeni fiifn tioliiog.
 

Cow-'t-lliig the fiilictioliig of1hit ilittititils, Iliosc 

colnsillhti ilhilsiecl: 


it) tll( ofJlllllinlg. prograilnifing,nrctd fo~r it -,\"+ttilll 


oltmiuitilui iltlia villatioui; 


'itfjiiurial as at( tilliiiug 

piiiicss fiolll t lhinegilllli Io till-ildoiilesktrc'h 
pljccts: 

Ib) 	 ile %il\ l(. uliailatioll 

c) di itportatce ofixteinal vaIlatioll; 


d) thli iuedtf Ifri',atil flxihl ahiiitlitive seirtes; 


l Personnel 


EAV(-I'oii' oiistzfd give f.iititular illufiumiiic't,to 

pteisl'iuuil stimitcgiis. Tll f ili niigptinls 


t'inlhasizeifl: 


;1) wthutitil lii high-le\'il suituitiflit jiil's lm l'; 

b) 	abitiil It.i sii thrfili lihlu-quality 
Yetstlill'-'lh; 


al' lalifll 


wo'rk ofli urgaizalii ii;I


in) i ictive ilitic ifrall jitlsillnil, ill tdw 

if) 	 worlmk%%illiituumfisiltry is; 

I) 	 lieilitiutu die cmittmis itpiatiuug iofftesllmiiii 
tltouglh si'llii s, Iiitiiig, tripsi, rti; 

I) 	 iu'tttl i ihltuithu triuliing ul'yomig rus arhih rs ti 

rujilalu retiring fitsl idiii; 

g) 	 to estallish salbiitical leaves to perllit teiiforar'
 

aflilialill wih other national or itmtliatioial
 

rtsearch inliStiitiols oirllinvcrsititcs
iftera c.t'lainl 
pelri(d il'working lile;
 

h1) tio cltialiii . lielli l ill al!levels, lbyachqUat. 
iaiziig. 

7.Financial Resources 

lTose co itillle(liilsii Joillited o tli iiioil dit of 

liiliiilial ''siIIIt's. Amiioing litll(- ost imiiotant strategies 

toirt'izlb'ee iatioll ri'scarch SyVStIi., til" wervlidlhov.'ing 

stressedf: 

a) 	 thew dila'vailahililv 'h''ly issigild alid staile 
'l'sI(INii'es fin. IItilT iltopratiillail exl)elses: 

h) 	 the :ilt, toulitain ixhritl lCsllrt'es, hboth
 
ifilatt'ralantil i lnii i l l, is will as filii i itional
 
slllciis by lhlialls (ifl'restiiii ioiiiiiits, imllsiilnaiiiv 
s5r\it'cS, it:
(+illiMtais, 

I) 	 aituliiouLiv ill lilhanlliug ol'llhottlll liult'ial 

resi I ICs; 

ce'ss to illvistilllilit fillii[s 
hieilits and iijiilatiing o'iScirli'h Ituipinullt: 

(1) 	a to i ilia il ttlit 

.v) 	spiecdy andi flexible finanial tilallagtvilt. 

8f. Technology Transfer 

I'llftsJ'r,sil "ll'liotfogy trallslic" ltelhas vv 
popumlar lawtly t4) l s olclivv'rill, Ilile(hd 	i l l i ptl 

iesilh iusiilts Ii t I, fiiho%williwtillli l'thItit, 
ni tut 'lydhw iit .Itis ai illllhigsc lu' iiioill 'lis it'l if' 
it lIieSilifisis thw to css to hcimwi ;.,€xIt, i.,itile' 

sh li ll ;iitutlfr liScanIh s I 'st%hilO is iil 1ii11 atili 
titlmlols llitl Oil. lii s veili,-tliem l I\ iili is liliiiif 

hz'ir o%%I) loid.I t is hm,i.\ tliw Sct'pci ll i. i III
plpt 


andiutl zit 1i' 
mliilalt~ n-l' l-1,i I I'lI dhelllill4,11 I,, 

<ilutuss thct isstc litisfzs iiltIhu i'iW ',ii1hitS 
1, lrest.;ll'ch l iltIiol 


u milio i T t. %
elltirlli ti i ti ltli (; liolla deleltii i ll.llu ,,, 

Cilglu i illlllig ll m% 1il l gilg Ii itilost, ritilhsit ilt iv '.4 i 
Illi liir gooi ielilmimutlls mlwiti tsili I , .ilid 

Illlistmhiiofii's Il , r h isulls tIo(ui llii I i Fhv 
flh iinsltialtgims %NsII. Irssril: 

i 	 fliii Ii'itii n liitliutui 

ilsmiiiiiii: 

ii l'illiif 	 l l'lhiilliill I'rSitis:; 
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research results to the priiilis; Ci~ilties. We thinik it is aihighly produictive strailtgY. 

(Corpoition PRO A1)i, 19115; Ciwporitfioii
(I) 	 Chos. assoitionii hicisvi ciiiis iihjitt PRO)(AI, I 9 86).
 

matt1cr!;jiccialists andi extiisiiiiiisis;
 

to. Impact 

civi- dii kiios-fiii% toi podcicis: techical' resiaicfi. My owsi opiiiiii k. thit siiih aliiiifse-s ad 
*i~IiCiviicliis. exiiisin%i siki stiildics fi. i t high (it-giiit oliiityii ill the process of't 	 (ii; 

B~iii~i~ir, i ~fii~;stiiiigifiiiiig d iv iiioiiil iiscaiifi stiiiils,;kl iiihta 
pii cai~f.lan iniii support~i %illhiliciiiiisi is 

JiaiitiiiCiii iaio IditiiC liicii S; %ili siiaihhi iiiSesiiiits.1N iiid is ic.gisf;ltisi iiind 

Rvigaiidiig this, itis \%iiiif kci-piiig ill inid ilic
i) iviiini;jiim uohiisk fiiiiiits. aniii 
 i o andI)tiiiifiiiiii v i.\ i tiiiiioii t ( cuuCl iveis A\giicuiiiii Proigraimi 0' 

C ciiiiiii is oni 	 ll OwiIlihce o',ii ioih iii tht hhaiik fIiM i)(iS iii iiiiiitiiiiiii sih pzi.Itvaii 	 es alfihic . 
lvdiiis, 	 o;s ivsji. supiort 	 will k\iij,(if inita andiitiicCCIrik amongi~itii diciiiis 

innsSe sC lii stf~iiiihC oihs s~iisi~ii~s 55iiii ii, st'chVif niii iiiiii il~~iArvliit, Bivia.iii Brazic, 

wihuResakir 	 inot(oio iAd ilaiiiliai soini.iii iiii dsioiiiii f is'hijii hiiti 

iti\IiI.~ ehoitidhij~iihi~si hiiiut 	 ji~i CC iiipisListt fi.\ il o iiiif v imporatiiiiuiiiiig is hth tit. thes ii 

41i si arc 	 Ad i i t a i ns ua ns(olilt d vlpivl h ~ tlp o nre 

sihijihi,~~ ~ ~ h ~ ~~~~~~~~iluliisii iii 1911i6).ioe ihis d ithil pgiliciitiiiniw ~ ~iiig~ iiih i i 1iigiihi iii iuiiii 
Ii i( hihijii s iiijijii ) 1- iiiii11 iihls boiiii Iiil ii iiiSiii ivaealiltls ii h ii lio ihiihiiiiiiit CiCC1s ii iis eil iidc li 
thiiahi IiicicsCosi1 r iioi liii t iiii I CC Iti fiii ii!plv a v iiihiiiihto N ' ici an ihs'h11oliiiciias theii toosli lt 

Oad iistrat'ion)oiilw sim i CCihi ls andi alte1cal l apc 	 if ili lol i o viliii it h ihwitni iitssiiii 

I )siii~;iii~iii(Ciii i~iseiiihi iiiihiiiaiii, toiicihi )According 	 Iuth iching o il thivi!its iesitiii 

Illloli 	 l-)%%hc [hIsta(:o ollhi ll lo la ll lldl 14f ue Fi l ts 
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Gastal warns, though, that this sitoadon, which 

has bevii achieved with great elliml 
to convitict-

governflit-lit alliflorities and politicians, Illay vitsii%. 

docriorate il'the rest-aich insfitmions (to tilt have an 

effirient perfia-mance and do not show (-](-;fit%- ill(

profitability ol'Ille resvill-ch (101HI". 

Correctly liv adds: " 1111, social prolitability Idlest-alch is 

delentlim-d by ill(. I-viatioll Im-tm-t-11 its cost", to iociviv 

and lilt- vallic ol*ils n-sulls in Ille colliviii of bi-liellis 

brought to that So( i(Ity. As it collse(lut Ill.(., ally 

;II I urna tive %%Idc I I I-(, If I csvit Is ;I Ili )ssi If i I i I% ol'i iwi (biis ing 

I I I(. b(b I I vfi vs%%i I I I I d i I I i%1.1% 1o%%cost is a (.of I I ri If I I fit I I I I o 

illiplove ill(- efficit-licy ol'iliv ilullitilliollill 11-svalch 

pel 1,01*11NITICU 

Conclusion 

'I'llvic isonly oill. possibic (-Ill)( 111,ioll Iol lllisallalsis:
 
Ille stralt-gy lilt Owslivilgiltrililiv o1a national Icsvill(II

sysivill of, ol'ils compollcills IIIIINI bv dcsiglwd ill I-adl
 
Cits(, ilt'C"l-ding 14)div dia llosis of I Sp.4 ifi( illlalioll. For 


- % 

"ifislitillional [Illc-. 1,114. /Ud 


this rcason I lim bucii talking IM111.111\('.it (,I 
Silawgic's 111.11. 

arv (oil]\- soint- ohliv inatici s that must Ill, lakt-ji into 
iWC011111. TIWIC ilit' A-4-1laiillh IIIIICI Sto Ill' Collsidt'l I.d. I it 
vitch casr it \%oll](I bc Ill.( vs ;Jl Ill delcl oling. S(.I(.( li\ ck 
Ow most impollioll conditions. 

In Iny tj% n casr, alld bilst-d ('11Ill\ Im 11v\pcI irlice, 

Ialtribillf. spr( i;II ilopol litlict. Ill Ilw fell Al awgies \\ hich 

[(.fill to iiIIIIII-lirl. (Ill- IoIIo\%ing aspc( Is: 

it) 	 Illc political %%ill it) slippoll Ivsvalull; 

b) 	 to tiv resvill (.11ill Illc policil-S olrcolloilli,., Sciell(ific 
and (echliological dc\vlopolvill; 

v) 	 fill- cStablishownt of 11S\ wflis with 
parlicipillion ol'of *,(ial insliltiliolls, noll-prolil-
making Iwivale .1'stilotiolls and lolivel Sitivs; 

(1) 	 dIr colic";ltratioll of'ri-sool rvs ill ille Soltidoll ol'lil.sl-
priority ploldrills which I-f-pri-Sclil tval licuds ol, 
prodla (-is in vitch Ici ioll; 

I-) 	 ille cl-villioll ofplanning, plogialloning, mollilof ing 
and evalliatioll sysivins%%illi dIvOli-l-live 
palticipatiollol'all Ow 
sclvicc tilli!s oh-ach ills( iIlitioti; 

1) 	 dw hiling III'llighly (joillifird prisollnel with wildy 
access to modcril sysicols ol'ililiwinalioll illid 
docillovillatioll, and Off- conlifillolls liplalilig ol' 
ri-scaichers and administiators; 

1911 

g) 	 the availability ol'stable, ch-arls. assigm-d I-t-Sourt-vs, 

to ensurt, rescardi cootinoity ovel. ill(- Short ,medittill, and long Ienn, along with op-rational 
decentralization; 

11) 	 i'lli-ctivv assol ialioll of'rescill-chl-t-S with prodocers ill 

ill( it dillology trallsli.l. procc s and ill Ilic list- of' 
resvil'-di wStilts; 

i) Ille improvillvill oh-csi-alch adillinistrillioll at all 

Ilivek 

J) 	 fill. vo, "loll lic and social alli'k-Sis (11,111f. im pact of' 

!I ;old its henclits to S(wictv. 

I if) uilch llllc' Im it (.1 ilcI ia illc dvierillilialioll (11,111v 

most impolialit s(lah"gics loilllpl I,%I.Ille nalional
 
It-Scardl sysicill ill cach pallicillill-coloill.%.
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STRATEGIES FOR STRENGTHENING AGRICULTURAL
 
RESEARCH SYSTEMS - THE INTERNATIONAL POTATO
 

CENTER CASE
 

Richard L. Sawyer and JosI6 Valle Riestra 
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c I 1144 
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sihould Ib Cundicting ant ill pll~ iKil.iiiltiltl plograli; 

2. Ihe tecisi ni ito e nl'rlllal, on Ilios icareas of' 
relsearlh Nil whic-h C 11) h;d i 'lipai alive 
advallagt, partir.lar. die [o 'illationI (Ie 
rel'ter il(l' rigiil ortllt pilalo; 

dcldecision to de"velohp, 
ad il r)rt"fI'llidg, a IltriOllat l'l. k- f,'rr.arch 
raiing andlIn'insl Vulations,, anodnotl %.vail11il 

3. < lhom -lic. €msIINI of activities 

CJ1) sc(i,'lists had IlIildlle'd Sollkl ilg t I risfir; 

41. ilhc dcisioriIll Ill, lhslolilcl Illd wih] S(iillisl-Ill-

S(ilildg ' millilii llksm Iand 'liltiIlict 
Iellpirl v) oi v dhw rIl ltl ks l'stllinq rlith
Fromiv I (' 111:1IIthe'.natio~n", I sirnlisls int l+ g~rowelsrs 
fields: 

5,L IledectisionIlal prduc.tiontrain u ld bstbtv 
coducltd by naional o>roglall m'ie.likls l he'ir 

lIicililivs, whic'h m'.n'l-Illr ow 'olpalah, ho Ihw 

(t'lellping ( i . 'lilditi(lls Ilall fil. 

il'l-.aliolnli "ll1 ' .1V cl'llIh dd( I
S' ll 'Ilct' 

l lil l l i l l 

(. Owldec(ision 11 l]l ilatrl dollo's 1.)d \',,hlinlg 
('lll fill tlioII;1.1gc' Slu. ial couI~ll \ plIcn cV,';ili p)(llI 
inIllo, w 1' . IM cl rveriosihhv., 

Let'I1shlok at dIt-t- ( is'Jioull an11d Ih(, srateg'ie's Ii(-\- ]led 

it, Io. 

I T". 'he('isiol to i ts'{l ;llv w{ivwki(l, as 
Ipwsihh' ill om. rgilir led to I :'(+raml)platili 

ailifi-cercis fill 'ahmajo r ,s is tll 

co~ncet r'atio~n. T'IIllbest Nr'iriltists ill hIt(.%%orld\%o'ilkin g,i i o'lpiohril\ ibrmhts .:,o 
improl'lve'men't - fi'( ln dchlohingu and (h1-vehl).( 

(cOutlil I('."- llvl',( pl)'i{ d call+ Ie n bIlm ighl |logf'lt1cl 
+ 

todi ,cass.d sthlils (11'l),1li(.ular. i.ol-jh), ad 
de'velop1) I ivv'-ycru c)m',, of action Iwr ( :1I's %.mrk. 
A\tIhl l(en l'lhrt.(.;[I; the llhis rt'virm-dIh'il. 
agba ill ain d Iht' p~l a n Lx t Ct (I ,I ll Ih r 27 IPl ll l li 

r l I'rv''t' li to ) 4g8 1!, 7- 1 r lr l al v.' iln l i ls 
lf r il II (' om l l 's I l ci 'd p aIm( :11P" 'S%,rk ;i l ihlc 

,
Ipl'oc't- . dIvy~ have lakun'i hrz mwt lI ll - ititittndl.ilm 

c o{n s;i dh r a l , Mid~I his I a , r +, i . i ll i cl 

r l l ig e ncl(+ l li i l ' aiLI l r l l l l l l l l h t of 4) o~ll i l b ol al i \'t 

act~ivities++. .ppo\lli att-l half of Ihlicpa l.1i('i]il fits ill 
Ih(. latllillin c'olli'ilucsl' anl fio~ll) dh'vloili -

co(llllln'' illsilltiolls, 

llv{ iv.'-yva;r p~lann~ing co{lifi'r('nicl'S tw'lltllllle hd to 

itI h ll-terlll plan. It~s plfllp)ose is, to)(It'livl( Ibll lim ils 

orl g-owth Il- tihe illStitiltill 20 to12) 'Vtl'aSinto tie" 

ro! re ard the litle 'nraies within which I ,1 ) .hauld 
make progress, telrmila(' wok oil (erlaiin proh'.nis 
anidmoe oii to other priolrilics. Ill cnlasi to whatIll 

mIiny scei('lsts felt .wil P was dr'elophig its
H C 
ijrst llig-terl planl , it was shown Ihat rescirh cal 

he illied al lli cllhiipllls S~lsoleIit(cordling Itv;i time' Scel.ch. TIlv e'sse'lial 
ingirt'divils l ;I m-'ll-lrittlld tall, ilh.lUal. 
il(ililit' + andlcOw colllity 'm rrhO''') get, 

aid mainltino ade .I' liciridig, till niationial 

istintie's lllst let their politicials klw vihat to 
expt'e, 1)w long it will take t) sll" ;Iplloleim, aid 
Ili il'ai .ith l lll. Them. ar' all part ho.

plal. irl 

C:I I", hong-twril pl till' fits[ ill ilet (:( I,.lR 
+s%.[ll, is now' ill the'p~rces od'ils :prd updtlling
 
sicl is .'iil ill 19(7."rhe. nlh,
Ol i~l 0i 
idit'alwd Ihal CI11 no(tinc'rese'tht'. nu11l1t'r (d"

) Xwoll 
senliolr intmtionial silflwoi+king with ptlal<tes, its it 

wlt lilt Il it ail'ad\ ha Ihr Iiinlil.r needed to 
a.€ddress dic' pioirily probhems I'll \%hich it hand 

Illmpati i ve d' ll e. Thi. illllolllnrii IIlsehavet bee t'(' m~jor wll'i , Mh\( :1I's rfilliig
 
re'maind sllg dilg lhter.
i little \%'henz wa;s
 
alshtm p] l16n'thte C:( IAR syxso'nll ;Is it \dlo h, andI fll
most cv'nic'rs. CI(:P id kt.vp ils %%,.llr(Iin Ihas not)
 
increased( inl('inanal st ll] i,wkinlg \vilh pol) ch(s 

il co(re F'nld. ])oliliials ldit(I; ]lonlleI(rlll 

(h'lldald. ipall c'onstructed byvillh'ernali{)nalIly 
known.'l .xirrnlln its %.;v.lIts natlio~nal sc'iet' ists, it p~lanl 

\vhic'h will ('oliflim. Ivu; Ih. .SS4l'l.olitivill (hIlltgvt.. 

In years CIP's allll il' r''\iiiiws hlavie
 
becom ll l int'rval-exti'ynlaI r'e'ic n..,\A 1 l of" 
re'c('lrrh hvildh'rS fir(i dhvehloping ('lllllri('ilre(
 
I ca'c+l'l \v(;r."its Ill(' p~'rgrss oivll patl ,vl. is
(;h 

dlisc'usse'd anld Ilhu planirs aill, I)I tigl.ls fbr the' comlling 

y(elr a'' l.\dehelopd. Trhis,is+t li'(-e',illging c'ritic'al 
ses sionv,\vilh not hing hrl't hiddehn im11her lit I-'] .9 
'lhI.(I ( ,it.\s haive,pllv so inlh'r('sting thatlfillIlle" 
p a;s t s c' a l y e'a ( l l"s li l ll b oar:u o~ 'lls tt .(S,v vr rl d l ,lI a ndl~ 

I nll .ji ls l l i t -'p~r ogr ill l ( '( l l ll lilli ( 'c , h a l'+tt vi c(. 
( )l)s t'r \ ,'' s Itmo i am ul )ber od'hl oll r aig c'l c(i('s a ls o) 

'Irll. bordI lok ;I( (his inilcrnil-i'xtnl('l 

rl v i( cw a s+I) wi ng Ihi vI n ( s t in l l a nl~ s,i l l in "l t l et gi o1 

.\sil Ill<n' h hlll l i' . .w n l l l l l l oin L g . h ci r, l fl l. i o"1, ) an 

(oid InOlIltil nliolillli prl(),gallis dhevelohp ;i similar 
kind l'ilplr,,ah singsme' kcy (xivl'lml, 

inllwri)ilionlk knownVl sienflists,, wh']ih \wo111( mal;ke 

resea';rc'h intere'lsting, and{ v'alualedl iaclenl(aI llvl~l_'I( 

iml-lall .(P<'llallal~l n'(scarclh'il 
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d ec)isio t rte'l2. T h el+ nlto concenll (tilthose rea 'llofl' 

rese~arch folrIhicIiCI fll colnip.l',i t 

advl\ain~ltagld to relsi, c ol't
ia.rCo it'i' litM e illl(din<g 

;11 in)SitluiOilIS lll 'hl'll'Mi-01lo dir wld 1"li'wolk 


e'xpelrtise alreadyl)
werel'l work~ling ollprioity lprolc~hinis 

ortheil (1(.vl'l.Iolifliworild, Throhl'lilS+lof o'Ili-+i 

I


contliracls,,
Cl illlvd into~ Il flniddhc ll'oligingl 

w 	 ,qlicOff.ls lii+llro 'll-v cl odiill'l'lnoilif il r l ill-v 

CI lP-dt rivcldci Sl.sCi-il0I'Villhfiht'disi iolli slaig. 

(:I lliinnually~x fillids;Ilai'lloateci'l.( to 'il j1111iover 'l~ 

i'e't;.irch lrlacis
c'lll %%ihlllib r imisiiiol si.\lllAboutl 

,'h'llili-lil- \ih (4l 	 illlr%lico, wil'l opl~lliiig-ico 


(I;ind( lillh'',illll opedlllll-c',llilry ish-liil-oili.
" 


l l l~,ldo l " 

glll'il,prl'llitilils,C-, 
I 

s l iIll 

F+rolniI irl ,' lca,' t %h'hdli' p id llllierI!e 

) hi g lle il' Il1-vlopllanl 

l'i llc il inalINx i'lcl'giliztd' ( ' linglli tl~illIII" 
%'%tlt'l''Iiiakc ml.,lie st- ol'tiiwhic'h ,


i1, %%old~ 


gvr'l' iclli Wv'lco'l lhr [he'
li sill olli,. 


nil~lill ic (li biillill
st rli aind, 'xlohilillionl
ol'lhl' 

gtellelic" cesilt' 'hlllll i111")holtc tillre l in lii' I hrh' iI l!41oll 

tcomlill-'ilik.aidvaiil~li Il l ril'h 


liadqiillllit-is, 


c i, ill oulr 

l ilI 'lcil' , l'l ig4ill 


potato p. 


l l tdilt' (11,h1c 

il 


ci'lnl ic.s,
For Illost, him-l-diiit:llo lll alretIc, illostI 

explikivl.+Jfhlvil 4im~ll-Ifilliv.ilics, anld flc slo%vl,l 

ii ll l liit i t'lllls.\ vlopl uliiis llos ( onlilliv, 


c i deiilr
m l io l ilic, I htol oll~ll lodlic l Ill 


[Ih'il"
own''i
vH.l ilcs, (III.lillil tmcelli lluhlilo%\\ni 


%%oi'kingl pli m cohl
gr 
I cclh(limli, (lilt.and{ (ond illilg 


oll'hrt'c(lingliililalllil
(I ll I Iiiliill\.I lo w\ (..r,lill(-\' 

dolsolIlingltloillolgi 4irs which %\illrlrekh i(hicllilk 

aiSo [il lr(Ihll, (looc lliilllic.,l[lcicl. liioil Ii{ 


addl~ri-swd b\l
v 
1Ih.((J lIAR 'ii,,imost, dc(\lopllinig 

'rllivini Illilial~i. {' ss.
%%l~i '\ho ai11.iltic l" 

To'(illilo vc'lcsiil1,,li'(ii4 illawtrlial cold](hbc 

+i'(ll m(1114. ,<  Iil ('villls, %\h11.vr osses+,+hll' In-'vl 
Illadit. alctllldill. sp 

• 
'i lic' 


p;roqr'aiils. ll +liciiis ooJldca i 


o l t d ll l(iicil eds naionai~il 

Nod Nti \'out il.( 


e'vailuat~i ofliai~i~ i i iikc iIll- c'liill
ll iit ihr~ir i.s,' 


c'liiinl 
 i l amii',
,sandl~%\ithlit Ih vsIillde .Tlhr. 
'
 UMlSSC,S so v,\p niiivv, I liliv ol1
Cil buti casi .\"lit i(nif- iliioll 

slipt-riioi( Iill.usisdhir dilili ll lill ( iiand
must bv 


dollilc c;I htii,ihlc ;il
ill dw IIi ho4ic'aliill~i 	 I,ill Im, 
,ollilll-r fillt '11 polii 	 that atl 
, 

oiwd'l,Ihlow %\ IIvII litii.ills

;I[r i'illliol'hlc I ost, andlill i i-aioi'i fiilm.llohl~lic

+


l+
,


10li dly l'(lilc'd, \ou Sivlli 	st s,< I;llll'd(havc'l 

Ili'\,
,opii ol-\itlllli\'lilic'lics
Illiloug!.h 


(llal tiolll 101111.1il'si lillil si,(Ihilli'
%,%ili 


lol'lliotilig
Iiil hl lin lfo l l -clivui\llli,+ok oor 

resea rcfllh p rog ra mslll. 

Thci dccl~sioli toJdeloplFronmthe,stalrt,a'naiol~il 

ncll o l'l!ilres 

, 


'ar,Iraiiilianlldtransferl'l slaiiniis 

ii m.'rvfi I'til -d C'l(111) (ollaihrai'ltii'.ng iniho efflini'i 

with g~liups~ llcollillllit'. el' ogllieswidh simiilair 

illilloiil li. 

v 1c i n lm l i n t-- li.C 	 ' id n s i l 

IIulliolilll prog~ramils and d l' ili-lillvs lfiililiial 

p o l illit (Cl1)[of c sr vcil ollic c'rilic'isill 


% '%bat~('[ I bell (lt( il r ilit iler'llsI li 1 Iil. I'lhlev' 

llsoralll,m -d,i1stoidirectl oill' c'lortl'llidlesl iligtoJ 

p lvillliaccordl'ling ilil anlillulrailIlog c'illatic' 


conildiliollis rlitll'Ih1llloillaispl cill-lpi',!il, collil'v.l, 

ll'olliii-c ais i ts %%;lId 1 icpl oai'h cob lill ~ olylii~li 

ity lic'(miIhletillic' by~ icHoldc'iIillls. 

eTJh 'I'llvinalstatlions'. h(ecailll 	 fll'lal filliii Iw piliits 

o illii-trils ill +liillllliii.c'liililii,, tulosvinl 


colllabori'on~i with ni nl , lit isl."I'o(1i\'sit Iht'ri' 

a e tngd illiiht nat'inalli luaillrS+ ;Iili 111m1ii lii 

sc'niorI •sc'ic'iiis %%(iflkinigoil pliioriipl'iblvil %%hic'h 

cllihbch ll dr'd t ';iti iollillibases+ill 

asrsoll+ lliflli p li il 11iii,ll ail( ,l )i+, %\ithnli ollilil I 


i'll I Fo Il ilid cllqual ' " c.Xlol e [III, (11l,1post,
hait%ust I ) 1list, is lwiml4 l'll' Iv~cte t Asial,l,' lll! l 1hcn 

x' i v s 
+ 

llll stl~lll~ill alovs+i+s.,Illit{ioli'll. l l lgi 


p ( cli'l lvll lIo(lil"illfillilu loi~ iilho 'll-bast-ld 

+t'i s I1I 

\valliiloivd () ( :olllli a~, \%h14.1c. majorl~iIlsil 

1,11-1ring i vill. 'I bf,. lica;l, bl'-igh11Ict'c;rc'h 

I\\ll 

fill. ;ism-Hl+it f,,bloiwinlottisldlis.casic. 
 il il. 

Ii l illlO., ('otlll ,,it('.'illlplishudi cilli\) ar'l'i,'lles,,
 

Ii ona~ll pvilfillits litt~i lilize, Iliae as%%'lId 

aipl\ Ilotion,;mlehi'r h ii il 1conI ving ('lihuc( Ils'iligill4 

c'pvll'iic+s\iih'll Iililiil';it Ili'vldquiiarol,ls, 

M anli)of'til'l'Iiiiich cliil(Ibclapp~liedl Illeh 

fllallinllll "'h liic 'i~
al-illls. l i 
+ 
Innynaiolll 

s\'sliliswhi('l,' 1 do( m lltil lo diviir',llh ic'(illisils 

loln h 'lilillcyl.stoldhi'n-i't' w, it.Ownsii 

l lvi lll tcisl.andl do O n-sca 1h1 vivr,,id i 


dlli lmri'allill[ IhOw\'ll sihat Ihlc'ar i' a( tliali lli 

Ih ll il li.l lic anlll slanli~. olli-illlll sllatilli(' 

17 l ichvlI. 

I Liv\iing Ill)lililail logrl.illianiiihloplogl!iss 
 stlls< 

whoi~ hiiow h li t onomliiiliii.i %iilisiim~l!Fiiimlfa 

is.ins[+
as iimpollilnl;i, coli'tmll',slllii,whol Ctol 

tlkltolp lilic~imlis. ,Scicnlu'c Dcpal~rlllti 

4 


( ,1I 's Socliall 

isabootll 11111,1opl ogklllll.issoc(iologl!ists+;il1(1 andi 

-)o'Y. I'illli st, iiiIh a' l(]s, iill ll l nli~pl o;i 11 t 
pr ldlu s at(Ill ,wc d,111lci' as Ililh oilid'l dw 

amllII l isti, '.%.\I- oldo llI11-il'l'lillit,,Since+ 
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most orhic re:search .start'swith knotwing it pr0I)ICnl fir thec(oor'tlhiation (d'p~rodhltilhn triiiog iIcjix'iti(.s, 

hroml tlh_ sml i-grow\crs' poinlt )f'vi(w. I (o;\'v\'t~l, andlt it'1 ) licawIillarteris WC,(Coltlt('Tlitralrd oill( 


req.(uently ill nationl progranms the're arv' no tl'aint-d .spec(ialize~d tr'ainfing. U., P
) 
has Irtailled ,w(cr .7,tloo
 

Soc!iologists or ;fntln'I(ir)polgists ,ithI I Ijinm C.l 11 .scicnlisiS ill soft)(, brnIl ol','ttilto inp l[)tintt ove'tr
 
S{cit-litisls ca;ll aIssociate[. ."oil'tl'ls are'apal~lidcd t y'nS. \WUt anif vktt'ling in ll(.uh andt(
HI t011ill"pt
 

mlyltll. frl'O ilt- t i ) (h)\\'i, andl( not fromll lilt- slilil- p~rov'iding Iblhw-ulp inllformaitionl with aI large'
 

grIower('I upl. I)r('l'tllil.gr ol'the+ I raI m-c itll boiilII'lhl' 

hiadqlaliclrs and( lilt- if('\moik ohd'l't'ia~ll sIitis.
 

Thel( dec(isio~n Ito()'icMn (cOlliflllica'liOl toi Ililt
 

rvlnov\ing of'roadlohcks Itemt~l I (]tlct'sio)ll %\heh llill nld p)'trI'llus,fil It I.
vvii ntiona~l s( it-ltiislts 
alnd(Ilh ir lilt ]literle : 

) 
to tilt"- prodthl c riet'hsill-(- lli[IkingL t" t it irin inq mlle(yCI('P ionl of*" t tiffl I)%1 

.tra;inlingt Illallwrlialls I(I itcl b~ltoad s'p<'(li-Illl ol" ,A\IVt%0Us.t+IllIg to fol'irin co(lilntrif';s ;t\'ill)],f


sllbjec(l Illall, old Ihwn sc'Jendis w¢.ho) co'ldh I)v+l-st Irailled ;I ill. (il
%dhichr, bel Ira|nslaltrd Ib\ loca)l" 

nattionail pttol( srirntists andl( cmen'lsionl \\'likturs Jinto) univc(]'sil~ics-; AIrt. \,(Oil ove'lril-'illhn lk fill) t]leJcb Io 
.

lIhC]MrA l]illitllal, V 'l'hil lkd US , I. v\ ' 1n1C hch lIvj'| cty%will Iclrnll, II lfio161illt' lect'oglilitoll \'ml 

Co{)n('(rnll(d kwith scrr\i'ing !railwrvs itfirr Ihtv\y rtfflir %\will llr.' ArlvI malkingfll, ll ost+gi\'r Ilivilm o)11Ivto \out 

Ito their poss',+andi kcrlpiw, s.,o.llisti( 'dllh ll c o'h l'ilitr li \ili lila leh if( Ih{hco I l( ioll a~lil 'elil'? 

it Illinillillon mllid not hrcconfini ')l'~ ill Ille
 

('( tlll ion~lIli iprodlcr Owt ,h)Ssicsl, most,, 6;. Tlh - dec(isio~n t I[t h hIi]ltc'l';l if 'Wnils u (,,(hlil
 
Ilm llJtI tln(I001 , ;111l1 S0))J lil 'ith'(I ]ML ! ;i('iLIitm S. (.ollllllri('S oj;Il~jjg ' Sl)(.rijjl (III+V )'~((l \* tl(v~
 

p)(ssilvh p)(rnlif itd ( :l P Itorolic'rntrattt' oil Ihic 

W Ct bC~T (llt' lit iH( il)al rthkd lohtrks ill (Iiansl, ( ' Irtodilctionl ll(hil . 1:I ll l].g oI"ml("+' (h-iloallag 


Iwch'llogy aic [it htil\\M.Vil MCitscliv'ti. l(in spt-'cial pl'oitrc,+. \\' rco l (hIi ll. ill.r rillirs Ito
 

;Illolhlcl', btl lallhtvl" hlmli\tl ihv']i ona<)HSc'ientist o)1Ctl''lli o c m r it ~m lhih ks+ tilp l ,, %%;il~li+c't'iar(h air,(
 

i]le v I'X tliill i m lltl(l .1n1d 1ilc Ul~mllXl . 'Ilit, Itainin , (hr'sp-l~t(i[ pli cc{'t mn agrd(by o)lhicls.
 

ill(('ll oll a~ll cc'lltT-I s I\'c(o adl; ( .Ss, this,;nrv ill Ow+ V'*llih ] Illort(', (his h'l is c'v~llla ( ill( aIddlrss.
 
,
Iralll'-fiq s\ sit-ili if [lhii r4 sl 1'1",th-to rct'+t' Ililv sill!l l't',,c'alrch plor lvlt' shanrI I)\y; l r-oou tlin rit-S illl 


flil fil. -'\Alm im lok,\ci,l."l r hica r % t sil1ilili rccolw+!jcsn. T 'l'tKlhir
iprol)-I i(,n ; 11(I :i gc, grlt v ill)(; 

w il~ th t w iol Ill'X il ks At {tl \"M [)]it.' Vt,Illi,ill 
+ 

ilitlionla~l h fiil r v (till II'\+~1Il lio n\ it.''mi b!I L ;llizatlio)li w-. ~ s.lialt-gy hI to dt h c!t' 1{+ 1 C lintrv n iwo ks 

Ihll thoug! h ( (1,1l11l1lllit atlitol, sdlalfk or illvlv cd' ill andl~ it poo) ling (ll'l c" lllI( C!,+ l loto(i fr c{III'(s. 

InlallV a( 'li\'lic t'h. c lo (1) %h%\ 111cil't I\'rl illh 

( f' l{h Rlrlu'ntm I ( ", I-\'{l 1 (ll lou i\\{li k ap~pio t ('l 

the IA.)h,' Iovlol mid v nf(l I EC( )1)':>. illlui 

IIflan l 1-r ,. ( ti rn 'l'h il]tr itm; op lifir'( h\' 

,f-% llcln (I lov(idhvdI~~ ( )rl 16-giolml ( :o,,,lwmIk ;, de, 

th'Illlll1i ld ( ( otlsl+ ,rud'-d to "'hil Ohlv Papa);) andl( SAIPIA\] (.lillhrc-;I A\-isial' ?m iol 

g1,1(lolll h(. 4111dihv' I viili] andI sho. dhic \';fill,. lPotilh) Ihre u'rh atndI] rh-vllo'll) i',, in ofv 

Ill Ihi'ir II'ii l)L inl I',,s ,h in!. niotl ll.iI i)Iobdvim ,,, optinio~n, ftill(- of,11c' th i ll;va t'git'+ ( :] P has, 

f.r I,.,'<kivr htll' slallil "1 t devclopt, h lim pvs oi li~rI*,;[(.Ih\fio l11.1m " , hIlm h\(]))'l. T ra ll"' (\ ctwll ojv)ks, 

Ic'lll i]ted lool Ill\, lla illt[{. Nk' ( 111ily Illvr not) in ll uet((,fill. dw{ dlintl ibttJio odl)' li( re'soutrce(s (ir 

,apprai Il,knim I ;tif s ItIIIilig lirt. Is Tlhr. idIra of'flatk an i J,., forlper'liodic s,;]alling ol'Jllfil:' millionl. 
1hic'l{ al jid) iol 16 l II1.'"Wh11 of\;11 nI it'l\ kingl. is, i(t'(cJ\ingt i c h am -hndonll,b)11 d~it-rc isillt' l iI k or \ i ' 

Irs",al ch dtolho ill fiil-!." lifllh' knit\\ h'I~'nt nding (he' \ 11ioul I\ ']ts ofl' 

v'xi<slilot ni mit ks. so,{I Ill'lit\k( v i hihr t-',crip ol~ lli li 


Ih,Illh'risiol Ihit Inod, iohn tlaihlinll coul hi-stI])v' ()ll"Stialcp%\,( \\ot d-va ('h~.Thrc PI-A':( )I )IIA
 
,, 


onll-lel d( !)\ i) 141 Oi l st at' il 'r Inod)(hl i ,', ( itr ;I polnlalioltll _ lli liv, p lig ofIi( ,(llces al oogl 

Lit( i]lJ' l (iI 1it%II ;i 1)1(.l' Iv.lalti,,n.,i 1) in ItIlllil ('to loll ic's Io,s,,h c lit ionl i ( ,hh'mils ill ihlc arrl. 

\\ ich is v \'F good(for till- im ,lgvt 41'l);tlitollat] 1)l' !,IliJll A\llloli Ict \ af ious hodts of nrt\\ trks tfliclic is. 
,

stui]'. I I I t m ilt ll ( :1 P to (o '4,ll 111 l coot sJih'ral onIl ill lll-1d its ~ i.hV;ili 1I]4.;o , ,'H llldin g 

Slpri d:b cr( sil t sl , '. 1111111cl\l'{' IIsc( l i4)] 1i l illa n1,11ilu iss it Its, tlol c'oo1 ill j f ld lll o{,l' lm(I 

elimna~ tionls. of f1lt - src l,o . '1 his.ai]p~t~lo 11 %hitch 11-all Ililc p~lo rct h'v'rl, its m-1'1as ill Illv 
Ito flr L14'1lc 111 rl~' :11\'d i.'t\lle talh,\vcd u, ili .1 Iiillch a l ht'b idof llillilll dech'isiotn-flan g 

,h' uh~~h]-r l i'vi'llish ill potlalo( pl)-liillingcut I \hlr.'rmlir,,. Mlmnl is basilr 

imlcliv\''il'll Ilill %%c{ handllrd tff M IIA (\yl' malgill(coomld Ii;[\v( to PI'F ( n'lllvt\ok, Iby 
' .

( lll\m.sv 'lls, lc' Jollall has,"s bi-l'illll local poitri s ihl'c coolliltics in\',o\vvd. ( :H ); lilets ats 
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a mlembher, administers fundling, andl~p~rovides 


backstopp~jinrg. 


Illv uIltimiate aillionrlS' of, i2Ri.C()1IEA is theC 


I'Vr'iaiit Reginial ( Iliftiv, wh'iichi ieis tll-

nmilnl coo~rdinfatolr UI ilITCl l(5til ind the 


dlirec-tor ofa;griei(iili-t research ril l ollfilly;
m e 


C.1)I aiso fIlt twso rilprcsvlfalives oil thlis commilttefle. 


At its ,Illiill filectiflgs diw commlfifte 'S1111111f(5 and1( 


aipproves iill iers' ibud~gets anid %%oikplans and1( 


112.icopIv commifftte, conlsistinlg o(II re itIoorinafllr and1( 

twol *ssisLildf 1-00111iiilll-f - SlIIIWfS is~s iIliillf 

comiteeIIccfo fgn tme cah va.II~c 

ill hiliS LI~~~~ilillif lulled ISf'(1lii~tli 

ivhiliifsil' o211151 pci Ilas chiflgll,s buc51111li d111vc 

pjll)ll iliSI Ill-(11 
 wll llil w ff255and a111 plfIicl 


- 1)10( lessullg - hii~it addled. Thinct%(%ot~k %%as5 


jo11ined Sidv111 lIS:ilbllb\ l -is illl il8lOadill~s 11111) 

I( iby icragl I and1 llll.: ,!lalln, itcfIfllillr 

colicilial (IoilitsassgnecalI pr jccsl utI e I 

521ldlied1 thi lfllsjm( .i!0Ilvik ing ad%'Il i ll 

SI2.1 1 I111Il SlI)Vil, II Sill [it"1ii l~flI ' Ioiill fill' 

fillolillI llfa is i121111111, lawgi~Lllf S12 115.11g 

11111flslong illis11vlowerv~k Its(-21 ,iflllfflilllf 

GI IC llll , nd y la o w ib cd tofi 2alOl stf,1 11lo 

programi1s ni the regtull. III tueo 19111externall review 

it waVlscllcidIilil s nilemirs withbyi providing 
glelter ntifttlal suppor~lt, expandlledi resea~rch 
responlsiility, and ii(jill pa.rticipatlionf ill legilial 

lfcefilgs and11((lliscs (buill as llhliffes and 

instructors), PRE( ( )lOi;1A ihas raised ie level of 
'h o(lf. A very slggnhiiehlfi piiunonietioil issa tisi 

[lie inea~se if) ill( numberilltI llhii ohsi Iolls "f 

Potto~l rt'1.llich anid (evilu~lelil 111111 ll(Ullfl(.1111 


provsides ill its nati1onfal itlditei.
 

I P flo1w ha~s 11fi nctwlks devIoi(i I ill till

originl PREiC( 1EPA ilolel. Rtseciri if is ite
 

il15 tlchoseit grhlip lofg' 1,liat fjcill 51111 
ll ()I,(f (uj v11 lilf1 whit111 itsI stIn. fl ffIi( 2 Ih 

whichisatsih il ifll. agfrl-vcoiogicl~ condliion~s. ()I2 
aI reionaIl~I basis, thiis fliclhl., that1 a %%il(-spllllfllIfl ill' 
IJ12 IlS (.11 ll WSIiSl b\5 fle dlil21 Hiltilllill 

profgramsl 11a ferIllfil SlkscmIliill Ijlify I 5 

otheriIif lso 11 I poolinIfhifes 11111(by l~ifIi*CI iff 

reionl' bi s thelfCflfi l -l( ;i t bclg1f15 11115( el 

I5llfd ( l ((liceclctflm ltilvilillg I11 ndirleillf ilee 

l~liIg l 5121 i oll5 fl 2111. iii lS 2u sfl fl 

OfflS.i PhaIlI lligtil strategiesIlilfll ( uleil 

resliflliS cultcoliiln lehglvtIvdII 

ed a k os ib c i o t e . e ee i c 
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ORGANIZATIONS IN THE NATIONAL AGRICULTURAL
 

RESEARCH SYSTEM OF EGYPT
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E"meriu.r I'rofeim.or, CaironI Iui,'rE /it,I, arn (o, ninaor.Research (,an., I'ri,'an, 
,Vatio011 .'lcgiulura Researc/h I'Wjt'I (.I R), A liniiti(I/.1i,4 hI luh., ( "ao, E lp1 

Introduction The Establishment of a National 
Agricultural Research Project (NARP)Agiuu~l ''~l'thilI9gp .,.itl,.I igli'n 1986 -1992 

Stupplort, lia.lwtilirly intitdw past lIo \ al S, (111ring v.hirc,
 
st-'crall plirtjc-t cl ' \'vtvd slihst 
 illtial inlc[ nal iollil, T hc necrsh I'i'tlillltlt . td 'nsity G rilts. 
bilatcril aild national fal lnig. ,\lhh llugh '.mr-fth11cm.c I'rtgrafi withlill FAR\1A. P delli n.trlcs it coillr ticv 
t'l ivitics I o .. kt abl.l I s II s. dhIvi Il)I'l I'&It it isI lldl ald glch' to "lrnlwtning ald i cl wllting thce 
iotjc '1 .iitilla~l ;glhihril odllio liilcliitill %i, Rcnm.;iir-h (Gilit, -l-lli ttl lll implnc.lt l'thcvnew\ly 

drllil, I\ t-. ' Ilhlil\(ll Io th llmis is . dwt c l' lolvdIt{ LItS:\ I)/E(M PTI ( 1(l)86i 1i(!12) 1),,o!ilt kllIMVII .As 
l lni!lgr i lt al r l a i ' i s,l fa t 1n i l il tcd a ndil p r ea''d all illoo ti ll ( -N ati l A g r i i'll li n ma l R .sc ln ( hIrt j e t I N A.R P)o n all 

Iliially)JgoIVt'i'lilili'il lg,iliizmlilli, andl agl r"ii Al't\lhogi h This pr.ojc('I \%ill Ilio lilt s lili liilig AWt .'s capi accity " 
tii -lliior) ilh'!il \il l.ar i 1lilhiirlll I i m ldil tll-l'l ,haiild lI'i th gvJ l:l' illliiilm\'o I( c'hnl i c s4hill 

t ' × tlvl s,ii ll r NI %6h11hItIl l i t il 'illll ,im I,,ii h ( t' l! i' ll ii l ittl l . -ht l 'v i t"-s . l ch o; j i iii z;i ti o wll ,,
 
(AR(C) of dhw..Mlliik of gl11icolhllw f NI( )A), IIIaIiv inltl ,
dinig ai glol6l\\ oili~llhl I l'aitrihills.iiie.s flims
 
re lc plol 1-, ilic li l., lli lh
tiilh fll ll ow.l In) ailiic iml'olved ill aigi ic'illimill if-scal;l-'l. 
tille A RtC'. Fli C- olniph., dwt, I JI hiiEllillics,ofl iitlt'.1 i 
alliliatuld \%i!hl illv I , I';tgbp ilil o-I 1,imI ll 'itivs Thc'llu-p rpow o i%,Ill (ic\-( lop ihl..fN.\IRPI 'capabilityolh lic 
Colliliilt rse,,.,llh ill .1il i lds,ofl'i 111111-fr. Iwidh. Il'ir. ill1 illhil'iil i4-,racii('l '11lnillliil\" tol loidc ali'oiiililtils 

lili l'giihlil , id Iillhlit l, lo.111ill,. T hri. flow otl'iml~riv'd aillrol ia e gicilkl~ ill-ail I11lclilllogy,./). Il 
livi-Is~,ilit,s mvls.i a(ill-.(\Nitli ;Ind ldc b\(I ll . ,

1Sllc' NARIIwill pjlov\idh it ilk bom'-vctt till'. paslt ;illd
 
M inlistrly of' I iglhcl I'A m olioii>ill . " (i-I'lliil. RI-sclin 11i. [Irtsilnt. WVith ill 
 ia wd ;1viail;Ih.v Iiliid tol tdw I-,gt() lll
 
[Bt-16re [Ihll ioih,,s therc \\.is' i liiik;v c (t- i'lol 
 ini li olln agli ii'ltnral irsea,¢llch ('llllllilicsr., l it st ihw fill.\k inog 
bfImt 1'ct1 tilt.-ilii\*'r ilic , ;1;1(1Ilv N I( )A .\ i\itivs . IF'li d w( tw o i' i' tn t! icll 1 I lca( 114-dll:Iii'si, ai vtlitilliiilliolli of, 
fi r s t [ i iiir , al i l l i l l f ir %cvt i c A M oil dt I l v i, , im ll'l\ i : l t *1 d wt csla b lis l cd ,v s l l l 'l lL l ~ t l li l ; l t l 
11 isilic sitlill Ihtv It.siiln il aii~ll~ im l, lld scl'ldl, ailrm l'l toarcht w ill Ilki' h'es" fiilm. 

,rv\kalitll oll'aii(r.llhili-;ll ius.,,oulthlliloj~ic \\;,, ipio illd Cotllillt'. (lllltlyl), dwi ;itgi'lhtrt sclr (11filic 
tllrmlighi ;i L'.SA II)/,\ ( )A pll>io l ii klio\ lif Ii, till'- 'oililllrV w ill bf-'nc-llit m (lic lk yi till \'.'milildl ll wi sc\'( 
Fg14 llillp li ll j l' ( t'rc1ia . holol\t1c 4. 1 hi'illoljv' I In.' ti Ct' idi olllt\'tl ll agric'iltilliil lo duliv\ity

. 
w ill hvl 

( I( f :1P, '1Illf iv lliliq; l' ll l 'i lis t11.il lili\'v In ll t il -ilm'a .d. 

;Win(li'l( I'd ihadall ilnli lc liltl natioinal ;Ii~iculltilliliJ 
dr+\'clpliilnl. M l corl'il, Nomell (i.thtis \\ork la, ailtri!;ttcd Rcs'air'h %\'ilhiliNARII, hj wi\ . , onil goi bc)(cnd crops~. 

fill'*Itlt 'liiill (of"s lic. iI alit'latit Im-ilrc h 'll i I (GiiVv l I 'iill i [;III(-l .otheir le,lcinI ilisilillilNill Ilic o 'livil k ill thc- F )'lptliI7Ow vt.\'cd cotillil-i.. (I-ir yiivill'l, Ih(' rlS(';l't'h hw;Is 31bIi'le~lC( ltoillwhlde' 
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he interrc.ltionship) ircrop and Kirin aninials. Transfin 
l'iinproved tiicilnologis resulting 1rom iie rescarch will 

he tiw iesinilily I)Ill.ARU(s Exc:si.olliSric 
i)ivi.-jio. 1Uits wilhilul this division will collaborate with 

"hi it iio sal sivul'ilipis rlsvi(h scitnillsin tht, 

(11.Illoosljollgp11h,. b\l f1y1vidh.ic t-I illr 


spcialihsts an t insdr nriplixv oilij II,toaplyl~th1-tvc('hnolog;c'a] lriv'alltIn
]);ckilcs. 'lhiv sv('w 

(agrilusm , sli'h h olh li ngit' ;is iIIII pli . flr 


CritellriaSor) illb a ollr e ill
vll l( to airicativli 
Prol s. 

Strategy for the Achievement of the 
Research Grants Program 

Tilltiliil)uirlil hc r',alh rigill pli iolll l 
NA RI)iNIli;Iihi t I, olr ollaihoirali\kup ii] (' irc-trrrh clilris 

lniii \ liIh li usi ii il iliellan i tihil w)l. 

'ribiisiil' il )k114-r iuirlil uh lliil 

u g t hhi.., 

i'i.( l iol illi , iihihi 


A 10 :.;is\\(-]I ;I,[ bhlhuliald fitir i t, cTl(its il lc( 
 il 

('lm {litii!. %\illhIl(l "' Ilipllichipallllle l',l li, lia 

i i  


"h i'
ihll liill ll. 'lI i llt-1%%illailsoI o~llipl l, ' ! 0f., 

iwivhiirs ol~lwihcdonli s \ l liijit_ piioi\%ilh I:4 I l 

' 
.ig i(llliilr. '.illlr C,;i.i.' wsill Ic]~ Ow(pir#!i 

(rllilfl il'iillit\ i I Blank tlh iirnali{iinal 

Rt-cllil iilioniandl i )4-vchl lii(lll( hoalib\ do-ing 

, 


I Ilk III) 

lt-"ra';il1'l );1(1;1)1 ;pl ii . i ir. 1ohiiN~' h! E'Ly li i 


IllrIllilil
olldlih i,,. 


h I dslll 


lmln1rllli;I smallll ilill I'ixl. llbh's 


AN'aill apil oacll l thu.hilhll oillihi'lic 

hboa (Il 'ii loii 


i(li-rcllilliu . iil1h11cllr. w ill be4 ]Lll 'lt 1 i'11lili1illllhv 

filniow l.Tlhis ])";ill(\%ill t t. Iikoili i ,.iv(.4ifh jli ihw M ( )A\ 

1 1 16-r of 'il (:)Natliol l 1. 11la Ii t ( ',.liillI NA NI 

i-dll" Inlhil i. 4lslilih1 beIl'.11(..s111 Iml"''(4 h\ 
U lil.r; T 11.o i \%ill l l ll'licicll pol-p i' o ll iln 

' 

Cxlliholi~ ( ir l l ai o l~lsil".{ i llr 


an il I rI itl lrni I ,rse'h'riolll WVhenl p si'fo t 1 lilhiq ll lls . 


;illrcrIrrci\rdI, ill(. %% ' )Iill hIll(.% \' Ii ho <'hnhl i illC] 

%%ii'w ill r-lh sa . n ll I lioI r il (l lop cloI led('ir iliiir( 


!';11 Ifl c h rlln idhi'.cl llri'an it ~((.1)(1ihh. ]plopo] sill 

Criteria for the Evaluation of Research 
Proposals 

,
-r'l,'(psI illig 

rriil': I 7ll ig d'l sr,'t vl'illi. all 411l'1ili \%ill 

S elh I ls,,aoIlisliloirIllosl ofltc IIlh,\ 

ij.'l'lilosc ioillw 

be 4ivilIII glI l icst p)imi;I%. 


I . m\ill ipl ngoinr wd Ii% k.shollh r(o illhl il 

rl';i' iti p i -iins oh'lialhin l iliopo'i-t anidlri, 


shl d~l( dhlplicatil r.-eli ll il'lrolra\'(i(d li ild(/ill 

l'i'stlrc'h or Iesl t-11iiilider ev inK'' \v;IV M 14'i,i1, l i, 

-. Proposals should involve prlleuii-onienlwd reseaiuch 
ol topics ofiloportaiee to illprovvd naitional 
wllre nd wilh high le btielits to hw in'olved 
litniners. is as imlplrtant asProbhlem iiiiitlilcalijo 

Ilihe kt wihli ipaillinr g'o soluions to iIwenifid 
l vihls. 

ii(al(rial
ls lprop)oscd till. studyl~. lProlvh shouldl bc(c('.lo)ui(ally 

iportlanlsto wilhill ill l a rgiiii wh re filhld- hie ii 

ritsiil't'hiti isi lca lte(i.o nii') 

r ) 

Vlolia imc~.I l'c\vcrl, v ilShold(hbv 
.i.All in iscilil., y~Ivlnl approachill should hbe 

only ill( o)il 

dcsignlalc(dIt Inktivrialo!*.
;Il llhlrla 


ao\;c(I
s e ialP irires Arlil soluio call 
emahx' l ti \\ih tlt. fh'linit. pi cm 

,
cre\t''Ih\ NARIP

Io86-

i' 

n6. T r involv'cdre altlh initi i i h llo ldIn. 
co(llililll hi rec i ze1i 1ilt'
and(id -'likil prrbiilli 

andi( Ill ov towI('hiardIiIsslohil l.
 

7 Irli'( hllnlooiil.Ir(s %%;*ill h loo((hci(I(- NI 

the'ir ('s jili(fill] Ih'illcllw lop])rli illl'ilhcir 

Iiii to hb'devoledI to Ihc pi r i .l ll'dh'irv(I,s(;lll"
 

'rolill Butoliliid illltillins clllbv'dh'sigillvdI. 

dIch (A's lilIII~(e' h~h(d ;11I;illdd ,gil'l'lan w ialicc( 

l 'l ir hil hi ihlc
thaith \"v ii i vl ') i ( l p)rojcct. 

8. T hlrllr~l)po ilhcicI h l l ill irilliiil l with all 

1.10( ipawih I clas~ilaihhcolilh/cor itol;illLt(., 

Iw'llvl~ ed 141il l r!c'l/ll( plropioscdIs (h'rIi% ih t 

hllildgul al' I su \ ,ran If 1ld.shll ill 

'Io,Itil ';illa iiha liil.lh ,i cllq . a 
9c-k-lilliicil-I] I ill'irl'lll~ilIw \\ i~llstnhh)Islid 1 i ] 

({icirI,r 1-l
col w~lr il c IIr;Iiis IiIIIIiollis,c.,h):i(( 

oll;ltdlpt~i\t, thllal l biihiliipilrlih.rdr(, va.ll'11 c by)
 

I llller
 

Ito Till. sluidy is%v cxt i'll hae i tssa ntll)ialil]hlipa(: 

o~i ilational prodcionil aindlloliill'lvKIlrilihilnm. 

Proposed Priority Research A reas 

The li'dhkiil isa ililati\ve p)lolalillll' rilril)' I'vsvalllh 

alrvasl.%,Ili(h , mil lhi. hy'rit'li ,scrrliizrc h sciciilisl 

i il i a\ly ol si rIn'llers. i cld;~,pil vei' (li 


Ml Illel ai,irilhillill 


h'vcl.
 

selorl)i' 1li li a~ll ri-ialch ('llnilllltih\v
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c. 	 how htest to Irinx wlonivl workers alld ninagers 
in the use ofnew recomnmended agricultural 
techhnolgies. 

Conclusion 

The ti)f.)tltlrltitvy ollired tIo the Egyplianl universities and 
agribusiness irtis throttghlild' NARP grants piogram Io 

fisttr collunllity €evellftit must lie wrll ulilizt'd and 
hntensilielt. \ithout a vigorously pit'sued [rigral if 
n'-Sea rc Il . Ihw univvirsity \%o hildno I be' abl it)l cartry , Ai its 

Fulnclti s oll'ilstliliclioni anid liihlic wtrv'icvl. Tlhe'thlinlitl: 

oll'tdilt' ioll i rt a ii -tihI(lklttthiy - extensi i 
- d(l'vililvittllttt Ittt ol ylinkd and stlc'ifihtll.
I (h. ,.i ibll ; dwi rle. l' livi\'T ilh's aiid 1)1.i\' ilt-st,4l1oi 

r-t' l'iill orgaillizalt ins ini Silpplrling t(llllllllllil\ 

deve tljtiIit'llit irtgriiis, I wvisfh It ildiciii Ihliil a lti.ttlili 
unii-sil,: llis aill oblliga;l~tin lto S1*l ivIht. nivedcs oftlhi, 

,Ic ,T he. itre,€s il%.o \.(. direct insl Ifl tihol, i'IS t-ill' 

' ,ald illt disstiitiiiii, ltiiew kinwhtlgcIo llCtflth 

il~lh ,cy bhr) lirliiilnill hadrs, industlrial and 
bilsillf-'; n lil giirs orl illdividliil ciitins WV' illr(. 

(onfidtiil that 1he otntpu ls f NA RJI re-earclh grants tol 
ttfltvtrsilies alnld )rivate-st-Clu.t organizations will permit 

an improved planning aild lmanagement capabilitN 
which will iake more tflicieit itst ofthie resources 
available in.agricultural ts-earcl. \v are, iler'erei,

angi'ved with diwt F"A( ret',llenldationl regar'dinig the
 

wstillih ifiiit ol'a Efiiyptian Council li6 Agriculturl 
Rvsvarlh andixt ensintt (IECAREI), ulitihfr tllw Miinistry 
ii.\rgticIt,t, ats a singth planning, piitrity-allcaling 
at"nd drcicion-makittg bidy toolvercoimet tlt iiatijii 
; iIIIitIinIg fit c' of S It)aI prod if'[ iv', vI'Ii cielI aniIId ,elli'CIi\ve 

aIgricltlural I.t.S(.ill't'hf systilli ;1 E' t li. 

BIBLIOGRAPHY 

FA(\ ) Re t'iil ( I o85;'). Rievii,\v fllt'! ( )lgililiiZiliolii 01' 

A,.1"icltillral ind Fisitries Ret ttlth, 'lillltiitogy aind 
|)tv ~loluliti ofl|,gyil. 

USA I )/I(TH Po'ljec PilliTr (1iq86 - i()) Naiional 

Agricultural Rs,,irch Proj~ct (2ARP), 
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Program Areas for Commodities 

.1. Field Crops 

.	 Development ofiniproved varieties anti 
agronomic practices fbr speciflic problemti areas 

undet irrigated and rainfed conditions (drought, 
salinity, high waler tables, and otler types of' 
problem soils). 

2. Agronomic malnagemlen t . 

3. Seed propagation and storage teclttology. 

-I.(erlplasiti conservatito. 

5. Resistance ajid, il raitce to pests and diseases. 

B. llorthultural Cmpt 

t. 	 Evaluation and improvement olloecl antd inported 
varieties. 

Propagation tebchniques ;and quality seed 

production. 
:j.Agronomlli(c Imlnllie. 11,11. 

.i. 	 PrIt cted tliritig (t.g., plastic grenlhouses). 

C. ..Animal l'iduction ad lleallh 

I.I1 proved nutrition. 
2. utIt'tral-td ntrittt nilagetlvit, including non-

Collvetinioial fteds. 

:j. R<ilprodtulivet
e'tlicienc',. 


-	 lha l. ;ttiil diseast (titll.nd 

1). Fisheries/quultuT)(,I 


.isil nutritionl. 
'2.Fish IVIr< dlirti~l ogotc-ch. .
 

:.	l)eveloit tit ol ]tsv-cost ish ctlttr' sysettis of 
wide applit;,bilit tt tlte Iirm level. 

diseases antd.t,I"ish tlviollotial Itazards. 

Non-Commodity Program Areas 

, ')'leS 
.A. Iarniin n that .lainmi.:y ,t Iamily Inn,,e 

. (.Croping systtllts. 
2. (',nol i il Itn(lMtiolt systttus. 

. ( :itu/lislh fittitting systems.'
,I,C r p inte'nsification base'd oilv'aly-Illailring 

varielis or those with cltatteristics that lit 
specili , iniches. 

B. IntletgraledIeut Alana,neit 

i. 	 Pest icidteiiallitgetltttt. 

2. BiolOgical CeOtt ts. 

3. Genetic rcsistance to pests and diseases. 
.t.Crop loss :LsCssMCntt. 
5.Econoniit thleslid levels. 
6. 	 Pest surveillance and monitoring. 

,lanagenentC.goiland em'afer 

i. 	 Soil firlilit,and llanagetitlt. 
". l)evelopment ifnew Itchnologis lbr irtigatiot 

miallgelllent.
 

'3.Irrigation atd d'ainiage Iblt
problem soils. 

D. Plant Nutrition 

I.Ellicient lirtilizer use', including tiitrogett 
fixation. 

:.lFerlilizelr Illagetllittll.
 
:j Recycliug olo gaoic iIIlltr.
 

E. Food Sieces and "fethnohg)r 

I . )evelolmtent ol'suitable tecebologies lijr 
harvesting, drying, storage and imilling ;ttf1ri
and village levels. 

2. ,SuitaleIC teCCheloltgy to eNUC Iosses ollcOd al 
raw materials Iiroit haltdling and spoilage. 
1.lt'tolhgv ti(r tutilizatoltop resituits and 

organiti wastes such as atiial fIed, firtilizer, litel 
(biogas) and cons t0"ucItiolnmaternials, 

4. Imtpirpovtd prioci.ss,fIor lol imnstries (dairy, 
cetre'als, !:[hIs1and o<ils, Invat, v'tc.). 

F. Alc hani,:ation 

I. Iv'v'opllt'llt ol'apl-opniate.mcclihllization 

sysltnis iorsmall fitrtns. 
2. Eflict ti mtechanization svstt'llis and systeto 

Colipottents oil yield.
.j.tOltillull tillage, mt,lhl€ls, includin~g ew-,.'gy 

€'Onservatiol.
 

G. ;griullural .cociu-Aconomics 

I. I'-clttologv ;tsstssnttent 
2. la-kt'tig sttdiCs (iniuIts, ottulltS fitr dot'StiC 

atnd exotutt use, subsidies, imported items).
3.Production e'conomics aod Firin nianagen0icnlt, 

-I- Institultioial studies; e.g.,cr.dit. 
5. 	 Role oWolollti uOildchildtt in ;ageittiltlll'll 

leveotpitment, 
Soili( possible aras fir seajeh itcltt-dh: 

of' ( 

liailagetltetll ald operation; 

t. v'llits migration tn ittiu organtizatito, 

1). ellhiets olt'iclhattizatiot on gndetr roles; 
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THE PROGRESS AND CONTRIBUTION OF RESEARCH
 
PROJECTS FOR AGRICULTURAL DEVELOPMENT IN KOREA
 

Young Sang Kim 

D~irector, JReiearcl, Coordinaion Divjition, Research,flu rat, lRuuzI I)ev-elijmtenf .lIdnjrfloll, Suu'ewl, Korea 

Introduction 

i.1V I jlil's, K\(3t'l was3 ((333(3olte poore33st 3('Ict.cJoi33. 

(2(3(1 Ii t-', 3silll Ill3'ik(htl(j lidlll' t.3on aIgriil 1it' an 


i3wva'3k lik31ie o(IIj inc33'31 its 3t(3 313(sai 3'Ine by'.
los iire'f3 

I(ti 3433grants31. But c 1133' ~ii(, I'%331'
33131133 3'3Iv 

de533ibc K3(33ks 31t33k3333c pe('if0'3333k'333 (f(3il3 113fl]is[ 

Raid cc om('33333331( LIli3 also3 iiiev Iliv'o'' wstr33ci3I3'3 of' 

11c3\p31331.'3 

133' 303-3,3i'(133331p33is iiI3 lidhlsil13f0tfioIlle 1 


agtrivi3ltill;3ft i 1 3u3agivh3d si'3'1(3. ibis 


pon333tial ill agr9'lii(3tol33331 opportunI~ities 

Ik(33s('1333131 asa 133,333 (333 ill 13ile3.35(1.35,3 

i'(3',5(1(33 CIol' S13' 


de1opi(3f33333 13.s 1133le 

("14i1 t 317; sill 117 its ('fl31((11i' 

m cc3'fIk'a3(3. pj33(of t11333 (3333.5 

21. i[33((((1',Olt 1131 ). 1'I 33113W 1131(I'l I)W(tIII 

2l~,(1133713Il.(13 \-(.;l35 3 13 fill.I I13133.-VtoI(333 

196 81 11i3(3(5'3Ild 3333They 31ac3313 1 .1 I M,ill '(07 "'. ilvl(3333j 

h9117-(1"( .iiii 3('.31r(a'31 %%3 l- adk13able( 1(313,3 11.k13'(1 
Ik((3k3(ibers15 1133'dobta3'33Ill3 bil) jobs, and flit-3 I.3isviv l 
ol3'31313('3 3 IfIaid-33fo l.3l i 3313333ll ((1(5 not33only'ols 13(5'3.31ilii 

3k1(ki( 33I1(k3('.Ili' 

hi1(lteI hold3331i111.31in3. Iold33-3353' intitiy has1 

tCt'k'i'3'15'3 s1'3itilik 23333'19(75, WS~k11 I ill i 1333II0 

211 

.s~h31dlg('slkil'I 13tob s3'3io33. I )3(31(13 t3(3jpjing creatles
 
Iwaklabor demand, 3'sp( 'ii3fI\ fillil-a 311
i313(3 sown. with1 


rice' and1333i131i cIAop. The 33(3lleci /t't 111 opertions333,
 

p I33'If3l133(a a
a.311(1il I 13l( ltka orsis tS33ll l" it' to3333
 

iil3.i3'.sitl liiit-iist' intenlsity'.
 

196i2 1967 19 75 19111 19115 

I'irilI hl3'liltIds 2, 160 2,3819 2,379 2,03019 926
 
(100 fitlnst-h3013s)
 

Iill ppilatiol 15,0197 16,07ff 131,2+1 9,999 11,521 
( 1((ff0 1w353w'f fSi.9 (55.1 ) (:37.5) (25.11) (21.1) 
(;~ivilad hold 2,063 2,312 2,2101 2,111112,144 

Lan -v3apvI. fill~In .111 ().119) 0.9 I 1 .081 1.11 

Land33inlten3sity. 1.13.5 112.01 140A. 126.3 120A. 

In3 3 iaej,1' I3( I33333.33vi 333,3333.3aIy l ;IIio 

l)3'5ji13 agr(ict'3 1333C's dtc(lining(s1 ini('331k('3 ill Ow33 

the33(33'' s 1331(' illj1i~lila in '(3i ill rillk\' aIa ai'33j31( 

p11332 n (3f33'(33( ing population3.3 113(3,313 for313 glo T313(1 
d3(i(1 3 1133(3 033'iivi g l i(( 113I''((''g has3 stron313 (13113k 

(tilil33,3.((3'3'133333As331it-si i'3gl v vrg yie3333l ds of 

ig' Tl'3(3t 1331 330 10 Ii3I333I.-) hllre(133'1k3 i('l', 1ll 111iff 

(Tablle2) 
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puurlpo11)1se 

;rgiii lI I ~Ii sc~i II II is it Ii I duvI illdi I t II Its 

(hint: 1,0001wonit) (,i itbitionto Kowa ri ilt-. 'Ill- litivitics I t Iiv 

Tlable 2. (./ai4'ev r ii,/ ners i llcomliunder driitjai t i lillis priscilliliur is (4) iilraszi howrs 

agr~rIc 
_______-_____________- [til-il lDrvi(JrrirItI. Aduin~istration, SrIlch is Ilv i l 

-'- %ill bei i\plaiiiiii. 

Agr. I iiizllli* (A) 111 9 1,76iIPH 11 
Nii-;igr. incomeritI) 231 (12 1,21 2.017i Organization and Activity of RDA 

1irsca I Ir vlopiit 
----- d iii isotrrIioni 11I )A J, irt i. uii .I iilistIiv in 

)l~t 100i\ 229 31.290 5, 120 tilldd1 1411 1h R~Ita I )t-\ilniil-1 

lin ii ;nrr~iiihincr iiiniiiLnricgir l'i c k\ hurii (cn arjijr ririrl 111ililhii5 toain irl ti to 

AIII t-,un)2 Illhai it - u' in.isriiiri hiimiini rh i.hiirnn ra 1 irnuma
rI m l i iri. 4i-ui 

1141"IliIril iii. urn));sit("1W " I il1 7 "Il 183 inn'lIlro\ inrri(;(.\rhnni(1 iri itI I Iirjsiiijcri [I(i{I)\l sop
 
Thepl1,ra itl llolic"ltsu 2Il il 1It I it-N Aiii oto iiiii l
c I (il (1 1hI 4 71 irh ain i v (rriiii. i\i vIn ji 

il\ied(ilii , -*- - tvir ij/.il irrir a 

RI.) 1 pc .1ill Iii 12Iu 1.11 I l.51 div irIld l iii . iiihii
 

insdlv (18--- I Itii( - and c\rgrlirr lirirI \rririt- .h rrrm ri I rilnsirr 
Dcro :8ila A llst ,rruijiii h 

2.111iz lli dw2. .tl~l ofahi lill t.ldvi 114 X 

TI isi'iofthI )Yiih ii h I ii p o\r I i 
195r711 1.187 lops 

t Iu -iiis llun i oiii l 
Cropmini2 P1.5 I'll:) do liii iiiiihli)N Iii irirr\ of limirs riIiii~ 1 s ii/irjis 

it .reillr ;iisirir 

Barleyii ].(li9 2.21I 2.3( 11 1 2. 51It;li 

0 1ii. 1. wtiiisiioii lmit r psso\i mugll51 7 s ii)Hr 'i 1.7 1.5111 i i ilr, inn . im s riIm li il ofiicii ou 

\\IsII~o isimimIi Orwsurirhil i un irics \%ihiliri i 

Sillds ilromliiisiliiiiriiqt itv\ himvll rl nih.strIIIui.Irnjrurri.p1111risrni toifliritS and 

Thi'si~ii tic n s ill c\irirlIvjsiiiiilii s I i isiinrin 
(IIrIIi i 

I)\ . oo!;, lrlrh I ull . nci .rnblillrgiiiiliro alsoircrijis. i i ri .r rj jirli vir lslonrhrrrrrrru. a iol. l 

liii.gio \ilIi Ow o ls Iil l Iii.r t.( rivi. fiicl ). il l hii ali l aiilliii ijI ris inc Irini iii 11II n r. rIs sisi.c n ics is n 
umi iIjiiiiIf, nilliris.a(1iii s~iri , fit i ciriil nu im di n i I i .ii rlirs un ii iitirm;iiih jiCiii baii kii 

Iiliim ris Niir i hil ih (ild ir r hirrir-tirr i n, Ii I s , i-sir\' i s csiiiiI Iobig.~i~ 
luuiiiurs 'l Iiriicrhrri 111ri.riri irri duI 1111rrirrls . ehpo-il 

iT w mu Il .Ii qvIts.l'11 u a o rl s d o lI wA l I .11( l .[ r I A ( 'lit .IO IIII411s l 

l(-lli .1, 11411 i cIllil-w lw lljlic~lI 1 s . 1 g o i a i l" ol I1.~o l lp o 



Fig. ,.Th Comparisoni bet'eet,ihslilue percentage to.vied trial.of)Ioductiitil andfarner'ifdd. 0 indicates abilitl o/'iilitfute 

Unit kg/1ba
 
Institute
 

trial
128 = Farmer's 
100 122 , field
 

Rie 17~ 267 325 416
 

I M(60 j(72) 

122 '371 

115
 

100o 108 242 52)
1 I...2 270


212
 

100 - ~15 -"122 '.42 . 87 270
I.:1J.*16
Soba :2 .: 54* (6)260 

137
 

'60 '70 '80-'85 

213
 



Credit & 

Research & Financing 

Administration Extension 

National 

Rural Agricultural 

Development Cooperdtion 

Provincial Adninistration Federation 

Gove rnment 

Provincial ORD L Provincial OEfice 

County, city County, city & County. city & 

& Subcounty Principal 

Subcounty Extension Cooperatives 

Office Service 

t'/h ,' /i
lig. '. I l ion thip ofq u 11Utuul orQ111ization 

Improvement
 

of nrral life 

Self suffi- Maximum Increase of 
ciency of utilization of farm income 
staple food agricultural 
crops resources 

Technological 
 Intensified Dissemination
 
innovation education on of technical
 

rural youth & changes
 
farm leaders
 

Fig. : (;,Goal lf i//ii"io il)..1 au 

21.1
 



Fig. .4. OrganizationofRDA. 
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3. 173 Plullls 10 7.,74 I1) 4 million thutl h.S. lht aillobicrtivel fthis ho . is Ihte 
Ti 'iabh' ithtri7izllio SlA+ Ii.tl of ii'h. 
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Fig. 5 Researchfunding and sources 
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Fig. i. Oveitas training of rtsearchei 
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Fig. 12. The planning, evaluation and utilizalionof researchproramv. 
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Fig. 13. ANumbtir ofprqjecisfor policy decisins and extensions.er'ict's. 
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RDA exectites ,o agricultural rt-search p.ojvcis with 
lilt- tt-chnical cooperation of'tli(- following rounirics: 

USAJapan, Germany, Italy and I"'Ilgland; %%illi dw 

assimance ohillernationill itgolic:vS Such ;is: ASIlAC/ 

FFTC, BSCAIVIRNIANI, UNN', UNDIVIAEA mid 
UNICEF: ;md %%ithlilt- inict national agricollural 
ri-st-arch rvnwis: IRRI, CI P, CINININ'T, AVRIX: and 
IITA (Tabli. to). 

div applicatioll lillolop. in ;Igti(.Illllll(. 
drcw much allt-11(ioll its a potential toid for ilillovilling 
agricu It ora I scit-m-cs. Fill, R DA I I as oiganizvd it II 

intri-discipliliary "pt.6ill 11-svill-ch oil lissor
cI I I I I I re Wd I I I it I I I vs to f I Ip vi I I is-fiev po I; It o, gi I Hit., 

m.t.dlings, ( IIIIIII-c ol'i icv: I() \%ork ()it monoclonal 
atitibodies lilt li\ estock disvasv ; isolmion, ( tilim c and 
lo ioll fit ploloplasts lilt (11.\clolling nc% ichling 

cultoles olL ood (111;ljit\ . iv'klallt Ili ;1(1\ visf. 
(.It\ iloll own la! colldi(iolls: IVIlili/cd ul l IlitliNk.l. lot rilpid 

Inultiplic.1tioll (if 1ll%\, c\10(platioll and (ollsvr\ atioll ol, 
useltil g(.1 olplasill: aild hasic JuNt-all 11ill plioll and 
m it loolt'.11lisills. sill 11its ( I a Lvllu lil)lil\ , allif 
I(-( mohinalion ill DNA. 

Biotechnology research projects in recent 
years 

I. V it 1IN-11c'. plodut lioll.1)1;1111 

po(a (I I, L il I I.. 

2. \Iltllf.l (Lollol't. of 

3. 	 Dr\cloploclo of 
di.IL IloNis 4.1lkcsim kdiscam.s. 

1. Non-slimcd o\ tri moslooom di-vt-lopowni. 

.-J. Ft-l-tili/4-d cq tl;llisf4.l ill ( im s. 

6, I)NA wwmt It (oil wit 

'I'lle foods loll iIIIl.Idk( ipliII.II\ 11and 
Illaillivilance of gcocli. 14-solo(cs molt. thall 
I million dollills ill and %%its itilocalrd Ili Ow 
biolcullnolop ploif.f.l. It\%;Is ill Ill. doltblcd ill 14)86 ill 
stlen'trIlivil Irsval( 11till Ilw sobic-I.I.Cl'able I I 

In n-latioll to lilt, trillislill. of'It-clillology, RDA cal-rit's out 
demonstration it ;A, I;w dw 1,111-pow ohlemonstrilling 

fiti-Ining to Sllo'.%, fill-IIII.I.S dw ad"illict. ill ilgl icultural 

ol. liew variclies (14-N-cloped by dir rcst-al-ch 
groups ol*RDA. The\ an. all illustrative %%;I\11)film v 
flow Inuch the Ill,\% ol. vio-iclies all. b(.11clicial 
ill comparisoll Nitll dw colm-litiollal onv%. 'I'lle 1111111bel. 
ofdellionstratil oilI'll-In Ilials is -o,[,-,B for slilph. lilod graill, 

IM79) lilt' oPliold I loPs, 1,412,-) lilt il)(111SIHill CIOI)s, 117_!lot' 

\vg(.I;tblrs and 111.1li!s;md :),I!J:j for ollirl S_ill(.Ill(lillg 

mushrooms, st-rictiltitiv and livcsiock (Table I 

Final Commepts 

TlIt. devvloplut-Ill ol'a siliall-EII-Ill ccollooly depends 

mainly oll till-cl. illwn fliclors: [(.I 1111ologicill 
chant,es and ilmovatiol's, applopriair govel nincill 
aglicullill-al 1)4)li( ics, and suppol livc Social ills[ itol iolls. 
Ilomwer. Ow 'gelivi-mion and transmission of",( it-tilific 

and tvcImi( ;I] kno%\ Icdgv ;it-(- Imisl impol-lall, with n-gaid 
to ;igticulimai gio\%Ili ill Korva, it-, inno\ mions vincri.:v 
in sricll( c and lccllllolog . 

:oIllintloo., Ill;olloom.1 dc\ clopillcill, inslitilliolw: 
11-spollskelivss, and oll illc d%naloil.!, of' 
aglicollolal I'lo\\ Ill, .111dIllc illiph-lut-Illatioll of 

collaboralk c It-scaldl oil ploiccls have ioduced 
it lcdlllolo ical Irvolution ill Kowa, and illit-lisive and 

Stclo'llic tccllllol(,L disscillinatioll by exiclisioll 
oi k,.i,, 	 Ili([ so icioii, Ims sit( i Nslollv Irmill(A ill a grcat 

inciraw ill ill'i it ploducls. Tllc Rond 

AdillilliNilalioll, \%hich is Iliv illaill illstilille 

i(.Illttll;il It.m .,114.11 	 it)and (\1vosioll, 
plodlici. flit-st. 14-Solls. 
The tisrol'n-solm cs lilt aglit 1111111al Ivsvan 11and 

most bo.ioslificd in it-Ilosiddle \iIIIII-ohlew 
lechnolop ;Ind kill,%%N-dgv, %%Ilich dwy plodlice and 

dillosr. Lrt [or s(Icss, that spi-cial 
collsidl-lationsoll ILIil It-svillch alld 
disscillinalioll w . Icy lil(A it, sustain agl i(.Illltll al growth 
it, Kowa. Thesim. if,(. mtgvt lioli(.\. 
comilloollsly clophasi/rd ill Illy pillwr: Inon. Invi'stilluill 
ol'l)ll\ sical and capitill, inslitildonal 
iloplovvillvill ill oldl.l. 14)kilant.l. alld collsollit.l. 
illicil'sils Illol( 
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DISCUSSION AND CONCLUSIONS OF PANEL III
 

STRATEGIES FOR STRENGTHENING NATIONAL
 
AGRICULTURAL RESEARCH SYSTEMS
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research, sit esm-ntial if worthwhile bi-vakthrouglis arc to 
ITT.achieved. Those with vXperience ofa 11(om fillous and 
semi-autonomous initiatives indicalt-d that, to-dittv, 
go%.(.[-Il it'llI interfi-l-vill, v bad beell millillial of. llcgligiblv, 

ilm-rest and support had bvcII ofil high of-der. 

Ill Illost. voilliff ics %illi it 1,014-ral svs(I-111 ol"go%(.1-11111t.111 

and pohlic adininistritlion, tit(- concept ofNARS MITI 

Illcir cStablislunt-Ilt as all all-ullibracing IIIIII)II-Ilil-typc I if 

Stl-LICture, comprising both pobli( and Ili ivate 

illsli!uliolls, dic till ivel Si firs, has soinrti nw-, bvcn 

dr!ayed as if restill oftlic csiahlislunt-jit ohliv holk of' 
uclitrill govern Jill-] II sponscrt-d It-scalull ill all 
alltollonlolls bod\ . ( :ompelitioll lor I-cst-alch holds, 
It-gional of slatt. S(If'!uSpvc( and ploli-sSiolla, icalousics 
bavi. constraillcd lilt- Smooth Itlllllill oftlic joillt 
planning pl."cl-sSes. Ilic joint ( onduct ,hcscarull 
piograins and so on. Nr\.-i iliclrs,, Ili,- lot matioo ill 
Ilationill-Ic\ -I ildvisol\ and, ill Nolor Iaws, c\r,.II(kc 
(oullcils of ims has pel ]Ili((( (I ilw g1.1dual 
,itI cptall( I.ollll(. com cpI of a Total S\SIrIII apploa( 11(4, 
III,- national It-scatch Ill-rds, 

lITfli,4 lissing dw lillam illi. of Icscal ( It,Jill- it(-( (I lot 
a-'sol cd. Iolltillllilu fillant ill-, %\,ISI sit cs wd. 
Takcii flo to towd ll% mam . it is 1.11Iloill illc not Ill ill 
a IoosidrijbIc numbri (,INARS, aod thc 4 
ploblvills aNsot imcd %\idl TIT,.'loll-L o Sillialion \%Ili( 11 
J.j.SJJIJS ( ;Jlj Ilt. olilil\ jjl*\,.JJ-s (11 
c\pcI illivillatioll. 

Till. nowd plopcilsil\ olgocl limcms io joakc ;I%ing, b\ 
clltlill 4 ill(* Icscan Ifljlld vls [its( i, .1plicnolocili'll 
obscrvcd b\ inan\ Sill Arts. lit ilmosi ckcI\ Ilist'. Ihr 
irscan Ifadmillislialols, in I i\ il SI.I\ if r-I\ pc 
instimliolls %%111)mc I'll vil %%illi liv-d cs(alilidollrols and 
Illus il-ledlicilbIt. pvI solowl I,oSIS, 1.111olik IclIcc( tilt-sc 
Savings b colling opulational - \pf-Ildilow. 1 his cle.lics 
fi-cling's offl o'll.'llioll and lem-1111114.111 %%Ili( 11also Inililall. 
.I ilinst Ow "Iflooill colldo, 1of (Ile Iescal ch ploi_ l '1111s. 

Thr inflexibilit%ofgm rI olovill r\pcodilloc (ollllolh is 

d"IllonNilabl (If-ITimcotal ill This I\ pv Ili sillialio.), \d1cl v 
ill(. abilit\ III sN ill If111lids bc!%%uvn sill.-licads I Iold 
I)IObiIbI\ SaLVCdlV Sittlilli('Il. I'S \C1 .111olliclI Ilk M111114 

algollicill ill I'ivol- ofa Icasolla;)Ir of '1111ollolm 
- at Ivosl ill fillaill ial Iolillols I lic into'dot lioll to[ 

ploglioll budi.vlillg is if vrl Illolt. ial slult omalds 

.SITcligillcililig fill- ofirsuarl: 11S\ SwIlIN Is, ill 

Illis cay., Illv plogimn Icildf-I , Ilas (oI Nhoold II;I%v I 
d Coll ',idC1 a bli. dcgl cc of (onnol o\ I I div IwIldling -11 
v\pcildillovs %%illlillhis ljloqlalll, bodg(.1. 

'I'll(- wal cliccli\cocss of it NARS ran onlY fit. mop-11% 
:1ao adc(III'llf. ow( liallislo fol Illollitoling is 

built into the struclorv ofi(s ilistilliliom and Willis 
Illechallisill is complemented by thorough ex-allic -old 
ex-post evalklatioll. ( hily by tilt' ITS(-of'such III(Schallisills 
call it properly Collvilicing account Ill- placed bvlorv those 
1-t-spolisi Ifle (politicians and financial planners) fill. 

ensuring all adc(Ithitt. and tillit-IN casli flow. silllilarl%,
 
annoill 1-twisiolls by bolli ilm-mal ;Illd vN(I-I'llal Scivillislis
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Iof IccI iol Iof wl Iid I IIul ITStv c 11s tIre a II ad c(I if;[ Ic c Iill
 

plodoct.
 

Tllc (IIII-stion ofccillialization \ vrSIIS (Iccenlrillizatioll 
%\ashighlightcd b\ dir pirsulilatioll of( :11), Mlich 
poinlied out IIIv ofollll)oslill g SI'iCIIIiStS 11)ill(' scal 
Ill dic ar(ioll. of plohIcIll. ladirl thall a(tvillpling to 
maimain %%otk oil sitc-Spccilic ptoblems thiough Ili(
crt-ation ofal lificial Iollditions. This m-cills 14)be its \%,(.If 
applicable to Illc national S\SIvIIIs' sill'atioll as to Illc 
%%orkofan inict national ccnicr. Thus tilt- ( rvalion ill' 
a Small IIIIIIII)cl ofit-gional mulli-dim iplinal ccn(crs 
%%;Is a monolithic('0111111clulcd ;ISall ahernalk c to villict 

SITIIcIIIJ c oi. it \%idcI\ dispvI Sud S\ swill (11' 
lindvi-slalli-d c\pcI illicilt Stations. 

Alloilli'l, adviollai4f, of alliollolm of svilli-allIollolm 
addicsscd b\ ;Imoobvi O'sp-Act \%;I,,tilt- fircdool 
olli-led to Ilic livad oI ScIvi( c ToSvck oulsidc funding, 
pel halls I'loill lc s Ilildilional Soil[( vs "Itch as aglo
illdllsll rSpcciiIII\ IIIIIIIi-nalionalS, cillier 1111oligh 

olli-ring 141(ondII( I Iuscal ch contra( Is (it, oll it glaill basis 

to Jill. iodustl \ plo\ iding Illcil livi-lillood. Giv(.1-11111clit 
Aso , all coson. its dvak %%ill]dir nollti-lialioltills111.11 
I (Inlaill provisioll IIif a(II-quall. If-sralch lo bv cio licd oot 
%%ilhill Illc Iolilitl\ , 1)[11aqaill. go\cIfIllivills lJoist Iiist be 
olivilu cd ofille c1licirlic\ ohescillch. 

Mm Itbt-III.I. und-ol'-dic-lillf. lield c\pcI illivillillion, Tinder 
I'll Incis, o\\ 11cooditions, is ncvdt-d ill IIloSI Iolollrics. 
Suc( esslill it-stilts s1willd Ill. casil\ dcluoll"ll-able, yicld 

lail.giblv iIIIpIo\ villf-Ills alld Ill- pic.scimcd ill .1 I-vildik. 

usabil. I ifITT;il nced bc is ;Ipacbgc inclodiog Al 
cSSI-Illial (tillpollcll vs. I'lle \\ Ill Ill is fid] ofwScal-ch 
filldilu s %%Ili( 11have golle no fin Illf-I Illan Ilic pilgcs of (he 

sl irillifit. joill-nal in %dli(11ill(-\ wl-If. publislicd, and 111161 
illcy Ila\ I.])(-(-If sulliuf It'll if, a I'll-lit Illcle 

Illvy %\ill I.1111i'l lonalck , loally "fc\ en restills 

\01 Ill.\ cr II.I\ v [lit- challi: 1.14)bc c\ploiled br(allse ofille 

poor daia basrs ;I\ itilabiv if) most NARS. 'I Ili- pioprr 
planning of IItogla ills, 1\.oi(l;lll( I,off c-ill\ villing ille 
%%hvcI, and div c\ploitadoo ol'past %\.)ikdcpcods laig-cl\ 
(tit ;Ipropvt knowlcdt_ v okdiat h;ts alivad\ bcrn donc. 
A sciellf I.and lvcllllolog datilbasc is Illus all ."willial 
lool lilt- ;fit elli-cikv NARS. 
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Many research systems tend to over-Coliceitratt+on 
extelsive lit+dexperimentatlion, ofa short-term nattre, 
aimed llobftaining quick results. This poses tdanger of 
the System losiig sight of'its essential science base. 
Aithough tile Illtlilgwas inigenelal agreement that 
Iiuchliit."Il'tfotitrs ol'fcitlice" type lirtsearch was 
best left toispecializted insiliils illthe( llore develoiped 
(clintriti, it tirged nitiaonal Icad'rs to0tli1t' that 
a suficiilnt level oftissioi-oiiriteltd mit'ltfilcrestarth 
work be carried ointo lUtet their own ineeds. l'his was 

particularly important for tilt'solution ol'site-specific 
mroblems. Even ifWnot carrried ouit by the 't.iarch 
service's own )ersoninel, such work can bv commissionetd 
or contracted out to other org anizatiots, such as tile 
tlniversities, within Ohw+overall iatioiial systln. A caste 

was also inade for advaniced liotechnhology research in 
be carried oult, as itis beeii So well denmonstrated by 

EM I IRAPA, whtn 1buecotiiomiic or oti tierrasons such 
tciit'ilo0gv cillit 1l cointrN hasbv imloridl and tille 
research hitlesonuitl oflthe right calibre to coichict it. 
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THE CHANGING PERSPECTIVES OF NATIONAL AND
 
INTERNATIONAL AGRICULTURAL RESEARCH
 

FOR 2000 A.D.
 

H. Krishan Jain 

D,'m~i-Dire'lor (;enemal, hXem/om tt ito./nals. 11,,iitu'walRevth (IY'V.,R), 7he Illague, .\elhedandb 

T r c ag~i ltim ll crsraloh.- i thhas.No Ian',+dillelcwnl 
fil el.,and has.h c oi(c I dI~i 1''viou bcI Imhr. d, 

,tulditcs \CAI .. .
ill Iv(('1ll +IIll ,NdItlr-( N+ilic ,\as 
cm ic'd h\ ( :,n+,ulth+l\4)[1t Il. I (; on n 111h'r11 (oli'iill) 
\gr ic il ti l .11R r . o hI \,.h cnth1\ III, id vdt o c.\ah ahlcI c 
impact I,l'dir k of i livoi l-i icullto\.,,I itcin tional illd 

,It€'Ih oI his w(itcols+. Ill a lp.a+u,, ki d, ihcr-t-N . 
most 111.kc (hi'mv illoldcr I +toNli( I lintsopl fd c 
(It,(isnsill, 

,
Idr( idIcdtI had.l h it aik w,. ptiols. I coul docillcrm 
it( inlliol 11 1 il ihiliollsx Ihi(h1 ++<uc1 has+Ill~h' t, 

a . i t 1rua w io he( h'rchv nlll icsll im ~l i l t ~ loi ill lith 
IAS, 1 ,.llld d]i s , -1 hli ''.,irt-l ilhC( 4111C4iS'"I 2.,CA Sa. ,+ ,,.11MW 
.1111l),,li(h'is+io,k\, v' ;ill his. Illc ( , hit 'hh1.1%11.1d, 10l't ,v,ildc, 

IIl-.plt c"''.(dl l",mstt1C4,lIIiIc' ll 1i1 ( oty pl.11l sitIt i 

4-ImHmingm. , ,Iis,,iniiw,,,Stil\1,od fIlc.,it, 

Irso+l if, ill i'l', illill,, Il I. N d. c,pc., h1.1d rw Il 
dltit n I(t~c.m ll it iliv' ill,Xhit .1 od il111111r 
pillis ,llc<\\(,.III. 

itIod(d l m, .I( on . ; 11.h i11iI %\ oultni,,,( ti llc ikc 
+
Irliclio,lw(lI\I-anatlsislitthiskind. for [%\I wa",o L+,+ 

i ,l,thru.,oc "114 %% it fil]h1 h lmld',I,, ciIIdo< 
.
sr(,od. rem III"..t,ilhk ,lhr.id\knov.% thiss+ton\. 

Ih,+r thwilow+, 1,ut,,lotIllcth ,optiol. \ hich is,will, to 
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i 'N..In11lnlhrlis',i natlionlI
III , al illil rt.,ilal 

L~itlhml I rI';Itl
1 fllo lhi Itllill ' liar th- I11c1 1 -) ',nus 
,(oll',itl Ilhc iilf- O lh vi\. '111ili. food)( d III r l utin
r t i,"s 

inh114 ( h,dlu ,'.,, .1Ii,, rii.llii\ ililoldI,o.n+ih'l ,,<,i'. 
ofd w s+t-' II Ili hlit,1illmo~lldl-L~'llioliildlrilli h1 

w~i II I to 'IoI'lll
I i4 r 

Il-It'c.ml, %.[,\S+k\ill Ill lilli'lI' ill 'w)ilf' dilli im lIhc 
itS1 I IifIN .\ livr 1111lit l11 I~looid \r - I Ah'l i'llilal Pol 

chiIolih l1 

Sholtliltt.,%Nhit1 lIht l+ (ollllllI 

'tt-s'al (I ITII) It'i lplI Sh1\m.sIhlill Ihv li.od 
1h (hc41 l til ir
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%%ill Icv+ill 

-\-AI)-" ill cI'v l Ili" llh(s(' (11hl17"s,r',ll OW 

hutItlc S+ilo:.tiol it litlh'mrw..ill ITT' . co.mplicated. 'lc[ v 
%ill naSsi,'vchlht-is"161 mail% lll)its,b)util.;Irwlbv' 


. I'. Il .cs. IiI t ' hhbIIs
ihrs thI <',v1c%i litSlIrplII au .t hcIIthI Ir 

oil'Irocol v'l'nillt, Suppor)tl,
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rl vl(i c i vil (a n cllitti \ Ich' llid \ %.r t ltol W '' ill h colni'
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.AtccordlingI(- I"ITRI, ;I tr mldsti'al~ ll cloo.dlitl 

iltill i llt (1,hlali11c\.,it2(l, has+.t-onl oil;-,llo 

litr it d lit11i-81)fit ( IImlo~tl(clioll ll' tiUlplio l ] i(m s(I+
 
a "Thild\\(llIdpiodthti0IIII,(+Il ll+od
11ill haLs+ic :+,tIph'S 

4'1h~u ,7" Iilli~m lHM, f711 illitlltls,rxhin 
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li ll I'h iCr) [)( tm ol a .h(.} ' ) . is Ip llis th oil ll vet 
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hi Id WI)IhrI I lticv t d(Iicnw l hm td +,tafies i l 
dl \car -,ooo and is olic-Ihliil 'thIll ihclood dc'lhitLog 

oI rvch q)i it', .
It,',,IIIIII,
iuIT,,N 


Nlwr limdallrcially, 1 \\'ml Ilkc'horaise . Nv'lldillfiriln 
i'.ssli'cw ith nrcgild to (Ill- rgalli/'atioll and 
iipllvetlalioli fil rillill ncsca'cli illlrailln, ithc
 

national and inic'rnatioml l cm 
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'llt ylio'lissilerclic(s t llcscintificcoilcuptsalld 
S\ Stehms Irlatiolv.+hips nlo+l), h w fil.(Ihsc,-I'thl(' and I 
<Coictplt,and rt-1;liol)Slilr+, w'ill('(litiill toSI'rv t \df''l 

intolilt' and ill \+cal2t( ,'\.A %%v141(t.s divt ). I h'.n., \\ ill 
' 


coill'.itlIll, I'lli''1
(.II'I'o~gntic Icsi ri~ihlftilltlitf,cl)p 

l1.1111N,1. cH" iol ( 1 t Collci-ptolthier '-C" Ihis+ Ili €'r~ and
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,lml it si+nleI+aIit-IV 

IXlldlhV't4 %11xl ill 10111ll1 it-N+.ISIhi.IA\1.11MCIN, IllitlllV 
%%11 Ilr I.I Ii(hI - 'llp -- 1r11x\\'c I(.((I l IIlil-seiIIillif I il l 

+ it (114llq'
'I'Ill( sl ll iolli,1r lh (4llilteillcivilshlg
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naiollli ctn-ers. A relaiti qjuestioni is that of li plant 
breeders' rights and htow tese rights aliert flictfiariis ill 

itlldeei ii nga nd'iuaiiiitisdeve liat islililist i 

situ~~~~beislitlitiststtiiiiitgits igi6tiiu.a iiiguiuii~c 
'I' tii r iutfii %\ ichIisti .\iaif si it disc si stilt- flived 

i tisilt w o ici lai(%-i(ln lg irsrs 

aii uiitil i,iiitiiiti s ho titisiuli hic tsia ipitilesan .
 

is se it, v ghciu(t-p if.s,( t- ikc
t i iiii ittuju o eti iiitit\hno 

t ncss e otfiit atitiris iii hihitsci titsii- gioiitiltiii 

sci intIific (un%arlcts an(I Ssteraricisull 

t ntu~ual111tituufiuAndi%%tt 

titlicuiti tutils an at ioals t titutfs ll hu flais nti istic 
itil', th isi teas%itt ittttltsi itt~v~lipssfIiic 

tindk iglif i i I isuuulcl i i ll 

isTiu litoIl ii t usi clv is 111jtftte[oIl ii itt thisl-juiiiiuiust 

aglciltod ra p s.'Ill brtollpl cc (orsio sialy 

bli fill all Igri.Ssivi glotiw I iht lthat d1w plants niaN 

suarvive and~ givt' Stomv yield ill thesti tiis'iloiiciits wil 

veryitiii iiitt a1tvl Iltat 1litI iitii ts arcua'ist di. l Iii 

Own;itr 

lots fliz iuti st gi virtvu igltis piail i ituliii totp. 

tetsa siitt i uiTht-s lnt h fiu tcautic i ll-t p itvNilt 

atliti ati\%~ ii nLIi silu \ax it- s gloi Ii(ti , iiid lo c 

.ugiituuiiilic ittauiagtliit titi dwtiliiu is. Auth iiiic ii 

iii',tttstii ihittitig lit hiosi irt tris u ifiit.i 

uijttisiili i bi ut tfini lu iutu it 

I)%g i 'l l catiiullm g ill takin th~fisrut o.t-cl l co 

lio u tol, b iul,\ w~~ rppa t alh 

pike \pv4oI 

l~rtilh-ilo s (i s n 

lil-Icr psil il( s lli. %i\ s ll%%licllan rcciith 



Increasing Genetic Uniformity of World 

A gricu lture 


:\ I i ipI<Jn-law itoplic',i om,o1' id e'lya;dtla isti.d v trif'tit's 

ItIwill( rvt; Sv' itII I I hi t- ( 'l it I I ilotrlIi Iy I &', .. f I
 
agrlic't ItItlltI l , %%ithi lll Itft ItI 'w]vivwtl Ih €'
€lt t ' I I 1.11o 

d ( .;it - andlst.st: ti.llit... Ilt radtitiona Cal ll'nilu..,
pctl r 


html i 'ir , ofIland Itl vsand. pIIIthliti, v I ttdtiv.Ilr lI t ) 


N c andl dvadh.+~i.v u dol , t .ilhlgrils,. "'hil. is +,' it 1 'at 
of gi-llctic"di%( i\ 1roit,l]. m I' lll t'.sr'l i, t I l l, llti'r antd 

i+,'I \%.J~i l il t lll int 11I ', ' l d I ii" I r ,' 11,h 1 114,' 


%%,Il l €'.Illi tI*, hljl r ll\'t',.x%th this, kiod ofItratdilimia 


'1q: it 1111111c.IladitioI ll .g, it ullin, Niltl)l\ I .m ,,l l h,'lp. 


Ill 111','t t ,,dt , v.as.,t ill(' fra .,'d I .I ,d l1111h h"...,N 

r i'l,l'Iof I)io,+ . 'lHit. %%,,I a I be'
dih,' ' d hI( l ulti,I f 11.\ 


Ih,t w 1,1i I l)iI IitII,i , q,id,~Ill "-c,\IId 1, th,'I ltr1II ' \ .
 
HIl-'d h id ll" %I -l h NihL 1,4+ Joh
i \ 'll w ti",. bl ll Ith<t Ill 

o)il Lt' li (t di\ Il h. it 'h l,,t; -t1.1~ . .vtoi 11 this 

loil lc.ou is (h'4.1 lt .db'1, '/ d Ill ,.,dhl , \\ filhlhdir hllt-', ,f.tional 


('~ I (It %,'Ilping 1, ., i., I c'w i .,,-. ks
, lI dI'a(Ii~ 't' 


I.a'nd 1,,[hr[tilopI~~1.111Pc'st ltI ll1 '11+il~~lt*.1111 

,\%ith 111' . tl+l~ p>:ot~l .,111,doil. fllt.( h il d wI 

hI hIfidi/.,,j Ii i I a in, p,~l+ifan It+li ,,l.11it*'
,%k. ti.iw, 

+pl): coitt l . Ill l ilil Ill .11'.,,m ,l( r I Ili- flu~l 14 

t-h.tlhvil . \\ u l h I I, I). .. .11 ,11ll (' gctw,., 1,i lillh 


l~~~~~~i,,dul. l ~~~~~~~~~~~~~~'l'i
, ,\illt\ Itot ll 


i6.ok~ ,,i d 


P. 'Idll~l th11,'l1:,, (.I,( of Ohl"[Id.~ ,''l h't '*. list. 
1,',S I~I l, ,IIIh,+rIp. I IhIc 1,*1(,1,Il \ IS IoI,h cl,,' I kI,it- ir.* 


%\ li . . , ,.. .11,,I %\,Lit 11+ ,,, hl Ili.
hh h v.,,o ld -,.l ,, ." . 

t c'lc,'iq . hf,lool,.,cl,"'. Ills .. , h.11 Ih,., \\illi~d hic diNlill( I 

Shl .l . 1. , I " , 1%+lli- . hawx~ l, l % 4- %111,1 ". I.i t , t 

izllip .1++, ,11l 111h" t : Ithic I )I ,. r'S I d, ,'ll I, d i\ ,'lS . 11itl i f il 

1,+li la m\ Sm aill I,(i)Ill ,,li('.S I ,iljl lId 1h.1\I. l111-t o,\%[I 
ht 'r',ilup,,~~l I. Ills,. llfm c.,\'I +I, 'orlinot Nlx~l'+ 

h' )l w . 

,Ihr.%%id,.h\ .ml.lptd \ . r i,i S ,,l' litl ." irwilil a+l\ \(.I\' 
hil i" 1.1111+ lh ,oli I.pt '.h+,tdd lhld ,,fo ,.,lir.11d fll-. 

'll)Pli( .11i,,l .. I :.1 1 %. li I -. lllp[)h c'\ok.v liglh- +i,.ldilu , 

\ . ri,.lh , v, Ili( h5 % o lll Ill. .i1,rt1 ill,' ialti1-t , .1 %%' ,' 4,I 
,I ~llolll l" t illl'N., Ill llhl %\ +, I , illIo m SlbNtittl '. 

0'( 11,Id api+, 'tlliollIt\ .1,].,1pl+lio+ll ill \ .11\. illl. 

ill1l(01 olllli( I' I ll il l l a I11+w[ ,"1if. dcx\clop]illL 

.1'"d 11," inh l h1',' or,of Sm~ll . Ill'llit ow sloa.llIdot, r (li1, 

I'll, )li(it'al lVI.rli/c.,.us .111d,,lh,'i lflpl ( 11,11,t. .lhllid. 

11,. hli~hlk .,'l 4i, l h 1 x.11 ialio~ll ill la 'll'l i, wl~~ 


m, t<' Jik,'lv 14,sit'(',v,. ill [Ill. III.\ I hlilig I omi.is.
 
,\gail,. m,.c'lillI Adlold Ill los,'t.on\ilh . Thf. %h'hd.
 

howver, shuld not (It'dlm. lharpvltl vaia tion ill
 
ill l m u ' '. l'his is Ow, c hildh 'nIge.
 

T ech n o log y fo r S tress Env ironme nts 

;vlwl (. 'ri-lopling 

lc 6iLti',ioi.l ls Ibotl dcilst, Ow msInt( .- l 1 ivedll %ts,~ 

Ill [lli 116o % Inam+) coillftthv.+  wv\,r". 

',+. 
t,1) illnlci st, lIM~d lodncti, m iltlhc r1Shotrt,.st possible lill(.. 

111ing this pitt' d \%I;:lt on' lll al l ,l ill landt(s ,cHlllow 'd
 
\%,ilth C l ab - fl c iSon h1, 1% 
)[Ili. Ii*:1t1111'S hjiLh1 l, vill 
ilJ gatio~l. (oratssuicd rlaiil ill. 'I'Ir ",Nvililic co'i t-pl~
 
dhe.-,*hlptd (1111ing this Illt'r t < wa'sn t[o 'xlh it Il vonl'Il t
 
g~ritlcl\ lpt.-Im irl lli 'untilllw ].lo tlons. 'I'11. lltlhr'(h s
 
he'llp d tll "\,yI1t14'si/v i-irw:.v ii h \%olluld I~tk,' 1*1-l
' 

At lv ftitiodc'I ,l it l it iiptt, likc' I 'ic ca 
;V i' Ili ' 4N. II . .si .I1 1gIIkIt\Io IIIIfrIIIt'l~i+Ii.1111t1ci,+SI toIlittIh Il'l 
most".,I Ow, Nilt",., li1 till S- ,Il 1r.1ditioli'l ago h'idtur1 ' (lid [lot 

,
41p)r a 11. '111his ( *', I i s %\ o+tI Led v.,'II1,h(-,1(1 i gI to flil(for
 

imu.€.l, ill crop)]plo(hll lhin ill 111.l11(h4'\t'hl ilig
I 
+tcoillill ics, l.t illipo laill, it l ;I t r llw'd Ill bo\ tilw Io 

' J 
oll.+l t'llii1(live Ic'no.11rch111 lat lll tl LLII<ds 

,helhalh14'Ir i/4,1,'b I) iiiil}.%and Illoistiltc Nil r',s. A nd~ m .t 
kri("ll IIij lnia m Ii\ (Ill i Il cai +fI-i tl IthIi.ski if(l. It is 
ill\ imis that I dil1.i,.cm kijid ,, Sl l't .t.v x\%illIli. 114-edcd fill 
t h,'s,, lanld'. \\hih' 1-'11lic'. lk ill , ,lord ,.1 i,'tite+ \%ill 
.lifllill ll i l, I.lll illp 'tLllt lh , wi. illhais.i. ii11%I 

shili l , i iillnd \ ,14 lc l l +.11dllllllll I l l llll c4 

il toll . ,k ,rd 
lllallipilI]llloll ofOf w 4-1 Jlm-cllr it l)'lll tsivvcll Illotw' 

11tl pt s, l' io s kinl..s. Ill w ildsnv.. 
lti' l +I S 

ifip,, it l ll l,I ,'.11ll pill 'itllitIll ofI ";v "s unth'rtll,", 
,Ionditi,,ot,. It is %v.lt, i<,, iu Ih ill ht114. ill it-Id-hl 

11.l1.rll1illifit l tws is it,%\ill [ih t . .i 'M i ,H i llr l.. 

II fIhas 1)( 4 . lj Qvs+,fcd 1t .I I~l'll ll I csra+,' l c'h 111'thlis. 

killdl is. bi-' t ,oft ,i.. l' d Io( a l,, a d thaIt O we (I.,. ls 'rallyt 
(,d' q,illlN is pool 111,,t1 oiiii hw,'alioll Ito;ll,)lJirl. ]I' Ibis is 
so,) Own'tr'h'c t 1% L witl dr'.dl t \%.fitk ill lhd i prioritv 
all '+asoh t -al't Ih \, ill 11,1%'to) Ill l+ vI,+l 11])hf\ Olw national 

,si \%. 
~ r .A~lIso), ilh,. inti'tt, ,lioi d ''la .r w i, ild be 

im lras*irl , al'd l l todr vilh',a',;tr s,,,, , o f,' 4+i 

11-"+.,'t N%,,ls hich tfilst Il,. stliqitt ll -ilttdfill lhi,+ 

d l 
%\olkso Ih1I~ ,'(11 c'1Nll Inai.+[,siqllifir.1ll I Iillriltllhqllls [I 
11h,'s,' lic'hls ol' r a*+ \f llt ll gh Ilil( %%Ii['11r ,r 

]psi]poml-, . Tlhr\ .f'iti ll kc"ililt',+ I (,fll ilt ioth s by) 

dh'vc'h pl lu sm ill" ,ll 1 .' balsic," oil( r,'lls ill+i l s liktc \%aivi 

hill \ I+-,lin ll ld S-oil 'llll 1~~l~',1. Ilvw,\ goa l )l'Ilhf. 

fi.(;+'v rfi ll Ite s i, ll~ lfp ,l,l Illvt'' 1.lo dh~ -. Ildo pI 

l~lIh)11,h' ll't,i'h ,rs lilt +isl ,isl ],'li] 'lJ, litc ll ol, ( 
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Efficiency of Agricultural Production 

Mllclk ofthe scivillifit, basis of*lll(,(I(,,-Il ilgricill(Ill.t. is 

providcd by it lindwd number okliscovvrics 

- Mencid's work i-t-discovered ill Ili(- itirn ohlic century. 
Studies ill fill. firld offililli-ral 1111trilioll ofplaills by 

Lit-big ill ill tilt- List cvIIIIIr\ , dic (h.velopillent 
olplaill prolectioll clivillicals 1611ming Ille dist-ovi-1-y ol, 

DDT ill Off- cark to los and [hr Its(' oflucclianivill 

tractioll oil [lie fiii-Ill piont-vit-d by I Ivilry Fold and ollivis 

ill die last ,o vars. MlIch oftliv II(.\N wchliolop aloulld 

Illvsv discovi-rics was cvoked ill fill- indwolial coillillirs 

ill it lillit, %%lit'll dic lossil fild" %%vn-clival), ablindalit and 

readily livailablt., and indlisil ial gf-lit-ra-l-d 

I-Ilough wvalth to SlIbsidi/.I. al. l ictillult.. Till- villphasis. 


l1wi-cl6n., has beell oil it high h.vv[ of'])](-( IlIctivity rallier 
Illikil effivit-licy ofillt. plodtit-Ooll jwocv s. Rccent stildics 

show Illat Ow clivig". iliplWoutplit [;Ili(, 111,11lodcl If 

agrictiltill.t. is not high. Ill flic diorl tcl lit, tilt- dc\ cloping 

otilill ivs IlitiNt illso list- this clit-l-p and I v 

It-chnology I') ilicivasi. tilvir ;I l icullur-11 production. Ill 

tilt- loilger (cf-Ill. ho%\c%rl , ille scit-milic cliallviley of, 

I I Iakil)4 ag I i"I I I Ill re ho I I I I I iq I)k Ili oil I ]I I i\ ( it I I' I I I ig I I k 

I-Ificit-lit 11111"I Im. faccd. Rct (.111 ;Ill\ ;111( vs ill Illolectilill 

hiolop hold [lit' possibilil\ of'such a Scit-Illifi( a(kanct.. 

Wc Should Ill. ilblv it)Its(. 1114.11.\\ lools ofgulloil. 
111.11lipilLit i,ill 14)hopl-4,w M id 11-1tilily '111dit? Iolillol 
diwam Nand pi-SIS \%illi 11-solin I-Sofrilcip . 
C11-al 1%, IIIv Ivad lot Ilicsq. tllflivs \Jll hilc it) Ili. takt-11 b\ 

Ilw advaliccd s( irlitilic cellivis of lilt- III-\ clopcd 

I IIIIIIII-irs. 'I hr cllallvjl v is it. Illolk all. Ilivil. scivillisis 

itild III (11.111teIIf,- plohlems dem k 01 divill. 

Till. (Ifvf-lop d coliliff ivs divillst-k vs 11;1%(,no gl(*;It 
CoMIMISioll I0 I 'IlVil I)ITSVIII 114111110111q 01' 

:1grictillill 11Ili odill lioll. 1,111.(Irvc1opill", collillrivS. (111 

Illv ollit-I lialtd, %%ollldi'14 rcaSillgk '11.1-dif Iligli-yid d 

feciii.olog" - 4-%oh cd illoulld Illow s.,I)IIiSIi(.;IIvd 

[v(h Ifiqlws, %,,Ilit 11%moldopril ifI)IIll- possibi I i I icsol 
hill ltvssili Ow wilckahl'. It-SoIll v(.N.TIIf- ilw-l 11.117ml.11 
li-scalch I \%ill have it kv\ loh. 141pil ill Illi, if(-%% 

vellillp.. Hwy 11111stbt-coille (Ill Ill iflgv bokki-vii Ow 

dcvvlopill ( owill ics jild Illv laholalol irs 

(In vlopcd I('11111lics it filltirc 'I"I I( III(Illf. is if) In-f-ollit. 

both Itiglll\. pl.1dilt If\( and f-Ificicill. 

Increasing Crop Yield Potentials 

The pIo(vs oIgcnvfii
 
Micat and lilt. ill Ow lost 1(1%(,;itshas III-Ilwd lo(n"Ilt, 


hwa\ 1walgol-dillailliv 
IIIoS1 illipollaw lived at IlIrwill is (0)Ilove Oll-v 
polcillials vXpI.cNwd (Oil11ollivis, lidds latir I Illan to 
allocaft. Illoll. I-csotil-I rs on Fill-thrl w-walch fol illcicitsing 

ill illv Shorttill- existing potentials. .11;s illay Ili- 11-11v 
U11I I, III I I I I I V IWI-11)(Tt iVC 01'29 too A.D. it I I (I I I I I 

po If I I L I I io I I If I Isso Ics %%I I Ig Iil. I I Nvv%%old(I bc F It -i I Ig (1111-i 

I I I is 1wriod req I I it.(. Illi It % v vc If If I IS If i IIg t I I) (If(- yivI (I 

ccilings. 'I'llcle is lildc v\ if)sliggt-st Illat ill turills 
ohliv pliNsiological polcil *ill oh-rop I&IIIIS, Ilit-sc 

crilings are all-vit'l\ So. Till. litildit nwn fill flicchallisill till. 
yit-ld ilict-cilSt-S ill Illc pii ( ha\v hcell tilt- st-11-clions (ill

it hight-1. halvest illdrx. Till- discovcr\ bw Illv plant (vpv 

Ltviles Ilas lkt.!;)[.(l to it(.( c1clatt. ilke plot I-s's of'sch-clioll lilt. 

all illiploked graill-lo-smm ralio. 

Wc Ina\ alicady hv wadling dw limils oCillcreased 

11,11.\ cst illdcx ill Soffit. ol'ollf. crop I)Iitlll,; ill olliel's we 
Should hr doillt, , 

,, so sooll. Ili ctops likt. Lrain h-ginnes and 
oil st-eds, Iiiijit.l. hill \ est illdcX III;I\ illcleast. \ irlds ill [lit
IIc%1 I to _") vvills, 1)[11 ill [lit-Sc clops, too, Hic 

hill \ ( iIIdcN %%ill reach a salill-itti('11 point. llclop yicIds 

aw it) illcit-ast. collsistclilk., dix Ill'olt I ilsell'IIIII.St bv 

collsiden.d. C of (11 y-filativi, plodilf-doll be illcrvascd its it 

was thloligh luilurill sch-f-tioll (IIII-Ing ille loooo ycars of' 

twohilioll oh-rop plitlit., ill flilditiolial agi iclilture . Ill 

of Iwr \ml (IS, ca I I I I It - Ill Iolos\ I I, I If- ic raw bv i'vile Iica I I\ 

Illallipillall.d., Tht. kc\ vllz lite ill 

photosylillicsis lix(.s lJol I)Ill\ (-.It !wn dioxide bill alSo 

Loss okoniv ofiliv whaws inolies tilt, 
s\SIvIII illcIlicil-Ill. 

A sorp isillglN !m-go 1111111bel of discovul irs alloill 

pholos\ wllcsis havc hvell Illildc onl\ ill Ilic last 21) years 

of So. ( :iIII \\ I. now fclit-licall\ indticv greatcr caf boll 

dioxid'. fixatioll by IIIII)l o\ in" dic elliciellc\ of'sollit. of, 

dw kv\ vw\ flics., )I-allcrilativel\ , call \%(.Iming ithoill 
agiolloillic Illanipillatiolls to illcivase (11.\-Illaller 
ploduclioll, i:(.(.I)illg the Iligh lion-v"I ilidex high **1'11(-S(

ch-al 1\ will he Some of [he I priori(irs ol'tht. 

1,11111fl.. 

Socioeconomic Research 

The III.\%, x( bliology Illay well he Illc Single 

Illost ifilpol lailt Ewtol colillibilling to political and Social 

slability ill many dvvvloping colintrit-S. E\vIl so, Ilic If(-\%' 

wrlillolOp has ]lit(] its (.1ifics. The (-;it livy crilicisill [hat 

:11is Ill.%% has 114-11wd (till\. LIT-gi. fill-Illels is liltlcchllolo 

lowcl So stiong], . 'I If(-].(. is v\ idelict. (hat lile 

S111.111LIlitivis. and Illow pal lictilarl\, dw Ill-billi 
01IS111114.1s, llavcalso gaim.d. llokwvcr, it is [Ili(. Illat Ow 

IIIv;I Ill IIl'i I I lit- IIIII riliolial nvv(k (11'Illc pool vr sccl ioll of 
Ihe m,( icl rall llo\\ bc fill[\ IlIrt.T114. ploblvill oh-Ili-ctive 
dt-mand. kit kvd by s(iolig plitchasilig powel. Ivillaills. 
Also, Nollit. of dw wcvm allAyses ( illried Ill[[ h\ dw 
IFIIvI lialion'll Food PoFt \ Rcsvillch histillile SlIggt-sil 
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I3'3(It3' r-31(33k' si-d 
ti331113 v'3,33 havc3 IIiiN -

I133I llttIvit' r3'1iabiit (Io 3g3ict III I rtI iU3ll-('3'33.(I I'l chec3(ks and1(I ounu(3 on g(33'(3i1((3(( 
grinsl' ill a 1(131( i(.tclised(. Tis -' to3 ILI itsi'33313' - than(31to((3ta (333l;3 3us and(3ke' i(3(3 

be. midvi((1stIandab(,311 I I'll cot111inir% likI' I (((11, 3(3(3%'pl (('. soniiiin1t'' r'isks. Tiii respons (Ii(133'
3(33' Asian( 

it) illion toll, ofI ' lo(ili3( (Oils3 il 3(II(i331.3133313 31(nill 33) *rvaic3333.g(i('cI((3'3(jlca133( colpi (0 12 o li tsh sb clb 3(L( 

Ow( (3I(i (3Nli-' 3 (( J(l3('1333(3ol an he ((3('3(3'I %% vr 133e3'.3(3''I
3,33Ifl 3(3 3 I('3(( councils'31 (1(13 ill liokv 3(3(3' 

,3(33(31(3'l3(33'.33('. Both31.I(((333'33'. llil33c 31((i3 4osis'. W t(' i(('.3ill(33'' of*[ rsca3,((I 11l(3(31((((3( Thl (31(j('(3i3.(. ill b(3(3 

(o '.333(3 '.3(( l (p((33idl( N('3(' o313 33't f-gr3ll-1;', (H (l(.g (3(' '3ient(ist,' 31(('Illst-I\3',( ((Ith(33'esca Sc (jilll 

Ir ill s(.'.I I '3 ( llsIji t I(I 3'i('(31 i'.3. v 3331(1 Ia3\ 11( il l ((.k(''.33. (so No11131,3 l((3V3'3('(' vl 33,3'. a r 

Strcng-theniiig of N"'ational Agricultural 133(j3((33'3 3W31gl/a I(3Hn '.(I(33',Illm] v hu,3p333(3,333313dw 
Research Systems poI(33((33d 111 naioa i((IIIit,311L1(i(3lII to'3(313bc 

(((',33'( 
Fl'((311 . it i1lc 33,(i331(,l ''.'t-a ch.'N\ s~~l to3l(lakv' up11'(313' \\'.33' (33 lhilhl 4,33i3 3I(3(((3.gl 3(3l- d iil 

3'I11'3'313'. ()I[(( 3\33 11.1\3v liw1(33((ilIa 11(3' 

I)(.\Irsp313s3(''.3 ,(( I Iil d. (3331'3333''.33 (3' III 43(3(13'v d333331ol 1'(I'' 3~i (13 do'333(3]3l'lis b\ '1(33' 31331 

33.3'. ill14~ l'l''333 M- 33i3(('I3(3iod47 s1 il'( 1 ( l l(''3\I I(it oli'''. (3(((3(3 

il i'(w3 tfi 1(1((3'lil'3((l I(1c31(3'al c(133'lis333d. m 113331 

333 i It3( I( -3'("3 'I ('-1 4) pIill i 3 i \%(3 
3,3333tot i rspI' mv lSo''o'v olhol (3J(333 -q (lclo 

comit,~ ~~ ~ ~' [lsn ~ \\sl,1il~ ~ ~ ~ .' f33qi333o1,)"l i vs3 links k\I(i(3 [III-1i(1((3 lilI, ' 11ir ~ n iool3'. . i 

~~l,'.l 31: ~ ~ I.3'1333,~~13 ~ ~33.333333~ ~ ~ ~ ~ t 3133' j( if-\ c'.3.31 (3 11.33 \\(33k ~ ~ ~33,3('llil..133 l and 3(3i Hilli 
Thc l ot vss3(I j3j3j.3(j (.(1 33(,33if,3311'3(a'Irs-lfI 3 1(I . 3i naiimia3l io'33a(('If otk (3 ilI/.3'tl makr ('. (1m 11' 11(3'i~ 

I 13(('3'3I3If( Of.3133(33ldi I3( il o333(3'zli I3'J(33(1'33(3' cNu i(3'31 (3'ilIII113' 3s('. 'i''. 3.3 ig(( 313 3;1(31 ((3(3(l vice3(3 
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GLOBAL DATA BASES ON NATIONAL AGRICULTURAL
 
RESEARCH SYSTEMS
 

Howard Elliott and Philip G. Pardey 
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Iigilrts and dcol,'umtng c~vc.ry I iw.' illam~tion inltention od'ividing O Ilct o'limrcs ill tis %%;I%d T 

apIp-aring ill its datla base+. %%,its il it rtespl~q dvit h4)r'ply ',,ill]( Illr14-l1lto peiltt 

inlirilaill (vhil'h \was ]iikl it, Ili, ",ailabdt.) and.notl 

ISNAR's Data Base Efforts IhIl Ibck at I 'sponsI-c' tNo It-HI I I l* sI .I I-c I t'ss ,o" 

IhIisIoricil iI161 i t I 11It No mrm Is Ioti~m . li td I,. 'cdh'I.(t 
IForml (Ilit I (1 i% i I v I' Itt I t I dert itkin l disliltllio~ll-h.\rcl it ,,hila iics' :,,a' v rl , ditlla \Mhich %,,.uhlpro~videh tlolbt]c 

IS N,\I ;tit, IhId if f II. if-jint IS NA\I/I FlIT Ip blicatlion cl' c'ross-c'h 'c'koil i I t- z na l-hiic\vI d; i .. 

()rat it and IfindlIishI rI(-~r .iill Noi, cm ])('r i}lli. TIh it-pot 
.Ille gr ,l \v'1 i~dilhi\ ill dhwiIIli)r 111.1tiol i\lv i . Ili l 	 The. illitiod (lt .li(onna rc \,%;Is(Ilo\\',-'d op \\'illi it Nco. d 

\aril~ls t(oull(I tl" s m lid dim ill 21l 11,l coI llnlll'ics O wl n. \%; IN+ 	 IIIm ili+I III l l 'h ' Iw(IlI-t' loltl. atnsi |li 'tc \\ ith Ilhc 

llv r,+tlamdim l ' <, ,<i- c',+, I' im(n oot~king hvr Nim e,+s 
(.Ili.(li\ r. t hg Illtd 1 a.sw+illil t A\r A ) (h ) i It l Ir i rd I I, 

litt ' t')( l Ow'h, h'- d lint'd lor l . It I ,Idc'r l+ton m1,(1twmtc ol'i I t, 
lht

+ 
'thi. h 

(l.1tii \%, s .r~mid,'n'd ,,nkI (,ll t n ' Ill ;I ,illilI I'\ \\;l tll as hIitI-I , I,\( )A Dl 

'ull .11,,v.u (-h. i 	 dIit IiofA' I-IIIIIIA l) V , I'lyl I] 

, thil \%.I\ 	 ll sill % t'I i vd o' it( 

,
doltllt II [I \i I I , l , \ t.1. ltm it \,oas. ,\ , ( +t I l I If f n m i I\
 

+
atlh'i , l t1 ,,Il, a 4oll illlm . ,.llol I II, 11)i alld ~ 	 ISN .\R Ii i, i th-N, +Ill Ic' II IIlll c it",\ h Ihm~~Ic< Is .( v~i\ cd Ir l €l I 

111)(1.tv IIlc q t " : comliphit ed H m d ot air;ll ,,i. .ldic': ll p: IN, oi , l ,l ",t l of 

dhcvr S.\Nil-i '-s.A s'- c'd, Ilh(- hi.,o 1ilimI',lt if',1 inkl-11'nn 
Ill ool l, lhv II) Soll\I'\ Il \\i,ts 111c , Ilu11111\ c'a++.cs,q t 1 ISN .\R/I I"J\ N atlionlal e t111dillit-oh IiobIHaill. dic' 
+Xuri, ohul(I l t .,'':tlf h S\',(n1 v ,, I,1l r~id ('11 ll H S NIvI Ii I\.,m ' , Ii, 'i 

. 

l.' A d laI~ Pool .A i', idc'ntii (h1 

I(.\,'Ill[h m,,u ofIh',. IF (+l hti\r...;In~d l dma ,I C, iI caiI I-, dl;l \\ct o l d
 I I It',U',,. 	 lI Ili I IItio~li-lxt\ P. ( I 

. ,, ith li l . ji,, illh i 14)1( m' I I w il~u m I u of \ (.rIs]iIi((,,Ilh'l u, ill t 'I i l d rdhtl , o n k rj r~ llt n l and I lhl Iliriva:lc 
.tilh t itm,, , lpI + ,l .1mp. lli, Ill ill c m.uI Iol]II,t \ ,o, , %hIit1 lH" 	 N.( ltl . (::;I 11%, t \,',ill Ill' r.1N+,l.1 i.11,11o t o Iu m 11t+w 

41l1( 'dl'llllild" , h r '., [i'lt. ( )111 1.111. ( %k'A, tht.' 	 lh(.nst, "Iv l ,.s. 

Ilth'lli' .1"? if 1h11 ,l 11 ,., . , , h ., ll. hr.\-.t'1.o .1 \\" d, thi. 

lo+iul d I %', , 11.11k Il.~l lh,. l,*llli( 1. 11111l,.d 11 ,61 l .\.1111liljv ill Il'has l", 'd,'I Illl ill, i I.l iIiwl, ;Ihlitio lal 
.It'lI(tiUlluill ., u I ,,r,,li,,I /t 1 , . h\h , .\ t, I 'I nt.,civ l. (Im .t1 1l'l holih ,'vd, ,,Il)pI i ntill d N. 't llld'll %s l t l '. 
IllI toIIIII i ,I i , I+ of l i%' , . 1'-1 . mto li t% , I.( fillt<ar ' I I vC~ llhi-Isl

, 
4. I l lill Ifl I'm lm i's,, ll's Ilio \ icll 

l.,'li,...as pol, e ill t , m ' ,.w, o ii i m imtf) Jill ill '-,tps ill (),i kn(\,,,',d c Fll rm I'h 

S"1111M . .1 11,1).1r Jllh- hot', h.''(.11' 1l '..,. h\Ii, h t,,lilan,, 
. +., im, i,., I,,h, .1 1d,,t,I hll' %,\,'I ,., i l l l , .[fill o )\,pold I (',m ld,'t.'1,'4li' t .(,I'll ;ill dl 'itim 'lude'd
 

'
 + p~m i.l, %\fill.1 Il~ilt lillf1d ., 'lillitim, ol~d ,'(h, I! 	 in ldlt (1.1.1Ih,lsrt 
' ,(olnilph 1-1 IlUi',liminl, , f. , Iidv fc+,l+,,ndvil, ill 

I,,m lplvn't d w, h, ml,. I ill 'Ituc ,+1,,i 61i 
, 

4, '111 of 1h11 ''4-h. 1 ll h t.. br.-Il I ,,,h' (I , ld(.1111,4A ill, cotm pl illlh . 

(-(l, I, I- (I .\l't, o l',ndli. iN m,t id , t. ]. I ,,h ,, , ,, l< ,+p thrill,tli.,t I. Ilh,. ia ,sill.,llallt6 1i, l l ,I hc kili Iv'l,ling. it 
Ilhrc' 	 11.11I',\, ' lb'€ atni Jim, I llrh, l N.\l I)AVI.\ IAII.I+S: at lodl\ 

'm,, rdl dl~d, i lct d I It c.*' I ml lo,' h'11 Iil ill ~ llioll 

S\ ',, -l, '\ I'D).It. pt,,\i(rd h)%ilhv I N.\IU II+.IID Sim v\II,,Nm il ;,ll 

.\tli( uhul ll h11+I o\s+itllls \\ .N of III<)'l \'luloa ho 

I. A)I: (' I nl ll 'l~lionl ahll lll sh'liml hocll , I (1llllihlllioll. hilll ill il'+,ell did I11oIl'lll"tlilllc .I1 ~ l~ 

,,hi" l llmdill. , h "Nolit s,,,, hm.", R.1111h4.1 lish il,, lc l:uldic'lion ill"c,,, anrd 1th,11 lInint %\ilh 

t,"., alt Ifh ,( li\ itic's ofI 1'111, 1n.1liollill '+li \ ll to .1(I(1Il I lhl1 i "-,111 lht ",,'sih ', ,l ; ,I \ . h ich \\ [(.il<l 

14NvI N 0 c ilm in du(hidh'd I]I1II.gi i, 11olh f','.i-\ m 4, ,, 1111+,uh I o' I h'. %,\v ihlc 

ild lli ml ,hul Il,' iIhItIh,14l inl )Io11. 4h,'r1 l-imillry 
lil IIt I li,,.,I ifA+injoi 1iv.1ti'mv thi'\,l d lhle , ( ,,n1 lu\ (I',ta \o,' hchl. It, (Ilis. \\.;I\ \\' '. ,m ild bc' ,h i.Ow .\.Illlll l~ and ov, 

ui i" I ,].\ .I'111 . toodc' ",'l,, I lhlli,' N. I ir'so:, b ,i <' iullli4 ;I, it N llld ls II I se( 

4" 111111-1/10/. lhi',t, 1l ls as'.;I basis. fill1111h/11". if .1I ,,b w,'\ ',t 

t~ 

l€.lu cah ill tiviliics III Owl F i inc'il l com poc li' t I "--1.r 1111,1'1l~l Ibc Nhil*(4'd 1)\4.'1 (1t" l h lionl] lllla 

PatI ( ( c i: ol oal ioll alb ,il ,,lolimof l' m1ding. itild 	 'Ih 'll .. :ulc(rIcs ll \ offal t(ai llc in (11,,11li:l n ill [.iIis 

bot %%"ill 

tio alollis o,111. nstril, 	 )it(-(Patc) it I NAR s m infi me om utcrs2 \.,cal 
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pr)ces.+s the.m in|to AS(:I I flh.s and thus Illt, able to se'rvice( 


requelnsts byVtexternal Ivvrs fll.l specific ouitpuits ofr mlachile' 


readable dita.
 

|ISNAK' is curlyl% ('olnstl'utll .illa INII( TO:R( 


SE'R IE+';<'liisi(' agricl't (itI itl r-t-scarch e xpe ltl u ti d
 
l),_f."<;. l li ut..,. ThIis s'ritus S\ylthI 'siztes I Ili ISNA\R 


D)ATA' FI I. E," tol ip'odotc a Il,.ly orrced and 
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I-t'lpla, cd€ mntiqm (l'thc "fIlII\ so lo-ccd'( and (Ih 11
u1cltcc" 

nialorc olc indlicialt~r sicits it is ini(i llivc'(1 1*'1hc 
illportalcc mc atlil th ho datai (ina;lit\. 

The Rationale for a Global Data Base 

"I'll( ISNAR/I I"IRI do( muent d'hat I\, pointetoli 

nee'd lilt lirliabh".dala h,1hli In',d hN nlational ,\slcnl,, 
(hmllrls, and illo'-fimmia agclcic's inl planning tilvir 

acti\iti( S;.Tis,%%isI\ 1)r.ctw %% uls 411"\ O idrsplia 

thev rrstilts,pi)Zc,litcd in llma No \v'mlbj l11 Irpmi.1€l 

,M l 1'(ifd ir,v,istligL 41.ta s,,m (' , ,.orlc. If .1iLil lllrd ill 

Sut')I li tn ( o\' lllr dillif till Ill(, c '.: lv\ c'l i.) (Il;aliIy 
..1ll(d N\11 Iligtill [i Ihrd dd lIvlltm i(,-.g v l o~l{ 114.dlalt 

h)its(' (Ilmil I lI \I~d ,llh I(. I((, 1ll i 'a:!l',s\. llll 11l I111v of[ 
.(list-, '11illulilics ill tiII)(' "+,cit'+,,m nll.ij,,of .1 imliml +

ill IhI 

illstillliio ns im-1rh d l <i ill (ic'illiti+ ll (dl d wt (1,1l.1 oIc 'r , lletwl 
\V +" di t, . s I-'cd I(, \\"1Is ' ( , llh . ,t, / ,,i'I lllt 


la iaill i/atiml ill b(h 1114(dmta I,l ' ,I'd .111dlit it
- %%;I% 
+i,, liclfll' . ( )I pall fit 11l,1r iilo i,l 1.1l4 c' iNO w, \,..I ,lliraltingL 

rcm1l.IIIgir .ilv.1. (,l imull II.1l61 l~,11 .il i•{ll dh'is o+) ,(l( 

,l (of Ic'l, 
Cxpundlllr I lr ,ic".. 

lill :i~ l vsr o il ill h1"1 t1 \ m ill', [frill dlilillitio lls 1 

'T hc(l 4.' %+,1as ' 14) (1(.\ ,.1,,1).u11 m tllL(ilu illli IlllI( .ll.li/rd 

data hlas lM I , ap.i,. ildi/rd ,,i I.S;N .\R'.,\%li ( f 


('l~llll;r~lli l '-d' i -r
{"Id\. ik~i ,d 11,1,1i it', Ir'].ll 

fi C-qi-'ll s st,.h'l1l-J1'%4-I (I lll I \%l' S l it', gtihli'llh N .\ milt% 
illa l t.~llIol Nu mr' N A" . RS , .. it is +Il . Irctl Ilh 

l.SN ,AR can ,.\oik rli. t\cl\ \;ith +I lui i\\ ,l k (.1irion.ill, 

Ib ,,t'd imr..anillim i ,, ;\%lilt hfh+,,' (llt( 1 4', , l it(hIf a 

ill ifaill \ g.11 il ,,1 O w dr.'lil, illilnilu ilhl ( m w n~u( an 
lilt,' \\iih fil. € 11sc,l s''. 

.\\ ' ',)so .I\\. , ,1 , (f, l i ( , it-,,,d ollhmIii.lm itll 

ass.,ist, naional Ir.1, 4, It 1 .oul,w o, ., l, th ,i i" ,,,,(\ i,,im, 

ok o\,ll ls aIt~li t illlh1l It~r-i' .1 1 , 1(ItI\ it\ in l,, m ll s~l '1 l 4,I 

assis't ifi l ]Itlllila 'l t it's ,i,, I t~ l , "(I IpI,\ <'t Ii IIIi ll I 10, InII v 
cl'r d~in.1il l .,11d lI im it\ -S,'flint++ ,I ,w h+,. .tu•Il. Sint,'4. till-

[ rpt-,,lh1cli,,of I s,-lirs 4.f Imdiu, stvd m lm , i, iNnot likf'l\ 

to,he'\'I-]N. h lli, n ll'l of ('1U lit-flt'.. a, + 'lIiw 

almnt olfanilysis is 1'tIp4)' lacv tlic dala if) lilt-.
 

aploruniale pollicyv contelxtI.
 

FinaitIly, thIe( d;alta Ihast-I'uhI iI t Il:, ' I to Ihirp IN A R 
inliIs cowI I rc'scl Id'h off ll vihll-olierItI rd~ isslnt.s 1.(.Iit d to: 

lhe' sl'I'lllll' IhcIhI.nI Ii I an 


igricolhu'al rn-Scart'h;
 

I IIII.andl~ I I . ,IitSuppor.tto 

- (h)s-( lllldil% Adhot';1liollil dl .lt' inr s; 

- geo'llliatic' allot'atioll ohl'lict':+mr'+, 

- stize( ol'sysh'.m and disp'rsion idl'siT'(s011TS 

ilc.'tor shares and dwlr4,,ltioni~th pl.ti,., oIf 
r*~c( (Isl'going to salan irs, c'apital illvv'l~lilltls, anld 

optlraling cXpl'l'w, oul lil'. 

\Vhile IS"N.\l ii,,lsvikill bc. it Il ime, user ol'ill' datit Iasr, 
,dic gt~il is to ,[vi't v i' poiblir good \vhlirh call bc(Ilscd 

li'celyv Ib ifitcnislcul rwsran Ihgioltips,and NA.R.S st'it'ntists. 

ILikv' ifuy rclptlsibi(v rr,,,arc'h grtllu), we' wish tol be slir(e 
(,i Ilwlqualily o,lifr Iplodh t hbfim dillolsing it NNi(l-\. 

A\n I()\vi'\ i,';.. of IS.NA ~',. I )ata B~aw, 

Figull v Iblh,\k. (]'-S( Irilbc', thr I.;N A IR I )athas, and its 

n IS.N A RI/+\( );' I ) ,sl i \ s ;fc a tmli,,rm illpilllt Il icl 

IS.\A\I DAT I'I" I.I.X .. lA ih' l h ,' ,,urwst '\ l'CStilll 
c{+Inr,, inl lllalil,,+ dlr',. n Ili' oi a v. il(h' \ ;it irlIN il Illinlu rl
ald ,'t(l( alr\ stHill vs++.A (Ifle, limr-,ill tliriv, alnm ost 6110( 

llrlhllm ailc smilln 'd and Irk-Ic'lt h rd in ll- l (Illa M rs'. 

1[h l I.\.\R DA.VIA ILES lmcll,ll ultipir
 

,ohsvI \ al i,,ls ill .1 ,ih - Nidh' [till llitt. E I'f lig llcl lis,
 
,

aI wim I "d ndll . ct cr.ll v i ,(€ 1'"€(1ll11114 1 fill.,, ill 

\01hi( h111(tlw l it\ illhII( litlin. i",dv(' ihv t ang \ ill) its, io 

m1itin iolld .1l1\ lllw ili ~ullil h) '\Ili( If it Jl.1s ;)('(.If 
.stllii'( h'~d. 'lh, Ia.\ nltlltivi h\ dillls€]c i- Illlcall it'i\ 

litleh' ld it is Ilwl (+,(III ll(an ('€0l11lllv'll Ifln,, %%Ili( h 
l dmh'r'if (l;111t. IN(-,, '., hi( h1is ti• . 1),14ahh ilt-;~ l r al, ul 


iiI i+l~ i' lt ,I Ilhr liit ss, ,,,,h .
 

'I ,, it ,, ,, ih. .onld , ', ,"i ... thll 111 ltildh" ' m,,,t ills is, 

'11l ,l, IIi \htlh ll'-t ,,u.,Illn m i , . l'd , l Il ]i tii' 
fit ,, ,I ., \%. '.\,nmd , I (d , 'pm hlv , i \ lilt! h li l,,,lh . 

kin,. 

,,1 fil ,. )Ill.(1.t1. S., I \\ ill Ltc(Itd i i,,h ( ,,,,,ph'1 ll ,dir m w,, 
[111 1 1,l~ O I wI liulo '. ( :lq( . ,Irk ll \ ill (lhit. Iloom ,sill ( ilth 

II)IIiti nii~rl 11 ,' - 'I'hIn -1 1 ,tI. I .1ml I IIiI11'4iliIt. , I I r ll 
,hi6 1 .1ql[,A ili,.d t,'.,u, lic,,, ltitl l ,I this. 4'111,11is .11 

INM )I :m I l A?t '.~ I'I +Ljla+illin III,' ligiu,,", %%hilh1 % 

lic'\'v +inl . ll P l1s14-lial,]r ind~i( aflll , of[ Itlc'h~l l inpoll 
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oir activity v hich ('al he dra%11 front ti4 i(.4nformation 

iti icl'' 4y ta4ililabh 44.. 

are il'..l 14.'.mbIh44 a st I'l .I.MI:NT\ IAtY 
I1.s hih %wiii144'lut1ii [a (nl ]4iiiII int4 

su.4Jpll'14i4 t1Ir\ s.tn I '.4441' IJ .M', h I I'. I1I \14'l h 
Bani~k, I'A()AO and4(1 or,. 1l'hc4 all- hf4l41,I16,11 ilw4 ill4 

p4ublic 4 ili4 hih444 . k I , v' .. ll 1h%%4 '\4.4l4. l 144k I,,I 1, 
1 

ditta ill ;I v. i' ih4 4 l4'4 t. l'4", v411v4 4b'h4 fies'. 
%,h;, lit 1)lil ilI ilill-Ill++ tio)ll (li , l kll 

(ill (ii; lllll pli' v illd,4 s. %11hs144", 1 
im li(it ( ;I1 dv'la;toi , ., t l I.' like..,T c 

44 44ll4 4llt%%, ''. ( -%i1 4I4 .tlIj,l'.t llill %-11 ' 

(4li's'.- 4l4ll4r\ 4 ll 444 I44 hI%4 lh4'4444 j 4 '1,l11 

hatilL lt i, (l"'I H 

it4v illd \c, 
. m .( . 

illfi lIlll tio l4 1ill 

4t. 4141 ti4.11 i 41t 4.4 
4'\144'44l' 4i4i4 ''. 41444'i44h lilll' - liill t1 ' '.4.Il44 v44l411444. 
s ince c It",h l r t'd+I1t".,w I illc ilillf". Ith(- -v 

i:lcir ir. ',,tlNi hic .Mltti ,i'.t, p 4' l 11 , 4'.' a. 4 II'444-S( 

I&',\4.4 ii :iiA (lI )t' lii44'l,4h1 4.4 1i h14'1 .114 
14'ti444414i11141.4 ,,i i 1h14 .41 4l4 ,1,1l i ,I h11111w'. 14441 r is'. 

i'4 l4 ll'.s '.4i44hIt41il I4. i nt ill 4.,,.i j ll '',ih ' !,,I44i44.Ill.4la 

The Longitudinal Indicator Series 

INIE)I( t14>411ISN41 

14,414'j14I4w,N\4s44'i4-1'I 14' n4I I .41441 4. 

11I4II I444M1:Ai41i444IVII Li 
pc[,i v'\14pr]41i Ill4re fii 

1.4k to 4t41, 4 4I) liist \%1- .1%I''.'o441 I's.ihll-go4in 

1144II, ii4'.\ ' ill ' .. I lic 
414'.'I4I 441144(114 Ili 44k4 :14144 4444e4 

I' ' hFwI'..s, 


I'hi.I).
 

,X.S . 

lB.St. 
F1. II:,t ', 

"Tot al: 

Ths . ri,,'' il hI iili'.It. 1444' 4444 

Im it',c 

'Flics'.~~ ~1 ~11 

'.44141an I444jI4'I''.44Istal 

t' f trii 

~ ~ ~ ~ ~1ntok11'l(1 

'11441i.4' 
alsIiI. I llI,. r 4 

4' 441'1 41, I.lli 

I'i. , ' 4 44I lill illill 41ll h 4'ill''.If\1O. l 

I4ll44 4' 144444 44l 444. I l 'i i.4,14 hI.\.'1 
14ii,44 xil'.i4,1I l iiliili'.r.I-i I\''.it'iII .i'l'.kidl 

v i4l4\ill il 14144 ill4I il,4i ll 1 hi Ii ill 14\ toot.4 
Tlihe\' I+, Mi:.itii I l,)Ii I IN l ". il. FS hER 

144I'4441 I. 

' 4I'' l 

1. I'A v 4l'4 I r (.111 . notI ll'. 44al 

lo'l\4'1i 44h 11i44l to i 414'4ll 1414I.4 I ll44l4'. 

ili flu,, ii ' l h.4' Ille l4'l1. lii44 ,4 I Ill14,il4 l '44 

(1 , iol. 

I114 

i llv'l 

Ih44 

h i 

'.t.idi lrdizat-l ate II4 i,m, 4' ii'4i1%. iing , iliVit 

a4l,41 is ll4 jIli. t44643444Illiii litll, IIllo p.lat [444 .4 I 

a*iI. t444 ly r4,4is illi. c av'.illahlh.14444'4.4d41 

The Cross-Sectional Indicator Series 

Th( .'.'s-S'41 Ii4 1 I NI)I( .\I ( )W4I4l' ISI ' cntain4s4 

1i4'i li44 ltwsl4, ic41 i4ld 4411lIlion (414'llc l 

cla 11 sgI alvlil;h )Ii 

dii s I'4'. ll.c 4' 41 l('hl lI444 v ,1 4',ill St4ill[('vs i ts Iil4iik 
hlmdgc.Iaty ,ilhm ation,, saIh, ifll i do 'ts., (-;it nuokv't 

h4\4'S, anl4d 4'\4'l'l4,11 Nlll'. 't'v); 

lh . 1,4[44 4 ]Ili\ 4tl 1l.4l ill%''.1i ll4l4.., I4'4 4l 4.l1 oist,,
in h l ilt .11.".1itl-N , ltm , .-pv t'.,): 

"'.'14 ' 4444.41.1-'44'l (th' ll4144',4I 4I.4. iiiill)i'r I\ lc 
id'l',4illilho , ill a4Ns w il l.4 'v\l'i4li l .4 4 I, c an 144'i4I 

p 1, \%ill] lii4 4 , .and(liit lik4').4'444'',, 

11 iI li4tIIIi,4l-I4.c.I 4[.I ,14441gIt41,4I4i444 llI 
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4 lN\4 4 
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A Preliminary Look at Some Research 
Indicators 
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Th111i) liig 4414It 4millin %hi 14I 1' 41411414IhIasl'c sinc'4 
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FIGURE I 

AN OVERVIEW OF ISNAR'S DATA BASE 

Survey Returns: Additional Primary 
ISNAR / IFARD and Secondary 
ISNAR / AOAD Sources 

ISNAR DATA FILES 
multiple observations 
in side-by-side format 

COMMENTS SOURCE 
FILES FILES 

SUPPLEMENTARY 
FILES 
(IMF,World Bank,FAO) 

INDICATOR SERIES
 
(including additional comments)
 

DATA ANALYSIS 

-Publications, etc. 
-Disseminate Results and Data 

/to end-users 
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LRI E2 

RELATIVE FREQUENCY DISTRIBUTION OF COUNTRIES BY 
AVERAGE YEARLY GROWTH IN AGRICULTURAL RESEARCH EXPENDITURES 

% FROM 1970-74 to 1975-79 AND FROM 1975-79 TO 1980-84 
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GROWTH RATE RANGES 

Sample Size: 1970-74 to 1975-79: 60 countries Source: ISNAR Data bse 
1975-79 to 1980-84: 63 countries 
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FIGURE 3. 

CHANGE IN REAL GROWTH IN AGRICULTURAL 
RESEARCH SPENDING 
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YEARLY GROWJTH RATE 
1970-1979
 

Sample size: 47 countries Source: ISNAR Data base 
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FIGU RE' -t 

RELATIVE FREQUENCY DISTRIBUTION OF COUNTRIES BY 
NUMBER OF AGRICULTURAL RESEARCHERS 

% FOR THE PERICOS 1965-69 AND 1980-U4 
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28 

RELATIVE FREQUENCY DISTRIBUTION OF COUNTRIES 
BY PERCENTAGE OF AGRICULTURAL RESEARCHERS 

WITH A PH.D. DEGREE 
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Sample Size: 63 countries Source: ISNAR Data base 
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FIGURE 6 

GROWTH OF AGRICULTURAL RESEARCH EXPENDITURES
 
RELATED TO THE GROWTH OF TOTAL AGRICULTURAL RESEARCHERS
 

(FROM 1970-74 TO 1980-84)
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Sample size: 51 countries Source: ISNAR Data base 
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FIGURIE 7 

RELATIVE FREQUENCY DISTRIBUTION OF COUNTRIES
 
BY AVERAGE YEARLY CHANGE OF EXPENDITURES PER RESEARCHERS
 

% FROM 1970-1974 to 1980-84 
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FIGURE R 

SAES REAL CAPITAL EXPENDITURES 
AS A DERCENTAGE OF TOTAL REAL EXPENDITURES 
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FIGURE 9 

SAES REAL CAPITAL EXPENDITURES 
AS A PERCENTAGE OF TOTAL RrFAL EXPENDITURES 
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This proportion rose fro"'t 17%/oI hi countries tt 20%,/ of' b- tItde fill tilt atguneli dfiltthis is tii 10051 

the countries in i1975-841. standaidized qutaiication. Tilly (IliLlit%andl IiteLililg of 

a iltlsier's dtegree Ollay vaf y Fromt onlotis to tilltrNi- and 
Figure 3 showts, moreovter, that 511/y of tft COUllies firom universtys to titlii sit \%lv ilte ;ato country,itb~in 
werv growsing fuss tlatiil (ill w(1111 of agric idittrill whiereas Ohe stie;11,ils holdinig dwe PtII ). hlave oftitl 

virc fi-rfispt-ni i i 1975-Hil CilriIM iTI till' ti0titvdu ig l O alk.lliu-Ste isI~ i d v~ p d 

~ I"\(~~~~~~14porllilli-ingtt0-oOltl'hrznfl viiliilP(Tiod~~ ~~ ~ ~IxsMdi ~ il. niiill mLXI e\eXI X1Ilalf iai 

di11,11 g Ill('1 PC-' -1 1li(i75 ;l Onlitittl Ctid ;t L t! flxs.A()"M 

whichlaslil. -.(giw 511105oifgotI tIItiI-irifitil Imh Olm, saw i . tlii~g4 iis~th~l tiC 

eriltliI f'tr stitjmtrit llls iritsd tt li i. l-l g ease- trc) ii il i liti. t ilfcItl IL fitl,) Lllit-i tiItitlcarc t allC5 

dia on l I;[\(.[]ocdfioll o~~iv t h ld ngdot248csoll in.,an 

l 



ol'their NARS.Tbc contraction of'opt-l-it(ilig I)II(Igi-Is pet 
sciollist is cited almost univ( rsally as it principal 
constraint flicin reNvarch loday. 

It is to be hoped that (Ilis is [lot it 1wrillilliclit fiend. Ill 
thiS f'VSI)V(_t, it is IISVfiII to 1101V 111M IIiSI0I'iCid vvidviln. 
front Ihv United States sllgqt-stN fluit Own. havc Iw(.11 
substantial shifts ill flic Ia till illix ol"Staws ithill Ille 
U .S. vsivio 0\ I.,. jillit., ;III(I ils (lit. ol',114-s, 
shifts wt yrscal ch it\ i undvaj . Ri-scarch ill (If(, 

(ifMilint-sola bvill." callird (1111ill assficialiml 
%oidiISNAR is srvkin Ili iiis"gll(s oll 

( hic of (If(-goals ()I Illis I is (o s11(F\%Imoo% 
StVIII (,Vokcs I'v(.1 .1hmt,' pri it'll .[till [Ilc Iwvd I'll] 

pativil(v oll [hv ll,:il of podit %mArt, togiiin mitim 
illipacis I)II pi [.:.I[ k (.111pil irai n.StdlN Ifoil] IlliN 
Still]\ Sllt Lv'l (it'll (hc illipact of I1-wal 111r\prudif locs ()n 
u l i( IlItill .11(,tllljllt p(-I islN 11.1;it It jNI ;o VAI S- 'I la 

Iwl it.(] kIli( 11is Nlbstall1i'llk lollurl Iliall ll;IN b"CH 
ollitiloill\ Ils'-d lot I l if lll((Il .11ww.if ( If it, dall.. 

I'llk sttul\ I, also illrltlplill Ill (Itim llik Im shil(s
ill c\prildil lilt- pallrl its Ill( n"c'm 11S\ swill itself. 

Nll('\\ s Illv NII;II,. of lo(al Ical Iapi(al 
rXI)cliffinlics (11014. SI'llo. A'41 it illl(-Ilt 

St:t(ioilN (SAFS) ill lo(jl it .11v\prIIdi1III cs. 11is kid(-III 

llI:iI IIIvIr all prl iod, oI I'll :-lilt .11111
p -Ii(,fls ill 
If""' " Ili( 11 1 14(
do\%lmmd urild ill capit.tl v\IJI-Ildilill'. ;INofsli'lic Ill dw 

H Illv of,sho%\ inq Ili(- if of ill\ 

ill[o its Iollipolit-1w, (d litild alld billidill-'s %
1-1Nils plaill 

alld c(pliplilt-w, f1villmlsilaws 
 thal Illf. (01,111c 

illovNIIII4.111 c\pulivilt es Illwilllic as mAL 

Final Comments 

ISNAR iscoll1ililling tollplawalld Iclific lilt- III 
ISNAR DATA FI Ij:S. W4. 11,1\I. I ,.(I 111111WIMIS 
'u'l-lifirsalld illdividuals Mlo cait 

ysfvlll, ill div 
colflillics Nil 111,11 lit. 
purformcd 

'I*lIvcwINIIII(.IioIIo dw INDICA I'M SERIES, biised 
ISNAR DATA is 

%%illith'. 

lirw dala loallagcIlIvIlt sysicill qo(.s wr 
'Ifiti(illille thal out initial data allal\ Nis \%ill bv completed 
-11"I'lld Ille 1iddle0l"(187. itild both dw alullysis and 
a 1.0111pallying dilla Net ivs will he pirpillcd lit[ 

P"I'li"llit"I ill 1987. 

( :ollsiderable vIl'ort has flow golic ifilo pi-f-parilig it IIIIIN 
SMIITVd and dot'll-lienwil (LIUL b;ISV 16%Ili( 11CAll be IINVd bN' 
I'(SI-ill-Cl)(TS its it I)iiSi(' 11-fi-ro-lice oil Illc still(, ohlati(Illal 
ilgl-it-111111l'ill ITSCOI( IL It is 1101)9'(l Illill MIM it I;WkS ill 
day-lo-da% IllallagcIllclit 61161 lualioll lilt !I-adcrs of* 
research illstiltile's it %%ill Illaki. Ilp lilt. ill Ich-kalli-v 14)the 
ollg(pill'.' policy diall),glic. Wu scl+ \ (Fill. lirdba(.1 oil Ihe 
Ilattliv of'ollivi I\ firs ol'inloi inji;oii di;iI NA RS requiie 
to do 1!1(.,! 611)In-liel . 

'Ihe final (1114-slioll is, -W11cl v 114,\..(. go (Illn, IlIc datil 
llav bvcll puldislif.d.,". lI'\Nv ilf. Icc Illat Such ilifin-Illation 
is Ili illipm lancc (1)its all, %\(.scl. sevcIal options: 

I . lvpo. It Illv glob'd sill \ v\ .11p-I if)di( infelvals b% Illail 
Nilrvv\ 

wgiollillim. dic luilil vX1.1 cisc ill aNso( ialioll 
%%illi apploill F.Ic pal Illf-I , and usilr, it Nlalldal (I 
wv( Ilodololl, 

:3. idt-Illik illdi\ iduals ill rach 11,11imlill N\swill \\ Ito 
1.11it Ivold;ll basis Issisl Its ill lllailltaillilf.L Ill(

(11ICIII %ill illc il&)l III'llioll. Ill 111.111vcoullfrics, 
ISNAIN, sce It'll I (if il job to bc to ;I sisl 
(lilt 4!1\ ill ('stAbIkIlillt." illr ploct-dilics and Iapavil\ 
I'll[data lioll and Irpm fil1q. 

1:\4.1 \,Fill- ti 11-4s (oil Illc liced Im N1 w 1aldizali(ill ol'Illf.
 
inl6l illollioll lot Ioulpar.l(k I. pill poscs aild Flit the need
 
lilt illu inlot nialion lo br lisclul it, flioso %%Ito ;fit- askvd I(;

1)1,)\ lilt- it. Wc brlirkc Ilial ( )pIi(FII !, plohilblv cmilco,
 
clowsl 01 salisklim" 1111-si.
( litcli'l ill it nelmirking
 
JI I.IM 4IIICIII. .to,I%idl Al 
 ks \\ hcw ill(- ()Ijtl)ltt is
 
a ptIlFli( sollic I'll In(,Iv\11.1 [fill slippol I v ill he
 
I-s"clilial to dir (.isk. Wv ii(li,,ck svck \ouradvi(calill
 
otlrc(lllabol Iioll.
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THE SECOND IFARD GLOBAL CONVENTION SUMMARY RECORD
 

'h eS c co nd IF A R D(G;h b a I C o n vert io n w is o p encd 
al to:oo (',n Tilsday, oith ( )ctcober n1)o]fi, ill thw 


iolditorillill olf hw IF(hrral Ban.k (itIBrazil, Brnasilia, 


unch'r ilhe ,hal-lia ll ship l', Id' . S.\V. ,sazdikinl, 


Pn-ic h'dvll -F . r kv lhl lolctillm-,l's \...'rv
o]"\IH 

pl'lcmt'111. 

Tlv (hailinall briclk wc''apilillacd (th, histor'y of, 

I"ARI), ic( allioq4 that ihlist ( dml ( :om cun.ion 


%%asl+hI'hi ill Nf,,., ID lhii ill i~lT~q. mid I llS Invu'lling, 


Illodovid Ilic' I h'lhi I c'cl..atiol, .11 d... ol Ihc 


gll 	 ]) <'Tl+. ' io l 0 f I ! 17 ]P I (T -M-41 IA 

partic'ipants ill dwt lllccttimll \%,hit'ht l,'l t) (lt,'
 
c s l abl l is h lol ci l t , f I IF .\ l Al\ l i l , ,u 1 14 h it h u.d b ic l'l c 


intcinliolt4)hldh [hi.,sc'imid ( 'td 4 tI,'mcilinill 


I418:j, Shot (ai. r (ifhinds Ilirt l'l]h-(]tlhis. No\%,. thanks+ 
t I lh i c c'l tl v ms il \ of~ a li 1t o l ' , o, l S m d th i rI m,~ 


iill iltalih" assis.tiiic I ll 
I ISN.\R i ll li in 


it sccll+ivi liMl , 1 11ii' .l i( tllllvvl'ill ;ll([(I I . Gilobll
 
(Cnlim.lilio~ll hadil illllci- lillr . Ihl , %%ialih llinkcdl 


aill illlr Nd.li hadl illiml!, it Im".,ihh.. 


T 	 lc lihst htisiiics, of ihc Ill,,tvlillu %its ihr 4'h4clholl (if4 


I't' li lli i s ii gmill~ ll liloomits . M rciilbeis
n c14lli liiil 


dividh'd hllto Ihdir api i~o 'il. li t lilpiS' andl~Ih14' 


Ilir'tlill w.,its,aid illil'i4-d. 

,2. 	T lW (CollV IiollJ iw ISt 'l lVCI 14'd Ail _.,::J0i.itilid tIht. 

fill]()%% il ill ,a.lil \%alsapi l o vo\.d, 

I . ( )]li ill llhe ( ;h l ' m-i~ lllli 

l ' l l t l i l
2.' AI)\ i (11 ! 

'.Repotll' iso'lhr,R~clii lnal ( ;(,\vti linli. ( :o clsll(i 

• I'mliin A\lil -al miid Ilc (',iililbb'lli 

•Asiai anld thr' ,soiith llich 


I . , D )ra lillP os i t io nl P l l et~. "A,, . k c u ' F \ / ) 

I~-Propo+l

s 
e 

d 
"F"ivi-Yvalr Prgrm 'll- b IFAIRI i9117-

J I-!l 
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(I. Po t enia l S ol tc c f FIltd in g.; 
7. 	 Ncnmlvirshilp 

11. El]ction ol'thr' I'n'csidcnit olitlil nzaliutnal 

]B l.,.d 

o. 	 Iec'.llizt-'idl oll s alid I n'lli "D l~'ar'.tion of~' 

Bh'asilia-" 

:j1. 'lhv C'hairmianl I alhd lilt [he. Regional PI'csidth'1(s to 

piv-s ll eh I e p.or.'s ol'th,'. RvI l'im tl ,;l.c nl 

Coumli'ils and dw th Ihlll oli c c'h' lionl ol'ollivers. 

'l'llu-st ar ll. .I l oo l rizg.'d bc.I w bill w..ill hu. 

p l l is he d i v w' kc.'ll] s c p l a ' 

L (hn A.t m e rt+ a a n t he . ' I i b b e'aI n ,l i c C atl 

IlF.RD-LA C; 

T h is r 1 1P OIr s l I n c s t l.g i n ,l wa,'i tt lt d b y,,d i vo n g ( , h a,irnm 

D~r. El].Ak.'ictz-hl . . 

A' first i lilhltz of dirc{'( lr., o l ' icll rall
 

Irest'im It' ilik ullisi. wasii ht'ld ;i al i. :(~~os ta 


R+icai, ftilli 16i-01 M arciih [(it] ~,%% till por of*
itli u 


ihc IIl iillli'l'icl'il Inlii lilc lilt A\grictiihill ill
 

Cool atl''iini ( I R(':A) andl ic h L tinil Aitcitrl.alli
 

Assoc' ;ilill ll'All'it 1iili'ai sliit-m vs A(A .
 

A' stl' ld( lill lilii 4 \Sa,'li ccl ill M'xadrid, Spallinl, 
lIoil 211)iSV.Mll IllI)C I - I ()lollcl- I9!1-1 %%iI hc(I(, 


SitlI ) l-l ol, thII. ( ;ovi -IIIIll l'lla)+ l n, ihlc
 

liillrlllhiia ina Stf'ic'( lilt- Naionallil Ag\ rictilniiiil
 
Reiscil(h ( ISN,\I ), anld I R(:A. Its Ilopir wats
 

. <+ 
ill t 


Allolricai."
 

".lch'c l Issml i lil Ittral R,+,.Svcltth ill Latin 

fill admniistrationi ol'l'icuitlliiral resv,(ill'lh. This
 

m c.cii i ' nlg too~lk a dVa l i la i ,eol' a l 'ol li- 'i c bel~ in g he l d
 

lto ('. :lii( vvarslS('acliv'ilhcs.
IAT's first l(.ll 


A' lil-tl pr l fill the iaiin oh-lCSc'illh
- h ( 



adini22!isiratolrs and2( dircrifflis % i tibt1I ci~III * \it I I.\RDI Mccijjai (,I MaIIlagrs Ill ~griil22I'.I 
e1lb r.111II withl i111ailaISIcl2 l'JIIISN'%\ I, and csrarch Svsins %%tslivId ill Na4imiru, IK22lya i2 

h12l fil.i t'(2ifillll2illj l 2'. .14 22,1 111\ 212'l 11111II.ll, S2222al11h SITrI Nill All",ijii.1 

* ill M rI-I..\ I FA Dl.II12 . %l212 .111 m 2l1i2.12i2112 1*21 L., Si.21 ici.c andII io-i KN S 

PRA 

(~ 
IW 1,1 

if12 

1i'l.1111 -\2,it 1,Ow 11 

Rc2lI If 111mf11A 

I'llc22222211I 

D 

1 2112l .222I 

a l l l l 

\()Ilwl 

a al 

2lia ll 

i i 

I)2-c lII,] 

1 lh , 

111.11121 l,2222js I !1 l, 111 mild 22\2 111m2l - at jmw22122 1 ! 8211 %l'\.IOwIi.,ij',. l l J11(If.1 1,%%11 2NS1vi2 

.\ a~ 1124cl222111is(. 

#tI FA2h''I )-//4 

I 

/',''1122, 

lc ilIl 

S22 1.4l nil.n g l l.. Il 112j.'llilC 

1)14 lalls. 

p lI(2/ed ild cp rp1.t'(.12,2 1/ 

fl ,N a l1 C1,1 I)l11 ,Iit'li .\g2 c ill222 

it ., S A .m dii m iim 

llslllil. ., T *p;, iA l \i iiiiitil I 
2 
2FA21.2Tilv 

t K,4j ll h\ I I , 2i12,/1 

lIrI/Il 

I II/I I ' 

R nd \il 

\\ kN I2.4qIfi111H22.(:2t\(11,h i(II 

iliw1 

II IR~ f-I fI 

i, 

1 

[lt II2I al NI6N 

(I2;Ii,I( INI2 11, 

--Iil 

m .I 

hi12 

IIIa 

%I Ii 11 1i.ll .%\12m22j, o rINPA, I.\iiiwhai hllll .A1 . .Ir . Pal Ill ,d221j11im 

I '11 ic1 1 ' 21222 I 
1141 ( I I I I I I I ~ ~ ~wI 

I I( .\1 (1 '2 I' 
~ ~ ~ ~I4-I1 ~ ~ ~ Ili 

I 

221 

11.it224-\Iill 

4SIIt " \ R 

II 

Ii , , l2t2I 

II ' 

I )I, 

)II.II 

. I f I i I I(1651 

4-(III(iI 

fIII141 

112' 11c 2w%\k 

Pleirill .1rl 

I1.4.1 li 

22 2kad. 

A lgcltila 

v cI~ I t, 

.121111 

2i2i 

)t ( t 

FV212I1,*11.2464 uj1 1 2i ," Il 

211,R o IlalP it-i;Ifll 

1 212dIvIIINII tS las 1 ''2 

I h i i am .W12)i\2CIapakl wu 

D if.( f)[ill ~li(111252a 



the stipport ofthe Smith Easl Asia Regional 
0-wer fi)r Gradtmic Simlics jill(I 

Agriculturt- (SEARCA) and ISNAR. 

With lilt-assistant, O'SEA RCA, (lit- "IFARD 
Network NnIis", ;I final tvi 1%poblicatioll. was first 
prillit-d ill Millch loll]. Illis had to 
I)(. discoillinlicd m%ing to shor lage offilildill.g. Its 
w\ ival %%itsstrongly Ilrgvd, Ilov.ro cI 

A colifi-it-lict. oil -AL l i(.Illttll.;Il Rt-walch ior 
Dvclopowlit - Polclitials aild ChillIvilgi-S ill 
Asia" \%its litAd ilijakai ta, Indonesia hom _' I-2o 

( k(obvi. loll.!. \%illl dw Noppol 1 ol 1114. Lm cI nowfil 

oftlic Fcd, -fill R(public ill G-i niam,, ISNAR, and 
Ow Indoncsiall AL cll( lot Agi it ullotill Rcsval( It 
and Oevelol)[114,111 (AARD). 

I Ildrr Olc ilospicus 'd I FAKI )-Asia, AARI 

CiiI*I icd otit .1 scillinal off Ilopical 11 ;lit( oilow al 

jakarta. Indom-sia ill \I;t\ iql; 

'I It, Chapict ifIIcIjdvd (1,pirpall. its 'mn AIli( his 
of Conslillidoll ki oldi-I (toit( (joill. N(allls Ill 
Oll- lctjoll. A Ill. N1.4 had bi-i'll w(locso-d Ili 
Olevvlop ol 11a (ImlollrM. 

AIll- ov%%k I Ic( [rd ollit 4.1, old colint I] Incollwis 
%%11141is Iollms: 

Picsiduill: Dr. NIIIII'llillord 'I'llsill bill 
ILiddill I \LII.I\ sia , I)it(,( lot 
I(livial, MAR I)I 

I)I . Kamphid Vlola%idha\ I 
I'l IIALlod'' Vit ol fill 
Re.m.,111 If old Dc\cIopIlII.III 
P1,111161IL!, .IfI I Ili\ 4.1Nil 

NIvIllbi-I S: Ih . ( ;11;1\%an Sat'll i ( I ltdo oill"hi 1. 
ill) itc( (m al, Agril( \ fol 

;%QIit ollol .11Rusc'I I1 11 .111d 
I)vvc1oplocill 
Dr. Fkioool Akao 
(liallijildcS11 1, 1 1)itI I o .1 . 
11.11IL41.1di-sh A lI( fill Ill .11 
Ri-m-aidi Cotioc d 
Ih 	 I11pool'i I'I\o., (\\I I-Ill 
SaIlloill, Dilvi (of ill Ai ll- olitor. 
D'.11,1111111-111Ill A-41i, olillic 
Ih . Kil:1 I )4,11LSo., (Kill ca 
I)ifr( I- G,-tivi.d. Rmal 
Dvicloplill-Ill Allillillislimioll 

Member-at-lillge: Dr.,jost-ph C. Madalliba 
( I'llilippilics), 

Picsidi-ni, IFARD/Aiij, 

4. 	 Tllv chailinall poililrdotil lollivillbvis divit. 
%%crvboth similaliliesafid (omplo-111cillalilicsin dw 

regiolial ploposills li-I ploglaills, .[fill llitsc 
had liven 101vt Icd in Ilw IFARD Pcispt-cliv'. V.Iprr 
and Ow hopowd Plot4faill, %\Ili( 11%%ill bc disclissud 
IIvxI. 

Tllv pallets %,..1(.11111,011, cd b\ lilt, I!\rcIIIi\ c 
Srcl-clill\ ill* I FARl ), I )I . ( :,it 111, \*ill% .%ho 

stali'd that dir pallcls \%cl t. ilitcodc(I III N\ nIIIvsi/,c 

dw issill-N Lit ing II'llioll.11 Ic.uh-IN. 11,cvollille dIc 
I-cilsolls lot ille Nor( css 0 solm. IFARD illilialkcs 
aild liol odicts. and Ili IlIcNI'M .1Iomr Imi!)IIA 
Ino.-'raill to (Iono; , 111,111 past anclopis, \\Ilit 11 Ilad 

orl-sllol 1114, li'sibililit., ol hoall. ilig. ( hik loor 

Illaill plo lallls ll.o! 1),-, 11 it Il: Ill.. 

Eslablislollum lit ( d"Iml .[fill R St-I Ic(alials; 
Mawlticlocill A laitlilli. A( li\ Itic': Data ll;Isc 
EslabliNloor1w old Ow VNI.1hil,111111-111 oilljllka vs 
\Nitll illr It( :oIIIIIIInIiI\ and lilt- Socio
ll(,Iili( A ( olloolillilics Wilhill ( :oIlliltir'. 
1)4,114,1 r III soppoll IFARD .1(.Ii\ itit-N 11.1d11-ho (.111( 
Im-ro ciord fit if,, iv.ill ow.imr In ;ILvnci;il ];I( kof 
kill,%\ I.A!"r IFARD. I hc '.-If\ kill (if IFARD, 
i'l (Ill opinion oI '111111olitirs, Ilok\c\cI . 
(14.114-Ild!d oo its .(I)ili(\ o, i:jtvI nalional donor 
assisi.1114 v. \\ hil IfI iold ook III4.\Ijl.i tcd Ito bc 
lollllcoillilu in lipli"I 1 (.1 114-.11-( lit plogiallis. %\aN 
illwndcd. Illcivlow, o, olili/c boIll Ilic Pi Ispel 11%1, 
Papcl ind dw Plopo'cd Ploil.il I IINMl 
(Ilki. I"ohl'Jill illcd ,'vd doool NoIll I of Ic 111(loc 
.1(lkilics I'l 11"A RI 

I !1(.lI.had bc.-II stiff Iv I I itit I'll] Id Ihr (1,it lillicill" b\ 
IIll- bo.1 I 11. 1 )1 it or, c'sal jillundil IvIlls had
 
;1-,11.4-d ill 1,11lit ildr Ifill lold Im.(-I](.( led !)\ I hr
 
Nut;clal 1.11Ill 141111, gcIlcial (list IiIlotion. Whilc 1114.
 
appim A 4ItIlit Ill.-cl i IIL\\ I, indccll soought,
 

.11111illlpl o\ voll-lil , %%ooldbv I'l alckilk, 
m I I-Imcd old Imild lit- subillillrd ill %%I ilint4. 

Rvsllolldilj 1'.filit'sl lolls 11oill Ilic llool, ! )I 
Vakuldc Ivill 1.1wil 111.11lilt- l'vIspvcti\c Pallet %%its 
inivildcd to lilt ( Ill 14ollipiclicoskc Ock oI IFARD 
lopolvillial '111,11ollcis ill IFARD ill fill
fill, lo'llion'll liollol I m \%hich 1(.%(.ldw 
Iloilo (I I onsid. I I (I Him lilu palm., \\ ould wl vc 
IFARD\\i 11. 1 Ili- hopost-d Piogiam had bct-ii 
bascd loll loall fill, Irgiollal 
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op 'cc'kjcrcgraci 1IccII Is Ili ia l l I ic-inciicihcI cls i lxcl 
I "ARI ), illhali l "' h dud, l ic ih"rl Ive!urd 
ficiliing \.cli I ivh ccri i \cV'.cccc h.Fd icighl j 


c t 't c iiicci'.,.N "l It i, , ,
4 ' I \\ 

Lti ii'l litilthr , lI\.,iiicitc. iiici I lOwirlliic ilig 
illc ,iccc'idiiid ",-,rcill litIiIA 4 1 Ihl wi.i 1liii 

cih-cccc-ccc'I i li- lpcic)ch .1iiwl\ iliill 


il -Illli cli 1i1,l islcl o,Ii, 11,liiI ll ( li 'r,;it 

\,IS N i l t 'ir l) v.I,'ccliciiccd.
'iitc ii lha i ,. % 

Il(list w .i, (,I I .,, l(,U *IFl"\l' IIh,. 

1 cih'll,ilpf,' l c illll I
c cll 

. i c4i iiiij. ccx i11i I i I,-.i hit ;i t\. il I ,IIi 


NI,,. , cckc,i i),id i ,icicccIcic,
' I c cli it I 

IIl i++R,.\i cul II \lRI ).I idl .J ,, c,1iii, lixl I I'lc 
cI I clicic h,ll I Ii I I Ill II i I t- hIIm " 


,.It,,,ii!.1t~iir 111, i,Ir,,"' \l- w, kci d
P i ,c c, -

p,.1Ii, cici \II , Ii, Ih,diii, iiii
i i ,d I I i iii ltcc ill il' 

IA thI,"u li ln, !,.I, I Iw N .\RI{tlis ll-
rIIt,, lrI ,-


cIilicc .\l i, c iI , - iilliui vjc ic ii 1ic ch1iciI 

.Ippc (". i,.\I,I)R cIlil 1 11 cIIIL ci, 
cii. l lilt',.( )iic ,'iI.' cl iwid tliciI ,.iliili, .cl 

Idotilli - -t IhI,i, I "I " cci ,I i cci."'I .1111 

I,.,c. . 11,,.,h ,Il,, :\\ 111.0 1,,11.11.,.1',,,.1,,'1 

Ili,,\,itx h' lilt. cd .i c l
c 'lii Ii , c 


ccclxiiicl Ih1IIiic ci, , 4c1.ls', \i' 


,
hom,h %c. 1p q' 1.11,,,ii . II rIl, ,H. hlnN 

IIRI i c c . cI
ccIcc I c1-llt A liclc iti 

I l d r\imc 'I,,,i. ,I i, . i ,icicli cciwuIi 
IcicI li th.at .. ., li ltll, i,iilici II i RI) cc, 4.id 

Ix-cch: Ic-l, i'c i ll 

I.,pm it% ,.,1 . H i, It'c 

c.h,,ul 11 , ,11i ll 1\i\,ilr 

+)'.o l k ll .l Ir lnLIll 

hiit,,, I cc p. ii i 

ccc,i cc,,i ll,\ i, N iccllc cc.clIt 

l l ,, ccci,iiid it, , i 
is- hccc -,cI I 

h1 .,i lnm. h.ci ,iicc2 

hI.Il .th,1,.,,l( (h),(lr, 1l1,I1l\ 


Icc c l,-i ic ,m iiiiicx ii Iiii 
11,, l . l -1,, Iltillill", 

xccck-,llcjricc iccic ri' ci cIlcrtic cc tisi' .hcc 

ilxx'cxN icc-c-icccii ,cll.clc c .t , ', c i .c4ci cc'N, 

. l cci c. i hciil dc ,, -,ccc4lcihicici.iii, hccl 

ccccc,ciccciccc i .ii>1 cl. xi-c-x, INN .R,- i I x 


th, cccL1ci/iici , wc" lIh'
cch,,,c ,cII.Icili. 

I ch ii 1 cll c ihi., hdlx
ll cl,"1.. c- ii .ci t 

+

t'd till 'l. 1, , Ih,''r''*)l)w' , . It l,'r lI.l,liIh,4 r 


,,II )i cI' h,,1.\Illi .. lll, 1Iiiiic11i inilici 

r, .1 l I,',rii, i l vxi 

ncir'ill,-s.N, I" ir , ,'\.lic hdich li 

+ 
i c i c- 

" h",. ilciliIii. lJ 
liccl' .11c1iiiric i, l-ci c\ ix.iti",cccii.c plc,1cici 

IlickLcitc, and-iccik- micht ic,[ll. hm mcirccciii ii mci.It 
Ill il I.l >,iiim h,pm,idc Ihi.ic,, li-ixicr i N \I-

cccI .\I NAIccci[ \ii1111lc 

ilIl (iiicc-ilcicil iii g i-c-icciiii%.scicccic)I, anii Illc
 
ccicir.lltcciA :c'c-ilir' c-cic. icmiliit\
 

\ 'I. cIi 
iiiilli i ,vIci ) aI N.\I{S. and i lt-

T ie 'x(cili' IcI '.li.ii'dhirqcliclc-"i, i c 'i 

hi r. II.\I 


icll'iic icaclcci litl \%il paiiilit r {i'ii

• ic lccc[to
 

ligilt\iilli i'1 icc .x r ilccc- licic tliiiii c i 'i
 

in'cliCi "'c i, cc-ktllII.cd i c ii l ic .i',-i m 

icicicrccici.ci lii -i I\R( : li hosiicc l'IILcilllil
 
",'cccii~lI~ii' cfl i"\ ciic 


. 

I). Y,"xcc"i,clc-'chn 

I,Mm n'e th,\+ it: .il ll'., :s.it'd 41,1: llil ,!'A\lIC 

o%%aii(I Icc 1cclnhi ini i N '
'i1..c i icccm iilc.-'"plr thr\ 


sil li cIiici Il i t.\I h clIIN
Icciicc [ . i IiIill 
,
'ciiii,lilir ihr,i 'i - h.\cil.iiililic clicc,llx.ii cii, hciic h 

\ vi, cl iicc i i-

iitiiii\cn thill h ll 


Ilh, r h Iil, bcfhI- b\ '+t ic', 
illi c i Ii ( lt 1i thllicidcii lilt
,I...OW! , ., icc . IA. ( v
I.:, ,c '. , 

,li l i. ,ciii cll . \\imidic , \v,i 1 , ,, 
n.1 ,I1 mllHch's,.I 1~l€ll.t.)coll, .1 IR be 

(imilill r ;cccI 'mc,Iiii ii bcl'iIiii1 it'cI ial \c],i' 

h iI,hxci I \ {(:,. li' Ilicccccc I c h 'ci ci1 
iilcc'ccx cclc 1c.1 . %\Ixii lijci il,liiiik.iic IiIlicig xx,\as 
'cliccil ci4 1l icli- Hic111.c -'c, I., hc (liixm c ciii) tic
 
1F A.R IYs \.i - ,. 1,I1 ,,I,t ,,hip \%lith
, ,,,, N .\.
I1l, 

I\ I c l iIiic ic\Ri.tc \(:S,
 

ccVA 

,A p,.rl , 'il . thi'(:(IA,\l
d hl II 1 \%l'ith11',h

,\\.I dimli. xc llcIrii ii
(m'c' illh IIjc. this,ilcll. 

x i', il' ,ii(lcii l vIi' \lriii .rl\\ili i.hl)ic",im 

l)1. llil'ci l , ,aicii'c-cc , ccli illcc-'c ci 

lc '(l.cc R h'lil'.,ii , .\x , 11l 
'+ 

iccl ivi r%\.I'i, 
ji I Nlll11( Ill114 I ,IOhw l l cslil t .c .'l w l~'.,vl 

ccii il b\ llc Ih dic-i l itli", lir ,.'.i Il? 
l lisi 'ccik -ic ',l Ic lhi xhlc 
. 11i4ir 1icii,4cic ,l h Iccic lpc lixbc-i.c, hi-c ,hm., i 
.1 ,0 .11(c'. I I l) ll '~ ..III,[ willrm o k M +rl'+mn 

icc-(c-cl I, llc'nl ich1li' 

ic Li-il lilt- c-,I tixIxcc c c,,i r,"i li',l 

lhi\ icIcc llc'c asi icl(li\ jcl 

ut-i cd ih, 

liriic , iiii cii'.ciim 'cii',.ilii'C iiic Ii olU. "I 

li i.\L ( :,.)Yc -lr,,,.r' \IcI('li ic,,x.ild lil.> ci 
,
l"\l'l) hcci liAcmcil.tii I'lcicl,'; lirm, 

cI ii-, c lit i lhi 

lr ,,:d i, ,d b\lI' I FI+' ) il<'r 


cic- -i ]),ilipati,icc. lii cci1llitgI'oIIi 
,nalhlina 

,

l,-mi,l c, Ictlc Il I IE".lA r hilicis1cc l hII l I ic c 

tcikiic tihc i li-\r i.lcchsici ilii c i ii laticn of" 

c-' ic, ,i ' 'ill h a,1I ( ill thIi ; \ .lliza.limic .\ .(i 

t Is Iiih l l I icci c d i- iiill
 

ii' iir bccclill ( '.(1-y\l{,
cii Iccxxc'ccccc-d lv cii' 
i5sc-l, 4,1 li- I Ic ,icctil'cs. .iitt lix lilc- l ii xhi cxc 

lcc i cccii - N'cl'cclilti~ il li lt-bcc l 

c.slcsci,,c cl ic-gi x--x c '.l h 

,
ccciii IccsicIcc.'c l tIIrc4'cli ,,, igi l I i lY is le' Thc' lc.im i cLgvI't'1 icickitlat il,\RI) ,iill 


llci ccijii'ixbic - c'li'i ix I'.c- c.'cc-l kiccixcic i s xi\cc,ci., i''ccr cud ,sl.icchlIcc d ic fil,- iclclillic-cc , lci l cxcliucctcilc 

2 .i 

http:ic\Ri.tc
http:icicicrccici.ci
http:1,,11.11


formulate proposals Ill implove thr sillialioll. ( III 

it proposal froill Illr Ilool dir 1%%I)(lot knucols 1111del. 

discils4ioll \\ould Ili. adopled, on dw midi-INIandilig 

Illat [I)(.%. %w illd lir allivildcd b\ 1111, sccletalial ill flic 

lit-lit ofilm. I flifilliclits ](.( ckcd flotil dw boald ;Illd 

illl \\hich Illiql1l Im. fill 111t 4.11611 114,111 lo.11 lit ipallh 

ill III, Illectill._ 

Tlw itcIll ,it Solm I S Ill 1 1111dilli, fol W ARD %%.Is 

intiodlit 1-d 1, \ Ow s,.( . DI . V.1kcidl. 

c\plaillcd that [Ill. Illo\ isioll III IFA RD's -,vilvial 

st-cli-lal ial 11;1(1, m o I Olv I;il Illic'. vm , Ill-cil 

midi-itakjo Im ISNAR ,it dir 1).Ii, ol"i I I a g I urlor I I 1 
to ljppk his o\%11 Scl\ I( I S ,it .1 [),It 1-IiIII4. hasis, ,, is 

n, plo\ idl. hill I , it ililiv old lo-,isii( SlIppoll, and 

hinds lot Im'.11d ".111ill'os, %%olW1opN .[Jill 

llaillini_ ( rillcl, ill I \ till ollwl dlmol'. 

A, I fc,1111 (d hi, .\p IicIl( I , 1, .1 Jim I-11111t, n 141'.1 

g(.11clal. 111. .1 lit lit 1, 1longing 1111.16'.11 111,11 

IFARD '11"tild 11.1\1. .1 .,\r, lilt\ I 'c( lcial\ 

%\ I I I I . II I I , , I, , , I I I - I \ I I, - , d i .1, 1 1 *1 11 1 , I I I I I I I k Ii4 

Sillip'll alic.l(k I, I ckvd. 11141 \\iIII .111 

,1114 tmilit. holl."cl 1 .1 't 11111161111111 .1 's to 

14o'ljog" ill 'Iddiliml 1'. im 1111;lliw, \\ lilt It 116'.1o 

III. obl.lilwd 1"1 1. pf""I'lill .1, it% Ing , III Ill,, i.11 

III, Ir\v) ,I mljld It It(., dcd it Ow 

%\.I, 1'. Im, 11d. 14, 1.111\ mll Ili, dilliv, 

pi"prik .111(i ,it till 1, 1 111, 

pgovilli, I I I I- I"1 11 1111111, k, Imp 'Ind1 ,'I, Icl 
'o (IfI,.[, \,. I I I, I I I' I i I I I. I I I it I I,, , ,III.] I I \\ i(II I I I, -I I I Iocl, 
b % I I I,-. Ill, 4.1 'l, 11, Ill, I, I II I I i (,IIJet 

M.-lohri, I, III I'J'ill" 11111(is 
ill a 'iII1.11i'm ill \NIlI. It I gotm".11li/mimis 
%%(I. 1"1111.1 I'll 414.114.1Ilw,' 
hom'. It la, I,d 111,111FAR I I Im"h( k1kc oil 
.1 micilli'll-il" 1, ,II lic"ll it, i'l I'lli. 11,11i/c Ill( 
flok, .Ihold, ill I d 't-41it 1111111 .11w-wal( It, ill 
.111All"HIPI ill w(Im r (IiII)III .116,11 .111d11.11Ioolli/c 
11mir 4 .1, m ili, '. Sill 11 4111 11 li\it\l 

%milld.got , ,mw. 11c'-d illiti'd 11111dill-, i(wit. Allollit-I 

sm gv liojl. millf-11 .11Iikillg. illc initial 111.11 
I I'ARI ) w(joilrd lo ,l d] [hr LIollod doprildrd I'll 
com ill, ilu 11,16,11,11 1lllorlll III IFAR I Y, 
cif-flibilil\ and Own wvkiiu Lm -Iimiciiiiii 
I olill 1) )111it )11,. Rci. 111,11 I),I\ IlIcill 4 .1 locillbi-I Ship 

durs, cSpv( ialk Ill ilislil 111i"It'll 11141111)(.1 N. \m Illd 

laisr l Illodi( III, of st-cil mwic\ low lilt- ImIk ill div 
Ill-rdt-d 11111dillu, \ollld ,I Ill.( 4.sil\ Ill- 1.11LIll floill 
ollisidf. Iglll( f.s. 

Thr rhail 111,111 Ill'it thilso, issiles had hi-4.11poillwd om 
exaloill'-d b\ the bomd, and Illc voill Illsioll had bel-11 

1(.,I( IwAll III) Ilw hasis ol'I I'ARD's icitces (41 

(1,11c, that wll-plvparrd solind ploiccls alliar(ed 

11111dilig. It %%&Ndivirlijit. ]its hop. thal Illv I\%o 

(lit( lillicills %%Ilit It had hruo adoptud I oold lolitl ilil 

impol [ant in'll tillivill ill 11,11%ill( ilu dollol S, ilhvild\ 

I'llvi.1,11)k int lillud to slippol I as evidclit rd I)\ 1111. 

1)1*(,Sfllt Iliculilig, 111.11 1 FARD %\.IS.1 svlioll 

olgallizatioll \%ill[ apploplialt. "'goal, '111d ohit-4 li\(.s 

woriligo (11 liilallcill . I Ill. (I'll ofilcill, %\oIlldIll. 

passcd (4) (It(. nc\% %\illk plopo"Ils lot Illvil 

slibillissioll it. dollol as a ba is lot di't o'sion. 

7. 'I'll(- sit tiation III II'A IxIYNjocnilwi is IgotIti It %% 
(Illile I Ival Rcspollm. ((I lo'kilrd qljcstiollllailv oll 

actlial and powillial IlIvIldwishill had liol but-11 

lilt[ IcLjollal I 11,11licis 11.111 '11hillim-d Ilicil 

a\jilabb. S1,111111,11i/ill" IlIcs" illdicalctl ill] 

inslimlimial locillbu1 161) oI -,8 i1i'litilliolis alld 

indiN idoal Iliclobvishills ol ., ;. Addil.;.11al 

(Itiv liolowil( s 11,1111;4 (.11 fillrd (1111 ifj dic ( oolw Ill' 

( I I i s II I I - 4- I i I I L , ;I II(I II I )I I .II I -I I I i , I i I I L,S o fm Itla l 

111'.111firldkill '111d ustilli.fl, , III polvillial 

jocilibcIdlip, \\oIlld lit- di'll (o 1(.L iollal 

( ollm I], 14,11'm im" dit. 'k .I [I-plics, as 1111. 

olwllilll, Ill')\. ill a lilt Johr"llip (11 kc. Ill ( losilu Illis 

ill-Ill 1114-4 bilillit.111 1111_I'd I Ill 11-111 jncloljvt III Ila\ 

thril IlIvIl'!'I IsIlip liplions up lod'itc. .[)ill ill 

a(kim I. ifp(.N iblc. 

I lic ill\ [ it, ill .. I O ic a ,,,cI1d.t 1\.I, Ili.. ch-clio ll 1111114. 
liv\\ picilluill. I ill, 1 11.6 1111,111 lilt- a clillgt.,illcil (111 

11.1illoan IIIdic N4,illi 11,11
hr, ( ('11111jim.r. 1 )1. 

to pIvN( ill dic I oillillim r's 1(1,1111. 

0I. Ak.or"-I.1111,1 it-po lcd 111.11illc Iwilloillcl., 
1slabl:Slit-d injilk I'll; ;. llml Illel m i( r. ont c ill Thc 
ILogin- old Illogic ir: 4-1111\ill ItIaNilia, and had 

Olc ( :X.S got (It(. mcnibl-I s 
rhO dc. I'llv ( 1 il-i i;i applird ill( Iudvd: kno%%Icdgv of 
1111.ililt-I naligglial at l it 111(mal Irscalt ItN\S14,111: 

r ill all 1111. m illillvill, M icle IFARD \\;Is 

artivu: p1cIcl;ibI\ an at (ivc (lit(.( [go] ol wsc lit 11 and 

If-11- c 111-ld srlliol posts Ill rch-vtowc I(, dic task (,I' 
pirsideill. Allf-I (lilt- Ionsidt'i ;Ilioll, Ilic Ioillini(In. 
It.[(] a inqlc I ondidaw. Ih . I'llis Malt'Allo 
It:orllo. Plv idvlll gotF1 'SA( ; 1%, Dr.1, Vcliv/111.1;l. 
N fal (.;till I's Ill I )I*rs ioll.i I : 4-( 1 )l (I lit IcI I him adillil ably 

lilt- Ihc post. 114' hall but-11 I'l-cNidunt ol Ft 'SAGRI 

Sim c its .111dhad svI \ cd his Iotilltl.\ \%ilh 
distinction ill ;I mitobt-i ol kc post , im IodhlQ Ille 
picsidt-m \ oI fliv Nmi(mal A141 i( 111(olal 16-scalch 
( :1 (Imil and docc Iolmoodi(\ bfalds. I lis 
illlcl national wl\ icr im lodcd pi-I iods oil Ow boalds 
Ili ( :IXI*and I ITA, as legiollal dileclor 411,1111. 
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Andvall Zone ol- I ICA, as presidt-111 ol'the Latill 

Allicricall Association ill, Plioll Sciences, and its 

III-csident ol,1111. Latin Allicricall Assm ialicli Ior 

[lot ticollural Scit-lice. it,, mw ot'lll(. founding 

'd'I'M A X ; IA 1<, Ilk. had it( floil-f-d it great 

dulith of knm%Ivdtv ol'iliv pioblcms (-I'dic other 
dc\ clopilu wgions oI (it(- %%olld.I Iv %%,Is(kill- ol'thc 
lim Ii(Irl s ol, 1FAR D, 1OIllm it I L! I I is p'. I-[ i( ipa Iion i I I 
dic Bvlla io ( :oIllclencr of Ibv lit sI1,177. and %%;Is 
pr.-Sidvill of II'ARI ) Latin Amc] i, .1and Ow 
Cat iblwall. I lic ( ollouilive illbillilicil his ( alldidilc\ 
ill fid] colifidl-m-1, (11Inclobvi Suppol 1. 

'I If(. ( hait loall soo hl. old (If(-Soppol I ol'Ille 
Rc,0(mal :1,1111( Ih . I'llisils [(I Illis nomination. 
.\lilt( allo :of.Ili) \%.I,11111S lud. Nem (0h, its(1111\4.11.1 
I'll-sidl-Ill of Off. Bomil I I I AM ) lol a pvI it'd of 

t! I I cv\ va I ,. 

DI . Ak all-Z-1 .1111a paid if ibolc I.. 111v "llivoint, 

im.'Ident, NIf . SA\ . Sadikill, 111.1111,inq hilli ('11 

1.1 [hv Inclobf-I lol Ilk alicolioll to 

Ili, pleid.-116.11 doli, 41111ol', Ilk wI of -,1 4,161 v. I I 

%%a, finill'. Ili- h.h. Illm this lloldd k i.11V %\1111 hi, 

pIc,,idilv, .11 (If'. Fil '1 11111.111.164,11,11 Nh .. :inq of 

.111d 

I FAR I Y, (m it is, ( ond I doll.11 ( :om Mrillk.] S 

14-Slwild'-d \6111 'Ipplall"., 

mi,, %%.iffill,\ diankcd ill(- i-vmhIviI 
Illrollcl, Im dic ( o!llidci;1 r dw\ If,,%%had if ill him 
b\ pi'lf iw, IIIc lilt 111cl (11.\1.1opult lit ill IFARD in his 
hall'k. I Ic If-I 11)illl;.Ilc (I fill- of [he ( :GIAR 

sysivill with which he had bt.vII dosely associated 

alld whicIII lic 1-f-Illindcd luclubt-f-S, had begon MI. :11 

Ow saille way as I FARD - as ill) idea committed to 

;I shvvI ol'Imper. I F,', RD hadgrown otit ol'a li-11 
nerd oil Ilic partol'(I(-\ C-loping-countiv agi icoltoral 

research Ivildels for it IM 11111 of Mlif It Illcir colict-tive 
voice co I I It I Ill. IIv;I I (I if I I (I Ilk.cm I\ k.\ cdt I I oI I I cr 
bodics sk I cI I its t I I(.(:(; IA R,%%I It -I.(. (14-\ cI o If i If I
coull II\ I(,Ill cScIltat i I )II %i, as )4-111(. hv i I I; fill -(I Ila Ic. I Ir 

Pilid I"ibillc H'ill(' \ isioll of dW Toll'ols oI'll'V 19T/ 
Bellat"ili Nlvvlill at Mlich dw IFARD idva \%its 
boin. 'I'll(- task okcnin up IFARI ) %ith minincil 
liflancial Ilppol I \%.is .1dalllllil)L olic' Jild I FARD 
IhLd (11'\ ('141IM'd dgl%% X Aill (]('%(lol)illl SIM%I\k . 11 \% 
lilt , despiu. grill-1.11 m.orlics, oi dw Inalo. lasks 14) 
be (lot[.. 1) ,lit 11all of Lalli/alioll 'tild \ hich cleal Iy 
juslifit-d il (.N,; !4'11( v, linam i'll Suppol I \%,its still slow 

in coming. 

Thurl. \%.is oil Sbol lilge of Illv 1(-Sijlll( v ol, 

Imagination, llowv\ 1-1, and '111 I'll-lubvii, Illost 

commit Illcolm-k-cs to dw c1li-clive Ily. 

imagillalikko in illc iII(vIvSI,, of ill(- Fill-1111.1 

[Im-clopolt-111 of Ild'i plmcl hd 

that ill lell to lilwvn %cal S lillic I FAR 1) Illav Ilk. 

IcQaIded i:l Illv Sillor littlit is ill(. IAR is loda\ . 

Follo%\ilu illc applaosc for Ilic Ill-\\ OffprNidt-111, 

chailloall ( lom'd illc it(]\ isink. 

that dic Hlil,,ilia I )c( I'llalion and dIc 
Rccommundation, of Ili,- Mecting \%oold bv 
pl-cm-mcd 101applok .11on dic ( losing dav ohlic 
lllvvtilli . 
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FINAL DISCUSSION AN D CONCLUSIONS
 

I ldlionlt allemml thcrct are %cveu'alI prcscntati( Ill, 

c'ller'l'illI'loilll 1I11. c ni -f-ilt.I¢IJllson 	 ( ad(dl'csse'so "-


il.sv ral spciklst'ls 	 lvilefil ol'%whogave'participants tll( 

thev rp 1.( 'Ihlc illIicIIc 1lun dw(lnt'-'lilng.liIlhw 

P l,c a I i ls ,olo n a l .1(4 t(hma iolr lits -I a d c . 

Ik f(\ n a dd i c s , i,.'vn h\ ,I)if v t~jr( ;c n c ia l A\.\-O il 

dri. \itsonof SNAlicguleill llelit , 1,11cavailale 

.In I otf'id," 11bc~1ditn 

Ncrd andIloimial".A tllo t~liadiiii~iitz ial llvAll 

dis [if IIl ;fim Il il((ilvils \it u c\(-i, cflss ~i(\
Ical l ll11l ilimp,cd lc(Iho y \.IN.!ll\ par'l4llit( 

llll_l vo lilL 

a Il No(tIc+ht , he t olpoin l d b\.tingi. 


alm ~ (. fivdil 111p lafill %%walo 
whlu 

11%ill,,,',(sounm l l ic,,, 
I )

d ,L i, plurd ihc uilding 1
lowlllilimil I tll)lili"a.n l1111.dr\.chqop nllcoo.I' 


iufia',IhC
tsn'i-rale 


ol aIll. I h l og 
il l tl,AN ]m( ill 

[if) adch, cl iolvf l liolm I. pill 1)Irtl'"-
N.icol)l,.1 ])im'leCs , l[I -crship+
, 


com ui111-uait, alld< klv,,n(I'lalr ill -crlamce 

ais~~'~ll;11sllwvg I('y ofyaltvldit lol 
capi ll l]tir .Is f' i l l il,1"v h lr irllplwllilThis d lopcdll]l ,i 

llvtdctis 


I'm ( d , o n gl lR I l a l i .l ,t I lr ,f "If: s tr N .AS5, s o l l o a l l t6 ls 

I lhito on N.\% idh lAR( :s,slvw ializedm NARSi 

ini l li . pli', lo ,ilr te,o nil sriliv s old I hlc me se 'c 111v 

l girtiI ctid, likcl vif?v tn n v I lc o .r'taim ll 

porc o lo f tl . lb lSs it-'l it. i%il (11 

dv%il W,-'1 

Iito on hat m.oji+H 

f h\ ) lrwi<'nlc i lh111,a dilm'ce Illw 

NAR .itrethikvNxif,ho ti Ili 
si(. n"slil ,atnd I"natil i lgi it 11lt11ral dhcve'lqmilvi 


toblAS I w,('sN%1111 Ircd +,i~id.
sict( i t-l '.al ,hit' fi)IIl" 

illings:upI,.trval 
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It.1COncetA: a dt c Nfllcd goall and sn'trih, -y 
litIlit'y: ItleI'(.So;llrl't'sI'(.il(
to 11 diltgoa;l; 

- l oplv: 	 the(sc.€ientific capa~cily to conductit
 

p)loglll'l
is; 

- ll a gIlleit :ll (-th n a l c a pm ity to org'l zin s tittnio 


ilh(Ss llm,
to developq it COlitrcil 

plo g illn , a nd 1I) llt'f\ 'cl ml i ei v y 

r'esollln'viiinlpunilit olifa 

ghit1. 

Ill( participants N.elf. vilwouragcd by the pretlilos 
)r.lRic'haMdsi .I.o P, M mhc.I(:I €ic sq d irh
 

chia.iing lllllnr 
 ; ceiun'€cl's
i and nainl
 

Iv'atiol, T h<'ystIc'tI hilps. ic ,'11lcling thI,;d thal l't't" 
sI.Idicsbv t -,;.\ R Ih.alclh(ily it-icd thIatIv ind 


national lail .nopluCl \\,itofcqlial
nldv 
 ortcl
 
ilp lllicIll lcdfc m atolp o utoli
 

tic :tlowc vlitil l l lrioilll(c eill rsil 

woitking with deh'ioclt:ing! lc vl lIcoIIIIrics greally infl 

i ofpact achicvcd h111ay bc col'lmhdv, lh~cclire,il
 

0harifgs inl tw{ 	CI:\R '.+'tri'm hvdtog%\,ill Mr<*ten[
 
vilhai i x oti ui ntofrIa 'leb ~l
 

i c11trilmti~v lllfildt'1 


dein iul' plh I li ystc IrvIllc GIPn~t.ilo tcvpl 
involv nai.a Iw ifalirsilimfl ilvducslaolkh' 

:'c'n .
s s  (

I v e 'Nl.l i p- nc' if . h a s . l' ', pa id to t hi s ho ng -i 1 

' , +hdl <:t ;llnt I n k P si 
Iwv ,'+nwlclplf -jv d t O hwn a tion a l it-p~resc lla liv e ltcs 

( :( ; IL\R v,%ithli hlv o p llily ol'dr'.q a w~illtv 'lv sl%'Il lu l( l 

ihteollhr ~tifi l 'l i r rf(.l s . M u~c hc e n -','ii h o f d't 
MIsocvss r'sll,liom wqll (fll)( .;ithilnational plorailwrk 

illcollaborative' trials +old nei'vrk.+. Thc divis.ionofla 
within lillsc colalid lHiv., 4'tvowks IlllaNbvcC p cF dto 
change(. AN,,I ()llllll\ Ns.tllis+re+Hut'c, nlliLyomiwl V\])V 

filor andloo. <d'lic applied and adlaptive wvcwk Iob 
ltih'rl ak<nl1 l m i~alal h-vvl,wilhlllvcc'llters inmo 

into dic llcld 'n~ l asic',
,oJralhici, s+it g 



research of'widet aLpplication. Tlhi.s fi-lt-st'ewas allso) by 

D~r.Jaint 


He]{re' Iuight co(nside'r what shou~ld re'allyoilte hbethet 


IlIIes yt em' e'spec(ially ill thv'ligIht oli'atlrecen't
;aIg ItoO I'T, 

tnideih'llnd ;it 

lieid to)]"tlli(centerls v 


,m'c'ingill Ll.iinAnirica %%liich lirt'-viv(e( 

to mol~ve F'urthe r into dhic (o i(+lIallll 


;In(+l, ('orilittill l iti(ollandl~
,tssisthlig ic's lolh'in ideoifi 
".
te'chinolo(gy "r'llev sIli,,hahly,' pt( ) [ trallslti . n 


IllolOV ill hotil rvc'mm s. In tilt'. will
livillt diI t'nl va;th (llitl.r 


I)rtbhah;y "IltllVit hb% W1411lontl( ilisonr.
V'r. llitllt isthat 

tl((ilt-lricks lit) ml"voice. IitIhis (c(;lt(xt trel 


sp)ealktcishim-'Imq.cd(III:AIR p)llti'lm;ltion
ll ill (' 


CG(;IA I', anid slt~I t l..I+ pl' illIll.Ic f
Ic! .1jm is iIlcm tiatI 


tletIrecom menda('l( Tile cm(, l,'m'c tl
tions!+. gi\velb\ lilt, 


addltress (,I' D~r. S%\ ler (df"Ih, to
hd ,,ir f~latiints 


i'lmlarkthatt as "lit,
Dr.Sa\+rt %% I onii't' Ill'(h(' 

(:(IA\R s\ stri". I.('Ii-,hItv that both IlAlRDIaInd 

"('Onsll icc'l'"' tot.
aleI lis+tenlerd 


IDr..Ja(ill hand also,101rsceot'l ycS ill titdw'\+l(Itiln cIh:Io 

IrlItitmsilps of lli l'atiollal ;loll na;tional~lS+X'slls, 


iohd(d,he lIr(.SV.iI,, MW IVhhOl the, 011( d 
;IIINistt'rl r h ,if" 


thlistopic'.dlim,( lltn l('rdu'
li srxvrl I h'ruy Ic issues wlhich 

I'll'v it,, all as m(' ;til o 1(it-I\c +ljoif_'o 


if~mis~lrs %illposeplobvillAl ia"I mol lot old'Iduqu 

le'(jll~td. .o N,\t r tc ill rullul .F+l l d rcscrch<Ish lls+. 

IMl~l{lll'H) mhill" h i v irllu \%ith Il1ilit, L('w,*r, 
t,'i(lH-\id c hmif',I ks,,and need liarll'l.m(l.rt o( (I lle' oc 

I~ll~i/,d wo"iVki stircs (-1t\' htth {l't1(i111c'111.Ili these+ 

litids, c'sc' l. ll l tpa l %%iltrcll~lvl,%\w S \+1-.sit 

SV:Nlv'lil\'%"ill Tlhewv( c.qlI.III, "114be.(hcsirl'ih.. a rc, , isse's 

M\'if1hola} firs+t ji Owhinle nah~' c'cille'l,betIn'catl'r tionall 

leve ( .1t, cttt ol'vxcvI'rllcv inirt ,voinllhntrijli/cdllch's il 
('olllm ics. I nlodu~rd i ll r ;l1t' k (oil molhc( iolar\%iii 

biollogy alimenl(1 im ltIm e i~l'r t'Ip rl ' illiul 

prol' cl(hl('i,alld(inlea'(silg .yirldptetls]. M echanlismsll 
%%,illhave'( to bill ni t . i l ('r ta t l I'rlill'l lit-illl(ic n 

tolplay ;litlp l"'hli(dgii +,
\+, bi%%\u{'rn" ndclhl (Ili, ili, ilh(' 

', r + t ,'( vllde(ve'lop ol (illn he'advl\'fitd l's. 

As,ptr<)ducl'th I,( v",)I*\iahilht\'glow,'so (ic1rh.11 'll 

ill('icam.+,,alllidfew, Iril'l.(ad(pIlal lrlimld flaItoluilt i'i 

u'itil.];1 'Ilpul t(.,r s r Tis Ilptlhea o tlillls. po(inlts 
lived'( , t'all'l" vlphasis {il",,ocionr o m i(' cillllil p s, 

tile de'siraleh imnpact olrIe.st.iuchoil agriculural 

lthictioln is to hbcaceh:ev\e'(,thiI the nationtal SYntt~nls 

re(quire+siengtiiiu nK Eas.y tol I.-Iit how c'anlSit\, it bet
 
achie'ved? \Vhat is tIlte syvste'm 


. 


"hi'st" to ilot! ISI(.iere 

;ib~lut-pilt(intne( c ll ji)llw - aind So oill. 

All these,(qluestio)nshave'( n'aisi'dIIIi past, il((dbeenl inl tilt(

lclinh i ld ll~tl(1h.,x~fillclI-lHayI( 'Ir flow
 

I('ToIlliletU(i l+ Is flJ itp elic'. fIIIed(hbetai(lred
(ills toi 


to fit iuii\i [t's' lsI:tallcuis aind thait
idlual t'olullt kit(l' 

varl'tious had hccro s
'l+tl'r[ia dheve.hlpedI t11hrou lcut l"' 


thirtyv .VtaIIS l eV'lill I t' l(thplemls, Ito
Iol'in u%(n(lt o assistill 

reacllhingrt'vlsoncd'(l posills. inl to nott,1t \%'its l'.,iln 


thitl ih(' itr('flldtItOI i'l;'';Ll tt lU ttI(ISI+y
giVltl l ll iInationlll
 

I'va'llcl, sS tIII tsw ill+ l lA mel(rica; ill
iexited! as Ilnulch I'l its 


Asiai-- albheit nt'lecheby dilli'lvnlt andl(
oI~lltes,that llet 
dtesirablility (lit;high dhegle~vol'allllm)I \%,'itsalsot 

ev\idhent ill thl(. ill SolovtA\lricmllpro'ce'iss ()l'n'co(rgallizitimv 

(ot)llltriv'i.
 

sti,'ss %,\itslaid l il (-FMt ) i1 theilt'; wl~trtl l-t(,u

lI(. t r'(n tioll It'se;ol'(h thlii's
dn ill hudg(l,,ill of*
 

li alid st rling'lcy andlt, l);It til'il+(
1ol't. ic'ulally, 


t-(ratioiials'tir oll sc hudlgi's. Itma\l e.,be
+ till r 


mV illil\wilchtop aga+ill t't(illoi l V(el'I ll i'll) rI,('t!"llim.the
 

lt'andI o lllin f111inl!ItI i ) lll ) scaI'('l uI 


.\g.+tl. this lI 'M l iarl iI'aIcco<lllli iliiinIl-'lntile 

A\ mIIjol Shol't tll'tr'.linl(d managerl('s \%its lI't-sv+lil sok
 
+


hrollililttoiIh hlvInuc'tln en agng'(yl;t~{liv {tic bill, o l l, 

\\I- hrai'(IIhrut FMt ), lin ISNAR, antd I I"AlRDI,Latill 
Ansel it'a.l all~lS p)ro ll ll l l( r(ashg tfiltofi and1( .r .aimen 

llolllhc'ol'lo~l lyIitihlr(IIlIaIIIagls illOw lh( ll~i lls 

S\',, As l'illh( ill II",\RIlls..\, one thl('primcipll p)lopotsal,+ 


]ll l'aUn Ltpe ()l'tivity %v.ill
Ihv need fill linalc(ing thlis 


lit k~lllplm(' hulioul hit d lllor vIM
'oilllli1.
 

I1ill hl'llle 

%% thwnleed( l i',llk+ 

A I\mlalmllk it( I 11lur1lll g ( dis(cnssiolls 

enIhanlced'( cooperatiotn h(betell 

('1 i + I 'm litioll tl'lh'l htolayed+h%l~c,'.11 l Iv(ogi'(L h l b 

It 4'1 ll/i,'ihlnl,. rh.wits ih'quatrl\rghiIll Trhi's 

dcIr "m ( b\ I hr. '{, his v{ Idlt'tpoliticotcd.+ Pifiv ill s",]s v 

Ivcrlnlo~oj( i +hllw +Latinl .;im lill A merl'lica 

.im ilal ly, ihlletI h hrll[ \%",its,lo lll i-i'vllcie' i(,liily]
 

so(-( Secon'td-gcrl-r'al hofii-IV\ I lwlilird h dIcvi~ (ssill'li. Illeallh'( I lll hlrcms, inolder tol m(h c Fllio(it. 
'('sit{'valiaiJ i a e 

be( gi\'l'l IllowIIi(InIaltion diaI; 

ihlv e'l! nl. t ik'vicyt il l(lllhP m h Itssn' it'l st 
, 
) 

its; muclh Ill lp~tlog il'Ils, ;it 

IhteilUlllliollill leve'l, anod \%c(shold Ihl( 6'l'h iligli' thnis 

Ilived(todilcil ll tioll g}Vl l1i111'111S.of'(tllr 


(tihle e'I!aliolls
Inl of pre(' w .'haIve'Irv'l ll ' inlh'(IIhlatil 

an1 1-1(m c~~illl~ll( l.l 


;gilimAl je11~,~l( t talked'll 


~ lrlalti(Il 11 ol'aIgl l I (1d ; illabs oi 

I h a (d rtl'ii o lllht. rs.lS
 
But oln~ll''et m'nllhadlISNAR aIrlualllk ial ienlk (
on lle 


tlask. Alli'adly it NI.(.lnlsa111a1\sis ofl'Ill('tla couldl
Ih1ll 

rhlwge aIhon -h('hd ra11boot fiit-hvillIlicJ''hll It'sc',ll'(h
ll 

,.It'Is alil (if{pll ti( '. 11\\'I ;llltp. III alol hbe
el' lly~ 
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nearer thirty years. lildings such as this are iniliahble The Conltiltllatio ol'such global wiv'iies, beyond tile 
it)planers, along with the comparative analyses scope olfally intcrnational organization, shouldbot an 
possible, some of'which w'evc dctmonstrat d by )r. lilvelwilh our continued support. 
Elliott. 
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RECOMMENDATIONS
 

The year i 1)8, the larget year "whlen laochild should go and nloitn l) a'rit clite research prqajtcuas that could 
t Icdhlingry", is passed anthle sta'd goall oftil he cst conal a'otet ill ackdnlaic inastitutions. 
\oirld Iod (,1fi'i-CeII' 1 a97.1 'lannaINl lias Mnbecil 

achievvd, bill dic alngcl' all'rimnillt' is now it('ae Ia'al illft As reseiarach is ai invesItmn'ata ill illlra d'velopmnaet,
' iiiaIa illilbitiiiis if'ulnl world, palriciilll'al iii Al'ica l anid th wefi c, ilw de'clopmntil andtl,inid''d, the 

natiol s. i O tl'ilso th'd'lopiinag tilltri'serT'yt'xij lcl' ai" de edllt'ls 

o .agit o liillr, I IAR) It'aTatInildala'ls l .Iit 

olr Iliust' I','i ittt,, liv l4.\.lt iil ttal it'lllil l\s jla go n me'ts 'xa cil( ty I ls liaFi nl'iiI
 
"
 

l i (adl ail' Ihea e 

li' Iili , Ili ealt'FalI i \ti it, mid Latin Amer'ca i siailta ill gricihillt em'iatih, liacse IctvIs arT 
.anadalit (:la-iltliitt ai l (til a'tli' ilatir proglrasi tour talrl'l l\a at;lllde'elopiiai t inlgoulit'is, dlia 
illcl'is. Inita ploladltlittlt. This ii lil'es, illttt iat trr IFARl) it'ttataiattt('tldS, lhit'tre, aittal tltest it' 
titaall tt)al lil.s, all(t iht t'kv. jtt ilittaziia iclahii ti , illrias d'tls atia;iitlly. 
de'vc'opc I'\ tiht. nlio nli 1i ll.-wailch \ sitllls ill c'lose. 

I'lll li l il ,.\ ith 1111,ii'llc ork oft i.1illill andil 1. The! devloh pmeti ofd ecliiilologics 1,61.i" i laiill h.l 

iitat'lilat tiltl it.lt ili ll tt'1t'til'i t'iilil S. llc hillit tiatg agaia llita' is aitask aia 'ai sl ' conlhitltiIbe t 
iT'at(titili'a ilijttsn h il ' al's. iht' a ao onll';i. anda ll 'calitv,colIlaboidat lil .tl at i ah'through aiitin h'lt'see'n 
g tti'iililrt 4,11 t. dr\ l itiai at'it ri'cs, at Iht' (.( IGLAR, national resericl h sys ttemis, it-giti l l 
atilal n iatii l Ita liS at l ita ltilil r s allih. ilila'rilaaiit ala lt't'rs. aalld otlhetr Spu 'ialized 

lisaittjalii ili a ''ali l 'of .c'cllh lie whret' et'r 
Nat iiliiiral irsul.ilich anld illi sililaiw'd.
 
ail ll l l l l a 'a l 


i . i l a it-i $stl'lii 
iit lltaagialiti i'talai i i l t 

eiablishl ilit-iait itl t alisols o t'llalaill 5. Re'ea'i'h is it tti,g-itata e'nterprtise' which rt'tlalir'es 
hlfi'llllalinl 1(';:1 iinstla lt ala liai all" sil ' atb aniz ald tl ltand1111ii V' 'i lli a l tat aioal lase l'avl dtclic 

t Itgit al sl tii ic IIIhcs iiiltils li a ia t'tel fillat aTtaaat'ail'slaar'a4latill S is th lil' atd ll ia~tt'liii l)'sailltjlic,iaa th la' rcaaiiiaaat Iali'a~lilleia goive'iaaenaas
1)iaarihll I tatlhlati 'lllalith ' 

Iheyill10 iis 11icc d, Ioi iliic l ih1;11dcv\'clling developlingi 'ollillri .s (ihl ev tv' hhing pos)sile to 

t'iit:ltrics alrl. ita iiill . il i'lcl iit aatioali('litatct iiin iaiilim' it' lic'(llil'iat\ i lhangt' illlth 
dc( isihti , ill a it'Iallaiaa1liil \'as, aial lita iao org nization l'lh air it itiiltiata la t'l'il'' ai t'ht anld laa 

pailltraas itn ilau isa' illi tiai t'sst a alit's 'lc schi'iiaisls cltartl'isa lli ll a ss tall'a ic lv 'vsl5jlvilil 
tl' soilai{lias (aoIlat aal p lblits li lilg IiiI4 li llill rt'sa'illth illiaie'cs, wilh wt'l-delilledliiarig 

l i ,
l i ont tbiccli''s iid gotals, iil ma i hiiaa i'asolli'l) 

tla ;a l'n y iat iliast' toliai's \il i a paitI atliata'. 

2. Tl ( aitlaisilaaiiVt ( ;Itll il lI)(('rlilli ll,iI 

Agai ialilliaal Rvl.'iilh I( ( *lAi.R) and Il"l i6. N alioiatal iraeisealli .ssa'tii liii lie saaali a't at'l it) 
(..)ililillillii\ h' illaio al ai it i laiai l It's'aalh sy;satr' s aiS l I ha litv a tlfchallinge Ilaa iilt'raiiaalli 
(NA RS) shlulill '.v l.' klc il(.( haaliisnias la aga ialtualail.;. The process ol'sarteliha'niag 

,
a in elopilg naion tatlh al ait laalildgar .1 aIaaa bei dl'siganet' sot as tiali' alveachspteiici
 

availaile 1ir ag itliral rtsa'virh is osacI a'liaicn'ly sitiialiliai i t t l beitliini. The sa'wgic's ahla lit 
lit 'fh''the s n eds im ions activ ;i (rarevllllh ilill lhe S ill r all regiols, bltdlae 
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they must be differentially emphasized, Case by case, 
to respond to the most pressing needs of each 
country. 

7. 	 Ittern ational centers aid national systems must 

explore, define and activate research networks to 

solve the specific reds oulrodhction technology, 

fbllowirg thw example o1 PREC Ol)EPA, to viisrire 

trul( partnership relations, to eliminrate duiplication, 
to sharply define research priorities, to promote [ihe 
recognition oftleir contriburtions ,mrd to reduce tire 
time and cost ofilti programs. 

8. 	 IiFARI) shiuhf reqrstr tIe ('CIAR to provide 

opportunities fir a more aclive parlicirlioi in its 

decision-makirg proccsses. This 'orld bc achie ved 

by apointing rcpresertativ of IlARI), chosen ill 

wt\ay that will ensrrel. tIre m trinuing presence, y 
lotatior, rItgional represcrrtalives who could 

,,'csnit t tthe (CI AR tir isrsurs tlat te rel ers 
of, I FAR I) Icldrrrsr riceiv tIhe it lti(rll roftfre 
(CIAR Nsstrrr. 

Tlre impact l set'rh c'rdulrtid byl avtir al 
ssterlls rrusr Irt '\al trd, tio assist thrill IIlig illilg 

rrand,ithrgh this crrdihilily, oblaiing 
ifderfrratr suppliI fir) thr'ir rIsr rspect 
grvrrrr1111rrrs. Tie (C(;\I rrlittrls shlrurrori oflIl' 
assistartic lo lic N\l. ir drvie\'lolirg suitabli 
iIrpact evalrriorn Inv[tlhidioioics. and ill dr€'lopfing 

alilppr'rriate irnriIlatinirr ssnls", lrlrh ;[[)long 
NA arnd butwcii NARSr;irr [rt ir riratial 

t "Iit,.',wish. at In4sarrr tirrr rlclirt'ii ti sirirgiiclr r 
lie linkages inwivcsir tr. N\R"S aid dlriir national 

I)li(y ranldeiisiir -raking Ic ,ls. 

o. 	 TIe (;IAR errItIrs I i rrri;rrlfr1;rricilpt v. o 
reseauich systerlis irr Ilh lcsign anl irrijrlrir.ittmrirr 
of rconrrcri lios Io ritinal pilic and decision-
mrrking levels in tire most alirlrian rr''harisrrs 
t4) iulgarize eflcicirt res i ich 5ystcIrs, inchrrlur inand 
irrstitutir-bihlirng s'lrei s. 

1 .	 \S good hadership and good lllragellll irae 

essential lhr tihe effective performance of research, 
leaders ofagricr ltu i research in the developing 
countries must ensure tha itieylprovide this in their 
institutions and systerirs. 'lhi is especially 
important filr lobilizing and stimulating their 
scientists, for ensuring tie relevance of'their 
programs to national agricultural development 
goals, lbr ensturing col;,urration with other narioral, 
regional, ard inrternlatiV~al agricuiltriral research 
institutions, and filr estahlishig anid sustaining 
eflective relationships with national policy makers 
anid indhustry. 

2. 	 IFARI) Illurst splanlsor iny programs airried at tie 
mordernization rl ilatioual systems, to filcilitate ileir 
programs oriented to the dleveloprment ofohudern 
technologi al opliuis, tlwrso-calhurl friontier 
lechrolugv. 

r:i. 	 Social scirlce researrr irst be ircorloraled into
 
irlaiorral systemir programrs, to rrllSrrt that researlh 
 is 
oh'signed to lrrodurci. technologies olwirle anl 
irirled ilc aplication tri sol', tre real an lilt 
nrrds rrfgrow.rs, lartirlarl., hose wilI lirriterl 
rTs"lIrriis. 

r. . II"ARI) rnl tlr ilrtrrrilillrlal rest'arch rollllllllllitV
 
nust be Iath rrore aware oftiue lrrail 
 drain fiurro 
ratiirral risetilih s\svsrrrr; i si'k Irrclhrrisrlis to 

iri i iruld ill sitlltiolls wheri it Cirlrit bre 

stiirld, to try to ernsrt. lhat lrc exiledrnt'asrrrs 
rerrrai irduci lthr tlir regions. 

Th'llcrilical sitiiurlr oilfst.viril ratiors i) ire lAfrican 
conrrtirnenrt is a siri lls rr rllrli(r" <ft ie rrglrIl ecd tui 
Strrlr(lgil rrcsvil'r lrriral'irs torsirsI~lri a produtiv 
agricultrrv ilr addition to tIh 'omlentrrlrary ))Int, 
rrridrrtiilrtly, hrrrnprr, lod aid r.1ilrs. Agricutill-al 
lechnolgv is a lrdaelrrral irrl fr tire hvelopinit of'O 
a ioder agrihulurc c.allhl <l'prirdor.ing errglr I rorl 

rlrr I4) Iffir ar imprlved lif tio lle pople il'Aficia, 
ilticularly inI tIre Sulr-Srlrelian Regirr. 
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THE WFARD BRAMILIA DECLARATION, J986
 

I I is Second Global (CovlrIion of* IFA R D, idv Il(I 

compottsed oh latittlial :igriciultiulal 2eN(:Ial systems2 


(NARS) lea~Iers fiomi till-Third1 World, -ierillits its 

purpol~se and i +j ((ISISs ai 161212222llt: (at) idltilviOI
 

o1portitiels and( l2Iclls21 4I (littlclll licr 1 illc 

strent henling4 hlil2 lii Is liIultlla1 lresachS tINli 2tit 

biliing 1A W(NAR): ( ) m s a l wh t, cscil-( 

a\gt1iilli and ollil hltp~IllcitilEt ltstilltf tII2ill" lrIt 

(l 1t2221.1221(11l I21211i11o I altl(2 101111at more (11Ieant21 

(on, i i222lts AS .~11tl 1112 

Agt221 I I I .. i Is ) I .I itl1 I i ll ittt itt\2 Il o-lt,ll01111 

22tIc ildI t Illakcs1 (22I il.tgIIIll. i t u lst, li lvldets 

b el c ~II ;1 v g l c il i Iul 'l p l d u -6 o l r o od p l l oh Il 

WIIV(lbelFiciig tvily iIt thIt lcxI lnIt Ifv, whlen (lit
smnjduises wvill Im-golic. andi 
 shl-Iltls ill p101112t102 1)1 
staples will be wilesfloaml.
 

lhe 1phiasis ofjusr~i efforts to delsl1l technologies was
 

.51,122 t l lll la a prlfllt ic lls [ailer :121(1 olsti 

isl-:c (I 2Ii tIl. t 1212l 1i~l fi .\~ l.2 1 w:il 

Tisltl l l X%illl in vmr112it. ,1l t'iseilar e~as li 

2122 ngI ( g~it sdvl opi i21tt~~ t tltill fi.) nt otlItli Il)It
 

lhe :sll~issl m VI4[1 o ll r ldIl
aIlllh~ 

ssiiii dono , \%illl noitllllI s dw11 tools~ llin2c lilt% .41i2121 

ttsIll 

I A I M I v og i / s ll m O w (14 g i r l 'i it l (I ~ n IlcJi ct.1 



depletes our essential human resource capital; 
(b) ensoring that people with the hest technical skills are 
maintained with continuity in .heir positions as scientists 
and research administrators; 
(c)crea ting the skilled adminiiiirative and managcmenlt 
cadr i teeded by any 

agricultural rescarch organizatio, lor cllectivc 

perfirmance;
 
(d' integrating icsllareh and cxtension work between the
 
dliflerent institutiors Ot'thc puhlic and private sectors,
 
utilizing the experienice and lability ohfcach institution t(o
 
decide the division of respnsililitics. 

Braziiia, Brazil 
October 10, 1986 
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ANNEX I 

TIlE INTIERNA 77ON.IL BO..I)RD 0FTIUSTEES OF INT'ERNIA TIO LAL B.1 RD 0, 7RUSTEES :9116T T10THE 
IF.RD TO OCTOBER 1g986 

Nr S.AV. Sadikin 

Dr. Eduardo Alvarez 11na 

)r. Dominic E. Iyamabo 


l)r.. jist'ph C. Madamba 

I)r. luis C. Marcalno 

I)r. (.1 hos I. Vav'erde 


Offii 

President IFARI) Intertational 
Presidnt IFARl)-Africa 
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