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Summary 

The populalionpr'sst're o "the 1960s were ba'sicallyv re.s[olisihh, for major 
polic' decisions to give (Ilnew dirf.clioli to worlI agricilltiire,which had evolved 
fin most o/ its /0, 0)O vc'ar arondtraditional practices. It was decided dtring 
this (periodto Iobiliz' scie'Ice tllt hcll/olo4y to trlrliJornii this kind of " 
agriculttueitrIwo "vstets i/ic conicept of' genotlvpe­ih/y )roditlive o//alrmiiti. 
en virolliiitil i eratclions'tr. i'av '(s to iidstoe crop varielies itich woild take-

Jill l:dvalliagc /ofin/)rod Ave/s o/'agronhic )iaiia, 'eln'll. "I'ic,it'l v
 
discovered plalit-lyle' ,'cies ill wicial atItd rice 1rae beenl evxl ive'l ,1sed inl the
 
procc.f i' citelic"re '1rli t ion *'lradilionalctiltivar of'the.e crops which hal 
ht'en bred morejfr/adalptation lI)1stre's en'1iroiline'l t.a .rf/ttlthigh grail y'ields'. 
Malni dlvilopili' colltric.s look 1)l[ police'deci.siois to reorguitizeand 
5renghIt'Il their it,'rici/ltiral lrecar'/ scrviC'.s i )lrstaice of the.s'e objectives'.
I/ue ilew itil tio //ittiOVV d- t'/oped in t/his a /s allreia/v made a 

siL'nui/ialitiiim)lIml oo l ,t /)rdtitiolli in solll):' offu's/e Ctlitrie.s,Iliore 
)articii/arv inl..\Shltil z L ti ..I llcric'a. 

A frica, ilt' 

reWetil'l ihstie itl 


Th ialcl/)0 't has\ c /Itmti h'\/'i wtihtr' 1llliolia/airicu/lltra/ 
arc in, ','ll i\' .stag''c ef/',o/illloiti their colonialhivorv. 

It/tahavh i ttrI,'lt /a/ic 'i. at/'rit'ld prodiiun ini, .Si/la-oh*ralAjl-ica arc ,,n/Y 11111ti;mivnlYv, /Io/ (1111litativl-cy, "(JV.I I.ioln I'tllo~s'c of/ 
deve n ( (11111llic.t o}"tWlc world. I ideratbh',,,il', ill (o[loll-parbI. .,ri al/.so)00.N l,;'m 

ii ca llf e's ro ll l/po il ia/. Ior %ti 0 1 al . i t l i 't l t a t ot/hr'l' t , / lt 
alpplic'alioll(4*t/Ic ,,civ Iiltlo,.v, an llldtis otllitl be't/w approachill dwI s.hort 

ter'itl. [I /tl loni' t'lli, hotee'cr, /hpb/cl 0/ilorih rfl IIiiiinl/podctiolt ill ,.f rtca 
willi l/itire.1 dif/irCit il l// ' 'l'c/l1fco./oril. relati'tvelyhvtle r11easl rOtcti t 
ofl/aild, c'harria 'l b \ mtt ito rmloC(M hTfi/ill' strcs.. Illti' flew w(.1/tn10loy 11ust 
h ehtl. w'l (i t[ CI I s ,! l l (n d i'll(~ ITl l ,,, I I l . w ith lIh c'/1i i(' l 'l ni i ( 

,ml is hll \ iltl , t I' - l p 

lahlt brecdlr all/ 


gI ol' p U A1 ' 'o t/s /p 't 'c ," b\ s)o,'il s /lI ,L,N W tll cr c l'/ I o ,g i. v.s , 
s iclllisls /rtl ltcr (l'siilic.s. h171 11tullisicip~linlarY 

approh' bc('] ll /!Iis CO/tlIC.A .I'oltlw'N /p rliciltlari\' implllt 

wih 
during, Ihl.l Is0.,\tcar.s Iilhl a lum~l/wr ol'.Sub-,Sahuralt A l'ricaln collilrie.y to 
vr'e/llghtcli theu 01t'1,7,"lIti~tl Olll mllclIC~'ltlt of/'lhcir.agricutltutral research 

lih )0pcr om'li'i' t/ ricl dimisisitl,of IS'- , R's colaotrOt'ivework 

.SCrvice.s. 
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Introduction 
World agricuhture. which has evolved mostiv 
around traditional practices for most of* its 0),(}1} 

VCarS, counLter1CdCt its first serious challcngC iII the 
Celrlv I9t ,. In the tradit ioinal systoles of, fing.
yiClls IhavC bc)Ce lo\. htl in most years a dalce could 
bc rlfitililed betweeI Ipro)ducti'n ,aud I'oud ilClS of 
htlllan Ioplaltliotn+ kept inl check mostly ldiseaise 
epidemics. lhcre have heen serious famins ill soeit 
years arisin. niulv ton lfilure of rains, but thile 
pi-rcnnial foTod shoriiies of tihe kind x\ hich hcgan t)
CelCrC il tbe ct1tf0s \\LT :newplienontlnoll( ill the
I istioi if' s (nidiependece on cro aii isl a 
dl~ic-alatcd anils for meeting hi, 'ood Ilccdls. T\ 
faictors la e c .sic:ill . rcspon.sihc Ior this new 
sittit; . I'ir.A.irst d this is,particultly importa.Int. the 

iillilll popu;laioll, "1:rtd(to iniultiply ralpidly \ith the 
;iLx clit I li-!'rdrugs iii thC sc I;ill olf this1n 
CeItlIr . Mo\i of (ic killcir icrhs could he kept ill 
Check 1eifl l Clacit'eIl. :\ ci olititl' o erldicattion 
is p lu.s L !\ 1h1Cc.sirllp<)o\ \ ifu, %\hich, ahClinIICl 'I
the \\'oIdl lc: lh ( )icarii/;itoi. hsb:lecit corilet.lem 

iped otllI Ccptl 
Increai loptiO llf the itn -li-inan food 
ca'i - i.t in tin: lf\ Cloped col trics anld IllorC 

Ix for lao rahr', .ariphllc. ScCond. the 

-C'-i''il\ il thl de l)ii- coutiC, - Ibegall to give iC 
to \; itl%illrct .tClt(Ieilld;ds for food alld 'C d rai,. 

The Increasing Role of Science 

i lortunitelv, this perio~d ofl food > irtges in, ti'I)f coicl id:d tlit a time .\ iCn aM 1tlbe'r (f 

t ,scientificdisco\ crie.,, ulria' mIostly ill the e.al-ierSi. ~is iif the cc.iii nrs . 55c'rc readtol be ihtlih:craHt xxitl 

[IL:iicii ic fftcs to cic li c to ;atlc\\ kind (f 

inutnr1-:i priiirctltil Iiechnolog.y - al tcL:hIoInohig 


chill cicd h\ high crop yielId ilid ns\s 

nirlacenltl p,ic';t l_.lhc\ nes tecliloi' ,u is laskl 


s'ni'tll\ on11f;rsitrthlf e. pc-err nti
Lt\ iron!n II 
nitcrcttiis. Ilhe I'diif crs o Nl:ntiL.l's iirk theHt 

tlln of the cciii tlailt Irt ir\ madC it possib le ip brCrs 
t itf h'hc c .Cllihillie-, oc-lls from di c-isc 
()tI-CL- for IliI-hI L'n p .\ic_']., illd olth .1dlc"firb:1i,

;Itlibul s such i;s, reistnc. Silrit: lirii risiv. 

'ix ;nnree, iiliiiCCfiel uiierlO 1liitritiort of pit,
, iL 

n:Itle Cslh ciall% Zattil. RitiitIt Cxl-,llCrr cnltafI 
station in I iul;d, hi:ts-d ion the piot,ririg ir\\rk ;f
t1e ( irrrl clius ILhi i ire1prcviu ceLriti. 
lC i lh11 1iC eltOprlelrt oif chlmicall feniliili,Cr ) \ hich 
t nes-i 'cIIVIp sxiiltl rIs-pirild fvoIurlyh\. lie 

,st \\ itill" ottit m i r gnclctic rcollstrtilcti oiif, 
Ct pljhulilis to fit ilCrn ill IlltoiC productive ard Inlnidcrl 
s,\ tems4fart~riLg, 

:WWhy Genetic Reconstruction? 
Following ' hir first doflestication ill tile valleys of, 
Tigris ard Ilurplirrtes., cfrio) plants in mtist parts of,

the wvorld have been gro'n in stress cn irorl iieits ­
moisture stress. Icrtility stress and stress arising from 
compettion with ipests. pathoge s arid weeds. 'The 
selection pressures ii tiese stress enxironments favon r 
vegetativc growth more than high grain yields. The 

plants must first survive inthese competitive and 
dillicult habitats he tire ,hey product Some seeds.cal 
Tey have heen selectel. therefore, more tor dry 

matter production in their vegetative parts than in 
their rclproductivC paits. 

[ile problem ii the 1960os \\is how to recover more and 
nilrrC of this dr lattecr in the l'rm o Igrains. 'lhe 
a1,nswCr was provided hy the discovery of"plant-type
gelcs (tile NormI' dwvarfing genes ill bread wheat and 
the I)''-(,'Gco- Woo (ht dwarfing factors in rice). Using
these genctic factors plant breeders like Vogel (1963), 

HlauMg ( 1908) and I3ealchCll (1978) started to 
reconstruct two of the world's lost important ftood 
pla)Ihnts - whCat and rice. TFlC I sho\Vs how the grain
yield of wheit has incrCasCl in (iraCt Britain, India 
and the [lited St:lcs with genetic inprovermnt. 
CspCcially in thll(r1;C ICClt lI'S. t'0!lowing tile 
identilica tion and use of hlnt-typc geles. These genes 
lvle'Ihelped 1o rCLu'C Ilnt height. fiading to gretCr
resistance to lodginc unLder collditio s of high fertillty 
:ald an increase ill the proporti on of grains rclati\C to
tie straw (as,, lrcisured il tiolls IaIvIcs inldex). The 
x aritie s!lown ill T;ihlC I includtC those dCVC)l cI ill 

te earlier years of the century and th os cevolved mliole 
recenitly fnihuwiritg the prcs, oIf' cincic 
recolstrltlioll lsing plant t\pC gels. 

li cyPoliocDecisions forI Reorganization of 

P Agricultural Research 
It is in tile cotelxt of)"thcsc emerging newK. technologies aid~ tn:assix e food delficits resulting 

from ntiig poptullton pre)sUrCS thlt IniV 
d lc\itoping courtic,, hasc taken importlnt policy 
decisions to(rcorgni/caid streigthen their
 
acriculitural r._seai-rch ser\ ice,. ILioking hack Over the
 
past 210 ycars. it "Ccls rilllaktl how i idt)
ntl tile
 
Chlng haelC L
eCn in llnicoCllne dc opCet)d ctuntriCs. 
tLtndaitllcmltl\, tire process of rcorgLaini/ationl hia 

IC n these (coui',itsa Ie\\ researchhelped giv 

iiifr',tstructure -itmore ctil'Itenn . Illore respe nspiri d
 
ll0I'C tt)lllr l It) fhe nCds f gricUltur-nl
it 
I.C\Cehu)rtIll ill the Ci1uritrV Thee basic changcs have
 
[hell ill rCspect of the ilistitutilnital I'riiwxork.
 
linkages arid orgaiai/,tiorn within which agriculttra

cerireiItll sItatiolls, functionl ill these counttriCs.
 
Il devcloping counlriCs, instituCs Of gricUtlurl-d
resceaclh lmc tilstlv f riiled art intcgrall part of the 
delaruin of' agrictuilttiC, occupying the status ohf.1lt 
stihkidiarv sr\ ice. The adilnistrative control and 
dCcisio making in these services have rested wvitli the 
cix il servx'ice hucalcrarac . 'Ilie pcrsonnel and 
lriagelierit policies have had little relation with the 
neds u'f a scientific rgcizattion. arid linkages with 
the policy-making hodics concerncd with agricultural
dCVCfopIICtti IaId wi ithe ield-hsCd extCnsion staff' 
have eC limited. 

Nature of Reorganization. The re'organrization of 
;IgricUltural research inl the last 20f years has changed
all this with tihe transf'cr (fl research institutes and 
experimental stations f'rom tlie direct administrative 
control of the departments nif agricultuLre to the newly 
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Talble I 

O)h/ alld N\ew I '(Iri,'tw o! Wlcat, 11li Virl and Wt ( ' hac cri~ics 

\ariet.k Year t)l" Iconml' ic Biological Itar.,est Ileiglt 
Relcese Yield Yield Ind.\ (cm) 

( Ila) t/h1a) , 

L.ittle Jo ss 1 0 S 14., If, 1-12 

Hloldtlst 4 95 1i)63 i T 120 
('apalle l)esprc/ I95 5.89 I I0 
Mark WittgCin '649.6s1 4.5,' 39 127 
M\aris I luntmannIth it )9721IO)7 19 

6. ,47 . 3)7._12o j 4.2 I , " . ( 6448 
06 
SO 

\1ardler I' ) 7S 6.2 1 

1hbA 2.231910 
Nt'52 921 312 
NPI , 193 .56 

41 3.5 1140 
I Ih5 1950) 3.87 
NP7) 196) 3.2o 
Sumnalika 1970 S.26 
Arun 1984) 5 74 

Ilhiiir 1920 2.15 
F-ormard 19210 
\'alpri /C 1931) 2.i5 
'i irkkI 1936 (.2, 
Nur-CL, I:)3 3.0o) 

'rne)ll 1'5-12 3 4' 
ilCMesec I '450 (6 

.Awl 1 53 .-
Y rk.tar 19'6 3,96 
A r'1 I . 3 
I cOilderue IC 4.7 

' Inll t.'CC'd-NCOf1lind ill NalCtII , 1h1.Cdt.'cilc 

created Airiculltural Rcsearch ( 'Otulils or 1'. nai 
Research I stilutcs'. hich are nunaged nostlv b tihe 
scientists .s. lhtis. in n\ o" the ,sian 
countries. the witiinal aricultural reseCarch ss''tms 
h;vet. been buill in rccelt ycar;r, ("on.'ils \\ hich:ifoiun 
enj(iv c misiderablc aItltin in ill their operat;lts'- id 
IIll;.iaicTCIIIe of rLi iLrC,. I 11te latin ..\mtrican 
cotuntries. Naitinil lInstittes Ia\ c bcn sel lip \k hich 
have taken mer trhe Inictit'mi' which carlicr rested %\ilh 
the l)epartment ()f .\gric ttnr. [he basic cmccipt in 
crcaline2 tllcs. nx,\%btmlcs for the ilialia fit'll 

Iglictltu'il r'CsC;th ls been.CC Coii.nlnlitnlinlto CtInibi'I' 
to dcclx Iipitcitt xi lh a great deal of ;unttolnonl\ ill tie 
orga itziitim1 and nIlllClt'iiof research. Tile ic\ 
Councils and tile National Instilutcs. throu'l their 
newly deh eloped prii(luctiuin tc,,hnhologics. must 
rcsp)ndl l'h 1t the Lievel)ipmCnt nccds of the 
govCrnmntCn Mid tilet'aMers, but at the saulic tinte the\, 
a.r"e not tied thtilt! burenc;t.'ratic )rcCduIres of aI 
gov'rnmCnt departm ent. Wxhich could stifle the 
creative \%ork ofI heir scientists, 

Thecreorean i/ed tcCarch services have helped to 
bring about major changes il tile marageinlnt of 
scientific programs and resources. budgeting 
procedures and operatiois. personnel policies, 

2.67 49 77 

12.82 17 113 
3.74 23 115 

I2.12 2() 117 
1 1.98 2) 120 

13.65 28 113 
12.12 26 1N 
13.37 19 98 
2.40 46 84 

- - 116 
- - 112 
- - 16 
- - 115 
- - 114 
- - 112 
- - I I 

- 108 

- - '43 
- - S5 

11 l.lc.awc has h'Cecn indical. 

Adapicd Irmo .I:iin t119(). 

linkages %,illtextension and other development 
dC),artmcnts. linkage widl policy makers and phinners 
Ilhll_ a;nd coordination of rescarch at thein the govcrnntll. 
natioital and reional level. The head of the research 
service in mIlost c(ases is a scientist with a better 
IlndClrStnlding o1the resCa'Cl po11s d ihe 

support tile\ nced in terms o1, trained nlinpowcr and 
other resources. Ill IlliY C scs. the head of, the 
rest.clch ser\ice reports directly to the Minister of 
Agriculturc or the Peralancnt Secretary, dcpcnding 
on the si/c of, tile ctmUtrV. Inl the largCr Asian and 
l atin Alcicoll countrics. the Concept has bell that 
the head ofl tile res,..arch service should have the 
iliecesar\ status tohe able to cotullllicilate with the 
Ninister of Agriculture so Illat tile sC'vicC is able to 
rcach the policy-making level and influence it. On tile 
other hand, the head of the research service must 
interpret the agricultural dCvClpmCnt goals of the 
g'overnment and trallslat 111cill ilto research 
prirlics, programs and projects consistent with those 
goals. Simultaneously. tle research service should be 
able to provide mI imipolirtant inpul in the making of the 
developmenIt policy based on its understanding of the 
coiltr'vS proiduction potentials as determined by its 
agroecil01gicl. bioh gical, cdaphic and other 
resources. 
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Ii1l 

Region/sub-Region 

W. Alrici4 
E. 	 Africa 

S. 	 Africa (eneI. RSA 

W. Asia Iewcl. Israe 
S. Asia 
S.T. 	 A,sia 

. Asia 
(cxcl. C.'ll:i, Jaipai" 

('hima 
N. ,\ 	 icF 

TCmp S. America 
Trop. S. \merica 
(ci 	. Am erica. 

( arithemi 
N. Europe 
F. 	 Europe 

. ;SIVSR 
Japaln 

N .0\ie) 


Incrtasin I,, 'stnIents in Rscarch. Ihe 
IcmOt 'lliii)) ,, lc' it.. iii.' o1 atic'ilttiral 
Ic ,,,. ,lri l i n li IXtu', 1.'ll iil. &~c ltlric> hi. ;1-, c ilaI 

Ill i.51\ i~li il I,,l 

t'1 Hl ' ; h'I IIVti1II L', 11d 11 N.Il li,,'lis i,,"-. 
ht," I,, I,, . , lic J11 .' tuil(c ,I the, 1 l.,i, 

''I il" Iit .''- lL \i l-,,l t .\YI i il ikll lliil. HTh] 

Ii-ov~llcl ,,"1IcJl1.,c'illl l IIIL lL II\ 

I i\ ;llc xi U.'tltIii l; l Lil lIln . 

1I iIIIiht t ii,,! dl',tLLIL,, 'lll lLs 'i l i'-
niii I' d 'c ,,1 ii 11l- idcl.t':l \\ i 1ha 

\1,, 	< ,,i,,,,.,!,,.i ,hi~,,_, 

t!I \ 

l c , . 
c a nilLld 

Li> 11\earl 

lit IliitX 
7l li,', L\t; l ,.' irint2\sill~ 

ll<,i,,.,dInmpact 

l>t,~~l~ '-ciL' icch'c l l I Ihlc curII il ii)lherec llltlfiijil2 lIh L',. l Ih ' 1Cl11i qit'2 Ihtr.M Il'lie tl~l'l liqlnptl_ 

It Cllic Ii ill 1l ii llcdi cil ill ilcmi0 n,'l Ill pu lic-
i 

cld res1l 1,', tnt,< Ill did>" ll llie>. ) mi isill(d 

N(s%! lilluSsItic'.li ip Iuct la.'iilttn i 

',s. iah s ihcili n Itees. idi int~iru1'uI\ and 

"Q'i%i kCc,. Mhl c '11 clh pllc,ll(. . h ~ i r, Inl l 1h tthCl l clc."etil,2 ttil i , t. ~lil tIlll tlilrtu.iI l' ,C~nl 

a 

l'iiti'h ind 
(i 	 titl\\ fc'lites. l ' claoelp ictIlltsu 
miitii cs \idal I eciChtiicd ii-nlillc",, t'Clcl l hl
C, lh I-k:lp )[1', 1 I Ilie' iicC'd, t)1 Ihlc I~l ll1l Il.l ,, Ill 

c Infille d InI l l i ll -g 1 WC, ;i l (Iu,ih )i .lIc'l Ill l l i Ih c l ( d 
ill'liltitli ll'. M liCh % Mtlld pr v d to Ilh: Iill Lr ;I 

%idc rl'l-,Ct ()ts r ice . i cluding- 111c ,u ;Ilidt 
dislrihulionl OIt <iiA iIi(RdC,-1 M l' ii.i, ila~lip cc 
w i -tking fkicilitics, iinit ',iweAll.p i, lU. I[) 
iMll 'ilVcilse.' it \\;I" tile d llilonslrailiolli (m1lalic 

iells ()f the vastly itncre sCd p'lMdLictiin poteliial o1l 
tleihen' tclhnthihiv which tnolivaited ile .ocrilllents 

l'al, 2 

oiC'lt ill .. ,,ricit u1hi/ Resca/rIi in [/I(-P 

Expendire f 

(Sin ofi 1980) 

i 4 ) 968:' I-7 I l91M71 'I8 I-' 

9 ­ 1 4 1? ) 1.4 Y, 
13 
2 J 

4'9 75 
7 146 

68, 
1)1 

120I 32 
299 

12 95 -17 1.22' 1.699 
32 73 I l I . 2.5W) 5,691 

17 13 44 1 1.6')2 4,102 
6 11 1.591 

54 Sul 0644 ' 1 5>11 17,272 
21 50 6 591 1 2,34o 

31 57 s1) ;",j ., . 1.527 
35 12'.9 2t,' : " ',18 .,-.1(1 
14 i M11) .1! 1,1(0 2.167 

2N(1 
196 .136 

13) 9s 
6') 1,221 

I 	 6 1.";I AS .1-!1' 8,027 
5 . I Im -Io) 20,11 

.4 7,211) 121 15.671
 
1, o , h.691 I 5 10.3:5
 

to take policy decisions for the creation of this new 
institutional It'anc\, ork. A gooid examtple is provided 

v India. v, hich in tile last 211 cars h s bcoellc tile 
Cilili pIiroducerL. oIf lerilizcrdIIILI 0l 

iitl'oil2eiW ill tile \,m rld. A I(). Illdia ilas llid llassive 
i\', t. lrlts ill Ilkc de e\t.hlopm cnt () irrigation. vitlh the 
rc',,ul Ill;at it n'm hais tile sCcold lar!eest irrie;ititou 

l. 

lc S' t or 

Scientist 

erson-Years 

lict' th Ng 
''lip 

1il 
Ht!ica vlil rii~u tio ul

of the New Technology 

LI.,V\sis sIll\ i 'sacI'arC)h it issiiut tldici2'which1!cilirl tesumrin hrotugh 
Il criilcal a e;rla e ilua tu wl ich tlh lipewmll['aC. 

lhc h ll 'lts.etuldis cu.Ilill. c lcirc r1fll tcilt 	 on 

the ICI', ItltliL_,s 0I 11W, kind \\Ih II ~M\C' I)Ct.iI IMlitde 

i tidV ii i ilcuI'ewirin est l illeiltin, shcieniic 
t1es-eoun1relh CiSA ltlsiteiCtl lhsanltl I i r tat the 

R ll ) M wNl 1u d ic d ;i ur ic u lltlr ­ l r e,c ;irc hcirops*livstoc 


rservict uty 23
inu 
i ;111i\

ci 	n,Ii ()1) 11. t il lc Ilt,. 
Ilul tdc n )p . I I loc k 
-,)() l 11 1( 1/ i 

l'cs, rchi -,I\-,, 

and ullfltcia rchrps rsch 

hit'm li hllc. Rtlution 
;ilIlItKiI illcilvelopinc ount pes.' 	 l

A Ch",t ld _'co\C red researIch oil 
;l ltnd - ) illl c rc i ;II ci )ps s uc h a s 

1uq~ n x 1~~n t'llel i.n i 

llIl'UI t'CI'Illan it I",cIcar that the 

prowess nn (4~lcnlh fagriculturaIl re'search 
scr\'icc" IliUst %:' ll nuc fI'm realizing tile hill productliOn 
potciial oft agriculhture Iin the dcveltophng counirics. 

Sonic f, headvacs indagrie Itural producition in 
iccilt Cars have beCn so spcCacular teris likeithat 
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.green revo ftit ion' and "iItItIrI leap' in productivityhav\c been tused to dlcscrihc these dcv'cltopncnts. Thus. 
havebee~ Use tO """~"' '~,.L

Indonesia over a I5-year period more than donubled its 
riCe production. Bangladcsh, wilch at the time of its 
independence in the Cl*' 19e7() peXI)Crienced matssivC 
food dcftcils, is now close to self-stfficiency with 
record hIrves! of bof, hcat aid Iice in recenth %% -'ars. 

.'lcs3-7 ;aidt lienres I llld 2 dtCllIllt soltIe of the 
incrCaseS ill agricult lnr;ll 1roduti inl a nuLber of, 
cotllll iCs o1' Asia \ iCrC the ne\\ aeriCltur'ul 
tecliiiolov Ias maah: signilicanit impact. A rcceii 
r'port ,\ IA( ) ,cienists sllox\ s that the growth ralc, 
otf cereal Iroduction mid Id have bCenhliiher in 
A,,iI ald the P;cilic tM tll il IleItCrt of the \wold 
in rce mit,'cais'. Ihlie *na1% si, irthd 1y lstui & 
Simigim ( lP'3 ) IlarticUil I\ l I,1n c ieiCsCLIc 
pI)oduCtionl \ieth mtd i iC iid cll iiitcse 
count riK,. ;1, ,l,1\0 i1 ill l lt.' N+ \ lAtr e pinlt of thi,, 
in.crczisd 1lructi, n ha, bcen colihtdcI hv 

1ireie',d \ ichl pci 1 amid ( Iable ) .tunit 1 

lhI I ;, I \nt.eicai co1unutrie,, urax ils, rcorded 
impresi e gains, ill liteir icictlltual lroductiOri 
I ildho in- rticneor,:imri/tiou id their rsccarch icr\ ices. 
lthiscan be s''n toll lale IlL Ich lir s\ the aiinnuaW. 

\ h 	 ;lltIlso plroductiol. ;trea mid \ill or a fiare 
'd 0 m11an1 :\i to fisnieilerilOilil.ie. exctioi 

sitilatitin is po\ ideal b\ inayiV cotlitric of Sib-
S.dlaill AlArica. \\hcr'e x ith f1x\ C\cCcpilinos rlludcnii 
has tenicd lI decline ill r'ccll \ cars (lablc II). 

Tall 

il' ill Iuhinll',i: .. I'rodtArea. liml. 

Area Milled Rice 
harvested Production 

.Ihr. . I tnilliiui t 

1968 S, .. .07 
1909 ,X'0 _.2'.11 

1970 . 13.14 

1971 8.33 13.72 
1972 7.911 13.18 
1973 S-iO 14.61 
974 ;.s t 15.28 

975 8.50 15,19 
1976 8.37 15.85 
1)77 8.36 15.88 

1978 8.93 17.52 
197i 8.80 17.90 
19811 9.00 20.16 
1981 9.38 22.29 
1982 8.98 22.84 

1983 8.94 23.46 

tased oil Affandi (1985). 

Sub-Saharan Countries and+,-,i oA • 
Potential elf A.,grcultura I Research 
The dclterioratinii hl'od situation ill ilyn of the 
Sub-Saharan African countries has raised qutestions 

with reiard to the rolCof agiriculRural research in that 
part of the developing world. Ili the wakc of the 1984­

+
1985 (IroIlght nany' rpCtits wCre puMishetl, niot all ol0
which conveyed a balanced asscsslllt ot teie 
siluation. TIhuS. aM imIpression SCC11S to have bCCn 
elcated in the minds of sore people that Africa isall 

dry' and its soils mostll tiprLoductive so that research 
f'aces a more difficult challengc ill that continent. 
While this mayIC true in the long terni. there arc 0ains 
to b1e riLdc thl'otugh re.SCarch ill Africa in the near 
Itll.. lhe noted Kenya cntioologist ()llliamnbol 
(l84 ). lor.exalple, beliC'Csalt Ire grCn IcvolutiOri 
teclhllology llay not be \trv' t'clcvallt to Ir smiiall 
firmilers" sittation (f !ofe A.\ricaii conitric.s. ( )dlliarnbo 
pleads for a nelw localoln-specilic lcclirioloey fot. 
r)culi'trc-poiir farAmrS \whIo could ha\Cst prCdictillIC 
yield, frtnii the ',itin picC of aid Vcam 'ftcr yCar. 0[n
the other l some scicntists like I lugi l) gzgett 
( Nl84 ) \\ ho spent 20 ealr, on aoriculural rescarch ill 
F ast 	 :\flrica. states that tim, alls'er to ;idvaricirit 
,irict'ltuc ini f\rica lies i mkini , it p5ssihlc for the 
Sniill 'irll'lCr Ito IIOlUcc mor0riC.d lie%will (10 So. if Ile 
linds it profitable to tnsc Ioleri llll Inlputs aridinew 
hclillolon. .\ccordin toihi prices are a key isslC: 
attral\c. colsisi cil t iiii-gle priccs which wOuld 
help bring ;ibo1ti the iliercatsed production liceded. 

3 

Yiedlttd plfr alitl A aii jllitv 

Yield Per capiti 
(i/tha) :\vaililiiy
 

(ikg/rers./ cari
 

1.46 . .3831 0 
1.5 3 100.0 I 

1.61 111.83 

1.65 11.I.24 
1.67 107.07 
1.74 115.86
 
L10 118.36
 

1.79 114.99 
1.89 i 17.23 

1.90 1111.82 
1.96 124..17 
2.03 124.39 
2.24 136.68 
2.38 147.71 
2.54 147.83 

2.62 148.39 
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140- - ­ 1949/1950 - 1983,'1984 
140­

3 Production: Million Tons
130 

* Area: Million Heclares 

120 * Yield kg ha - io 

110 

100 

90 ' 

80 

70 

60 

5C 

3 L I 13 15 7 9 21 23 25 27 29 31 3 35 

Time Period 

:i;g i d I I,.[],hl'l )[I. itI .t'l,=l)(IJ Ic , Iu I=lIt111 t.+L-(. llI, I t ,I , -I1\lII I \ l c iI )IIM C .i)CI (k,, 1 , It.'hkel Ilin 

1949 1950 1 98 3/1984
So 

* Production. Million Tons 

* Area: Milion HecI ares 

a Yield kg,ha 1o0 
40 

35 

30 

25 
Ile 

20 ­

'05 

I 3 5 7 9 1 1 12 15 17 1 9 2 1 29 253 27 29 31 31 35 

Time Period 

F+ig.2."- Prod~tuction. itic'Iillirt () Ill ;O ,,t.' It).- j)(I't-hiQ.,h-\\ 1i_ldl htt-J InTI thIC ;Mldt idhling-varieties 

period. 



>Table 4 

RiePnhhilijpesAfra ProduciisalndYie ef ectareA ~ 

4J~ ~716 :90 19151975L197611976 19711977 1978 i978 ,197911979 198011980 t98l 

SPoortionf V()7C2~2 --­61.5~ 64.5~ -6 -1 70.0 ~> 72.4 74.5 77A 

Produlction 
STotal rice productfo 
HYV 

~r Proportion of HYV %)26.6 

<' 

;Yleld/Hectare 
*'"Allrice . , 

H-YV 
Other varieties 
H-1YtoTV (%)' 

4561 
1212 

1381 
3275 
2853 
1.15 

5233 
2566 
49.0 

10 1 
3643 
3413 
1.07 

lThoisandAMetric Tons' 

560~ 6160 
3989 4446 
70.5 72.2 

~Kilograms per hectare 

1599 1514 
3652 3824 
3058 >3322 
1.19 "1.15 

6456 
4956 
76,8 

1602 
4055 
3270' 
1.24 

685 
5502 
79.8 

72 
*4395 

3165 
1.39 

7515 
5882 
78,3 

2110 
4640 
3540 
1.31> 

786 
6249 
79.7 

2155 
4750 
3600 

:1.32 

172 

6742 
873<4 

'I7 

2233 
4970 
3600 
1,38 

Source: Crop Stahislics, Burcaul of Agricultural Economics, Clo'crnmcnt of thc Philippines 

Table 5 

> Increase inthe production(infiric tons) 
o-f Some Major Crops in MfalaYsia from 1965 to 198.3 

Rubber 
~. Oil Palm 

Palm Kernel 
Cocoa 
Rice 
Tobacco 

1965 

931.61 1 
152 818 
34 544 

n.a. 
1,031,382 

n~a. 

1970 

1,289,663 
430,784 

91,000 
2,300 

1,429,000 
8,199 

!1975 

1,482,678 
1,296,416
1252,000 

13,000 
1,716,700 

21,128 

1980 

1,554,477 
2,617,079 

247,500 
31,700 

2,052,900 
.24,914. 

1983 

1,604,179 
3,065,918 

403,700 
65,000 

1,818,100 
24,144 

Source:;1 -1kini (1985). 

Tlable 6 '" 

Increase in the Yield (metri. tons)
ofSome ofthe Important Food Crops in S'outh 1Korea (1962-198.7) 

4Rice 

Barley .1.66 

Soybean 
Corn 

-potato ~l'2.26 
~~Source: Kim (1985).'4 

196' , 

2,65 

0.54 '4 

0.68 

. 

1970 
3.27 
2.18 
0.79 
1.45 

1975 
3.86 
2.39 
1.13 
1.72 
2.56 

1983 
4.42 
2.69 
1.24 
3.66 
3.10 

4 

54> 

-
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Table 7 

~ ~ ~ ~ 
CrplrducidliiPlann~inganidu im c 

overa FivYear period (Iinmillion ltrilit)' 
WnWaIst, 

.. 

. ~ ~ ,, Crops 1977-1978 1981-1982~ '1982-1983 %Change , 

:+!+!++Col 4/Col.'++2++ 

~Food Grains 

V/heat 
Maize 

., .Others ,. , 
+ 

. 

Cash Crops 
Oil 

Pulses 
Vegetables and Spices 

Frit2.09 

} 

126 
2,95
8.37k 
0.82 
0.72
30.6 

.801 
1.21 

' 16,32
3,43 

0,3 
0.66 

1,85 
0.49 
2.72 
2.94 

17.47> +)36~'
,4Rice,++<,>3.45, (+ li, 

:+;+:()11.301 i (+)484,; 

1.01 H+)23 ' 
0.60:(+ < +,<+0o6o03f3 (.+) 9 Kj7:: 

!Seeds(1.502.08 (+)39 J 
0.69 1)l5

.2,98 (+) 35 
$3.17 H+)52-

' 

f 

.Basedon Crop Statistics of Pakistan, 1985, Government of Pakistan, Islamabad. 

........ ....... - 8 "Table 

Growth Rates i'fProduction, Yield andArea of Cereals 
and SomehIpotatitFoodgrainsin the Asia-Pacific Region 

and the Rest oftheIWorld, 1974-1984 
. 

'' I 

' + Geographic..... <~~EntityEntity , . . .Cereal .. Average Annual Growth ate 
Coarse Grain , Rice Paddy . .Wheat ... =+ - 7+, 

1974-1984 1974-1984 1974-1984 1974-1984 

, ,World 

Asia-Pacific Region(') 
Rest of World, 

3.8 
L7 

2.5 

2.9 
1.4 
1.7 ~ ; 

3.2 
1.8 
3.1 

if6.7 

2.2 
3.4 

Yield 
Asia-PacifiL Region 
Re'stof World 
World 

3,3 
1.7 
2.3 

3.3 
1.3 
1.7 

2.9 
1.0 
2.7: 

4.5 
2.5 
.0 

ifWorld 

Area05-030321' 
Asia-Pacific Region 

of Wol 

05 

0.0
0.2 

6.3 

0.1 
0.0 

0.3 

0.8 
0.3 

2.1 

-0.3 

0.4 

'>i 

if~j'- :*. 

if.. . . 

* million tons 
.. kilograms per hectare 

*** million hectares . . .,i 

~ 'if 

'> (1) 27 countries including the 3developed countries (Australia, Japan aInd Ne Zealad), Tcsc 3Scountries collectivelyrecorded growth oft1i8% forcereal production compared to3.8% for the region 
ssa whole.­

if. i 

Pe~riod --

if ,, ­:+ ui 

Table 9,~'-

Coniribinonsof Yield andAreaIncreases to CerealProductii 
Growth i Asia-PacificJ963-1984.. 

Production '- Yield '--Cropped Area>' 

i 

f-

~ -~ 

-

ifowt 

iverage 

'' 
Afi 
Annuai 

iR2t 

'if'f 

A eae 
Annual 

Rateiffiof 
Increase 

i+C++.:+- +++ 

PercIentage Average Prceiitagc .
Contn"rbtionmlAnnual- Conriu.ti.o 

t'-ift 'Rate of" r1Grwh i'"''f' 

Rte of Increase > te of'-if 

r'.f .ereali . .iC ereal+ 4Producto Pm+;m++M:roduction 

- ' > 

S''" . : 1i''~~963-i1973 ~2.8%; 1.8$~%' - - 1 0WI'U- 36 A"6~4~; 
+::++if,. if -+ +..'++++ + if 'if'+>- ++!."+ , ............
1%974 18 -3.8Y.' 3.3% . f 87 0. 5>1 I 13-if~~ 

-' 1981-1984 ~6.5' .~- >' 81, 1.2%1 



~ ~:~'.'<~" ~ Crop~;~.~ V~~oue,, "Harvested Yiell'Te 
, ~'~Produced AraHetr 

.' ~~ ~,,~ Creal 2.4 Y 0,7 1,6.'' 

,Wheat IS ~ 1126.; 
Rc'3.4W '2L . . 1.2 ______ 

Pottoe -7 0. 
Soybean .26'' 28r5.5,~

'f "' Roots and Tubers '-0.7 "0.3 -1.0 ~" 
Cassava. -1,C 0.7 -1.8 
Sugar.Cane 352.3 UA 

Dryes4 0.7 1.1!' "-0.5 ,>

Bas0.5 1.3 jOil Seeds 14.2 ~ 11.1 '2.8 

Soybean , ~ 25.9 23.6 ' 1.9 
Vegetables 3.2 1.1
VFruits 3.5 

"2.1 

0.3 3.2
 
Bananas 1,9 0.3 1.3
 

~ Citrus Fruits ' 7.5
 
Apples 
 7,1 -Beverages and Tobacco 2.5 0.9 1.6 
Cocoa 4., 0.5 3.6 
Coffee 1.9 0.8, 1.0 
Tobacc 4.1 2.3- 1.7 ' . 

Cotton 1.4 0.5 0.9
Vegetable Fibres -1.4 -0.2 -1.2 .{

Other Crops 5.0 4.0 1.0 , 

ToTAL CROPS - ' 3.1 1.7 1.4 

Source: Valdes & de R. Euigenia Muhnik (1985). 

Average AgricaliuralSector Perforinance,Countriesin Sab-Saharani Africa (197041981) . ' 

* Value of Total Value or Food Nutrients Total Food Rank Order Per capita Value added 4 
K' Agricultural Agricultural pcr-capita Nutrients .,by Change Dlctazy Energy 'per-capita in 

' .,Otput :per Change .Change Change in Food + Nutiional Agnicu:lure 
Country 1970-191l7-19 81) 'l90-19si (%) 1970-1981(% M% (1978-1980) (1975 US S) 

(a) c ~ ~~~ (b d)( g(a) Countries with Rising Agricultural Productivity 
_ivory Coast 'i; ++71 + 13 '+76' ' 114' 164Rwanda '+7 +48' +''5 +45 4' '95 ' 74 '' ' Blenin + 7 ++47 + 8 +49 3 100 55Zimbabwe + 6 + 34 +1H + 61 2 80 70Burundi + I ++26 0 +24 7 92 68Cameroon -+ I'' ++28 + 2 6+30 106 107 
(b) Countries with Falling Agricultural Productivity~" 

Ethiopia -2 '" + 7 16 ' + 7 2' 74 44Burkina Faso 2 -2 3 +27 8 85 40Zambia -5 ' +16 4 +35 9 95 65,Kenya ' ~ ' 6i, +~43 1' 14 + 31 20 89
Mali. - 7 +I23 10 +20 13 

62 
85 48I---' ' Madagascar 7 + 23 ' '. 8 +22 11 107 101Nigeria 9 +28+~ 9 + 29 12 99, 16OChad '7'9 +-1+4 ~ 5 +I18O1 76 67 4Guinea _'10- + t0 13+18 + 18 ,'' "'I2"-"84 11 ' '1 " ' Sudan 12t18 '+ *4 +39 5. 101 101 '< ' -'" ' Togo ' -12'- + +I19 16 92'" 71+19

Tanzania - 14 ' - + 20 +2 687 3 < ', ;1
U- ,., Zaire -'14' '' +29 13 ' '+ 17' 19 '96--- JIB .. i 

Nibera 14- + 17" + 1814 20 -92'" ~ ' 109' 
42 i-ri 12+8.1 
 9 0
 

Mauritania 2,'W''p2 ,I~'6 - 22 + 6 *'~ 25~'~'X~K 2 89 "' "'~-~"93'' "' ""Ai"SlrIaLeoni -23 ,Y - +' 2 '" - 23 - 't+, 3 26j" ' ~ 9' 71UganLaf' ' ' Ui30'4i~ ' 2-I + IS 7i"K22 --- " '.80 9Somalia. - . 39 "+1 ~t&4 7~ ' 39 + 7 28 92 -- ''"~ii-28--;~~ 1 

Sore Belshaw (194),basd on:~ 'i"P ' ~;. Y;vY ~ ~ ; -U~~F'~~-',-~'~i':"Wi'-"~ (a) FAO 1982, Pro"duct3ion Ycar-Book 81; (b)Ibid.;-717; (c)Iid' 79; (d)Ibid, 75;(e 'Ranked~" "'' U 'l-Saceo fitioc]ngeifo'd aaiaiilty percata''" ~ I .J.­- ,r~b1&~A -caia,,. ~,~Bo~'~ 1970- 191;~(0FAO 1981,o~dak93 ihe Slate oFood,'~ -"4 "~ ' ,r.h.,-iu",clTh 
SDevelopmn'ii R'ejoi' itshlngtoq DC.4~~~"'~-~. ~I~ ',-



":.:.!----ai
 g odst']teoi-iel
tr,p uto geseJt sr-iows .indeed, innfany9tlir pa:rsctl'ede&cpsi6 w' l~2 t%maizeisorg andia va situation with 29.4 per cent of the 	 ?i~:( dum 

'Asesuict.of Production Potential. ini-6re~ balanicicjs!f the pril 	 othosen StbA
Afica li'ayah agroup ofFAOscin(Ksam e l. 	 stsz1984)om n the basis of their piroject,. 

J which'analysd the lir of food pdution as t t , 

byisoatS a d e: 	 lture anc ellrsconr ctionsundirenm
 na eourFAOaanealysisi.lleads oar'e
' ' -

African 'regionshowing dry desert conditions, and 
another 1,6percent providing growing periods to'short to be of umuch use.'However, as much as 53.3 per
cent of the land isclimatically suitable for rainfed
cereal production, with 19 per cent having shorter
periods, 33.6 per cent havingelong periods and 0.7 p0re
cent having year-round growing periods. At the" :.,!n r agemet::: ..
country level , the analysis shows that those located 
mainly inthe long-length period growing zones
generally have thehighest potential, whilethose in thc/.:'"..."-?!: ::. "w
. •
drier areas have the least, and reflect tle restrictive 
nature of the climate forrainfed production. Above 
'~nall,the FAO analysis shows that improved technologyofgrcutual production has a key role in meeting the 

critical food needs oftie African people and that the 
new agricultural technology isneeded, both for rainfedagriculture as Well as '.ir production under more
favourable conditions, which do occur in fairly large 
areas of land. m adeed, 

ofarc l,ta •S eoften 

Strat y for Scientific .. itegy 
g	Transformation of Agriculture

in Africa 
...h pltnersiaandplia ma d ntbeManyplaneran oicyon s, dund b


Africa's poorly understood agrocological
situation, thepredominance oftraditional farmn

systemsthvoabnceonits fevolved research and
extension services and, in many cases, the absence of an integrated policy framework for agricultural ...
development, have come to conclude that MUChtof tle.increase in food production in thle short and medium 
term must come from intermediate technologies andincremental yield increases. For many of them, the
highi-yield technology of the kind which has made so
much impact inAsia and Latin America may not berelevant to African conditions, This would be a wrongapproach to the food problems of Africa, As the FAO
analysis clearly shows, lands w;tr adequate growving.
periods and favourabe, niin rpgot ao
be found in most African countries. We need to
understand that the difference between Africa and Asia 

. is aquantitativeone and not aqjualitativeone. It is nottrue that the African situation isbasically different. 
a 	 Thle difference lies in the fact that there are more dry

lands of limited productivit ,, inAfrima compared to thle
othier continents, 

M 

modrnizain of agiutr isto b ganiz"d frAfricdj' illh be necessa ry tb iirs the policy adfiuker abb'itathe potential 'f tile new ~a
agiutldcholog. Tliis could 6i6ak&b6 l wiw

~cchn110gy whIich promises only salad10 L) lwA 
a11r~els 'The mobtiviinfor ivetment in 

,~~ernw,~cmgmr yai 

'~ I'~~a~ a~a~,,a , ~ .~ 13" ~ 

issent evsl;,i-Itni
uperior in its production pogy of this kindcould beco'mea catalyst for..
i'ajor policyca iages, leading to integrated "6 -vmsem
of agriculuraidevermen, wit sea 

key conporiin of 
h- fiiig 72I::.Q4 

such programs. The foreist task,
the r fore, is to sevel reand extend inithe m
ftivourable areasurritecbnolog thi 17y& _wrurI'• 
milletand which wif hjgreentvintive
research under local conditions coulld be tran~ferred 
successfully to the African countriesbThe adaptiveresearch will call for not only a massive program of 
testing and evaluation, but also for modifications 
based on breeding work under localeconditions 

The Long-Terin Approach. It isnot widely recognized. a rdc~nnthelafrdancouenadries,and
ye gywhicthat theAfrican countries in the last 20 years have 
made massive investients ingaricultural research as 
Sit siatn Lmaton nvestnei aindargp aivewesaw inTable 2, and they do havesientific resources
which could be utilized more effectively and more
efficiently forshort-termigains. Noneof this, however,
would address thetask of evolving a new kind ofprdcintcnlg -othe stress environnments. 
This must remain a most important goal of research,
and in the long term, this new teclnology shouldhelpto provide a more complete answer to the problems ofagricultural production in the African countries, and 
n in many other parts of the.developing world.


While stressing the gains ofthe green revolution, we
 
. pr d te h olg,p f...i
....ailcto.to.highlight thefact that even inaSouth andSouth East Asia and in Latin Americaa very large part 

ofthe farming community located in Unfavourable 

o.. 


agro-ecological conditions has failed to gain from the 
new technology. In the long term, scientific leadership
for this new kind of technology must be provided by 

cthe agronomnists and soil scientists working in closecollaboration fith the breeders and the crop
protection scientists. Theemphasisin evoving this 

I Pe tenl ogy n m us

approach, with leadership resting nainly with tie

agronomists and soil scientists. Te breeders, of
 
course, will have an important role, buttheir task Will

begreati, facilitated by improved water and soil
managenient practices. 

If agricui!tural research has not made thle same kind of

impact o'n food production in the Sub-Sahiaran
 

'countries as it has done in many developing countries
in other parts of the world, tlile answer must be seen 
not only inthe more difficult agroecological situations,
but also in the fact that many of these countriehae ­yet to reorganize their resea,yse o as 'to give

them the strenghit to respond to thle newvchallenge.
 

Consolidation of Resources. the A frican coun tries do
reCognizc~ihe role of research and, indeed, as Michael
Lipton''hai pobinted out, many of them have heavily

invested insuch research so that their expenditure in,
relative terms is*greater than inSouth Asia, South Ealst ,. 

Asia and someof the ohrgop f pncountries,Lipton'sanswero 

this apparent
contradictionis thatproductivity of scientists inSub-Sahara frc ~ias to"be lower than that of theircounterp arts_ in6Asia aiidl tia a. Thimy e 

J" 
pr lydeto thelfact that aWge par of' tu a

2rearc i ricAWain acasapfU idvlpntand the a esearich ~es~d6noti'ak
 
efetv use of' their human and other i 
 rC 
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because of prOtI.Ims of mInagnI.;nt and orgiinitati/im) 
The crnphsis will have to he oin cotilolidation of s :arcc 
scientific resolirces to :Idlrcss priority procles tfr 

prodtiction tather th:in the catloll ofa larl-c netwtik 
At CNxlrImentlil stll ions tillwini! tile clissical intidel. 
Ctonisolidation Of he rescarch station ict\\tirk. 
Cotsolidatio ilal tile I ograill ICl ci a lnd IoctIseate; 

Oil pritlitcs it .-some olltit key isu.s ii re.earch 
niiillacillcin in Su h-Saliarall A\frica. St also i the 

dcvelpipnciit ioiscitlfic nlitlpo\+Cr anl ;chlpillim 

of Iinkits'\ lil thel. \tension scr\ciC and the+flarinclt+1s. 

ISNAR's Colli ordtioll with 
Sub-Sahlaran Africa 
Stonic 	 tf tilC C' in r",(slch 11.1a a,';Clc ll iai\ c's : 
I t+CnIaid r.C 11n\ Ca: ',inlaillAI l+tIrOfld l (." so.d in 0 ,' 

.\fricall ctoulltiu's in c tl ilrititn \611h tt1C 

S ;iIl
iitcIrin ltjli:llI-t1 \C el r ' ittmnIaall i\1ilt 

,.,t . ,)Iand\ il ;itlii/iitlttl like thieirich ( \\ 

I\() ISNA:\. wIhich %N c:niacl It the ( tisunult:iti\tu
, 

(hittnp ftir hi ti iiuii;il -\-! iiliuiiil R<. rh 

((,'( I.\lt) ill 0 l(- ulll- i jtii1t ) Iti c: 01 
"1 (,'liclcil!, 	 ito',,,calchl il-,na~tio+nal ;t!-',riculwttial ,\s+cilp,<-

tAe dle+chTltin c iii ht,.; a iliti'i (d lic., 

placud electrncinliair 

, til it,-, c \\utllk \\ilh
cilliuiaii 
ptolic ik i'lli Illl "-c'ic'll]'i
1il1C. il 'i"-,,I - , in -h1c 

A\lric-in k-Olinlric..I N t \~ l in a,\ Iii.t, (11\\;t.\,-

hc n:1t s\,<u il ii 

it!.addlilitmlit)1hcii .t:l . cac~ l'l,il lill Icn\a. 

It.,Iringth 1i nil ie',cailuc \liica. 

llil
Is> JI' ,lit hii\o \,., i,(, l a 5c\Ucl titIct \llit:c. 
It tlt ,,\ ,c titnil ,.i\ 


i the tlLiltlC OIt k t cllit ll,i cti\' itic, 

o.t'tiItli-is. lho inc hrict ct idcl 

lH .a1	icp ll iilpl-,c~Clllt Of 

t+ih iiiin'iucniltilt 

Ill ('<+lltl~ HI tillIh<." \' 

;iitc'liltliii 'c;ir 	 a\'-riercui'td Itt 

tile Nlinist r\ OfiI li,,Iehr I tlucitioill inl Scicntific 

Rescach. e.hich csnhlteid in acliest to oieali/r c;a 


sell 'o0trainit a;il iliiii cliit scilliiiias lt their 


sci :.nl,,Is it tiioJiittise tll lh' firt otlthese 

s Iihlais\,, is hll i t:t t r Rscealcl (Ucillr 


of Nkolhistm \\itthe paiticip titOn Ad 37 "tiff 

it+cnibcrs. ISiN\ I-his now bet-n ctlicstcd b\ the 


( itweiciit t1 ( "illci(ol loit
tinlitkc i najolr 

rC\ic\\ 01ftihis
+natintil rescalCh s\stt'hl. IlS\A: 
participitedl iii a join i,,,isitn \\ i the \\orld Bank 

andil:\() reii ttn ewxplirc inthe
linvestnieitt ( in iii 


Ivolr\ ("r isthim rt
pseit reseairch Clbirts etiltl bC 


s,reliehIciiCl anIct tdiitlCd lilo Ccff'ctich to0 

achtic C hoil sc'lf-uTiitncsC his V,as ltiihuiV.-lip 


missiton (i tilet nlici \Airk tt ISN \1 incittpt'ratitn 


with the Itiriaii Nlniitr ofiSicitilic Rc t+'ach. Ill 


Mad las+ar. v herc ;i I l iorktd in
SN.\ Missioi 
19N2. awtin \aas Jt0tmsWl ti tI', _'d 

icitoilitlii i ;iitl til rcsairch pliliiiii iid 

pirtialilllni!. ISN \ < Mate a lldnjttr 'Clltribn:til ill 

(ihc puclara;till an ililtlial iet.'.i Ia,11n. a d 
pItiVitdCLt the scr\ ice' tt a ',if IprsOI frtat least t\\o 

'yeastoi oirk in a.t ictthural rc+scrlh pntigntlliing 
and ev.luatiitii. \ith fiuniiiu frtnll a \\'tIrld Bank linai. 


and to advisC O l l+NiCtiltrial r ach Manageenllt. In 


MNahvi . ln1i1v of, the rectll+lluliollat inade hlv 


ISNAR arc being itiiplnilletCd alld discissios haVC 


focussed i siort-teril traini lln specific aieas ol 


research managet l In the conrn minttls. ISNAR 
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will he startingia major roC'iov f thc national research 

s stfl sof lthithpia and Nigcr. 

ISN \'s ic\ as isitd in the 

dc\ clhpnti+nt ofa mjliljol \\tl Bank/IDA-tund,'d 
.\tricilitietral iRcscaicll Project. ISNAR staff took part 

in il! project prepiraiIi tieCUtssittii CointlICtCl by the 

Iank. anid an1ISN\ advtiso+ is no\\ in pliac there. In 
Solialia. ISN:\ R stiff 'ttikcd \\ .scitntists fLolni 

ttir - lI I CINFMYT. 

IllRwanda. rte\ 

- M:\ II ( '\ ind 
l('RISAl to dcine research pro!' lll.illcrops, 

Itcstock. lnd irrigation watli nilla-'lClt. In Sudall. 
fllthwiln anll intICili i t+\ti iirailii: ncCLs to 
iulprtvc tie Illaiiaileillii tf 'iiricttutal h.lc 

( ( i-(e iincs 

"i rec 

('0IpCrati on 0t Soudan I \\otrkl p\\it', Ihl ili 

llharutii :1ItSS. 
ISN.\R assisted !aiir task f ilc CotiltJtlte l b\' tilt 
l x,t+ll t_( lh (.ctltil \ ill signing th c''ti'+ to ul cilOfl Ir d e+ 

stitlV lIClhtlhihie\' ltr an ,iall'siS of the cOUIIltI\"s 

.iLi-iiltuiI ;il i1'.,e tic'h S\Stentl. I5N.\I(, ctillt+i S 1t 
\+iik \\ ith th-e tlt'r \\)rkinti I-itLJ .s tLiup fo0r this 

irplistc. In Niibcib'c.scilitu-1lN.\ R staff 

rticipaltdc in tl( ic\\ ie\ ot1'tcSci-cll1inua lleeti 

andt I-lisitoi lit!i-iii in the M iniis +\of A- rc1uhlurc. 
\ t im c i l \\a";lthe tI'l-cpaiiatitoll..	 itl l a'Il cn'+t tl'a
 

iiietlilli-cl IlltIltlint plan lt-i tile I)tpirtiiicitl IIf 

lC"Cas-Clli iltl Specialist SCer i's.FIlhil\hiiln7 these 
, ISN AJR slaillhal\c \,,i-kt+d w ith talskcatik 	c at_'itll 

Itoic*C1O.fl e I)ClIVIAiCIcn ofl.7 iu t rl RCl-,C hcr
 

<iiIti S llittit S I.'l\i('tC' in/iiibii-twc illdclilili! tl 
nmechainisin', fo~r prioit sc llng, reso~ur~ce ilh~ciltioll 

,il111nit ics+irch. 

sOutli c;ii \ t1 I it\ ie\t 01 t ileesc:cich svstci ill 

/.inlIhil)h\, c wAithia \ icx\ to ilipro\iil its iistittii al 

and11 tro n-t4i ..\ ISNA icani \,ould 

andilna igtiliit catilcjil 

('operative Acitihities. 1SN+-\lRs cNoolicrati\'t 
ii\ktl llint t,\ilhthe ,i\fican countriets dccpeneticd in
 

I984 \ lit+niit carricte tul tf the+'
a stuidlv integration of 

the actitvitics of the IAR('s in sontlhinllAfrica as part 

f thic UNDI) Siud\ Project. The ob.jctive was ito 

devlop a plan Qor A iittcratcd ipprtiach to thc 
acti\itiCs, of*the ('(i cciltlCS in tile SAM(' . l-oo) o1' 

coiiltris-which include Aiitla, Iotswalll.Lcsotio. 
MOIan"IniItuC. Swaiiland. l/aian. /anibia and 
/.iiltibawAC - iiiciibcrt of tlc S.uOuilicrn Africati 

l)c't+ch nit (oor rlinalion (Conlrn'crcic. Another 
exaiiple of this kinl(] of copcrativc Jiivilvemelint has 

IuCen iprogill of Illaniciliitt tiaiin ouilnnizic. for 

\lricai irit'ulturai l i'CSearcih officials with the supporlt 
t,f( 'oopcratitc l)cclopinciit [or African (onstrjtlim 

(('1)A\. Tht'pritigtl"n has Inchldcd ctuintri''-IcvCl 

studiCS Jn Ziilbab\c. Sludal and C lierool tO identify 
tining needs, dc\Clopttllllt of training iatcrial for 

lotuse ii llaanaellltl utid in stcllilS ilad support 

such s,ilillais it tilre ional and ilatiotial le\Cs. 
ISNAR organiied thtese setinars ilcooperatioti with 

nmber of African institutions. ilcluding the EaStern 

aitd thuthti' Aictn anaiencut Institute 

(Tliizatlia ) he N allantga Agticultural Mnllageinint 

Illstilule ((\WaZiliitl), thle ('aillcrooilial MIinistrv of 

Ilitl'rIC tlFuciatiOl ant Scientific Research. the 

Rwandailan Institute of Agricultural Sciences, and the 

Institut du Sahel in Mali. More !lii 15() irtculturl 
research tllanaClS atti(cIOi tllhes semimnars. 
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