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INTRODUCTION

E/ECA!, /l

1, This report is in respons,e to the lhited ~:atiorlS Gene al iLs ... u Iy
Resolution No. 37/245 both in the context and rec @nition o~ th.; w,rLL .. i_,i'
food situation in Africa where technology if, r_cognized "5 on.:: of !..L kl:y
factors responsible for P,frica' s lo~, food an <.1 agricultur ~ roduc.ti.· tTl. ·.he
terms of operative par:lgrilph g of =. ~ r-lsolution ~''';.il st c.. ';Ll.rvei C'! C.::-:iAtil"
food and agriculture technology in !;fric3~ takhl into aunt th_ ,"xL'j,[ g
and ongoing studies 9 i.r'::1king an :'lssessm "nt of tl - )1 J d ..:,., 'l'n;; kTh8t e:t'l ts
and what is required and making 'recom 2nde.tions. S Ii '·ms equ~c t·~.j to C8 - I
out the survey in collaboratio Hith p·\O ::md oth~r UnitEd N1tions sis "'£

organizations, Considerinz th ti8e c.ouutrai'.1t, it 1;:6 not I:'lt 1..1 n%3i' 'ie
to survey such:) broad topic i:-( the Hhole '(2 ·ion. lhcr {or,_; - r~ql..._st n .d~

to sister United Nations orEaniz3tions and other int2:1'lati". 1 0 g"c."z·.l+-i. .ns
(29 in all) to nuke contributins rel&tin? to their fi~l 0f ~p~ i~li~ati~~.

of .,hat exists and Hhat is requir8d. By SI) dcinp;, "t ~·7·;lS .op-= th"l: .... g,..n_~·3.1

view ~"rould be made on the st,_te of technology i 1 : ... J: TCJ su ::11:l'1._;11-

contribution from United Nations r;'''niz~tions ' 6 't 'L t:i~ "pet:: 'nH rm
tion, field visits were made to 8i)'lt cOl.U1tries in ,~rc..._·on:m-1 <1 r;,ue tjonnai .. ,
sent to IT!cst cotmtries. Unavcidabl dcL"-ys in ".. .tin.r fie d·.. ·' s_ 5,

compotmded by the shortness of th-:; visi.t and l1on-av'lil ~Hli y [al T::d~vt:nt

government officials IT!ade it difficult to ~at t:.1C full inf .. r MC '()C! ..equir·d
Trips to all outside statiC1l1S in thf~ count~ies visi ted u(!r<" tl~:" fl- sil'ili:!.
Because of th8se factors the reSDcnse tn the qu€;sti u ai C T;l"'S not" 'sf·?Cl:rwy"

2. The report is based on the lead paper by the ,eli X.(i It. er p ners sul~-

mitted by FAa, OAU J ILO, ILCA J ICIPE and ILAP.AD to tre Int· - .. P;iJ. c:.· -CcnsuJ :'..ti'.JH

on Fo()d and Agricul ture Techncl;JSY in Afric3. :::nd th(: l:n r ern.::J,tional 'LO:1!" "'aT th<:.
Mobiliz3tion of the equired Fiugncinl mld Tcchnc1 .cical . ~sC'Ul.-C~S-l ~'- ·ld .
Addis Ababe. 23-27 May 1983. The papers cmd the stateL'lcnts . f h l!rtici e.tinr:;
organizations provid~d essential i.:1Quts, tn this study .1.nc1 , ~,r:lr:r

contribution ~;as made by the fAO, Tb~ airel is nct to have.:l -;-J ,h~llq.tiVt

stocktaking of existinp, techno10[;Y. ,,,1 ich is ~ormi?: ...ble 3~"CrciB··, ut ~\.,

(!,ive a broad view of xisting technolof,), in .!lfric'l. 1 "'c. Jf sp .ce· m d $.l('~ta~c
of time necessitated selection of the most soJi nt as?~~cts. Th2 e,rn"sio:. 1 S'

been put on the main issues involved.
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SUM.MA..1U-.AND CONCWSIONS

1. Food and agricultural production in Africa has cant inued to lag behind. po)ula-
tion grm'lth. For the whole c1ecB. ~e of the 1970s, \rJhen African population '..Jas expand­
ing at an average alli1ual rate of about 2.8 per cent, total food ~roiuction in the
region rose by about 1.5 per cent only. On per ca2~it~ ba~is, t11e pictu is more
dis~ppointingand alarwing with an average annu~l growth rate of -0.4 per cent in
1980-1981 and -1.2 per cen'l:; during 1970-1980. Behve8n 1970" and 1980 the agricul­
tural sector in l~rica grew by 1.3 per cent only a~inst a 2.2 per cent ~or the
least developed cotU1tries. Food self-suf'ficienc;y ratio in Africa has d;colJlJed
from 98 per cent in the 19608 to about 86 per cent in 1980, meaning a decline of
about 12 ~er cent in the home gTOvITl food ,er person.

2. While Africa has continued to \'litness a \'lOrsening food situation, other regions
of the \·mrld succeeded in achieving some notable progress particularly in increasing
the production of a number of major crops. Africa still has the Im'lest everage
yield for almost an major crops. For eXi2',mple, the average Horld output 0:1' cereals
is estimated at 2,000 kg per hectare, com:9areci. to 1,090 kg per hectare in Africa.
For roots and tubers, the world out~ut is over 11 tons ab~inst 7 tons yer lectare
in Africa. As regard.s fertilizer inputs, Africa consumes 3 kg ~)er hectare of
agricultural land compareclto [3 kgs for Latin America anc.~ 26 kgs for Asia.

3. Food losses and Haste core ren"larlc.:.bly high 9~rticularly post-harvest lo8ses
which are estimated on average to be 10 per centr"or cereals, 20 to 30er cent
for roots and tubers and. H1'.J.ch higher -;.)ropor"t ion for fruits ," vegetables I fish. ~n

livestock p"l"Ocl.ucts, and oiher perishables.

4. The ')recarious food situation in Africa conth.ues to 1.;0 the cause 0; concern
particularly in vieVl of its nel'arious e:L'fect o on the economies of the r(;gion and
the welfare of its population. vn1ile Afric~'s food production declined during the
last 10 years, the food demand. ke~t rifling vlith :::>opulat ion and. i.ncome inc:-eases.
The wiclening food. €!f1"{? has not only eroded tl e long cherished objective of the
region for self-reliance and self-sufficiency L1 :l'ood, but :"lso caused sULfering
and hardship by subjecting millions of people of the region to malnutri tion and
outright hunger. II'Loreover, it has halted c:'evelopment effort::; of many "iL:rican
countries by :forcing them to resort to imPOT't s to cover the d.eficit, hence drain­
ing their badly needed foreig:.r1 exchange for development. The continuity of this
situation is severely undermining the very social Iabric and political independence"
of the countries of the region.

5. In spite of different levels and. rates achieved. by African countries 'n their
econOOlic development f the most obvious common chL"racteristiG of most African
economies, is their heavy dependence on agriculture ",here the majority of fC1rmers
are still producing at subsistence level. In 1901, a.griculture in Africa. made up
to 24 per oent of the GDP (at ~"'i:""'..ctor cost) ana. :;Jrovided occul'at ion to 67.7 ::)e1'
cent of the active populatioh. The importance of agriculture to the economies of
African countries remains paramount, particulEtJ.'ly in many non-oil producing coun­
tries ~vhere the contribution of agriculture to GDP "nd employment remains
except ionally high. Subsistence :;:"arming ~)reclominat,es in agriculture. It is
marked by intensive hrun2.n labour, inefficient haile', tools, poor m~magement and.
lack of application of suitable technologicai in.i.~ovations_

I
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6. After many years of neglect of the agricultuT2.1 sector, many African leaders
have publicly acknowledg'ecl that the greata~:;t challenge nmv facing African countries
is thai; of rural development. This lrias in recognition of the fact that increased
agTiculturetl productivit:>' is "',1": esscmtial p:ceclu:::le to industrial growth, c;md -Chat
the cl.evelopment of agriculture and inclustry is cOiilple1aentary in the long :cun. The
attainment of indust rial iZ<1t ion clepencls, to a Bignii'icant extent, on a, _high rate
of grmvth of e.griculture. The tt·J"O mos'G direct lii:1kac;es Q,re manufacture 0:;:' a.gTi­
cultural inputs cnd implements o.nd the p.rocessing 0; agricultural outputo Hence,
lon~te:rm objectives of gr01',rth, alleviation 02 poverty and the ::~truetural trans-­
formation of African economies tvill depend on increasing the production 0-:" their
rural economi0f.{ t<Jith appropriate )01ici08 <;.m~ resoux,ces clireetecl tOl,ard '" .a.ll-­
holder agriculture. Presentl;y, rural areas have 10il produGtivi'Gy in terms of
yields and agricultural la.bour output and there:-'ore !;'"re gen6r~ting little surT,llus
for further investment. The di.so.ppoint ing peri'ormance in agriculture and food
,roduct ion must be judged against the fe..ct that AC r icc.1 has, 0.8 a uhole, a veI';/
favoUl'able man/land ratio of ~}roduGtion increase. Africa's i)Qtentia], arable land
is estimated at about 1.7 hectarer, for each ~)erson Hhile only about 0.55 hectcres
per person is being utilized. The factors responsible for '~he slov, gro,Tcil of
agricultural sect or in AZrica arc several and com.mulat i ve, Some of the maj 0_

causes of the food and agricultural c:dsis can be attributed in adclition to the
exogenous :?roblems of droughts 8.ncl desertificc..tion to ION productivit;}T rates ~ er
unit oJ. land, inadequ2..te investment s, ')001' incentivos to farmers throllG,fl tJ:.istortec1.

pricing system, fragmentation and sub-divi~ion of holdings ~c in the case 01' SOfie

countries, inadequate land tenu:ce systeins, limited. agricultural researo};.,. rur~.l­

urban migration and institutional const.raints.

7. Inadequ.ate capital 2.nd c:.I;Ticultural finance l'a,cilities coupled \dth lack of
teclmical skills and kn0\1how com~)lete the vicious circle for the poor ste..te o.:.~

agricalturu.l performance. It i8 generally reco,;;11iz0cl that increase in. lahour
productivity in agriculture' is ~ nece'ssary condition~'or economic development and.
that application and adoption of, suitable technology is crucial for increase in
labour output.

8. The importance of suitable and appropriate tecl1nology for the dev010pment of
agriculture is very Hell recognized by African Governments. This awareness has
been reflected in the Lagos PIa!: of Action "rhich ntressed the fact that in-~­

appropriat.e research and lack of improvement o:Z available techniques including
inadequate spre~d of improved technology is one of the major cause of the alarm­
ing deterioration of productivity in food and agricultural sector. To this end,
African governments have embarked upon develo,!?ment programmes whioh aim at giving
priority to the food and agricultural sector particularly food crops, through
promotion of investment, rese.:.~rch and other inlraGtru.ctural facilities. .

9. It is hOl!eVer clear that success of African countries in injecting ano. ~)romot­

ing appro~)riate and suitable technology in rural areaf) l'Jill depend u~)on their
success in develo~ing adequate infrastructure facilitien such as transportation,
storage, handling and processing and distribution Gystems etc., 1'1hich are
necessary software components of technology.

10. Africa still lags for :.lehh.c"l. other regions of the T,vorld in the ado:Ttion and
development of su.itable technology :for agricuHurcv The C0l1seGuenC0S ewe been
that African countries have ,10·;; l}een able ~GO full~T make use of <>.no 1)ene::it :~'rom
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the vast natural resources to increase pro0.uGtivi-<'y 0: the agricultural ector
whicI is e'.,}ectcll to ,J8rVe ,.. '~ c~ 1)<:"13e lor i (I,ur:;:~:2ic,liz<l" ion. So far l littL.
attel.tion haG been given b;y )lan.'1ers ",nO. 1.:o1ic;y akers to th<:.J ro' e " ience ,~nJ.

technoloQ' sJlOuld play in the de·J'e1opr.'1ent of ag:L'icu]:~ur~ in ·... ll"iCi. o Even in t (;
I'm'; cal"GS in T'lhich the promotL on 0:' science aile '-eel olo6Y l" d tie,l"\J.re in \,~ c
development objectives of A1.~rican countries, e::censiv re1i ce lraS give by
policy maker:.> and planners all 6~=-krnal ~ource'" '~'or moa.ern fac'Gor,,:> of i r: '~8 im~­

lementation J management \,:1.11(1 development. '),'li8, Ha::: BO mai,Lly because l or.rt ''''Iic~~n

cOUIltries ;<,1'e yet to £ormu.late adeCluate and. consistent policie~:; and program'10s
for the development and utilization of tee 11010g.y including transfer' o!~' technology.

11. The hardHare aspect of teehnolo,:s,y such (1" machinery, l(,.:..,tilizer, SGGd.J 'te",
must be snpporte, or itu eYf'ectiveness on _.ro',".u "bon, . y the so~tH re eomponen.;s
in l"rhich m.t:1.osive LWGstments \'li11 be l' _ ired.. n~ 2.11)'" im,?orta.nt in the t". v lop­
ment and application of sui <.JIe technoloC"s i~l ~l..zri"'.:'.. l,S t e creation of Gonc':.lcive
environment that encourages "ural people to f':'",cth81y '.loe th€ir ..:....es rur .",S,

sl:ills "mel inveniivenss aid. il c'eaS8 their tG ,nolo~ical comi,eteLCE: il o'~c1er to
enable '!;hOl -to fully _a r'~ici~1ai;8 j.n :.:J.l1ti. con"Lri \.00 to the II' ,9' 0-;";1 C.i T"!,
This implies t lat an~,- -!.: d:sleI' of' techwlo['~r '::f~ be 'llc:~.cle ,·i ,h 3.'"1 Hye ·10u only
on its 8uit:'lbility amL c'.Qpro,.):,',::.djencEis ir l:w' ..ging r",';)id Tot;r:"") bel' 2..l~OI i~G

catal;~rtic h()c:,ct on the ,::'evelo::>me'1L 0" (l.o~" s'~ic t 01""1010 ,'c~l 6~;.i 1s co.;:1':1. n"'''')::J,c:,ty.
It requil'es A.i'::cican goverrunen lJ to ~:lo;1t consist nJc C.lld :well--conceive~. !).l.~.l' M ';'Jld
policies Ghll a.)propriate incti-tutions, chie':' a,mongo nhi 11 is R&D. 0'; h :c "L,.:.ctor::;
including social, politic,.l a.n' economic clir,l'~'i;e ust a Co . e take into C llsidera­
tion. As far as ·~he),:.)plic<::,tioi1 0:' ~u 'table a.n 1 ' ':,1'0 ric.:te teohnolo If i1 ('ooe,
and i;:.gr:Lculture is concerned, all 1.. ;:'rio::'n countries i :.vee a 01_t imildT coO ~ 0 ot
i'aetors <-mel constraints rGt;-::.rdle. s of clif:fe:c 11ces in :wi:c' eEl eot ive ~:"ionE'.l

policies ;.:..nd develo:xnent :l1::,eol0G:::lo

12. H is clear 'Ghat there iLl Gii ill very BUlJ,.tC:.llt i~l Gco;':Je L'U th 'r' del' :::'0l)lic.l
tion of existing technoloGY in ' "rica, botl i, .i'OV€l'. t_chnologi '" -' d 60:.;~ ele; ':nts
of tr:::..cli-cional technologies, proviclell C'. number of nOl1--'GJC' 010 i .~l con::rtr n ::"nts
call be d.ec~l'~ ':litho UnfOl' Gu.'1c:.te ly, the ave.ilabl, in.:orm.::l.';:ion "l'OVlc1..€.J onl
qualitative l)icture of the Gxte~1t to "'!hich-the e.::itrt '11& t(~chnolori()D 2re ,'l.lrea.d.y
applied., c...lthougl1 there is HO dou:'.::t tha'G thi.. i::: :.:tral ely'::' 11 ill od cas 0

13. The diffuoion m:' existin[; technolociG'1 could also be ace."l atoL1. by more
active technological tro.nc;:'cl' bctuocn .li..:ican cOUll'tI'ie. Ihis inc ?c .(;~ .~.,

shuring not anI;)' of research rOGults bnt also of' i . o:wation OIl trao.itionr\l
farming systemG and post-harvest tochnolocieo. Clo,~e co-opex':.::.tj.Ol1 'X)ii'TO n C'
tries is 2180 888en1;1.al;"Ol' the L'.se 0,:' mod~;:rn tochnolobY for th~ control o~ :J io'.nt

and animal dis€3.ses.

14. Intcr'nat:!.onal ccmcWlity C1nd don~r U L, p, f.~hOul (1 51.15, t\c;.op· ,,~ P' O)<.c.tc

policieD t;rith rO&lrd to the abo' e COBG rn ':"11r1 a.r'! '1 tel;)" r;;1l.iJ,: ~,..Gtf!l- ~ion ""'on;.
me:!.'·; iJ.n'~ori;(1tion of mechanical teohnolol'.:.Y ~;'lC inG~~c:,,~,~. :.;u:', rt t 10 (~evelo'P ''''_ t (L

R&D caJ .:,cic,·: in Afric,,:. anCL r, L.:8i 2-t in the e~ i.g;1 0,:11'1 ell.' ,,)t,.,tion 0:" techrw::"o[, r

approP~~i2.t!" 0:" fL."rical'l i·O.CtOl~ E:n~o roent (f,?c-Gor-GtP'pl;::r- cone ·t':"ons) C1 _·or
variou:::; ecolc-, if: ',1 zoneso
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15. Efforts to .increase k.1101,1 cl,; on hOH to f',c«:tire',_ d. tj.J.iz;~ technologjF'o' 0 IJ.Q
aim .:3;" sf,'G'tinb

c
.' l..l: <=0 n2,tiol1al ill t~:~ution f' r ;:fcience; and 1"""("1;-'0' O~Y '''oJ.- ·.l·c'J' 'J.';·.l-. ,. ." ,. Wi::'. t ,. ~.

ning ""ncl development i'Jhic:h b~" its :(l~tUl'C 'houlcl t)e C";, mu.lti\.l.iociplin~' J.':n.(";~i·'~-ir.tion

dealing' \::!'~h all the GCO::1o:..l},C, G ci,:>logic2.1 ~:1rl '>:;c.~1J1010{;.i.c".1 nr-oble.... E anti ·jt~£I'
_.L t

ac~)ec'c;:' 0:( develolJi.lorrt, '-c..;tO)·~:Lon, ~)ro:"l,ci;ioL arlo ".-ciliz;a;c:i.0i', oJ': tcch.c..olocr ;,;1; '~h:..

national level. Such i:.lctitut:~on . ~1oulu. . luo ~"t·.r.i.CE; on chc .1.'01"illul,"·L ',01. 0-;:' )olic:Les,
strateg'icfJ ,1.11cl their i(.lp1(~j'le'·l'ti:"tion: co-o·',lin.:l,cG ir~J:')or-'i:,ecJ. ....nd i.ndige~lOl.L.... t0clm logy
involvin{5 -the J8velo:~rnei'lt vi' local C<1,)abilit.l to L.l'\)c,:,c:':2.Ee ~_L1pr)i.'"v(:1 ecr:-l ,10m".
u,nd ultin.:-:;el;y help to 1)l;J1cl 8, GCLentL'ic e.:n" t,"cl-lo1o:;icE.l cormllUr.,it3r ill e.:r,r.h
African com1'c:r'y,

16. AG'L'icu.lturr,l Co-o·:) r""tive or <.cn.'Zdti.,m ... r;.J.ll o'::--~;en lacilit:;;te thl;~ "'0 of
inoroved. ·ceGhnologies. ~P<:~l" .IrO::'l ,I", 'keti. i..> ,:~:'J(~ in'?Llt rm'T,)l~', tlw' J!!2J:c :1)0881. '1«;
the ,joint. use 0: ~C2,:l'm _. - chiaer-y c:.ncl 0::: po't--he,rvest e _ i·)ti:len-r. ;'0"1.' ;';';).(:11 )'..n':10:;es

as t}1Y'e8}:.i:l[~·7 clr;ying ;;~r..(~ ::illillg, In ,0 ,t ;'~::l ic:.n coun-!:,rierc:, hOl:·eVE.'O:-·, .~he

r1evelo~)1~en-' 0;' Co-operiJl.t-2.veo ~las ' ecm VGr~' 1 e"'~ 00 fe,T'.

17, The fIl!:,j X' ch!i-.lle--lc,,- i t' c C,Gvelo;,JI1H9.:'. ~,nr>l'O!o-Lio: of sciRnA~ £.'C,,!. ',',er; ~,ol.owr

'L'or agJ..'icu.l·:;ure in IU l'ie,.., l to evolve ' nc~ ")roJo~u.tc mo::oe .~.~ iClGL';' -tcclcoloL,'ies
'chc:,t i.'o,rc l~ull~' s~ll.a,~)ted 000 t:1C ';ocio-cuJ.iui'-l, 800nol\ic <;;,t :::. e(;(jloGlce~l envoi rO;lI e t
in ~tJhicIl~ric,),r f':;.XlIwrs ~',n,)!. tishcrmen oparCl,;to, T~:..e t,.. 1lk~ €>rrc;:. 'led 1[.,ve, 1.00 [.0

eSi)ecic:~112l ~!itl:.. rGGearch, c011.cti n:lu. <1i s(;mL.ation m~ LJolT!'ia./"io_l i

tion, trainil1[;, ,.:;;:tensi.on sCl'vice:;, ,'.yo. ·n:.:·_,-:,rb;Cl.ci;-•. ···2,J. clevolo:::m<'mL

18. Tl e choice if; eitl.e!' tl'la.; () ~ ',eG' 10 0Q/ tl:'C~;1;'3.i: (:::: 01 tGchnolo;}3' C:,e-..re:lolJ7.10i1·t
a. t honle or- COi',lbii1a--'~ iOll of both dlich a:,x.::>e l' OTC)r:.•ct ic:;J..l. TjllichevcT choice is
mad.e, act ion~; (..,:ce rccf~~ir,-/:. oe-L-',JG n tee molo .-:-ta, :':lOci:::l ,,~ml eco,lomic c'covelo~)m'3rri;0

1m lortec tecill"lology :JilOU1C::, 3,';- ;:o,.c as .0 sibl3 'be l"'es'~J'icte(~ to 0,:"'6'-:',8 0":-' 12;l·'ca,tcst
nee and ould be the basis:'or i H'over en'l; 0;'- 10c",1 ·~cC'}mo·ioZ.)r, i...'-11C~ Slll)ulcl not
inhibit loc£.l in1 iative c<.l.~)a.l)ilit.. a r1,8velo;:J1110nt o':-~'o:ct, I'~ lilUS't cnci.(;;.;..YOl..:L' to
ernplo:' loc;''1,l r,~o,npo:'10l' an(:1 she> -:.1,::' b co ;'--e':Icc'" '·'..-c bJ l]_",inE; ei:' ~ iciont ,{O,C I'

propol,t ion.:! End tech.liic2-1 fac'cor :"'11..b thui;abiLi:ty , ith reG')("ci; to scaro ..:'Ol~ i .:-;1'1
excha.nGEl resources.

190 Hic;J.l~r ::'overnmG:lli; .9riorJ..t~· 1.'0 f.' ';"ooc1 '1 1 ~ . 'ie-ul ~urG, in ~)ar" icul,::;:c in ~jlJ.1JJ.ie

inve:3tment }yrogTC1rnmeB, iEl on~ 0-;" '"he man .. l~_Ol"'C:':""lt GO~"le.:.':,t requireme~ltG .... 01' the
fas-cel' c.1,.pplicatiol1 0;' 'Gt.clu oJ.o(;'ical imilx'OV anto. L-t.:e:cgel' ..;u'..,lirc inve;:;"tm;mt i.3
requi:'£'G(l in many chr:lerent :':ield.8, Gs))ecially the '';<11'1.01.:,. 2,"l}er.;·" of infl'c"struci;ure
anC: governI18i-:t e···'liCG~ lOT ;\"Jl-'f1l0L'f~ dibG1. 33S:/'~ lJelo·~.:~ 1.\.. :~r!oro S~lGc~ril:; ~~!'o8.. t-rllcre
large cu.)it.J,l inv ~~f!181TtS [we l1ocC:~t)' to 1J.' ili;;;e t.ho .:.l.vctilab1.: technology j,B the
cont:col of hwna, slc8)ing 31c1:n88," c,nd <:;'lli~'l' 1 t .. Jr~Y,n()eOmi8,oiI3, ,,),11(1 the (eve~I,o')fJlent

of the clc:;).rec~ i1r-ei:LS ·~'o',·' sett1m:a,:nt ,~~ncl iaLe: :Jit/e ,..~f,'icultu.(";' A- 01;; ";i.~f yhich
could. bl'i!i.g (:uite CfU_ic': l'e ult ~l ::'p t· e !elie:.bi1H.:.;tio . ':,"1C il:1.DToVenWyJ; 0-:" q:::.i ,Lin""
irl'iG~;,tion a!l(1 dre.,in:.lge s"~h€n~es, ;'-;:0 ho;,t·~ leil' tee: 1010:';ica1 l)otel1ti~l (t.,:~ ,Hell
as the hCi:lv..'Y L1V8stinent 2.11'0:-,': 1112.de : n t E-m) eould e ::101'8 ;. 11,Y' re,::.~i.sc£',.

I ,

20. Clor;ely allie to i[!llC...· 6'O\Tel'n[£l(~ t '1 ·ior'i'~..J if~ the ':_10sboi. 0' .~c.e(;1.1~v

incent i ves t ~ JLl.ic.Ll . re i d.i~ne"lS[.ble if )~2..l:' orr:; (::ont' ~)c.rt iCLtlc,r IJr :;1,11 f: -nie:-- "') .
are: to un '.cr'j;,-,:,~~c the <;"rt:r(', C-OL,~ G a.n;l :ri~L... i vOLve,: it; us" lit" 0 lerl1 ')H"'d.c\.s'~;c:

in::mtl:l and C" :tl'Y~ \. otl"i; 0 ~hC1't' ll',l1'oV'eme ts -t 9-:.l . ,v·~ 'ItO·~ t!"i~ ll. b::,_'o c. rrho' lr:;

a d.if:icul'L d.ilt:j.l)illa lJe'~ r,'ie,") hig! 01' price .. (.)!· f:;:J. ,':us' a" ' )'rice vhe,'\: "1'1,) 10'.
enough ;':'0:' )00.1" cOi1:',nners, t tile ga':' ha;:..;. i; 0 be ~.Jl'i(lC'(;(l i r,:OIDC U-::')"L' ("'.no :;hoI',



E/ECA/JE§AJ)/il.GRITEK/l
P<·c;e 5

:lor instance t11rough food for work u.nd :?oocl clistribution and SLnplementar:' feecting
schemes :lor vulnerable grou:)s. The il1ccntive~r for 1 'ng improved technoloGY 'GO
increase the product ion 01 locell food cr-ops Ii ce maize, millet and sorg-hun, and
root ~3 and tubers ''''ould be onhcHlcer., if less encoura,gement \'Jere biven to the com"ump­
tion of' import'eel vJheat, the proc:uction of Hhich is unlikely eVer to be economic in
most of tropical ArricE',.

21. IIost of~he limited technological progress laS been cOl1centra'i;ecl on e::))ort
crops, C1lthough even (or theG~l crot):;> yiel:1s c..re usuc:-Ily less than elsedlere.
There are as yet :teH via'ble .;: GO' ologic2.1 packages ~"'or Africa I s basic fooe. cops.
that ,,~re re2.l:.y for ,;:'arm level al-,~)lication, especially in the are"',:' of t9GS

favour2,ble clim~tG.

22. In the e~:port sector, the i' CEnnlves to V.se llr ;roved '~echno10gics ,~o:!.' '-O'ell
)rodndion oon nroccs:.,ing f'.e ea,' hGavilJ on Ly\;el'na' ion2-1 COfml10 1it.y ag-~"8Dme;Tts

cmd other clevelollllents in Horh'. uT2-cle aI're,nG'em€n'~8 tInt 1:TOllld Jr';'ng hi91.er ~nd

more 8'\;;1'01e e)::j?ort ~)I'iCef; .:;,n~l larger marko'~f';, (;'.3 l'lell ,,:,s less (~iscriI.i;'1,.,tio11

ac;ainst l)rol'.ucts p:cocessccl in dev610ping countries, At the S,,~llle time, hOVIovel',
price ~Jolicies of the mOl1opol;;r e::::!ort Wal'ket ing boards aud a.1so 0XI)ort ta::c, tiol1
policies require revision in IilUl'lJ" countries to yroviclc better i,ICGnt iVGO J.·or
:)roclucer, ,

23. :Cs)eciQ.ll;:r L'or smOlll producer... , 2,ccess to irl~ roved technology is as itl)Ortant
as the price incentives required for thern to use it. I-Jhile many im!1rovecl C1'0:)

varieties have been clevelo)G0., they are use(~. to only a lilll.ited eJc Gnt, :J<1r"'13'
'because f3eccl is not availo,ble ill 'che right -r ]-n ityand c;uality. Co-orc~inatec1.

seeel l)rog,cammes, covering the )l~OC',uction, collco'" ion, lJTOcesr:>ing <.1nd c.listribut ion
of gooa qualit;y seed, are tlS _ellti;;~l. E';::t'icient 7 10',:-c031; nervice are required
for the 2U~ )1;/ of other i;"ij1.rL:s suell as fertiliz-c G. Sub icE s ma.y Llitia.lly be
necessary '~O encouraGe ·the use of such inputs. Credit EacilitiE,s have to be mac.~e

much mm.-'e wLtJely _~vailable, particularly for sm:J.Il '::'p,rmers.

24. ExpandEJCl aud' moTe elfectivo extension services, closel;;; involved ui <;;,pplied
reseG,l~ch and clemonstr2ltion ;)10'(;8 on 12,:Cfil81'S' ::.·ie1t~s, 2.1'0 a key elemu~t. 'I'hey l;loulcl
make more impact if they s~)ocific;;:,lly inclu(!.ed l!Omen in their target 00:, in
vie1.-J' of their great importcLnce in i'OOG~ ~l'oduct :1. on <1.S Hell <18 _ rocessing Ll ,.ost
A:i'ric""n farming sy£;tems. :Sxtonsion services will incre<.1sin[; "J have to atlOl,)t i,nnova-
ti-:m [1C".;hoc,8 of' r Qf;Cl.l'cll SlLc:':"icient scattcrc(,~, 6110,11 'a. erc '·lith 11... iteu Gta:r;"
Incleed the 6hol~tage of trained )el~sonl1el for e:-::tension <:1.1.0. other ge:rvic s i3 one
of the greai..est barriers to the :Z'c,ster s:n~e3,Q of :!.rrnrov (,1 -Lechno10!;;ies in Al'rica.
Eassive O)rog;r '-les of )ratica11y--o:ciented mi dle,.. levcl t~1.inill"" are l1rCGJ2G1y
require 0 P1:',nt ;?rotectiol1, ul2-chinery re!J;:;ir tmel . C'> i1rten.:.:.nc, (including "'ishing
boat encinoG) , the opGrc;,tion o? mod.orn dOr28'G e.-nc. ')~oceGsint5' ,< cili'ciea (, .ch
as grain mills, slaughcerhou",eG, scHT.nills), "'.n(. ~'ore~;trJ T.!o.rk ',i ch 10 1 cOinI ..n.i­
ties are only a fev.f examples of '., c 2,1 y arearJ ;Ihere 'Llie l;.;,c\: of tr·J.inec', ')ersonnel
is a me.-jor ob8tacle.

25. The list 01' other 8e~'viccs -;;1: at require im~n'OVeii1ent is a os' emUesD f CLne!.
onl;y a ?e\1 C2.11 l)e ment ioner_ ere, N<.1rketing hL"-S ," crucie.-l role in ke '~ing

proc\.ucers in 'Gouch \lith )roc".uctiol1 ::'lossibil:i.-l;ies tI1at.,J'o in li~1e uith COhS'U!'JC:C

ciemc::::.nd, aml also in easiHg, b;y g:i'eater e:'.,L'icicmcy r3,ncl IONGr cO!;Jt S, .~ e clile ma
betNeen remuncrc:t ive f~!'1Il ;JriCC8 ';~l1(~ 101.'J CO;ICUIner ~~riceso rOV6Hlents il
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transport f particularly farm access roads, ;:;.re essential :L'or ;:'anaers in renlO·~e

areas (of nhich th81'e are man~( in .."uriea) to 1 ;vo th:; opportunity to pro(~ltee "or
the marl,-et 2.nd thus profHabl;y use improved teehnolo;sies. Better veterinar;)r cyncl
aniinal husbandry oervicen are re(~J.; ired, ;lO'i; only~'or th;;; control of 113." 02'

cliceases but ~;,lso for t e Jifiicul~ ta.slc 0:1.' invrol-:'ucingo 2,n anir::ral com~)onent ("01"
draught pOI·rer as Hell as mea:t, mille and me.nura) into farmi!!&, systems trhere H is
not traditionaL

26, Farming systems re8(;aro11 involves '~l e ill·~egr".tiop.. ~mcl concentr' tiOll O~-: ell
scientific (lisciplinec on the' common COl strail'L18 l)!'CJule,n sots of L'al."mcrs. rrhc
remov<J.l 0:'" these constr.::>.ir J~B 8houlc~ enh-'J;Llce 'i:ho~~'.:crJler'::; ;:J,bilities to oulJfJte.ntially
raise L~l;Ticl1Hur,,,,1 ~)roducti ,r.' . f 'nd impJ.'ove~he -':'.intena:;lce e,j d Jert i li'~:;' 0-::' 18.;1(1
re8ource~ oven . ime. As -L~18 tern implie:-3, ,rc::mni e ::J~-::;;~ow' T(we::trch should C-8S€:88
the i.H:18.ct of '1ny innovo/ iom: or che.nges in t 2 clevelo)iTIel t c:i;:/steDl ~ on -the v.::.rious
sizes <...nd ty:;&S of holdings unc.er the resoarch corr1luccncl a1'e':':'8, l'eg~1'laG8S 0::;- '~he

tY)(:l of' changer i.e., technical institutional or ~)olicy"Farming systems. research
is there:.::'ore much broader th'll1 trauitional fa.rm managemen'l;, croppinG' or livostoc}:
syst6IDS research.

27. Plant bre0c:i g .. ust ~ \..1.in a ms,jor )ilrt or the oveF1.11 research tt:.:'us"c
tmJarcis ne\[ a. cl mo e C1i)prOl)ria"be toclUlologies. ~,iccny more im~0roved vc1.1~ieties iOi.J....e
re(iui~ced that -,'lill give hiGhs::", and 'bove clll filore ~rt.J.ble yields in the ver;y­
::liverse "mc:' otten clin'icuL ero) production 0nviron:;;ents of Afric.;" anr.:l~hat (~O

not rec:uiro I a.vy e](pelldi-turoo on other pUrChDySsc.l il1j)uts b;y small f:,rme '8, ThejY
have to be adaptcc'!. -to ~)oor soils (inclw:.ing a number oj,' s()ccific illicronu<;riont
clefioiencGs .:'.net soil toxicitic3), uncertain "C'.i;r~l':['cgimeG, rili:::ed c:;,"'oPQinc, a
:i:ormidable ilrl'a,y of pests 2.nO: dir.ou.ses" and (rot' ';;he time 'hoinE; a'~ leg,st) lO~i

levels oi~ n'::i.gement. B:rs9cUn/?; 0 dur.3.ble l'\3sistancc '00 pests 2:;,nd diseases is
of part ieuIa:-: im:J0rt,:1llce. b,tch mOl'e 1) a.nt brov:ing Fork is required. on s1.1:ch
irnport&nt ~'I.frican crops ,1'.; millet ani sorghUiTI, thG v8.i'ious typeG of rainfell rico,
food. legumc::>, root s ;:..ncl tui)ers, anc '1 £l.:" vege t;;;':bles, uhichhave tended ·~o be
ne;glec-tcc:. until recently, Profiles - re o.lre8,cl;'l 2.vaiLble of the LosirubJ.e
ohal'aeteristicr; to be sougb:~ in lost ca. e3, In the 101 "er rur., the cur"'ent
rese"",rch on the transfer of nitrogen-fixing -[lro)ortj.o[; to Gta)le cereals, roo'es
and tub ra could prove.articularly hoene,c'iei",.l in .l..fl'ic<:t u

28oL:::'.11c1 tenure sya'tenls a.re in general Jess of .:'..!1 obr;-cacle to technologic-,al
iIll)rOV6t\1 nt tnA:i:'rica th:.l1 in the rest of the ::',ev010~)ing 'SOl~V, T181.:'G C'.re ~1ro1)lems

in floffiea.r02.S, h01:lever, incluc'~ing no':,,'D..clic gr2..:.;iLC; 1" Ghtr3, in~~ecu.re '"en're hat
limits bo"h the ';o8sibility of obtai!1ing crec:.i·~ : cl the inC(;lr~iv~ '~o 00, O":..'..t
im )rO'loment, The c'civision ,."nc1 Fr" r ento..tion 0: Lc:ilcl..Ll""S on iI1heri-L2..nco; C,11[;

the ;,re"'~ ten'~l' Slu".ll, s ,··tel'Nl.. ~ cl irreeula:c ')lo~s inhibit 'ch::; USE: of ;:"b108'
6.-[']::: meoh.::~nic<",l e "ui: eiTt. Grou:t m1118r;:;l1i9 cOij.1)il1C~C: l)i ),;,1 iY1Chvic',ual use J.'i{jht;~

have cert,'l,i:1 aclvant~b s, but they a.lso ,cre,£).:~e ('.1,81 'went ives to the ~)!)lication

of im)I'OVeC technolOGies.

29. The role of tlle r\.1..ra.1 hou3eil01cl ,"-f:> both -:1ro rl:nction 3.ncl co.. stun\ -~io' ll. n
(and thtU3 the im~ort"ncc or )ro(;.l.tetioll to .....s~.rc ," lmifJtence eeclr~)t tl10 ~m"l'o
Dattcrn 0: lc.boUT usc ,or ~)o'Lh :ZC, ing ancl non-J"'~rLi1ing ')u:rposes, ami ini;er2;c-Lions
vJith the o:t.L'-:~'.l'm oeoto::c, L'Lclu.cling nOll-agriculturi11 eJnl)loyment opportunities
should be t<:1.ken into consideration in reco!!lmeading i'c.rming 8Y2~;ems a.nC:. a~);0rO~)r~ate

technolo[;Y. The search nst b r'or ~mall-scale but highly j)l'OC\lot i ve ~)er:-{tC.nent

farning syotel,lS based on '~1<:1 close integl1 tioD 01 01'0), lives·l;och: c.nl. :[OJ,'CE;tr~r
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prod.uction, and ~ some ccses i'i~h :)rol.LC ~ion a.;J 1,!(.lL '1n·~ oElCL1C'" m;,-.:;,'T.iag-
IJoint is tl ~-'_G.l mOle ~:.!cr010~ t1..ll.y 07 -~le ''l'"'c.'j:Li j'-~- :"'r:::L1i1g :~~/C·~I~~. '.:;. t
have temlG,: GO oe o,i£..:mifi;;;er1

• in ),ue )0.;.:;'" a;J rH~diri.l1{' t·o '"g re,Jlace' '.:" :''f'~

CO~1']',Jlet ely. The ,'lee _ ard !.)(~r" ~ n c::.i '·e:,1c.:e s (,0:"1" ~ ,)1 ~'O',)oner';j B re';;lll.ir- ')C\.J."~' "u1&:;.'·-
ly c=<.re':"ul ;"tucly as y.rt ai' t~v:' he...;':,,; "or mO,LG:cll me"i~ol:,;3 of in~o;(r<.;,t~c:, eon' 1'01.

30. it bauic <lim liH.li't 'be the 'be'";ter usc 0: so:;, 'C "1., 'J 'L .. 0

increase pl'·oduot ion in .',:;!-.' r,' 01~·~ 81' 1 "1 a l' 'to CO~l~E.I'V(;; t leS: r OOlU";"S i :..' ·<'1 tu e
generation!;'. Luch more needs to :Je }:.l1OVlll ab.uL the behe!.. ·0 f' oi' rop; "1 oiL,
u.fter the remo'val of thei:.' J)rote ,tive j.'o 'es' ,COVO:-'o DI'.!.icie t SY3tem ;.-:..:ce 1'1,>'­

quirecJ, fo:.' the recycling l' o1'3c'ic ,T:;J.', ·GG an· thoi ..we to ui. i~hd.· 1 s'"':i. :ertility
in combinc.:t ion 'Ii~(. chemical i'er-~ili2e.rs, Furi:hei' l~et=~ile', '~or.-l;: . r" r[1:~lli1. e::.i. Qj~

micronutrient rleficiencie~i and ~{)il to::cicities. ,ll)~')licc, j'Els a -ci 0:1.1 'zol E. ::,n.,
bluG--groen algae, 'laldn'" use ot "'L:sian experience, couiLl. grea ly .J cr~lJe .;1}

produc'~ivit;y' of A[l~ican rIG p 'Oc"\.1C-010il. l;~.ter ]'o1.:1r.~geroent ....ystc:m~ au' t' ble .!. r
slc,11 farme.c'o ",'-ill re~iuire (:()v"lO)m(~li;, as uell c.;.G lauI '~,le or 1) -'C ~,r","0mc fo}'
irri&,,-,t ed e.reC!.so

bl"
"

31. TLo tra<litional a_-,~)r02,ch to mc'chan':'z,:>.tion is au-lly to a.Li; .l:i!'J '0 reL'::',G0

manual technology by a comple' e 1ac~cagc! 02. an:i.i:lal c::tau,_,ht or traci;o me,::lJil.ni~at' 1.

It haG recently been snggestsc ·that it (';()ulc~ be"t I' e alJ)I'oaohe ,
looking at il1(~,ivicua.l t"'.nl\:s, toiete ..line ,rhe-c e~ they l_OU , " s"
hand,anim[:l c'r:':'.Ll,sh:'; or tr'<lC'voJ'o ~'1;h the hi,,;h Go ....t of 'L 3e Lo' f
animal po mr if'; lil~:>l~F to ')rove '_ crea i11J1.l ct';; ",'::tiv , .:1;(. '" b_
\>Till be ro ~ui.I'ec on -:;l1e ~)rce(,il1[" 'LI'ai lin
as l'Tell a5 on Q,~ ;JTO;)J'i~:t;(.) 1),1":1 ,;z:illg ~,LL~ i.'1l~)lEken-~, ,
tu;r,9,1 en.gheeriu[:; 'vlhel'G ,~.'.:c'l; lOT !·'ese"":'Cll UOt' .; -:J ~ \. "I ~'I'l 'nC!1.',1.n t:w 1.;:;) O:L r:- ;~ll

tractora in Af;riG;.il condi'i;i()m~, CC"":.i.1CGt', ti 1.:-.,?-', :':,1' ~~~,rm bl1il.inE;'8. .'o~~, i~

urgent 1;:/ nee-de ~ on raIs,l :o.ner n
:, G~"s-LerlU 1 ::.',d .'2r':i C','.' "I'ly OIl tho 1(7' t)lC~l, lcr''C 0-:

alternative rerJ,8',ic,olc"o'.'.: cee o~> e:rl·2~ t::YJ ~ tell C'.~ Y L s Cn, Eoler Cl G. ,:i- L. ~'l"Jrr'

1 or use in :':".lI'.::.l hou,'JeilolC:,s, vilL'de co...11:..11i·~i.e.'; ,.1' :. n~ 1 i .... I':·~ .. " ps.

32. WLore 'dork is TG'-luire(~ 01 ~ ou~e~' ero'"s c,)·, on r.(;,", l' (lues J.~o:r 1) ·e'3.~el ,f~n c, l"

as h2.y or silag~) as 11011 ,-',3 Oil '~; e L"uillz,::.iion t;, li'lro r toGk 0_ 3 e ~"lJe';i '·L.. .; c.,'
r'e-eid:ue sand _\:.rro-inaus'l;rie.1 ~'}:/'-!. ro, .1.lct s. '. '')-l~ ~;l I u.lr ')(~ C::';~)E':'Tlde on t ,j,r3 inrirov(.­
ment of J. ..~'ri(;"ll br.A9c;.r.; 0:1:' I i·Jcr.::i;ocl: , ~c U~ ,,' tJ.'v ,)"n010 ~r.).T 0e o:.na i' ~ i~ili.-t"i~...n 130

The develo_ 1 OJ I; of im':"lmi"o:t -i ,1 '~eu l)i 'ua::; ~.L,e.L ::r~ t<ty?l1oso,'lla:;is, ;;,I::l ireJ,_ ~~,

some other iuajOl' lives';;ocl: r. i ,8<:.1.8eS, \-(Quld re )1'8 ..,,111" S': l.U'ico. xe:: ;~-·;;:ll"()LC...

Furth'r invent igation lifoulc e ,.). e".'ul i Q Sl1Cb . ,r~.]"o - CJ 'Ou~} liveC1tocl:
stratificution ~;ystem6, and 52-I. c cro})iJing a ..

33.. In livsstock prio:.. ';.) shGuhi, be c'ven to ~r'~.!..l~ication of ('i~~"",:3e

ment of ~nimal .:. 6e~. Sp_cial "':1 l)'-lc3is ..,ho 'lll 1)· ,·iv'n to the con -r 1
fly through the use of aV..:1il,;:.;. IE! technolo~:y i, l~ocluctior~ of i;r~r:l'.3,no,~o

a.nd develo~!ileDt of areas clec..l rl 0:,:' tSC"'C8'J l.'lieCl.

<,,: il . p __~ '''ov"'­
o:i' -: oe,-1; :,

i ....,:i El CEe,. t (3

340 In fislw:cies the main l:>l''ior'Hy is the b!3i:tl'}' e:l<iim~~tion 0 J, ., ~ ~3"'..;~jc:J~'1 (':"1--
elud.ing the use of remo;~e sE:l:.ing), and t ..8 x~iliz"t·()h oi' ·~h'E' ~·~orr.:':I1.l-n' ·~o

devise teclmoloGies for -Sheil' e:':J].oi'cat' on a.J ..'rc.l.: gCl:Hm.~ i.-, suet·.J:"! J. 1;-. ~is.

Further ::.'e ...eo..rch iF; required Oil ac~..,.),a.culture7 ~ e. on ,j )03.Ji 1(0: clev lO)i.loll~

cross-bred vu..rietieG 0;' ;'ish ior tl.1is pu:c~)O~c;;. AJ. :iS2.n _i:JhoTy.~vi31o~:JJ:e,Ti.e,!1:.':"re
major emphasio uith considel'a.oiOD to . llppovem·n'i; of gE:an3, e~l.::' jile I~ ,-::.nc~ 1tn~101'::ing

services o:Z' toN.ge "roces 'ing t tra.n8~)OI't 'l,nd rJl':'~l"~ ,~t i.ng
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35. J?ur-:;her' "'ove. ~l'rt of !lO",i;-'1~'.,'ve;=.-;: :i'oo~~, '(;~c'mo' 6i~,., i:epell s g:-' .:. .. 1,:," on
the d.eve 0, 'c;errc 0:;:' the -,l-t"".:::., nCl'gy I' ' 'e:.:' e', :;() <JJJov"'.
CheCt. e1' <:Iui"JfUen"t is s'till "f'.q irec~ 1.,)1' v_rio'.l.J "s )o~ G of ood :;roc8~sili{r, ,1.. ld
!Jrese..:V".-[;i\~l at. 'tie .-C'ai_ ~.L;:l '1 :O}:: loveL T e losi,' of a ..,uf,'icie:nt ~! in
expensive 'Ut::-,:covocl cool':il'lg ate • -th~i; GOU~ 1. "::c rn':'l~.1..L'.:1ct1.1J'e~ , oeo. 1,Y irl V"E'.Gt
numbers ,.fOul DO a ajo!' b:C8"",'lroug'1 o~ j,n ]],2) i~l~' acre . "ioiJi:ri u~c 0';: t'1G

limi'te(l :uohrood su. )~11i04 O-n :':1 :c."..inin:: t e li,ri.1 f1'... Is ot "'oor .L:~"!.l 1 0 H;e--·

holds.

36. It i,:, ur Eo '",. t ~ ~le :','8&1 '\1' "1onita:n: ": 0" 1 ~ d. .:;c. ~:i1[l.

{'oreE:t :0' er or:.· .o'a-Lin DL~','il',~ r.:::'~LJ1 ;"1' Ll'" 1 el.oto .;e'Cl3i~lG t. 1ee. T.-~-' 0:1 0

'c11e chUl1f;' C '<'';~tati.on e:ad ' (LUt:; c~tt n a o~ J1. i rlL;'- a ca 2(,,:1. io"'J. '" _ 0 e/ e'~

to th~ COile' ~-'-iol1, managem 1." --ild ct,;c,-ve-l :)!lll.ll:L o.i. l~na. ~lld or",~" lElBo'."rrc:::,>

Hooel tec11nolo.:;y :t'e~e .I'on i :-G(':',til"01 ~o incl' ~Rf.: 'tll nUIIJ) or species :_0,'
mi~{E;d. t opica.l 1 or'eG'~ G thai; c£!. mark t; eel., III v'i _, of t 11 impori,::,:, 0('3 ()~' iOoc1
as c:. soure ,;:' energy, ie .:..:.') 'rJ'Lo c!t[' ise eclmologiE';" i" g 1.c;tic imw-o- 0-

ment antJ. 1" GUltl.rC base' Oil COl1Ce~)t', (a 'OiO:lCi8k> I) od C'~iO.l al l.'C~, '~!lCl

ali"O speeiu.-....ized 1. :cvestin~'$' an )l'oce .. siu r~eii oda,

37. The long' li.,:t 0 r&luireril;"L/- tc ('or im~)rovc!leI EJ

agriculttlI'al t Gehnol ofiW' in l' c...."' e:J ,.!.n e 10):"l!lOUG t ...,,~ _'
It is cleai~ tha't.- Ghe re'"'ed_ ,,;" t-y -c~!ID G ha 'e '" very (lrecisG '(h 0.£ ::-,:c'ior"i', - "'I
aimin,~~ ,s;t ;; e l"'1,pi. oluti ,:1 0;' " le mo~ oil f; l,)A.~O\1' '01.' -Lh,C) in :ecciGJ:
tr-ans 131" 0;- I'essa-ro to :;. r::::d;('H' J ;.1_,i, on on~:':"a :'l :!"e-
search .:.::; esc n:L il1.~l1fl IooI-gri(;L lturaJ. i.o:.:;ea_',;.h c81rL'es \-,rill
C011tinlle -to l~)..y a ~~O'~l ole ·'~ ..1(1 1'" li.T' Io-~li.' _·';:t.. ....ti£.l -Zur~· er ~~r)- ciori, ~11C:.J lioi·t;
immeclit:.te nel~ is .i'or 1;16 Erb,Ef, g'tl1enin$ ,x? H::,",iol1i.:'.. re:C3a.rch rg9.-niz,,,t:'on;:;, in
part t;O t1llJ.-b they com '<;.1:_. :,;- tllCa .J.nd ~'C~:OI' £.(:'va:]t,~ or the el3U,LI::1 a'btRil

iLlternationa.lljro Co-orClin'tio bdH en in' e n::.tion..'l rose(.Io·'ch 'n3titu~ion is
hiG'~'11y c~llc(;, j,'();, CO-Ol" t:i,Oil anl co-o ei'.:::t:i.ol. 3, 01,-" na.tional African Resea.rch
insti'~ution 01 oult' h8 Given ~o:: ~) 'io i't;y'o I if. -..::....'ticnla: ly e el;WlJ,17 'to ...' ­
vide 8Te<:J;~er incGni;.ive,~ :Lexc l\"'_~:!:'ican ""'L. ,'cult rz. ,ci~nti'''''t - to G'i;(;ty (}, i21 iheir
mm countries and ~)J.ay t.leiI' )C,!''t in 'Lhe c '::L~C:J.~' on 0" hu..,gcl' and \:l.:'.Ll1.:ri,ri'i;ion.

38. Li:c.fmi'c1ct '~'ng of I)lli..C' 'j tery equi)f'l,en"o ...; rl innlement::; i1 } r'ca r8€JL to be
encouraged. Tr 18 ,)olic' w "n I -:-n,:' GO\J.i1~rie8 ~·JE::.-\iO l.' im.o::-'1; 0; i"l~).lemcyrc 2.1; be
eX:1€:i:l,3E: OJ. t 1€ CLevel '.,.. O'~ loca.l fln1rl"actv:ri:1\3: :Ll1cl.lsGricr;. I 1 re "~ 2. C .

for r(~Vi;~;j,Oj,l 0'" t,---._ 1) i~iesj -j'I'9.!~e rc ~1 ~ io: E) to (Jul" ('8vE.lo~')m ,n~ ~)i' "(';1'1

c:.cric '.l'~ur.l machine,qr i1"[ m:;'c "is::;, 'u :...1:"",I~tiLl "'.'lin an 'nd oV e
reo;;OITC eOtllcl be .:.chieTJ'Bc:' ",hroLlg. ,ro' 2,' ;Jel':;ctiop "':'I~C~ ·>-,'.,;lc~r:.i%";:io 0'"
et__ 'i-pmel1.g c,n~, h,) '.::i'-ic :-:--,\. ,la'~'.Jr-i--,lG ,,0 -1.1 ll_3nuf.:.("u e" '11,
Afric".i1 GOl!. :r',L "" O'~' ;: _0 oU:si':G. rhe _ e[c,' ~llont 'to :)-8

ir::joMe'- 01' ':... eI31~iev. b' >IOd.-OOC". 'lQ1...1' t:.e~",'ul:'J :C~,),JllC,r i..,Ll0 e. :ior ,,>t: set-~,lGr":

a 1;;.. t:,t ion. Tho eel "Ol' :' ,'- er:r~;i;e,j I::!, lona )ro- -,ImU(;;-, 1 inl-:' ng u.gri(:uHu~e .
and inc--J.l;1tr:/ i:; "rTea.-,l~i l.el-~ 1. ;~lOm A[1"oo.11 ,,;oUlltri.:) (3. "C'og: '.LMeR t.·o enoou::.' ge
artis.11 llla111'.:::'c:-.C:;'i!'inr; of ::....,·.f'ic ltur.:.l iJii~~)l.~n l~'i; ,"' lUtl~,-~ -ig'lU'c PI"O!! in- ltly ii
)lans :Lor rE:lo)~ eat of U1"2,e;eil 0 ... LId. G ric'J'
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39. The role of government e~l1 ~)rivate rese2.rnh or[:;c:~niz3,tions sho h~ be G18f'~rl:;r

clet ermi11ecL T' e creC'..t ion a~1clL 'en l'"~ en i .11tS' o~ 10cC!.1 t 60hnolo ·'ie,.:,1 can~:rtll~c'ncJ

agencies and ... irms to serv:WG local l Hstl'ics SllOUll'. ;:-'oGeive "deled iJ:11)otus

40. SeL;~-re..Iiance in the L'i lr.l of bricuHurc:.l tecl ology shOll be stron;.:,ly
firmec.~ at the na.tional lE:vr::l 8ClI1!'):.e nen'c6c. by 00-o:p~rei;i;) among .:Ll"ic 11 co 1 tries
in part icular and we' s in g0nerc:.,1! e. g., impol't<.:.t ion and evalu' ion of be'(; er
and im,rovecl implement S ",veloped ill other A.L rican conntries ct.'" i!ell s from
other LDC's~ and in thE:: contE:::.;t of TCDC 1 es)ecially' in tue generation ,nd
transfer of suitable technologies~ enb,rge int:ci1·~ThircL Harle. Th.de in i::<.gJ."ictcltural
manufactur0s~ creatioX'. of joint institution, Gxchange ot information anL building
up of African controlled a.nd f1J.J.'1decl channels for ::.'ina,nciul 1'e "OUl'ceS flow3 and
movement tm'jards an African ill Y'.J:.~'lf'_ l-'y 'W' ~ • T. e h illl.ing up of 8tfective .. .irican
technolog;ical capacity co,l1s t 'ongly 1. or co-oper;::,.tion among African countriel:1
in all fields.

41. The above account sug.;:;ests tllat there Core :1.'01 idal:;le ob"-'taclos even to the
further n.pplica-tion of Gxisting food an-1 agricultural technology in AfricC1 0 The
reduction of such obstacleG is con integral I)2,Y'l; of ·:.ihe proposals of s'Uch Gtu. ies
as AFPUll~ anG at 2000, but massive efforts Gr8 clearly required if tley are to be
realized, and it hct.s to be accep:ui=:d th2.."I; the;y may Hell prove too optimilYic.
Unless the obstacles can be qnickly rec:"ucN~, they Hill "_Iso hold. u. the a plica­
tion of the net., and more 8']'~)ropriate teG!Ulology tl1at :::;till has to be lievelopeC.,
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42. V,".ridti0!:~ exist c"'..rn('!I,', I. ric, Cr) tries in t 'y <; :,f cl·.. tr.flfJr .'"1h
l.:!vels cf ccono,'c f.2V lC'f(lcmt, etc. 7'I w:rt , the ('n n ries of t'cc. ;-,f :can
f,cg',c'n (her aft"'. r<-.f .n:"_( t.'- ;1.5 t, F:=gion) have Jni"'ny C 8r:1ctcrist'c i cr '.. 011

p,~rticu ,rly .:.3rt'" nin'" to lL st, t'2 c' tecr.r)l gy ~m:l th",i:cIoTO ,""lre 2,cir"('
simila.r rr0b1 ,,,; ~ev21<"\. {~nt (If i .c:riculture. The e rt",1'1 om~

intensi t:.' 2.n ' ill, ~i, it i2c frC! .. c nr:: C0untry to th(; ther ' .. 't l."ince
c.pply eo.u:ll ,y ':0 -l11 countries; th "are .sc ss -J he c- in

43. T6chnn lcc:.-1' 'lit in the- 2l9r.~C','ltu cl cc':. ext ,:'!.~' he viet·et:·s th sy t.am tie
c. lication of scientific ::\ d rr:~l' j,ZG(~ Yn~'~Ylf2 ...·:·, tr· racti ·1.1 ti ~ '" th 0U h
ccmtin2tion '. f "lssiroilahlC1 ( . revcn sch.:nti ic skills, rr- CIS' (~'.,. ~l "::ctices
ar>rli8d within ~hG .,nt2xt of Cl v'., "'le .f:~ coa!" cl-; e arts, ",fts ':I.nc. eu '"
of society ,,11) ic:h wi' ,-"m. o(l(;ec:' i C-rt7~niz -ct, c,,' ',rr' it':;ltCf' ,1.1"'(" Cr"lns stG-nt

<lnner 1e,,,("8 to il1Cr8;;sC-)~ ,:,__rv" imrr()va~- ~,y~ial p a.ue ivi'y""f .~o:~rl ,TIle £wrvi cs.
'I'wo :::.spects of technol. 0' ,l,_e "ist.iu; iher bl ''', c h r.r;vares:: anC'. thG ~O 'twares ,.
rrhe hardw re t:'chncl '0Y n~fGrs'': • ~rieultt n~l.. ,,";.d iner}', tr"1J , t.
fertilizers ane' n-m" 11~'.1r:UCts; while s( £bwi').;r.c in6ic::,t 5 urn r'

cultural, institutic.l: -~n(:' rtd ir.is"!:D.tivC' f,~c' c's hic
a p lieatior, an,: ,-::. ~c'r t.-ir Ii C1 E .. ar i '\"'1rc- .::echn(' l('~p:. The ': gy
is th,erefore discl S:; ,-1 "(Tit .'Ii this 0VGr .. J 1:~ ~r.cc::ive.

44. The gen .ral .~3tte.rn err, rJ~in:1' !:Flm c C·~l" ..... :d.-, (,·f the :r:c-~':'-.::

f're(:c-minance cf slTl211 sc::!J.. O f?r:tn':n'j \>I.·th tra i ie, I:J.J ·,.~tlK;(:,:.J __

f)f foo.: ".n(l non~fu(l_ cr0,'3, J.iV'··st':'c!~, ror str, ::11 (;.
of utilization of im~ rov.-=;,' s_et1, WH" Lties ~ill~ ,?tn'T!k 1 !,ree ,., n
c'untrios, USA~O c ~ern inputs's in 0~ ~r~l ,i . er G ~ s
farmers Cln(' l{i r:~ sc~le ,n 'ern '-" l~lic lJ( ;r:i.. t.t\:, Qnte '';\l.'i e. oS

";) in~; used ~)y smc:\ll erc nt,Ol ,~f :.:a.rn:ers for ST'~C~ ic reratic·'!1 .. ! i. !:,:::rticula~

tr,"lns.Fcrt~ti .n ~ CUOti.ll:S" Tn the c. u triG-S' ("".f the !' ~ryir, .niJ..a.l not
comrn nly . :;;,Cr1 ;'}' t:l0 .-jr::rity nf ,rs 'F.r ". VCl-iGt' (,- fac"t.r,rs c'li';:;,f .Joe;
I,<!hich are! cult ral ~Jar'-icrsJ ~1 S 1it~ 'l~ cl' m, tct ·rr:l.in .., j.s 'cl'" i ,fGstatinl"l
f'rescncecf lie'" (.r"r:icu.l--rly .:-lSG), ,:tckcfkn('l,ql.~""c,. i;:-nil'l.lc ,tr~'nt~,

n0l1-2Vi.'li 7 --i ity c.. f t'.nim.o.ls ~'n(. cui-o/Gmt;:.t econr.ic ·.,-i ,1.::5 .nd "C· C'

i.ncerltive,s. However f in ~c'un'rie,:-- likE: EC;'..~ .OJ __ C:-1.'~ th·· e h~C' h"-:en on trac.itit ,:
of 2.nimc1 tractie'n, "'Clqc,; is mcr __ rr::--l1 lC.~rl,

but.

ant' b:J

--'- 8'~ fely ("~nor[l 'e,:i
,_CJi'ln ~ I-r~._.

, en f-:"r c.:.nturi ~s

yst~m'l ... ic ~r, I ic,'\ ian of zci ~ntific
.'nl,., s:--cci n. c "ct' !i ,iQS , y, n,.. l

r. Cy~ stin."; tee" n'il;H:. '~n f:),....C'. en'"
m..nner i,' tr. the un"''''', st,- ,'i tha
h:-r"'.T'lar_ echlY-lr-C]y is Hscu. I"C

45. Mechanical ·!")w r. i3 tic loin'J '.:1 X--," " t:10' Gh .ilt·]

C -: f rmer'" !::--r ~'lt.?ct,··,'1 '1f1ri ul tura_ -[cUlt' ns. I
in tho 1 Gre:'" se, Ie r)' ic c!leroe5 S\1ch :;'8 G€zi", ~ n
in use, ,_:: ""'-11 ,:IS e.,he" :I".'''('~·t i!ruts .:'.nc: te ..1nicrucs
erc·:Ds, eSJ oe.i· 11 .'. os" (~S_' il'le ..". 1'.'1.' ex-,-'(' ,·t. I l: coull
th,,-," stab;! nf technclc.~. cr"" e un' :Jri tv r..: f:'rT'li;;rS in .
1a ;;:;ur 'o ..in.::ttQs an:l trc:. ',tioni"l mL;thr:.-1s
Ii ttle imrJ"CVeWAiin t cC:CI,:. S i:.1. at:"' "j n,:", t :t
ann accumul··t€(~ lv';-__ )l".C ~'E: .. n '1.:"rl' 0/

C]rr..··~linlJ !<l.m'<t·'er .f £2 ~r<;. SelectE:o' :-'sncc L,
,".l<,;riculture (lre disCll'3SC'" ~:'Gl,~w i"" CG 'er'11
micro'" VCl ri2.ti()n'· G:d,::;t ,"D.; coun rico ...,),::
first, followec ry s --tw~re,
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II. SURVEY OF EXISr::'ING TECHNOLOGY

Human !')ow(:r

46. Human l~_9ur still ~r0vidGs u much lar0er share (84 r~r cent) of tot~l fa~m

power in 1',frica th::m in the rest of the devE:lc inc: worlr\. Mechcnic,,"l in(~uts ir(
common use are IF.lr<.:':cly confined to loc.J.J.ly flroducec~ han. tools, such as the cutlass
D.ncl -xc for lan(~ cle,:\ring, hoe.s fnr. tillil08, r. .i~,blin:; sticks fnr r'lnntinc:;, .~ C
sickles for ha.rvesting. Hnn(~ tools for i, :co e d€sic:n am q. lity c" e· manuf,:'icture(~.

in I\.frica, _,ut h 3.ve not yet ;-.>ec n \videly a 'ot..ted by small f'oUi1'£rs. Th arne is
true of hand ,)peri3.ted ill' le!'1€nts cnd equio;::ment for tilla£,o, seeding, wee in ,
and the al'"lplication of crol"' protec'cion chemicals.

47. The rE':quircment' for efficient agricul.-::·urc is i10t less than O. 5 horSep01Jel~jhc.•
Hum~m rcwer c0ulfl }"rovic1e on the (~vers.ge roune. 0.1 horser"ower 1 Jut in ;~fric,"\

hUTi\an pm-lcr aver<1ges only auout 0.05 horse:)ower co ,;.:ar0c to 0.2 for lisia cmd 0.27
fnr LD.tin 1',meric.::,. (Thc 2ccur~cy (",f these s"8cifi fiqures Can i-.€ 0ucstioned,
however they are given here 05 nO indication of magnitures). The main reasons
for tJ-.is ~:r0 (~ebilitatin9 cise:<3.ses, poor nutriti~mJ lack of requirer. farmins know­
lc~d~,T0 T r.Ji']ration of most clf the ilblc and ·.:mterprisiw! youth te, cities and
inadequate incentives to asr.i.culturc. Raisi :;; the hUV1V.n l'0\,;er to 0.1 hnj,ha is
of cruci. 1 iW"'ortance to the Res:i"n t'eccuse of its iavour-hh:. le<nci/[liln r~tio:

with G39 mllion ha 2.rar,lp. laJ1(~ potential, f which 35nc;r cent is in geod rain­
fBIl areas, 10 ;:,cr cent i.n 10\01 rainf;'tll are.:.,_ 7 .rer cent n2.turally flooc1ed am1
t15 :.)cr cent in T"'roblerr-areas, where rn.infalls for 270 <]rmdns ,',ays b t the land
is ~nly marginc.lly suitaJ.:'le. A;:;out lIS million ha "He suitclJlc for irriGation.
Sin~e the: PC:9ion dces not fc.ce prol'.ern of the most; ·sic resource in
agriculture T that is land i!vail-- ,'Ii ty, 8,Tor r rt:Lc- 1Cl.rly human, wnul'1 he of
crucia:' i.mport."lnce for the develonment of n.~;,riculture in the Hegion ..

hnirnal pm'ii2r

48. Ani,. '='.1 ~~-:'wc~r is r.t recent f(',rm of mechn:t7.c..ti~n in ~ l,,:rr:e l:o~rt ....·f ,\fric:.l::J •.0';;­
wi.despre~c dUG to its late introduction in '''ni':ny African c,:)untries the exis tence
of the tse-tse fly, ane} the lack of hcrizon·tSll integration "f the t"TO main
enterprises (li'vest<)c]{ and crop p,rc:.duc,tiC'n) nmong rr0duccrs. ~" i th the l1'.£:lin ".

exceptions of north I\fric.:l, scuthern Africa and Etl,ioria, t.hen: is 1i ttle
trc. i tion r)f usin:; d'ri'l.ught aoimc·l p 0 w·er. Trypancs("l1J' asis inhi] 'i ts its use in
many of the more humi(~ parts c-f the continent:. In the ier "'ree.s anirr.£lls ·8

t.radi ti.onally US;:~,l f~r ':rans_ art, Jr.Ee.t ,mo. milk, but rar-ly fnr i3.sricultural
dr.::mght rC\\vcr. There haole r-een mcJ.ny attefi"\T)ts to ro i" -1 trc:.ctiQn since
the early years of the century, hut they have orten dis ....pt'cu f. &S "1 r'''sult :)f
:;;,ro 15ms ...;ith thE' surr,ly, CAre anc-: h~ndling .)f anim:11s, . riex1s '.f drought, chancres
in· government p01icies, B.ne. ini'.dequ.J.te vct·erinn.rYand other su:,.~!'1 rt services. Such
use as is made of 2nirnal ('!.rauqht ~,ower in non .. traditi0nal ar12'Gs is mainly limited
to cash crops such as cotb:n B.nd groundnuts.
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4.9 The usc of c.nimaJ. (r:"'\uc;ht ec.:uiJ tr.,~nt is s::en2r0.11y crnfin0{' t~ the .; ar:-,2" pl'.'""uSh,
tn~ s:'ike-b:,()th hp.rro'.'.' (whichcften (l('u~.les ~s 2'l lcn,~i levell_r), ::me! thE~ t,..o-\-1heel
c. rt. l~ilny il'1?r0.V8r1 .• lnus;hs r scec1ers, cultivators c:n(~ nth8r A.nim~l cr"u7ht
i 'lc!:'tents have 1"2en C V(~lo.pea 3nc" ?re ]-:.eing manufacturer'. in Africa. but their US8

Ly small ft:.rmers is limitGd ~y r luctancc., t, 1-;r<::a.1.: \.Ji t.h trac'iti'm . sNell as ..!::y cnsts.

50. Given the rrcs8ntct.:nditi.;:n I:.f Africnn a~'ricultllrc, aC~0!itive technology an,:
its cqui ';r.'Kmt has to b_ siP'l:-11c tq nakr" "!one re.raix-; Che2.1' fr.rthc rural ):eonle; and
sUf'eri0r t::-:, hand methor~s. l'n im:::,rovc(".()x-nl'?t+~h~allsint0 this c.~ter.;ory. Lcc~l

F: s· D to SUj r:':',rt this inno'/2tion is c:ss~)ntic=tl in ,:':.'nJr,r t~ ,:.woid clccuronce cf
fail-.lre 'os :i;n previous schemes inv'Jlvir:'.: ,"\nim:~l"r:()wercrl eouirrnent. II'1,~'T' vement c.:'1.n
he mc.r-le an th(;; harness or y0ke ,:;ts "/Ell ?s Cle'l7clc)l'ir,<; i1 mul·ti -;;urr:':'se t,:-}clframe/
tc-1:..z,r fnr cx-rire.,\o,o"Tl p.quir·mcnt with Elttachrncnts fc;r tilL~se, "118 (,;('.i n l .. , seedincr.
cultivo.tin<!, r!r.Ginc; one: transF~·rt implement. The intc0ratir,n of ,:'rnuSiht n 1
pO'Ner ito. fnrrr:' nc; systems <:\nc::! tho elva 10 ;ment ~nd pr~)lx)g'.'.ti;:>11 "r u. wir3e r go of
f.:)rTli tools(lnc~ i1Tl..'~10.;n2nts tc h{".nclc t..hc v. ric·us t2.t~ks .:me chc)res at the ff.,rm, will
requi=-e sustaine~1 and ii11Dr ""eo ]'~reedinc:: :.',rogrt'tlmT1es ,:In('1 fe0cin~; stanc~ards to imrrove
inte~.rr0.tLm of livest k anr. cre. -. rr;.G:uctic.

5 i. },nim-:,l r·OVlcr is use~ in' ECTYrt nw. SUC1f\ nly fnr
l
sel~ctec~ f?xmin0 o,eraticns,

wh:le in Senc9,~1, Ca.mcrocn ,:mel K.enya., they re ST'.:.rrinr~l}; used, while in G;:l.l~on,

l'wa:1cl,;'1 and Burunc'li, they ,.,re 'ri'lrely usc,;. Efforts are ).oing I1'!;~c:e by nationa,l and
internaticnal .Circ;r:miz,~_ti~ms tr:, im"rnve the -.s+:at.G of technolnsy f'ir ani.mal ""0~'!Cr

emil. ;0 permit {ts wid 12'''r~ild. usc, ~h i':re.o.s .s,1.ii t~':le f'~r it.. ~?e c?n2r~1 ('f ~se-tse
fly ano <.nimQl trY~~·3.n()S(~ml;:tS~S WhICh C0Vers l' Gt~·'e(;:n :"1-10 mIllIon )\.1:1 ~n 1',frlCf\ .~nd

the :ntr,",-:uction of trYr,nrtoler,:.nt T,r(:~(1s' \\1';\.11":' ('·ffor a "rent JV'tential f-::,r livestock
'" nc: c:::-ipodew:lnrrnc,nt t.hr w:;h ,'iniI:1."11 :. o;,er techn~'l~r.y"

Ani1'1.'<1. r". or !s~n inte:rt'leciat technr-:lc .r)- ofJers c:rp,"'.t rr0Srects for utiliz,inr;
the Vi:'.st. an;(lS .):f: hfrica· if' ,rerly intrn;:IUC(;':~ tl:u.... 'Juch ail' inteqr,nted 'f,roqr'3.tnnio (If
live9to~]~, c~::T' nnel iw~ustry.-The feet tl at ,,·it.h tht"h c. hoe 0nly - :cut 0.5 ha
cane ''\r;:~'nr,"a"nd cou.. l·"'G. "ith th(; esco.l~tinG C::-ISts of machinery 2..nc~ fuel,
um}erscr"rc the i;(l~x'rt~nc~ ,-'f 3nimAl I"("'.,rer i., the d,~velcrment ('·f ,1('riculture in
the resion.

.8chanical ;,mmr

.:. I""

52. In most r·a::-ts of the c:cntinent f'nvr,:;r m8ch·"niz?:tion is m.:>.inly cDnfined to
ex.~'C'rt cr~; "lS, t":' rriFl<;>.ry tillD.Se r.[: ;r~tic·nsi :tnd tc tr:,ctrrs \·rih nnly smell
nmC8 0.f i lemcnts (usu~lly Cl IDoulcl}:crnc1 (Jr disc r1ou0h and a. eisc harr,:)l,! and
tri:lilor). There is a L~;'n(:; histC'r:;' r,f f:'lilurc in ever· o.rr·l')iti:)us r ....M€r P.1ochanizatinn
schem,")s 1 ;;articul:rrly 1-eccus€ cf low rates r )[ use anc in;.>,,:1ac<lP.tc re~ fl:ir o.n(~

mainten."\nca I")f the tractcrs an' r:-t:lYr G:(!ui::n'Qc:.;nL In 0r'1r:i tion m~ny covernm2nt
tractor hire sC:1em("lS h2.V0 ~ 'r,cn unsuccess f.uJ i it" Sf,itG .r:,,f su!"'siC'ies 1 h;~cause ,")f
the hi'jL c:.:.'st '":'of nperC'lt.:.ncr in scattered, smGll a.n(~r :t.!:"re(.~ul:1rlv sh,",n(~(} n10ts. The
increa~es in :Eu..,l ~rices ~ince the' o<:.rly 197(;5 have slrl~\,(.Yl th~ ,::'')ce nf' tractor
mechni;wti.. n. The use of srr.all tr~.ctors is still .- nly in the tcstin'. stD.;;'e In
Afric,?,.
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53.~·:ech~n· CJ.l j~-"~ - is tr·(O :->':-1'" '~r "":'\., ..,t !'7JC nt ",'L'.·"·.:D !" t ,<- E:v€.lr "ro ! 1:
in .i=\frica Ll.. ,i.nduS"(-r:L(lli.Z<lti~)1i., .3. DC' :;0' '", ~.O; ,,-;r·j cultur"w 53 C'1,lnc r-n . iA ~li:;vc '"
·to )'.e the syTTlb ·1 :of r'~~l, i:~ ":.ri':::111 tL.:J ··:.·,,~h ~,l,-m:. rrp ~n·' ...nirn":!J.
hU51~c l~;ry, r, t.-tir:f1 ,,," ce·' .'.
"gricul t·.l~'~1 teci'.r :·If'q~., ~ r~

·;-·f v-ur,l l'T.l.[~ ctic.:n. E':"Wf~V £, rj-!,- tel ... -ncy hZi.

0D nech2nicaJ tr;'\ct.i,~.n (tr.:.ct':r) 'Y·~r;:r.

threshors l dril." s, il1.:.chi') -; c'al J"UITTf\5 fr r
mech ic·-·l reaJQr~: ccmbine n,.r l€.sters,
.reater ..:te, tirr:.. .L 8Y ?:1J. te 1( t(" 1':,;; cir.,: " 1 ~IV1-U~' -:;, ;- i~':;;f.~ t r

eC(,l1 w.ies -::If SCL.lJ..;; ;:nr.~ Ct'.ll fi'x lqD € ·;:-·t.m::e "f c .... it. 1 ' nv·.:;tI!cnt, -n i'lrl-~

therefore ;lCCE,ssil-·1;: -'nl' tr' 1 ?'C" 4 :>.r:rr:' S • r 0:,V'''l:nL"l' t-r n cr s~;r:?"'J··rted. fClrms
Fu~rw~-<rTrkr'':'/ ill .... ('· !:.i'.'!h.... '. TT1(,,:'c:l.'1njz~"1ti(-: J "'lisl~ .. -1. es1:~11i 1P"'-: sy~to r -,.. .... s-'ci~!l jt .-tic·

by aCCc;l1t 11~tir,.-· sc'c':' )--,?conr'·!"'ic in .U~] j tics.

54. '2'r[' C-t:.~lY no '0.a;1izo.tion 11.":<.1'; ]T1)5 ly '... ·81. cnn02 . t<-" ,,;1. th 1 r,:,~-,.c,:-.1'? J ;n'.r mt
f21rmj.n'} "'ch~mos in ~11.."''1V ,- . ric-::'l1 c. n ri:.. .':. -... , . .:'It,", ~ar;'£r V,)n· t"tt12",. ts at
o e.5. '!'~', ..se l-r,::,e-sc3.1G mechnizcc. !'\:'''lic ".::-;ricul"turc. sch~t'1~_ l:n ill·t ,,,'~th

rnany f·'1ih:l.rcs ::md ~ t3 h,"m '-: '·:c'in C'D """vGr .en':.1 Ut~,'2't hr... U(l s (_iza·''''('f),.
Ex" mpl s of Y"'i~i'.• , •.Lnt inC} resu ts cr'ul ,' 1-'f:~ .':' m':; c.rnen othC!rs, in uch lln2crtek€ :.r'l"'S

as thE; ;;i :·rr:c Leone Gc've:r;nm=;nt Pl:mt:-.ti,'ns, GhlnF.l, r Stat~ Fa s, £=..r. s- ttl roc.nt')
in SOU·') rn ·ii']'...ll·ii~r f,lc:ko::;·,,,t' 5C.:1GI· in 1ir:~r'.-, T~n~~ni. ,5 ~I?tt ·ments uring
first years c:': im::r-",n·\mcc; ".n(~ C IX' -'nt ;~2.st.:. ,..1 f rms. 'I 8 uns tL,f ,c_ .. ry
perforLk nee "',"5 ."u' b:-, ro::rr .-;--l2.nn';n'· an,.' ,r',Q':,-0in:T't, in· ('~,q :.>tu rn;-,int~:;nanc<:. rof lE'o

tr~ct F',nc' e ,.Ul. 'IT!'-2n rest,l ti \1," . n r C:~U .cr': Ii fc,.. th in.:r'·f-rnrr ia ten",:ss cf c. tH:i ~'2

(s lil ""n<::.. cc::lo..y) ;;:11.,.1 usc s()!ictirn·.!s ~'.E::=;t.rr;'-.· s·~ il ~t.ru_ nrc ,::n-~ them t
erosi'1n. r;:'h=_0C: E'ch:-,c., reli " l~cl'ily ~'!1 .... u .. l:':ys of ,,",xc .::-:n L, vh'le th(O
emplo~;JT1en't C ·C<l.ti<:;n ''D'lell ':-1$ ini'''''l. T '-"'y f'[e 'L:ltc,c in ~vorcCl... it.;\l . Z"'.-

tinn, in a.~,.itii" t., l (':.... rr,<:.int")1.-.ncc .. 1~ r.:·C\i. f. ."1.-,<' 1.,,- -f'cL::nt U5G.

55. In t:'1, C.tk~,:n, f;-:r ir.stc.:!:lce ",oJ:"'l he: T'" cl.-~y ,,-':lg 1~C-c5'1-~'1+:':: .,.,. b rrow'"r,
thE; intrr,c.uctioD c,r t:·. ctr::.,r." '\ c.• 1- ..:cn ir:::t=w"lY:c,) in •. :'w"in r ' r~inf ,­
.:1griculturc. Ne,.:,-,ti,rc.. ;,Sf'lcts vX~ 'L' nevc:c -, .1e·s, r If,,y-tCt' in ~he ~rn

C)f l<.mc. fo ·il:Lty in tire:· s ,.' -"r·-, ('u~..,:~.: _.::nti·:..!'l ilL.'':' ! ~·t Ci'li 0 t, t: J,J a cr'
fertil ity; incluc L c; the e.C'uircr. crr.[' r0L"lt: r.j ""nL~ sr·,il rI,illa-:-1 nen •
of c('-(J['(:r",tive ,scbe;a;c t;h... l' .,' r; ~:t·. "f ?lCt; irin r

tr2ctc'}~ :"r~cl'.l(le,~ m.• ny 81'Fl2. .. ",.nr.::n:s ~ ".' C.-.lce.nt , ··L.-

thus i.,ccontu ."i)11 L CC: i '5> t"c:r
a cc::cmr ~ni . ( ."1' :' r;l;. r(lV€:d • 11; o. resuI t·.:!

in esc"'C.latin C~X:J.ts r:f ."CHUG:"- .r- "~,y:

56. Intro(1ucti ~n .~![ r:;ech..nical ~'!Lr t'[:·J.t:
mc:.jcrity '.'f fa:!:"l"KO:r:= .. r,-t. b: 't~ n3.C'~. "'·lth,'\.';
ir. 5")l.'1 [i~rts (".f t, r,~ 'r,i0TI, 1'~ re· G~-r""rts ~rc.

,'In,' sui~·'" ·1('· t,' th' v.-rit2('. ·1'-::5 ,:-f f,:.rmi '':
Clr]ricuIt','i.ill mcchaniz,::-·ti-p (tr.-'.c· '-'r .. , t)

invv" lent:-. n,.-.t Yi't':' YO'::' 11 ;::f" !i'!.-j 'rity ("f .r'~I; -c!:s.
int:-, tne .f.~.r, ing syst'l11 C2:l1 !"~ . ~, L c:
",it~ tl . lSr:J r·f '··\~;.1·-':'nc?·C:-tr..i .. - i, nr']."l1.:i·-·n-:;
sm:,.11--h011.~~rs, ~~lCrE.. ... rc:~ctr-~ U.~;c. cc~n ~~.~ TTI:_:~'-",

f~rmin: th.r,... t,.J-i hir~ ~r c':"ntrf-,C . s~'stC',......... S. ?~ . .w_:.~r::_G

Ylhicll t~"",8V C"'1.n~i t .ff...... r:-' tll"\"-'1 in tl·,i~; t:.":'V

mechc=-..niz8 c~r!, 1.i =).r~;.""E" cf ...:i_ f?:r;"'lin'r ('~:"2.1::"a icns (SiGlc~c"ti C l:!l

~carticuL:'rly -'he ~ st: Clrc.u'l'" r''i2 ati::.·, .

r12{]. 1 ,',' th-~:?

i -r-toCO

.Jr~~,cr nr ·i ; 1
' ... i mine.': ;:.l~·:~

C<. 't ... l
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~,t i.Er5 ~, h"v~' h,~~"ll! ri" r:f .' 1" .., -3 r:.'u ;" :-;c~t tr.
C f, ,ht, fil~,·,;lin'~ :-r "':, _!'C~ i t,_!1~ity .~:: ,r're.c', ,i,t:::\tir'D, !!.<l1'ttcr h"Jd ~r

t.h )'0.1, h th\:- 1" h~'-ilit"'ti-'n <'.n..:! irr;r-:v<"L' 1"'-nw""e ..~; ~t ,IS 'l,'7C 11
t s i

57 ~ 1<:­
-2)l:tr{~m~

Cflntr-)l

,:l.'3 os... ;te..:.~; thE: intr·.:J{1 C t.' ~ 11. of
:. f :::n ·"£.,C"",1::. {t... cc,. t..r'Jl t i ~

,i,~,:, '-" li Ir .. .'CD' C~)!l~" f'cnt iH '''''''': .)r··

,; irn r :fr.rest ~n·'.::--:Gm 'n r

~V(!n.,.t, ",,rhle!:' hi'. ~.:- f·::"" bl!!enl r-:tn~ ':
.-~ 1, c. l'

58. COrl 'c'ur .;'.l~:: s-t· -:",r C" Itiv.::.t.i.'~n om in
.'> '/ ;::: .. h '::.9 "';'::""''::!-::~, 'm'

v,~lurf':2 CU"l': ·'!.:.l::,'c'.t:· r')4" w;: ter 1,....·....',·;.
;; m:,.r).:'.' . nt, iT c1"(

rrt,"lOOjr;,::l ,,:Lt :, c. I',lst·,~

',t.ed. EO ':: .o't7t •

59. rrci.<]l.tic1n i:i IPHO '"'~;: S\ ,lie"1!' i.n ~)_-[r;c:"'. "nix: m':s r . the rQ"t ()f

the \.:E;vC.l nine:: ' ..r-lL I: cc l"",:'"t..) 1 t~ .: -8 ,-t •.V' _il;:.~-lc; nirtly Leci'USe ,', ::ro -ll, :'S

~f :..cf-ini'''icCJ, ') t Fr... c:t,Clti~tics in~ ic."lto --t: . ;~r-l t " f1e:r. centc·f tl'c.
cult.'v. tG;"~ I l:'e i~ -':' "y'te'''. tl.;. cC"n in.:mt's iryin.~tL1
'.lYe,:l is 'in ...,y'l.. (1, hJi_ :.1 th..:' c'J1l.:,:i. 'c:t-l';;.rl .....r01 i .. ir.d :::-at.,,:c.J ,. ',>:. c-. r'[-\I), . (,
with the ; (-.iiti"'rl -:f t-t:' ..,,-·?,r-c;~r 2,11''1 -:~'U;_ r'-':'\'l'tri~lS' :lccrunt 'hr €-

,qu ters
1·'r...·8-sc "',
I'l<1jr::r oar

tC:~G,

for
•'t·"':.s ~" i th tr J'i . cnal

sf: G rrr"'. In th
nr "'~llCt.i~.n l11fl"v ]~

!,_~ th little J« " lc,'\{(:;·l " 1'.:, '" t th2
P...• th- "ir'cir r- r f :.

; ,l'7C;S '.i r 'W(T ('J.5· ts:r:rAcin<i
e;t,:::H7'.:'; .:;- cst::nt£; • :H" t.t....E ....!',iti·n .tC"
(1cr:-!' ':'r :-tc ~~L".,- ~~ :;leT, -irs "1Jr '!l.~,t'.struc' e."-:, "

: n ~'1~' S"''' -s ... ·::tt .} 'irs "'r Seer\ d
It:~f :i~ ;-tr(;.,"1. -.. ·j1 .... ";.re J- :"'; ...~:-1 c~..""(;~lt i~ t_, t.he:. sec~·· e r':\nr~

60. ~ls .\\lher<02

~ c",rticul, rly in
~... x('-'.mr'lG} 'ur
A.t. thIS first
~~ccc (~ stl ewe
,:!n'lina,:,c c. n -1;
~.Lr

61. I ~C,..:itir'n t:r-­
i.x rig.. ti ") .1')!:'I"j ~c:t.'

I J '

i.Ii

'he -:UI c·'tm
- r.f.J -~ls'

; t in

62. ,::,,)i1 r\"rr.=tdFlt· r • .l:r ,. SE ini.-.i'..··i n c<:n .'3 ['H i"L": hy usiY,; \\I!lte "f th.... ri r ; ,t
,~;uclity ,n arpro_ ri ....t, irri iLti:"t: t:.c· "';·-n~...;. !1UfiL'- - ... f ir i(:?-ti, n .schE.mes
h£1VC f·~iJ,..f.' l"CC~:U~~, Tf E':'l':r:·ty ~t'L'-: ! t' 1· :·':;in,.' "·'1 ,,1 ~~'r r l.r"in?::;e.
:'o1c.r3 ttrJnti n i~ 1 "'W ; .• i. rr ~. i l b~ ".-hal.':' it;- t .. r,C' r imnr'~,,'( ,"",,!It rf ::xistir r'

iyriC;ntic n.{' ni;0C . SC~C"ii' ~ ... I" ic:: r -. C'~ :'Ire:r' €

Cln",s. In mn y C', e_ t, e~:c schr. ,~6 neces ory
,1 \.,rnstrel" f':lrrrte·s icl 5, '1S "'lOll ,,5 ·:hE. n,-~'~ -,l~ ,(.•
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63. T e develcr mp.-nt 2.n(~ (~_W(cI.5t.!?'ti'"'n f W".t,.~r hc'rVI;stinri tec1)ni0U.:::S, ,:.-1-,

hiolc',:",icf\.l an/l meche.nice ,. tD incr<::' SC' m~ istur ,'l'lcilo.:.'ili ty, t( c eck runcff,
to rec_ ar~e th" "TAter t )le :InC', th8r r:f:"r .,' C'e elcr:' a;"1{'r()~ri.:":te c nr"iticn'"
for r-l;'\nt ,:rro",th : re .ssonti,-'l, )'''Ir'tic l,,"rly :::or th' S,«heli.·1l', ,"'Ld ther semic-rid
ilre,JS ·f.r fric. Ciltchmcnt ...h,:t i1itatic.~n t.:C .f1i0Ues ';,'hi.ch mi.~ the~) st use of
I;1CLn~'''''','er f'.vail<1 ility ,nd c('Ettfici'2r;t 1nc:}1 tl'Slt,rj."ls she·ulei ;:(~ r finer"'
r'crticul?rly in thc:sc c.untries which hav2 12.rr;a :n~h;a1.,j,lite ticn scher.'.",s in the
hi']hlan 1.n(:; ur1un(~ C'..r~dS: Ethi",:,ia r )(.enya, 'I'an2~mifl, ~C.'Vj;lSCi",r., Guinc., ..... unc',
NiCjeriA. S6i:1ych in £or(·;st hY('Y':"l('~;:' ne ,~'s Gxr..~nsi(-,n t~, c't. cr cccsystc!!iJ's ..
since tJ'1 reseDxch c:m_,ucte(~ !)¥ ,j\FP,( in I-'C'nya f ,r e 1;;. t 20 v (' S h3~: ''''~en

. 'c0nfincc: to thc:: ycrclc"]ic,, r'n vi.!;,ur a r} tr"e Vc r.ir·us tYL0S ::£ con ersicns.
(: ,J.sture, 'shGr.'J,~ shitiW; cultiv< ti. n, pine,le.ntati ons) r-..: th€3 Jar;",:-' f:;:rcst
in thL llY)unta.i.n ver:'~~t.",.ti0n Ii,oe 2('11C.

64. The ",.I",ti::;.n cf 11000'l-T .~nd il'~rr-:' e(l, i'='h-yi,::lcin~ sc:ed v"'.rieties (H Vs)
technc)lo·JY; sc,il ro.::! C),arrent, wr·~nl.lrc;s ·:.... nr ch1Cffiical fertilizers, ,nimcl .9.nd 'n13nt
pr"Jb;lctic:n chemicals (insecticides, fU::1~;id.:'~es, He0'~'icL.les, etc.): nel r~9ulnteG

flo\-oJ of irric;.::-ticn l.'7"t,'Y, E\j.C ~ll C!)r.\ lcmcntc.ry inrut.!: ~:bich nust ,e usea ~ '"
:::,acki""~e f~r r;:,!tcntial incr<::~ases in ':.'utrut U, )-.c r0D.lized. This see~/fertilizer/

irri,]ation techn01c,::"r as it is callcc' L SC;,'}.El ni2utr, 1, lanc.- ugIl"entin-' an
l~~c~ur-using. Simr1€ hilnc~ iITi~ler.lents CRn efficitlntly ~c usc,c:' in the cc ntrol _,f
v,€lee's an,' fer fertilizer ar nlic0t1('n. The J-inch'.:.l!;icF,ll innov."Itinns ten"": to '8

r.lo::ce e1,esiraJ~le th,m E'A.y, tr'::lctc'riz<1tion l"!r tIl". 1~"'ir, hility lies in 1:ho fact
th,,,':. they tencl to . '? IT<0rE' IN':-.ur-a.}'snrrinCl, J.~,nCJ 's"'vin'1, tJDl sc-"le-ncutr"ll an(
therefore idei:11 f,~r ,_11 classes of l'roduc())~S, ,:>.11 0f \·7hcrr. sti".nC: t,-' J"cnefit fr0ITi
i ts :'l:,~.·'ti~·n.

65. The technr,10c[ies ; 0S0<' (n hi':jh-::iclc.ins: v . .r'.Gtics (EYVs) cf ceroals th?,t,
es,neci<lLy in rlsL"'\, .ave r;)a(l.e:. r::::~i(: h ~c1w.:;:y in Irb:,ny ccuntriE:s sincG th') L:'.te
1960r::- h".vc:, vlith tlh: m3.in 2' ce.,t.'nn of y~'r:i~ ''1ize in St.·m~. " :'~S, hac:: very
little im:>,,~t in :. fricFl. S"C' f:n:. E:y 10'76, E; li"'.tGst YC2.r Ec'r '\Thich then'1 3.r8
esti!:liltes, nYVs ccverc'::' (" y 22 l~i;;r cent c:f t:'1G SITi.::~l vlheat.nd 3 "er cent
of the rice C\r(~.:". ~1()st _.c t.J1c liPlitt:d techn01o"ico.l ")r0':resc; .1 s been c')ncentr?.tec'
on exrort. crc~·s (m<:ny of th m ':-rr.w Cln 1.:lr·.-;e·~sc~.le ;~l(mte.ti ns) / r~.l thcu]h even f:"'er
cl1GSe cr0~s yiel~s ~re usuully 1 58 than els~wh~rc. ere,r as Q~ ew vi~.le

technol [sical F Ck2':.'Q· f()y :"ifrica s . _sic f,:>t:::.J crc._ 50 that .,rG re '1y £")1:' ~rm"leV8l

c:.prlic::..tinr•., e~ . ci; 11'1 in the ,:,reelS cf less fi"'.V0Lrr~~::le clirna e. ' "

66.. The recent ll.sitln:~x.!'erience nas s1.,nK lessons fer j,fric2.. \-\lhilc the
technologies ~'asec. In H'x'ils were E\,~ic.l;' ,9.~"', .tGJ t:h\?!:e in l arly strt:;e by lar::;r,:
Gn'~ rnc<ium-scale farmers Hith ,'=.("Tegu.,t:C) :lccess t,~ 1.:1 ~, ,·ntar ,·nr, scrvic ·S., they
we.::c ~,;r::'.('ua11'1 usee j.,y smell fc.rmGrs !'.S well. :!~,wever' GY b~,ve brou'::ht litt1;;:,
'lctlefi t f()r the .,illicns nf 1,:t",~'lcss .r.r, ,r. l\.f:dc;: t<;lO hns E'lillicns (', SIn
fDrInCrS, i'ln~~ ~:rrc _ter T'r::"~Tess here :';lUst rjr:)f'"r. . ·)reAtly on tr.e ciffusi,om 1;£ ':.:xistin'~;

improve,"'] techn01c'~;i·". aITion<=.' thew ",nc'l n r .. '''5 even more sc' r::n ('~vcl(TiWi no,,, c'nes
hetter suited to their neeos.
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67. Much could clearly be achieved by the mere widesrrea ~~nlicati0n of the
alreacy existins im~rcvec technol ~ies. Indeed the increases in 0ro~ucti0n from
higher yields c211:::(,. f0r ~oth in tho. AFi?LFiN anc'\ in FAO I 5 stU(~y of ;~griculture:
Toward 2000 (AT 2000) ::Ire based almnst enti.rely en this. Thp. main requirerronts
fnr fillins ti1is r~rt of the techncl~~~ ~~~ lie in such fields as hi~her government
priority for food anC\ agriculture, incentive. ~rices; better services for farmers
(especL'illy small farmers) in <lpplie research; trainint? extension, input sUPl'ly,
crec.i t and marketing, and. mere active technol1oc;ic?1 transfer between countries.

68. In all ccuntries ('f the Regi n, improv()':. high yiGlC'.inS seed varieties (HYVs)
are bein? used \'1ith varyin<J c~eqrees of intensity )....ctween countries an':! cro;....s.
HYVs success has 'hin~;ed rn a rackaGe of other services particularly ,'tvnilability
of irriGation, pesticices, fertilizers, etc. Their introduction in m~ny countries
often necessi ttitecl the itnlJortatirm c:f fertilizers, machinery and other pe.cka']e
in~uts. Given the present economic Froblems of rncny ~frican c~untries, the
mountinq impnrts of these technology h~ve c~~20undec the serious structur~l

prohlem they nre facin~. Mrrenver, small-scale fermers who are invrlve~ mainly
in sW1sistence agriculture nne who are the major rrJducers of fooe are again
not ~~eatly affect~d hy ~~is revnlution. selectee seee varieties are more co~n
and wide-s!,read than hybrid vi;!rieties, mainly. h.ecause hybrid varieties require:'
efficient infrastructure and S\lP ortinq services which are lackinq in many countries.

69. A numt~r of countries have initiateo ~rogramme fnr the rroducti0n and
distribution of irnprovcc seed' varieties, current emphasis being criven to thE;
mor-ern sector. HYVs', produce hi(mer yields, but they are mnre demancin0 for
other modern inputs and in e,dc.ition, . in ~"ry 2.reas where the crnps arc less drotic:;ht
or disease resiatant than the crn!! they ref-lace, the risk of cro)! failure is
tremecously intreased. o.!i th 'r~Cjarf to focd croIJs, new seed technolooies are
more advanced with rice ~nc. whGat an' tc SO~G extent meize anf a few other .
tropical crr~s. Others like ro~ts, tITJers, millet end sorghum have not received
much attention. These locally :;")r<:'x}ucc(1 crops have not [>een given the necessary
attenticn, particularly relating to ']€netic improvements reITuirec1 to increase •
resis:tance to unfavourn!'le environmental conditions ane: to strenc;then their
comretition with surrouncing hiolo~ical systems 8f weees, insects, disenses,
etc. Research needs to he directec. tC'Nare;s locally adaptable fc.od varieties
which are less demanding on im~orted in~uts such as fertilizers and pestici~es.

Since Afric~ has continued' to depend ~n the outside worlf for:most of its energy
inputs, such as fertilizers, the develnpment r)f hiochemical tr:chTI':logy ought tc
receive the hic:;hest pri,rity. AlthouC]h f..frica h·::\s a ccnsidcrahle; animal wealth,
yet the use f co~~osite fertilizers particularly animcl manure has nr.t yet been
properly utilize. as is the case in ·,ther Legic,ns r rmrticulnrly ~.sia.

10. A Lasic as,I1€ct of .nro<::'ress in f00e. and ac;ricul tural techn0logy is the
develc:rment of imr-rnved crop varieties by f.'lant l~ree(:in(;. While their
successful use dewands simultaneous irn~rove nts in ~any ~"ron0rnic practices,
the (~evelopnient of new w'Irieties c07.n a!"'le 0 - takinq i'\0.vantac:-e of e.n econr:'mically
higher level of inputs anc: r,rovidiw' r.ir::qer revenues, ca!?able ,'"If justifying these
improvements is an essentinl rcquircocnt •.
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11. .Pi,ant bree'di~{] "r r~~ h s a ·l(~!').ri hist" r in '\[rLa. but ,2urinr the cr~.l- '11

reriod it ..:as c..-'ncelltr3.ter.~ ~jn eX"','rt C~'''''',f, . ..:..~C-.:.. -(,n'::--:' cr-""s l.'e.r8 n .. t r q d",c"
i".S unimportant r ';ut .it '.-as ~ss '1'\" ., -:'r'~. ,'1. ]. Y ':. 'th sr me j u. tif i ~. ti "n c;t t Q

tim.3, that sU!sist0nce r·r.-:(uctL", ccuL. e.<,ls'l,! )"e 2x:r",in-~0 in lin!"! \'1ith ....... uall ..on
f'oruLttion '1r :,tiJ'th, ; everthc less -'"1. r suJ. 1-0 - t • nti 1
most c.f nf:r:iC'I' 5 iii'T"- rtF.mt s-:ar-le fcn' crop'" "n~;v

. .
72 ~ hesearch ,·.;crk c1/)0<:: E;;ls(~\,)1"2r", ,f.~:y. 0Xi:Ui1r' ~ J rn '. ::r.i ': ,,~:i .-;c: m ~ . 11 t.h' YVs
of 1"lh-,·,t "UK ricE:/ has (fr,r rE!,-..sons '·~isc',Lsc.l .. ,-, .-;.;", In. littlo im ct in iT:~Bt

cf. ic:" .. Ir~t.ensive res-cC'..rch hi:\S rec'ntJy 'Qt· '1N~or :';;'1 t,-:;r ,.:'0V ,1')' Y:':., ;et'.icw
~f these an(:" er £,,'("(' CF)!3 ·uitct'. t. -. ricF~i c' llit· ...'llS.;'\ e:c ,'_ D

v.::.rieties -lit' ct J.eDst scmr; ~< tte ;:€s'rn", ci:lf.:.r,·_~t2r: t:Lcs 2. • !!.:re2.r:y av... ilat '.0,
but thei in:,r~e .. 'ci::: :is still ii'mit .d.

.. 'C ;;-J, :Juc',

ties.-.
a 1··cr cent

. er' ,.ent 1
1, r, 02 ft:!. r~.~rs.

,[1 (I~t.:i_ lur.J
-. ~a:tisfe.ctr.:ry

"·cv"1.."J·:J,· such "'8

73. ,By far thc; TI'c'"'st, iml-r'rt."'nt cero131s in ['Irie" <:' e Tr'1:Zq,

Yi121r s. of nh3Liz(·~ £""r~ S2all 'farms sc :.-, l~~I~~..;J...;.C\-.C. \. 1.... ~~on . ~ ... b~~ fu~':.l

less. r·j()st srnall fe.rrr:8rs still '''rc\'] trc~i"".. tirnr-l
<'\1 thnunh in' '-. f' ',0' c<xmt ies ( 7fJ., Z,~I"i::."J ·"l.n-,: Zi -2 a.\"~

e'f th muse hi,:h yiel-.:1i --.: h~,1--,r.i':l. 0" 1.'\:1::"'-::' .'ri'r (l nr
'mechanization ,1.D(~( oth~r Iafx:ern meth. ':;;, /i -lds :,.~£ 3 b.-' 7 ns
in SC'IDi~ ccuntries. ri-,l~l.s r',f 6 t, 7 t,,·, .,re ,-1. -:-:' fret"u"'nt,'"'
furms, JU t..h(~ir resnareh is .,til~ :;-t'!C' (',' m~_i.(}.~r t,., the
Limite¢l :".ttcnti"n D"lS lilJ·.,n ,::--.ic. tr v",:d.,~t.i_s S lit"'-;l-, for 1 '.:>S
conci'tie-ns2n,j L-,r !:\ixe(~ cr'~~·i·ir:J, .r t.... ,e n' ':!f' ',(' intr(1r:uce
level of resistc,nl"c in .....,;,n "llin t,e ' v')l~i,ctiu~" <-c' f-st~ ,~n~l

streak virus, lc~af s~:'·.'t, rust, stalk .~·~_'rcrs pne', ~.".!: yr',t..

,
14. ;1illet <tDC' sor,:,hu."'1, like ,':\ize, nre cr'...s· f .rt·; zr;J'-'r '.;.-: t:h"'t t~,," 'nb.:m~')CD

of \7ar"ietal rurity is di .f:f.' r ..l1t. t.",,-il ·:rts, ~..?hic 1. .:..rG t"'f en i 'to
S:Tlhel, h"1vC rro ~l:'l~T be;nc' i ;:;.c less rrem rE'S' "'Ie)'. tlr 'tlLr mi1;~" c;r<.''ll.
Yielc:s in P,frie.". 0.r-... rar.ely T' rc the.n ().~ t,-" =- r:::'1: 113. ...l" r-,r, [ ilur"'s ~
C0Ttll .n. I·oed t,"',ll re"lrl millot Veri t.'cs wit ~oci1 In nG'·Cl".cnt t".v: .:;iven h.i<'h
yiel(~s (2 _5 t:.; 3,0 t:ms). S. nrt-~;t;:)t:\.tt'QI1 im':, rc:vc(.' v-~r,jct' ':::5 0r 1 ;Tt' "5 e stil
unDer analysis, I'·',r~icuL:.rlv £·.....r ;::;kr,t.;-,t.i-' Tb""r..,.'!~,. :=:,~' c,r;:;i,"\ar ,1.0 r30C~l?

for imr~r,::vinr~' L::co.~_ v:;:ri",t.is!'; r:'¥ r()currcnt s,!lcctir n <

15.. r;esearch s,-,r· ,1 ros 11.:'.8 s'~ ?~'r 1.een ;. 're successf 1
In com'lariS0n t<1i~ tho !,evC'iliD'~ lOvl yiE:l(~s r 0.6
can l::,e oht2inecl throu,;h im',r'iv 'c' iit:.rietic~ ...o "ln~1

rarticul serious ee':, .::.s it is )2..rt'lctic C.l

resist.~nt ri0.ties A.re nr·t ,:Vi''.il,,:-le. i - C2.n

Thcu~;h rifficult. it shaul". ).)~ ~os;;;iJ:J:: to <io1lo1 ):- --~'i-tk j

other main pests Ln'''. I. ise2.ses. HO~ICvt;;r, th(~ lirr_--·st. m n c.,;
is tho weaver }Jin: (Ouele,." s'~... ) 0hich c-:n jet: ," Gcnt.ro:!. 'e rl

Stri:,: is·....

1:"4si'" !. t t.r.,; ~- -

o Borrhum ro?uction
in -his <1(1V_
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76. The hic-;b-,!iol("~in9 Vilricties ['"',i: rict2 "., ~11 "':::7(,;1.0 ,')( for 11. 'ri, .. ter.· ,:lrCC1S ru1f',

like th >8£ "f vhc::.t, Ye':::Uii\" 1;-.:;:" u "'.n" t:- r.f :~;! t.i ~ ~"': He"" 'l\rer r ',.C ,·~t .for
Ec;,~;,·t •. l'!".8St of Tlfric s . ic"': is Ldnfe t.' S;.X'~ v",.:i(,tL:s intr,e:~1uc -1 fc-(, •.sL1 h;;l\'
anne '''/ell in. r:"'i..£c,·:: l('~·l.:n\~ a B'\ ,i'til "-:l-::- \.rt,_: CC,!;t '''1 .• j,'.t in _.;e.!.'1.rc:.l v7rieL.()s

'·1.re ncc(...\~(~ th,,' :u: ::J.,,'c·'lv adop ~c' t·~ he li ':1" ,:,'v ... :u':;"" lcc;-} C-:':-I,"t'C.". Y:i.(?} s
c;f 'lu-,lan(' ric.._ ,~:;.c p.su~~ll~" n:,: rt re: __l.~-·n o. n" ~ 't.: nz.; .'~" r 12 • 1 l ?l\:.h'-·uqh cy-
can t:e-: at least c:)u'.. le,.' in 8x'·;rip'".nt~1 cXln-'l'!:'r:,!"i,f" .his h-s r rely yc:- ,let. Q~5j 1e
.in thr~ actutll (; ,nclitions ODCCl' nt.xc:I eon £.'1:Tl1s.. C·~r,-'f·,~.lly 'F·..:! :cc- v~:ciet"' r.,.!; .--:re
alse' re:uiro(: fr;r the j'.ic;hl~- 5""'\~\:;i~\ . ;,:"'-1 f: .. stcr'S ~,L i.nlcL (' s\o,Tl.mr ;. n,~ mi1.n7~ pc C··"Tt r--

.rice .::Y(, uction. . "'3nc;rov~ S':/[" :~(:.uc .rs h""Ji::' [r;.r Ci·n, uric::; sro:LJctec 'Suite '.
tr~ . ti~n<.. vari2':ics yiGl,::i~ Ci J". 5 ~~ ~. ,- t·: ,S ,(:. l::L 1\ ~rr.l'cl1y se',cral "liffo .r
V?1ri8t.ics ·J:r~ r1 ntiS'" """,,,:::n i' ,:1 srQ~U. nr€.:'J; ~'.o!c~,.l~j~ (,.c the };ic"'l11y vflriaLle co :1.iti··'ns;
hr.ME:VEr S(';r' ~ ir.1rr' '!u ',,'ric'Ci s ,:IO ;:llsr m:l rr '-:.i1:" ,1<,;:. ('. ,-,r:i"u~ ~.~' l'Cm 15.t!1 r_cc
in ~frica is th~t D6

varieties resistant
strctins '~;f ~ ~

thG PI" "L.in3
'18 fast as

. I

77. Nl1,e:lt is a n~j0r er'~l:' nortl f th Si"' :::r.') .. :'~11 :lerst. YVs have m C:O S· 11'0
hec:c:wny. South c,f the S~hr:r1. it~ j, iL the '1i~JhL '1s :":thioni~. _ncl.
Keny;:t, n(~ in :rarts /... - :1L.ozambi~ Ie r .~ ~~i~: -..~-~~.::!. !,'i~H1""l ::-;th{~r c,~un :rics
RS \\Te11 are trying t,.., -:-r-rnc-:....' vT\80t :., ~'..lcti('n l·,cc.~:·,-,s.G ()f tJK rcr··ic. incre'1s(~ in
cC'nsul""'~.,.....,ti01\1 ,,"n:'t it l;ir'~4r~ tc 1".0 :Jflr..:"!C'-' ;M.C j,F rm....s:t ""',~;.Ses. Yi-:-J)~ t'f tV}ll=:!~t scut~

.... f the S,h.;::;rc 2.rc, ~·E'n,.J:-:l.1':l lq;p tl"'T1 ~ tnn ,.~:.r hi'). i:.nr·~ thG: c!"),mcesfor I'''isi'l;:,', th,.,
seem sn:)11 ,t1' ~~')ll~;:8 ljf 11i Ilh t l'--et -:t. si1L.rt (rr rJJi!1\.J S~':G.£i:'· nr-., ;!n~ ·'··--·sts 2~jf:.

cLisel1zes. \i·~riot.i(~~ "'\r~ ,-1 in ' e V;1 11~''tlQ n. ,~'-i~":;=':I:9.S'': l"~s:L5tun::'~ a::J t C'S8 intrc(1 :ce(
frc-,m nutsiu:: f" it 110.5 tent'e? tc 'IT<>''' ,"";,\,1, .-,Fl~,_.r 'tHo-:-) 'J::: ~r-'~ yc,;"xs, "Iit.h th'~

consec;uent nev' f, or theL.: i:-.:;;,pia "0 "'l.:.:CC!fl:- _,

78.. p'(-..-~ts ,:;n:> :ul-:;;rs ;::,::c ;:ls") vcrv .,ta;: ~ .:r ,:'" rt,r:s ir' -; fric'" ,. uth
t.'le Sah2XCl, 'ut h."'J"" S0 ':C!.r 1 ;Sf< l''::S;:'· rch "'t L~:nt.:I rm ,,:n,;l.n _'~ :U~t ;> (\

scrqhurn. C,}S23.V "it', (liS "~ry rrE,! tlv i... .l·siv;c(;nc."6! '~I"j:r.~C'jli.l.1r.:... r"":::":,,~ fr,-.
3 tn 15 t"ns -,£ 1 t1.i:-:O::r;s ~e"'" l' .. 'ii~' -: i _' ~ l'.

can roduce 30 t.~:20 te.:,.s. T''''.n las.!" yc; earci~·h"·· 1 =-'81:'-'" ':n sv,ect
yo..; th ..n cn c, .6£:.,v(-':... Yir-;l'$ -f the' I' r. co t.r ;,. t:1.,- n.l v~rieti.:s 'nf ;, .. 15 c~ ~w'n

in \';est L~rica :'ire frsm r t r ,l:1 -ns ";:;r h2., ",hi;:. thr: l'..,itc.,: l·""·'."2.rGh ~"'.S ily~ic'~te

['()tcntL~ls of 30 L 50 V'!'1_ fr".U'! selc'ctG'-: v~rietL:s i. :~v:rur,"11(j eli:L".tcS.

79 ... Gr'')unc1 uts h,,,:ve ·J.ttrc:c·tG.~ tiiC'st reSeDrC~'1. E'tt~ntic,n '':~C,''usc ,,:,f th£oir ral RS "'.
e .6rt erGI'. In CO "ri2"'H v/it,r, Aver.~_·e i .....l,'c: ':1. .•>ru..... (),,~i t':ms ,...cr~.. in ,7ec:·t
l\.fricCl., exreri~'2ntal.yi01ds '.'it..h iPl,rrve v:\ri 'ties .... m: In(1;~''Fiomen h.:-v'2' re,::\oh"'(';
3 tc 5 tcms. The ,c tws c_' sc ~:c":n :~ ,.:~S! "'hiGh e t;l!P. m:)st
irn0nrt21nt fc I~ lecume i.n 7\f:riei', ..... v r(1'je yi.::lc:::; in s l!~sisteDce i".rr:cic1..1ture C!re 01.1',1

0.1 t·:· 0.3 tnns reX' h"t !'·ut 2.0 tn 3.0 t,ns C~''1 '''::..~t0.in,.·r' with i.llTr:'vs:4 v,:'xie ic.s
;::n(~ \,'r2.cticcs. Brae _in.- ;'r ""r,-'r.:'les ,-r,_ r'ir2ctc;c' ~"d I,l~" :o.rly-' .t:tLin:-t
v.".rieties vli U. hiS;h yi Vi "'-' ~mt:L..::.l. .:;' 582.3'- '1" in. ~ct r''JsJstc:.T'<,.;f. an w' .1"6

adD.::,taLility.
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80.. Mixed cro~lJ?in(;; involvin:: particularly c2re31s (like !'rIoize i sorghu.rn ann
millets) and 1 ~ mes (cc'w:rae.s, be,::o.ns, <.:;roundnut, ]'"'i;e("'n eas etc.) is nm" cminc;
more i:l.nd m0re common r:,ractic€ in rni'tny countries Hi th Lenef' cial effects (In • ('il
fertility, pest c8ntrr.l and yieljs.

81. For most of the main eXDcrt crans, imrrove( varieties h~ve lonS ~een

availa..lJle and usee -on large 01ant,:::tic-ns. The main c. st.,:'\clp.s to their c;rcater
use have !)cen thE~ hi0h stc::.ndards "'f m,"'Di'.'1cment they rCr'uirp., tc<;ether ,,,ith the
C'J.sincentive effects 0f ex~'Ort oricin r " fi"'·licies in I!l2.ny ccuntries. The classic
eXnmDle of the effects r::f these alicies Cuncerns eil ;:-alms in \,lest l\frice. where
hybrid varieties intro,l\jceC' as lew' (c·y" as the early 19::'Os C'utyielc: the loc.:1.l
wild .'""<:llms hy e. .hencmenal 70 T'er cQnt tut h~',C bC8n Q~'Grte(1 only VGry sol,::;wly.

82'.. Litth~ reliable inf0r.maticn. is. aV2,}.loJ,lc ·'].1 the extent of cran Insses from
rests and 0.isoi1ses. HOI:JCVG'r, it is cleo.r th;;lt· they are ve.ry lar'l , and that the
i!1t.ensificC'.tion of prnducti~n h.'1s incro.::sed :.:th tI,e incidence of ~·ests Olnd
discC'lsCS o.nc' their ece-nomic in""")rtance. Pec,?nt estimates of l'sses in the Sahel
rtln('j8 fr0m 20. t,:-; 67 }'er. cent for .millet and sorghum; 20 tr 69 rer CQnt for maize r

and 25 to 75 ~~8r CE;!1t [(lr cc'·;rrO?s.

83. Traditional African farrnen:. hn.v<:: dev010D0e' Crr 'i'.l-' n systems tJ~~t embj0.y
vC\ricu5 jlest ~nd c:isea,se crntrr·l cOIl1['onents. These includE:- the selection of local
resistant varieties, C'tprrr.Dri';:-ltc :.>LmtinrJ (~0.tes, the inteTi'lantin r and r0tatilm c;f
c1iff:rent croI~s, h~Jrnins,shiftin(.:- cultiv:ltion, cnr) the ('1estructi0n Clf harvest
resi(1ues. I'll of these<.m(~ srme ':!ther trPldi tiGna.l rro.ctices hel:: to reduce st
[J ulations. However, in many inst~nces f2rmers r8~ct m~inly to incieental i'sts
tt,. cause only occQsionnl <..~,:ma':J2: i "111ile :xlyinG 1ittle attention to those that are
almos't J'GrmC'.Ilently f'resent, such as 2.nnu~l1 wee·-js in ne\'lly s'·~wncroFs.

84. Imrrovec.~ tcchno],( (;ie:s f,-,r j:lant r,rotection were fnr a lrmc; tirnc~ hase2 , ImGst
exchisiv.ely 0n the \.1~2 of chemic~l .i'es ti c;: ide s . 'I'hese have r.:rovcd not .cinly too
costly f,:";r sm'\ll fe.rmers, ;1ut also environmentally halTIful 21.n,l ineffective. It
has been fouor"'. th2.t the rec.'.llar us") nr misuse of [esticides C-:ln creat€: an iml) ence,
increasin7 the !,revalonce of cGrt~in or';:;.fl.nisrrs u~_- t..c the status of )J0st .. eliminatinlj
natural 'pre~at0rs ane1 rar._sites, c?suing the ('evclo:,ment r"f T'esticie~e resistance,
and requiring a constantly esc2.1atinn use C'f :,esticic.es.

85. Hore recently therefore, attention has ~;e€n fccusse:"'~ incrcasin~;ly cn intes:;rated
systems of r"est csntrol. These are hasec: on a ccmbin2ticn C'f resistant varieties,
apronriate cultural practices, the c: -liherate use of nC\tur 1 ,'r'redators anc~

~arasites, an~ the use ofchzmical 08stici0es when they are indisnens~)le. ICIPE
is carrying out research work Gn nest contrr)l in relation to some tF',rget c:...·ops
TI'.ainly maizG, sors-hum, cC\"I'eas and rice. 'I'he mS.in <:lim is to develop
environmentally safe C'_n<~ ecc'lnornically feasihle intosratec comronents of .r'est
management which could ~:earrlied in the reqion fc,r reximizCl.tir:m of the advanta<;e

of Mul ticrOD;;in<J systems. Such methoc,s, however, are not yet <'.t all 1IiicJe.ly used
and their widespread use re0uires sw)stantial research, extension and the existence
of major infrastructure.
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86. Crn~ varieties introcuced fr~M cutsic8 Afric~ .ften face ~ new ~~ttern of
diseases an r pests. AB incicntoc1 ~ '0ve, thE in~~nsi{icatinn ~~y also increase rest
and (~isease t:ama<:.-c. P':'1r m-'" ," imrortc:nt cro~s. es;:,'ciZ111V reL"ttively l~....., value food
creps (cereals, le~mF1~:s) 'thG (~evelc·~~ment an(1 the m:;:', cf resistant v2Xieties is the
Plain line c,f defence. I::: vari0us instittit.~s in Z:,fric, crop cultivars ",ith ilc'eounte
resistance are (',eVC1onEC~; the du~('!J"ility of the resistance nec0.s s.:)ecial attention
to avciC future rrc])lomso

87. At the sa.me time, many new rests an('!. (lisee.8es heVG rE:cently ],;·een introduce
in Afric.-'1. Gassave is ie, strikiw' exaP'ipl;:;. id.tho::ih 'ests and c:ise<l.ses of this

• -.... • r

erc'T;' wcro. nreviously met cnnsic;ere,~: im. <:-rt:'int, CO:3s,:wa HC'saic Virus 2..n(1 Bi3.c erial
Blis:;ht to caS5i'lVe have r::~sin'2d in imp0rtilnc _ ':"l~t .t"<;sistcmt materials tH'c ,nOH <:.vn.ililb~..,
3nc' is ~rra.c:ually (~istributedtc farmers. 'The situaticn is (:ifferent for tho z;'f"cently
introGuced. caSS!."1va mealy :'u<r and ,;;rec'n cassaV<:l :"i1i te: thesE~ att2ck .:; 5 i~,:lr cent of '
]'.frica 1 s cassava ,':lrci'lS .".nd CclUse cvera·]e L-,s;ses :.;f nearly ,e:. third. InsecticiC'cs
i'l~"e used a..oainst the mG2" y bug but, :;Ci'ilrt from 'the c,~sts;" th\~~iy eff0ctiv TtJicesrrGc:
Elr-rlicatic.n is cifficult. .esic1Qs J'·reecUn r ; ff r re.;'ista.nce, hiclogic 1 c:.' trQlm<l.inly
of the cassvaLlc~ly j"uc • h01rs ]rect r'r~)rt1ise thanks tn the introrl.ucti,,:,n of l1aturc..l
enemies frc·m Latin ·,",merica.

'S8. As reqarC'.s more sr-ecializec'l crn~s" cntt·")n is attC1cked hy ;> ?2..i~ticuL:ti.~ly If.',rr;e
num:.oer of rests, mainly insects, and :t ccmsic'leral)le .pr-),~DrtiQn of insecticide use,~

in hfrica is f'r this cre'''. Hhere insects h'\ve h~en successfull" crntY()lled, yicl~s

have :-Ieen raise.:.... frclu 0.5 trns '-'er ha to 1., 0 t~ns in rainfec1 Rnd 3 00 tons in
irri::;at d. rroductinn ° The J'rc8('"ing r w:rieti. s resis1:,,,mt t~. hactGri?l j-'light E!n(:':
jassicls was a Maj0r _tart 'of the histnrical'r~<c8ssnf the i'\ ptation ,_f eot.tcm to
Ei'lst l:.frican con: i tinns. H()~.jevE'Jr, ne~" cft':\rts .-:;n hree,:".infj fer acterial ]"li9ht
resista.nc8 fire neccGc',. 2\ n€M r~ce r'f };Qcteri.~l :-,lisht overCGmes 2.11 known resistance
senes in Su(1a.n.

89. Cocra in V~est l'\fricn enC0unterec_ s\o/(\110n sheot. anr ", flisease,l trees have haG.
to b" era~icaterJ at enorm')us c·:'",st.
anG <::1 thrur,h chemicnl centre'l' is
Coffee b~rry ~ isease bas sr.'rea(~, r~

costs can be affor ,d. ;:1esist2mc

Black-r::->-, C~isease h,3s ~ls':', c?usec seric·us lcsses,
_,ssir.le it is net. alw;.iYs· econ0mically fe<lsi1:'le.
icly, '::'ut c ' be chemic.:111y contrrllec' ~Ilhere the
r'ro<]rs are umier \,'<1Y in Fthicf'ia 'riC Kenya.

90. The small-scale crIDer n t usin. f hE:,rhicinel'; Cl, have t(')' STend 20 to 60 per cent
of his tote,l cro::' .':'roclucti~n effort 0n wei;)~in<;. Lan('. under shiftinrj cuItivatiC'n has
often h'1G tc be ath'3.nJr ned ~,ec:ause ,f \.;eeds rather thi'ln Cl.eclining soil fertility.
Land rreparation o,nc1 ';llantinC) t0kc [,reconence ,:v r Itmcc:inlJ, an there is sometimes
a shcrta"e cf labour, i.'~articularly f0r tho 0 rly '\IIee' ing rcc'uire,; by imnroved varieties °

Few draur]ht anirn31s are trairl' to the ~e~:rl.::C: or :~recisir·n n'::00.e(: f0r irlter-row we2Clin f 'o
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c..[ tlS:~l -:!~et.:ltic';l {l-:'kc a
" . U8·;:'£ L -".'::,1. ~ .' 0,-1 c{~ht:r'-l ,:' m~
:-P;t ,.;,~, i ~7:-r- -r.',";'\"" ".~" ~~".iT1~ A'h~ull-."

91. In impr::wed vTEecl ;:;ana~iC~2nt, tr:e :-l;'nt '.n ..
vir,or0us 1'2 'ur~) f" r r-r" n tl C"-V~)T c"n "'ftl3;1 :,­

rOGuee th,:, nee. foy.. her':·ic; j ;,"" IT: r:'V.l.l...) ..,'':!'~
recci':lE: l) -iorJ.tu .~", f1 int~:~ r~~·· "\~e~' 3 l'L_ c:i:t. ,;0

herhicide!; s. ('1.11<'1- he.lH~r...:~ t' :.eSc-,1st .', ~r(;; ";:,',-~c(,'Y

c0ntr,_·11j.n~;th\.; "'i:cst flushos 1.-: S'.Y'C'C""· ";. -T':.l":C

~:f .: 11 \.,·:e ~c.s" AJ~"r"':(I::'ri_ to ~:l':("',~.- rc~1-. ~·:~i·~::18 c-~ LJ 5"

n- C.S :·~ssi:·.l, r­

f'r.: c·'vl: n' f ~,r",C:f'.i

r:.:tl1u - ~j(:'t .'r +-, ~

b - J~ rEI ~uce 'I;.:'r:'EH:~

':1st,
~; .. ~l

c"-'rtr( 1
j ,-11-,1 -. ~.

92. l-!cwy of tllG worst :;l.;·Y-icult.u:";.l '~CSt9 ,~"1fr.ic.~ ;~rc: jl'li-;y- tr'l:'y ~n-' th lS

rrrluin: int:Grnaticn.. l cn 0:<-(':y'·."tiC'n fe'}; l,eir c';nt:.--l. This ,':8 :'C011 (JrG ,t.ly
fC)cili ti1ter'.!~ ":>8 uc;e J 1:'('r.'~tG so;;nsi. ',; Y s-l'b.l1'te t:-: ,'n '.tr-r r 11'.' f. r,~CE:!:.·t

f'est. ,··t~t';reaks, c:.n(~':'n ?_:r-tic '"lr t~ kc.:2 i":i !':e l.'fl"-Cl1 ~n ..he r, '.n:". 11 an 1

veq<o:t;,ti!~·n c::n~.'iti""11S 'ilhic:-: .. f£r",:t the f ,,-,ti'.-, c· E i.'i.:;.'r:Ltr'r " ax",,:') £ (! s.-)rt
locllstS. F·.~_r _1an~l' .'O'c.rs r·cd.. (Irl __ :l "'~".t ~.T:~S s~'::·8ll.·' ;-or ',;1 ~rv-,tLnti..~uly ,:1.':1 '=':'nc-
locust ro,. .ll."'.th~ns, ~)'..lt sine\': t;:e 1'5(15 e·~ (1.'-" "c:tt'~, -:f Ci~ c':ntr.:1t:.r'" ,il" iJ.!:'lG·
insectic' -:'!.et:" fr'·i'~ i. i c2rft hi:.> :-C! ~n f. nne' ,uc1: r~ E:'..c ..:.ct" "lC. ' 'f UO '.• "-, ';; ._ :..ri\
of :l.lmr·st c.-;.. n ir!u('u~ "'_2.91.'r~ ,1' S EC.)~ ·-:l.lccf '~'V r:>m_ "~ ....J.:. "t cr n i lCUS
rccessi.c-n, \,.'it-. ·::nly on", ~'1.jr.r 0 't~;r.,;, L (in 19(8) .... incc 1';'62. C. trol IT,·, su:p- r;

costly, hovJo,re1:. :--rr tho l.vQi(: nCQ r.lf ..:' fil11 ;";:-1:.:1(; "," -=:n £ i lS 7~7~l rc~-=uiref: I'th,~

mo~iliz2.tio . :')y 1';.0 of :ix'.:e D:1t.i"",p] int0rw:'l t:i nn ,,,!-'eunti n·,·, t,:) f1S$8.:J r'llL.:m.
There are ,11so SC'l,iC 2.5 vc;t unsolv':2 -~r,;)':~leIT';-O <. f ~~~~;se" ir'.'l :;cn1 g' G? 1 h!"~lp ,c~· ....

93. lmy:-ns- GT.h",r ;';1iqr-:'.to.L'y ~~I':Jr;t~~J Cr<'J"-.lO: .:'."8:;:- C(;ntr'~.l is thr-u~'h th~

use O.isnncc"; ]:,""t. -,-ut littl:: ,~::':-··act 'it'S ::.aEl!" ,,''',. 6e'

ane" (le.maging - the '-' --'in o· tin{: l',i '.~. i'" th:l ;r-e·:.. l\il1.y~

to ~US0 nv r ~ $·0 mill'~n 0f ~~I~S~ ~nru~lly.il V~~t i _ri ~

methocs have 0<2(,D .imC'r':-v~ _ by thG rr)"-' L::.c:e; ....nt .. ,. r"'rc"'..th.i.r;-. 1'y

toxicity nne' .:--cllutior. ."'..z.-'.rc:s. .rntrr 1 1f; nc' f ,ro ,.:;;,:' m~ 'r '/ '::'l'J tJ1"se
ccncentrn.t:..cns :"if.1-·1", ~:.. :~.:.r.'.:::(:e- nc"'l~' ;l-nt:, I: C-;,):" ; i. Et;:;;:.:-" , f ,~, 1Ysui ',r::­
everywhere. InfGst2.tL.:·ns cf •.rmy-\'('r srr-",·l. ,-:aCl j'~2r f.--'m irlit'·1
East Afric'."..~, "In,' c0ntrol hc:s }.,"-cn f0.cilit-;.tec' l:y.th'l ,'evel< -;::-~ant f.­
service.
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Tecrmology in Post II2.rvest irw

94. Par the stap e c ' 1 -'Vest. techr.clor·-,· 1-~r:1n

vtith ·.hr~shjn~. aditi ':>U8.lJv by : ;)1' ()Cc,-:;.~iona'l·:

using a ". Is ~ cf en . v' 1v ir; lO',SES> '..:.w re'lu.:.r~ rm. ~~ -i,·~b .ur Flta
critical period.. '::,jJnpl " srrer mec1.aJ'i c~l 'l,[' AS ers. "" t2 ·.,L ~Ol' f~ :ill 0:'

cooperative use or hir .' are availabl~ and 2lr'" a.!.r'ec': I'·m· 'actl.:.rt' j • P-\' rrlJ
African countries. TI,e:,' hav(-:. .'neen me Jl:::Lly ('or·ted tr£..f"' ~os ot -J.'Y'

rnecha.'1icaJ. mprOVemEJ ts) altheJ their iSE r a.j ns

"
of

. ut

is t, ~ f" s r .uirEm~n

. ,xral household5 ~

1 brld: :3i os 0'

96. Efficient dr, -:L"1g of R 'ain era s
successful stora~.E. r'la
the dwelling or in can a' _TS such as

. I en,y traditional ~3I'Ill weI. star· e ;"1S
tha.n lilas onnerJ.y beJieved~ es -B1"1all'
like sand and ,hes are used anrj the e
more centralized storage, where j'SSp.c

are \'-!ell--developed modern techncl, for bu" c' (" :",truct
and hL~idity control~ n t ,e rev.ntion or
skilled rranagement is t;l . j..J.. et~Gential and

97. Storage losses 8.!'e ::;art.icularly 1 -'-',~e for roots, ananaB anj
plaYltains tecaUS6 0 ~ t p:1r hig,h ._oisture con ,(:..t. 'TnE:" ( , 2.y J'erisha.
products lilre m2at, dairy prcduc sand f .:-5h F: se C".Tt:; . '"'r _ 38'10 S _,rfJblerns,
and the post r.arvest t2chnblo,.ieG foI' th:.sc I~rodu.cts :::'E_~ui.: f" c-epap::t.e
discus~ion,

e

s tc)!'(;. ';L f:1C1 l :!:,~j ,~=-'

~.s :J'~t been
~ .~ i~, ~1',?

·thcr' t-~")I ...t- a!-.~·":;:5.C .L_.f.::-,.y~:..~..,"n __ ...... 'i...., ... ~ - .... '_.. -~;
different levels to prevent deterioration cmd to prese

". ~+:-T'r] ~"-'l':.·.cl0::

9 ;.' 1.'GCP.110 .C'k"! inu. .
tecr.nJ ues, used at
fa 1 .1LlJ:. ?'~ l··~

All the:se.' will ca 1 lor
evaluation of traditio
usm: cd~ptiv---:' :r ,_S03rcl .
priatc storage hr:: , b 11:' b'
has heen und "'taken by nat ioml ~

fully d""VE.' o~ 3 c. len: :1.'1. ~. br cMt
imprcving income 2a1d oed production.
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99. Traditional farm-levE:l processing of g/.rnin by n'pnd D""'lma'l' ..
r'1 ....4.· - ,.cu_ t OJ . ng lS extrr:o.m ly ,.,~

anu 1~.\..mE: consUInJJlg j bU~ is likely to predom.inate in Africa for a 1011"" t' - _" Cl-J,~UOuS
Small plant . or. mccharllce.l hulling 811d grindinr p,re f!.v:Ul2.blc' for ~ ~ - to comt.
level: A varie-cy of m~~rC' mGdern tecbnolof!ies Te usee 1n l~. s ~~; _'\,th; ~UI- ,.e
centr~s ~ but they reqUl.re stc2dy sil .lY o,r rr::od oWlli,~ . ~. ~. ~- p~antu ~n urban
~nd man?.gernent. Technolc~ i~s tk'lve be n dev•.?loped [c;1' t \y ~:;~~ti~;~l s~ll~ed workers
I lour, .as hTell as fer. the pro~1':lction of ccrnposite floups uSi;J!'-10~~- _r~lchrn::.tt o~
but their use so fRr lS very Illnitcd. Chil)r~'-,rr "! rI"'v.-l",,,,,, .r.o" .• roc s ~nQ tUbers,

, ..w." ' ..1 ~.1.>,.L1!t· 0' root~ h s W"'ll d r - d
treditional technolcf'Jesj but could be I!flde rncm:· E: fici~nt b; 4_ 'ed' •t cve..l.ope

. t > • .1 .l1;,rrov sJ.mple @Qui ent .
. -'

100. In many parts of Africa livestock for slaughter are trekk(~ alonr, routes
thEltare not equipped with watc::r and feedinf points, or are carried in unsuitable
vehicles, with the result that weiRht loss and mortality arc hi

101. SlaueJ1ter for local consumption is FeDCI' ly in ,mrwgienic premises do not
assure the full use of the caroass meat and by ~rcduct8, and the technoJ.ogy·
for the utilizatJon of ediblG by-product f! is irs ~ uatE:. Lo\'J standards of hygiene
in distribution and rnarketinr further reduce the CLU~ .tity and quall y of t'he ,eat.'
In a number of countries. r.-;eat is preserved by ,'''y' and sro··· ,sometimes
combined with s, ~ltin~ but the q ., lity varies p;reatly. any n .'f<J slaughterhouses
helve been constructed] but with =-"" exceptions they'"Qo not us t.he improv technolo­
gies tl1<'lt have b8en developed. Only i dus -rial ab2.ttoirs ''''sta .ish for .:xport
operate at 8. level of hyg-).ene and technology that is adequate for the full use of meat
and by-products.

102. Nest mill:: :r- ocessing is carri€-d Ot~t in pr j tivE: and unhygiGnic facilities
at the level of the herd or flock or' dOEle-times t _ vi, lace . . y a liJ11j.tEd
quantity of locally produc - ~~ is processed in urban Dlants:> wLich ~ ally
use recanbined milk. '.!JhE:re there is no pasteur.:!'l ~ plan _ milk is usually sold
raw or boiled or fermented. Since '3riority Is f~enerally given to tho IP.arketir\Q'
of liquid milk~ there is little diversification of pro'uction. In sane countries
fermented milk is processed into butter arc. p;tJee ~ th~ remain' d.lk j

consumed. 'tdth or \-,dthout the addition of flour. Ch_ -so: is made in only f·w
countries. In general the usc of improved dairy technology. such as the settinq
up of village milk collection and cooli~' ce.ntres or SlTl:Olll cheeSE: plants is
inhibited by the le.ck of rur8~ electrification.

103. Food processing industries end other agro-processing industri· s are prevalent
in Afric2.. Rapid population growth 2nd rising income ten(l, to f2.vour' these industries
which are usuc.lly geared to t domestic market with competition in tho export market
beinp; rather keen. The structun:~ of nk111ufacturing in Africa is typically, 31 per cent of ~

the share to food) beverages and tobacco, sr,d 21 per cent to'textiles and clothing.
these play the role of forerunners of industrialization a.nd a rcal1ablc supply of raw
materials i'8 an essential factor. Some of the more common fIToccssinv activities include
rice parboiling/IT':illing:; garri (cassava meal) prcduction, ITl.aizc g;rinc1ing" foofoo
production, fish-srrokingj paJ.rr.:--oil processin~, groUl1d.YJ.Ut oil processtng) coconut 011
processing, and the processine: am utilization of meats, dairy pr00_ucts, an.:: other
livestock products such as leather. Others include the processin,.~ of perisrable products
(canninf, :f'reezing~ etc.) such as fruJts cmd ve!2'etabLs and milk. All these ~ . . .....
activittes contribute to the canrnerc12.lization of %'Ticulture, <"'md r duce post-harvest
lOSSES while creat:in[r ruralemployment. A balance should thert;'for be IT'Bintained vrl.th
respect to the competition between the local small-seale-processing industries on the
one hand and :imported go.oods on the other.
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104. Chillir.g 1s the only satisfaclol'y tecImolofz:V for minii1~iz.inf:" therapld deterioratipn
in the quality of fish folloTt.dn?' ':e<-,th. ;:..rowev''!', thE:' use of ice for rE.:frigeration
iInplies high capital and curY'G:nt costs that are afton beyond the mC:2.ns of individuals
or small corrm.mitiss J esp-'cle.lly in tropic'·J condJtions. Pish is tre.ditionally sold
locally in the fresh statE.', a.nd the surplus: ter irrmediate fresh sales 18 preserved
through cl...lY'ing by c1ryin[\ sdlt:L.'1g end smoki. :J in va.:rious corrbinations. These are
basicalJ.y sound preservaU.on rnethals, an(1. improved technologies are avaj.lable· for the.'1l,
such as salting tecImiques and the better constntCtion and loa.ding of kilns. The
low qualUy of traditioDaJ. salt r~o:'.Iuction is~ hmlever~ a probleM in i'Tl~rov1ng

the p~oduct. fibre modern processing technblQ; ie ~ like freezirw Emd canning, are little
USE:d because of tIl need for heavy capital 1nv stmEnt 3 sldlaed .r::anpm\rer ~ : ifI. costs -and'­
a regular supply of [ood quaEt~T fres _.1sh.

105. Availability of supportin...., servicef.) such as transpo:r:t;, processinf~J storage and
marketing are integral components 1n the develorment of at?:'iculturt-? a::td therefore
should be develorl~d siTDUltan('ously w:1.th production. Ot':1erwise~ all efforts to enhance
p!.'oduction woul be bullifiE:ci.In general~ t.l,::! pst production services in the Rezion
p.xe inadequate ahd hdve :in mcr.y instances rustrated c3.E:vC!lop~\:::nt plans. They depend
on imported technolop.y particularly for j ern and (;:;xport or; ented sector.

106. Transport has oontinued to be one' of the najoJ:" bottlel1\':cks to develoj:m1.ent of food
production in ,Africa. TIlE i l.orted tec'rnolo13Y i: road: raiJ and river transport suffers
from problem..") such' an i.nascquacy of .the. supportmc services ~ poor maintenance., unsatisfac·­
tory road facilities ~ cxc~ssive cost of fu.~ls and sparc;-parts, poor planninr. s and lack .
of coordination. The ma"i ority of fa.rrners depend main},')' on human and ar:irP.a.l power for
the:ir transport. r'~od.ern transport) thour;h spreading still l1a s to' ma.ke inroads in many
pa~cs of rlural Africa.

107. Local transport still depends heavily on head::'0adin~~, buckets) bicycles and
aniiTlals) althoug-,h the iatter are slov!J.y f":i vi.."lg i'iay tJ trucks. Farm tractors towing
rubber-t;).Ted trllilers and increasingly used for trMsport in ruri1l areas. I\~arw roads
are impassable during tJ:16 ra.iny season. JlJ.tllOUgh rail (ind. barge transport appear to be
cheaper th."L'1 road transport, few areas ore served rl~r tllan.

108. l/!i.th locally rapid dvJindlin{: of fuel wood supplies) interest is focussing
increasingly on technologies for thejr more cf'ficic-:pt 113<::, both in Rr.:riculture.l
processing and other I"vU'al industries 2.l1d in thE: usehold for eooletr1@:.
Possible means include t e seasongng 3nd pro-prQctssin~ of fiF2wood, ~ore

(~fficient methods of crBrcoal production, and simple impr~)voments ir. cookinf-;
stoves,. utensils 811d methods~ combined with _fforts for fuelwood plantations.

1 9. Little improvement has been a 'e on tradition·".l [md transport methods
i'JhethE..'T mn::!,rncl or human 2m even less for traditional river 2Jld lake transport.
In some' countries, where improvement h:iS bc.;-::n intrcduccd as ]j1 hurr.an c.rav.Jr1
implanents, efficiency has beer. 1nc:roRsecl and the Clrduous.~t..ss alr':;' drudgery f
wory fTeatly reduced. RCA has talH"::n the lead in formulatir,p; sUbregion~l and
ref.';ional plans for development of tr8nsport i_ j1frica Howev(~r;, jin p,en;;:ral



EIECA/JEFAD/AGRI'I'EK/1
::'age 25

the state of technology is still poor and calls for many improvements. First and fore­
most ~ the importatia of suit .bIG a1'1' up ropriate tl"'E'Jlsport technolo fo,. agrlculture
sbould receive utmost priority. Effort should bE.' made to nrcduce trM::;r>J'CrrttecpJ101ogy
suitablE; in various conditionG o' I\.frica throu!!h throe mAjor .. y ~ orta io fmc1
modification, importation of parts -sUld assembly k'.ccordinO' to I' _quirem€nts ~ and fin~lly

local prcduction.

110. Processin:-r of grains during DrV ,sti ~.) thrG _g, snelling;. drY'
a.r.d conservation of food often u e·s only S I pIE: ,JIJOds il..Y1, wquip .ent
Hand Err' f(',cd thresl1irl.g cen L~ repl"'c c" with improved ho.n:l-oper2ted
powel.'ed threshers. In ff,ener2.1, proc ss· r:r: is e;ea 'cd tOVl-"lrds urban area
exprbrt sector, utBiz' !"i1odcrn j.Y'Ported e uiprn,ent. .Due to poor manv.fl;2-
ment and. inaciequo.te tr2.i ing 0 .. ca' nd,_ o.9iUties
are uneconomicc.l 2nd prossly underutl 'z d. end insuffi
cient raw IDO'.terials are recm - n p (") em ~ )\1_ s 0'" then: are less suited nor developinP:'.
countries in vior of' . heir capit int::-Dsh-e r;ature ~nd rJ.· e. --' of' sopll.istication.
Processing at farmers nd vil:!. "'tP:;e level i2 still primit1ve, Rnd in' fiei.cnt. This i~ 2.

field where great :improvEments could be msde 1t,uth tremcrdous f:o ard and bac d
effect on ap:riculture. Sma..ll and f!l.ediurn sue )Y'ocessir:. fac l'ties could be i evdoped
not only fer b,::tter utilization of arri cul ur2.1 products but also fer spread' thE'

benefits of d€veloDme~.

Ill. Marketing of food products rE:rJ'.am the wea.kost link in thl': proces~" of food
production in Africa. It could be general.ly been described as inarlequat- and Gffieient.

112. The unsatisfactory perfo.. ce of t ~ IJ~k -t.1r' . s~!stem c uld e S -,led out E'.S
tOE: m..qjor factor for inade uate l.nc(:;nGl-Jt: lor .tR~~iI~rs to a"o it r , us,. modern techniques
and inputs necessary for incr~ascd food &~d Gf-ri u~tur productiou. 'e po ation
pressure v,d.th increasing urroniz::'l.t1on ms W sETlad tJ1(:; c.tion c 9-ing £Teat strain on
the already fragile IT:2rketing facilitie8 and T!1E:thodu. :'lho (~sale ,; ~etail ffi"1rkets
in. both rural and urban eas are ill qu: p. d and l..mSani~2.ry. .elI' eting services
such as standardization ~ g:r8.dinr, pack:':' int , storaE.e etc" arc "'til rudiment ''Y.
The state of technolo["Y is poor in this field with thE.' exception of export crrps. This is
a fleld whE:re E:!xisting knowledlI0 from developed and ot'ler evelo inp' countrles could be
ga:l..nfully applied. 'I'J::.is reauire proper plarll'1in,." tr3inlnn; c rrKll1L:Jower 2nd fin-'>nciDl
co~itment on the Pal~ of governments.
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Livestock, fi~heri6s

113. It is mAru ~lucid~tin0 tc ccnsider th0 t~chnolGgic~l situation
and requi:r.oment.s i.n. :ceg:J.,rd t.c' th' ''1bnv~ ccmpnnerts::lf l1.0ricul ture under
.r;:::",cn sub-'sector t.nn und.::lr -th v:::rL";us c>:::mpC'nents of t-':;hn'--,lc"")gy "'.s
dealt ".:lith C:'''.rJ..iE~r 0 TIns n:,3}:;:'?;:t; f"r bl?tt·~r C'~:m":lr "hGnsinn. It is
i,I!1p;:r·t,'1nt: tc nC'-te th.-:rt th"::r(7' is h·:.:; 12v2r" 2n , ...und.?':'lC2- ':'f si::tilari ty
')f 1;)rrblems in re;,J,qrd t:') tc':chnoL.. W.l th tf~~)s::. ,.·f cr:Jps, ev(;,n thou'Jh
their :::re l::.r::; ~ V2'.r i.."1,tic.ns in d2/.?th rtn.;-] urg;mcy.

114. r~'hc IiVE.st~·ck . sub···s':~ct~\r- .'1.ssum<.:;s A p~\si ti011 ::·f impcrtanc-s in
. th:: Reginn :"n r l"l.ys ? s,isnif iC'l.nt sC'Cie-~'8C·:ln.mic r:--lc. .~·,.fr ic~ is

02 ndC:vrer: \·iith ::: cc'nsid0.rable animal Wt.t;.::.lth ?'\:lJ:l.cmnting te: 1/: Dcr I.::nt
:. f tho.,;,; t,rc:,r1d CIl t t..l..':. _, 16 psr C2n t ('f '/:_10::.: ~'!'.)r Id she(:::!? "lnd :3:' per CE::n t
nf the ~r~~rld g'::..:'.ts ,:-.nu· n;or'::;: them 50 ~)(.;r CE;i~~t rif wnrld cc.rn ..... ls Co It
h~s ~lso f~v0ur~blc li"cst0c/po~u16ti~n/lan6r3tios. NevertDcl.ss,
the c~)ntributicm ,~f th;7-, livC\st~)cJ': sub""8ecV-,r is net commensur.°1.to \-.71 th
its number ;:md. th..:: l::md res(:urC't~S it is 'tilizin9" Th~" sub"sect",!'
is still d''')~ ilP.1.:l:::d by tr2.ditL-:::1a.1 patter.n cf pr,1ducti::m VJr.ers Ii'!..,;;
st':)ck::lctivi ty is c,lrricd under. sed'3m :nt"l:':'y, n·)rnadic;. s2mi~n('m:~dic

eln':', tr;;',t1shu .?.n+- syst~ms, ~he l::lst thr El rn:::.:ntic·ned SY3tr;f\1S Clr'~

pr8domin~nt. ~~jern pr0duction syst8ms ~rG being prngressively
c1ev~::l(':'Jsu p::;rticul.:;trly in the fiG1d (:·i" ':'la-iry and ;)('ultry ;:'lr~,d h,'3V8 se
far rGc;-dveo more ('1.ttt,;nti.,n th?'U"i tho r:10mina.'n·t: traditional sector.
Nevr~rtheless" thGir iIT')),J:ct is nc~·t yEt signifL::::!.nt with the 2xcepti8n
0f pcultry. In many cnuntrics unsatisfactry ~srformance is rc?orted
CD larg';-'scale beef. ::.nd. ;':~~iry G!1t2rnris8s ,articularl:.' theso ':.rov~rrur£nts

origin.

115. GbD2rallyp ~n avcrag=r th~ ~ .dIity Mf livestock in tha qegi~n

is p('':'~r .3nd~)rod'lctivity an_, r\~ rn 1ucti.vi ty lev;:,~l c; "lrc f 3.r belc"\T inter­
na·ti'~,n3.1 stanc.ards. This is oua tn ,1. num':J.8r r.'f f:'lct':lrs such ?LS
insuff ici\:mt ard.JT1? 1 f <..!:7':j. env ir'""nment 1 ccndi ticns." inad quate h'::aI th
ccntrnl rTI8EtSUrCS l pi ('r ~c.nctic ch.- r;lct :'.1' istic 1.£ ,qnimals ;' cultural
factors im?~din0 d;:-N 1, 9m""nt.; in"l. -quat. i. sti. 1-: tional and infr3struc­
tural sup .rt. I\nlmal husbe.nl':.:ry technirIues us~r' f::x Ib.r2stc'ck '1re
uns~tisfact0ry. Liv~st0ck pr~~ucar~ ? ~ c~ns~rvative in adoLting
inncvatL'lD unless it suits ,their r<t1q 1:[C' :tents and h?:.rsh enviroIh..'11(?nt.
Cr~:.::'ps :md 1iv.:stC'ck in "!ny 2.r(~as 3.re c',rr.l,-,d ()ut l.S scparf.'.t(:~ activities,
Diseases nre still a m~jrr constr~int th~ug~ co si_Qrab10 pr~gress has
beon 3chi.:~V2C~. in c:~ntrolling many of thf} If'illsr ·-:3.i8\:'3.828. ::l,,,;~'\-;;""rch

on ,_ nim:'l production :'lspects in ::n:id ;:;:"3~S 13.gs behLl"-". creps. National
and in tc;rni1ti0n:" 1 insti t 1tirms such <t,e;; P.:,i. ·'Hl.Cl 11 .7:t ar _ a.1d"'-c :>sing
the~selves t" th',,;sc. pr.e-bI: I a:n~l encour;~'.;iWi rsscL.rch on liv.steck
production ~ th(, insti t'Jtion:' 1 support is 'veaJ~ wi th \,vast~_ful 3.nd
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ine fieiGnt lTlar}~c:~';n'~ S'~,lS ~c:..,~ ,r 82\YC: ~. ·-"t·t,~rr~~'=: t ..:' :"t:J] ~.- ~p::~J~'r~,

a.~·:; ini:.:J.,;'}':-:tk,cy::,t r,::::l:tc::' i~lS'_i,.I.lt:,i.·'n,.... _:'.r 3, ;',":::-'," i"' .. }c .~f_r'-.s

u.rc~ 7\:. (..... l.Y? "th.G ~"0VC rnrn0ni:s ·-··f ~. ~ ·... I~-:ln· "'''' ~ -'~..l.. - - ..-·V" t tt'-oO Ii ':f( ~t -. __ k
SUb"S0ctnr" ,nJ yot the .,:'·.crr..:·,.:,: ,f '..: "~::"'.: ·_:'l~ )~,..'·L_:':'''E. in l~n.Y c·.'.' ..:trL.. ·:
3.1;,xm inc; 3.~l In',,o

unimf"rCI\:- ;.,:~ r;:~t":~':ur€:5 ·1.~·:·3. l*Eh. ~~-:::-:l'-rl' I] f l.~.-\"'~~

Cc··nCG~ t .:1 C2 f '..... :";'(1 G :~ }-"~~-; b:' ~ -:l .~ __<~ eX -~rY~' :~. r: ·-.ICU. try
n.;j, t ;.~

116.

elf xli :J.il i 1 t.·: rna.l tr -_::' Sj;-'l rt c ~ :i 1:~1.. .-H~ ~ :-."-" .l..J :~l..¥, S . l: ~ '""\ 1 ::'?' 1;>~ :'j·':u c -t g 1.1 s ...... r .1 ...

fc,r li\rL~ c'ck f·~:·:-~in·.-.r 'J.1:=~ ("I~~~rl .;·~x:-/-)~t~..:.:~~

fe!1cirv] .. strictly C~llt':-.Tll.?'l (,,'- ..... c:·.i S- lsv'>..:lr.;.
~lla·tc:r SU.'- l:-,~s ~ ,"'.r .... p.:- c:t::'c;',ll~- i~;ll-, .. "T':, n: th,.;
whGr.'} ,":'.'1 _-.rC-r~.'7i!.l'=' is rtf::,;" :~ .:."2:' (1)'',\''-;, 1 P(\3' '''',:-'S

p:'::","Quctio exis·ts ~.n.ly in' ;':::Tth !.:: _ic~" r. '1:>:-~ ..., i ·r'_

L i:h· 3~.

...~. :i.~

_2:0~[~ _",~-I~"i t' ..-: ::~·,~.. i~J.n';J

£ . rc.b ... ·:..·-~.·s ·~.-L~ :r ..(j '.il,-'u:·
Ti'.n.,c:f117.

arid' ,;"..c·,~s vfh-&:'~2 m.-~ 2t '::f .::~,~ rl in.::.nt Ji'r':Ji:it.·...~-. "r::. c.
th·'i ']ry 8".'').<;:'''(; l-;::-~ts f.:)r .::>ix t, '1i ~ .: .::.ths. ,r: J .. ;:::J~.:'l'- tl.'3 :~n·i.n s
a,liv' .urins tbi.~ .r::;rl.')C< .ts ~-:h,- i'\."ti-. "Ml c:'[·'C:.h.: '·' •. >ii. n~.;.(~:::_~ "r
semi -nc["c'Ji-c :;Clst"r'l.l L:-·ts ,,1; .~ .. :,1"\ fl.Jck ~, Y,r" • .,' .• "',.S .,.. ..~c 'l,-;;'-r. ,," ..1.

m·:::.:r-t:: by thi.:: ::·.v,::dl.,bili.t.y < ",«:;.tor th-n f '..:-r"'l·3L.".

US. Th'.:} in:':' r~c ,-'us br2 "e: . .;= livcstc ~~lV,- .)C:-.:: '_::.'r~; ~D~_ -~ ,v~r

naturc~l se cti'Jnn 1·'71~l'':'V(.-~la'"mt: S~'~1'~T'1":S .•S). ~l'! '~~.' rn '.',:,;n.::..:ic-
ar{~ f0'-tl." ,J.n('1 ha",< h..- '\ 'IJ.:.:r:y lit:':'lc .iYn') ..~~~_~ .' __ tl:c tr,1j":"+.L"';.:-t~ ~ ;(-1",r,::.o

119. T'lhi 1.'.' t.h~::;.r: :'" r'· ;:on I' .' rl;;, t . V,) try~) "'fl. ...... ' 1 ;:'<:I' -::' t, . .-~ti - "-; 1
selQction for tr ! ..;,~n(lt::'<i.cr.:mc -."; "h'lI',::" ~,r.:·:r.{~c. e L:,,-·tL:. h- ::OL.e -Cln
th~ir cr"~~s brL.~·l "~fspi"in.:; :: '1. v\~:c~, s.,ial r", (·:;-~tir·l f tI1.:..
I fric.:l.n pc"I.)ul,~~tL .. ,-.. : C, .ttl..::, ,~,:~->~..T) ."~.(~'. : ... -:.. r; ,1:'11, m. ; n • C -; "r. s

arc Ucrth Afric~ ~n ~ f"w hi~~ldr~ 10~~ i~ns in ~ 2 ~ll~ics wt]~,

they .-:-rc~ s-:c~ felr int,::ns'\fi:" Jr•.•.•J'. c.:,,rvl.w+:i,:- :':~, n:£ +'rL in .l;Gncu
cc.ttlL brc"'-(s i;\pp""X' .";. ,fL::r: <:1.) rini·;'tur.1 (~n·_-":; ~),-tonti-l -'=-r
C;)ll'J112Y:CL':cl nilk pre -: ":c'-.i ~ru :In c·... tr"'..1:',t; t:--.' «.c:~ pe:rfl ::.-TJ... ·_.:.v~:.::, f.

.~cst :)f t.hel in:-~j.J;":iY'US b.t' .-;~' 1-5 5"'.:::i.·f"',c,t("·~.l :,r-".i'1,~_, t:!·:! ,..r..: f
c,:"lrre.c~tl}f Co '::1 .~~ ~~!(~C is ~tr',-l.":~ .-: S1......·.:.~~-~ J- ~,.;I"",\:.. ~)'r "·,1'h1c:'1 "'1r\.... ... ... :Cc ) n

mutton prc-du c';':'Y::' e .. \c;:-c is n·:) .:L,,:::rr:""-'2::; .in~~.i"<e.i 110-: c' '(".t .... ::::-':::c', 1-

,:'\fr leG..

120. C-:'I; !i2ric,:,l nj,.~ ,.._. p:,:.u.lt;.:-y C:!,~·~l.].c' ('n:; ,'r-::S-'::"t ·:,ol~' r _','

imT)~rt~d b - ~:1S 'tn:"" hyb r "-'\ s • '.:-:>:'O),::1i ti:-rl -,.1 Jrr<:" ~ t.i - _ c.,-L,;.:: ::,·n ~'I :i"

descriDt L::··cal st< c:J..:.. ptl..;11 ;"--'.S lei? ':8t :::.~ ;.c.~--t,,~:ti_ 1:;'.tt is ... ]. ,
tc surviv~j 1!1 ' lfficult. C,', "titi8n"'.•
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121. I.rtificiRl ins .111inati~:.. ?!~

snme trcr:;ic;'.l. , ro "')(:.11 .".,- 1 ~_·o. f-.c· r'!.:. r,J.
, ,.
1.5 .Ll. h.::. . cw 1·-'v:.1s

'2,vsr,.; 11''1 int ;-. ~ '.(".;().. .i

r r:: -'-,':'< H~ ~ ,=-" - . 1 't::' '
. f n.~m O·._rn - __tan..... f ,_.;2,'-- in''''

122..
prr'bh::;n iI', ,~.£ icc:,
.'111 livc,s C'C. ~·:.CrJ)+'::

cu'ri.. ·, by t ~--·i~.S,. fly p~ff<:';Ct5

'?,~v:,· ,"'",' 1." .·L' Jm '. ~.,~ .... -·t· ":: -f" ~J ~.".41 ..1'\o..L. _"_"'- II~\ .... _ ..... ". r..'(

p :<i.uct:ivc 1~"'~ i., 3":" .,' tr.:..':S. v .rL~ty ., ~ " C.th~;::5 (f V') ~t, _
a~r:tr(=,l 11c·J.... r~"'v ~fl ~,~l C 'f;f£..,r;1:1J i ""h.~r Si':1I~- : .. ··r .Ln. 0r1::11. ~n .. ">t., frl~

':nclu·:i~; j.'15·=-C· ici:' I <".p,..• ',:: ~-i':'1 ~X'.--.'7: th,;:.. r'=,,,"~ -:.::!=--_, ir.,Z'\rft
traps witt ~r ~it~ It ~tt

in5Gcticif'1,-=S ste'';'' 1- -'f.:01. J "

Fcr~:n~ i~ r~gn~t3j with
~l.;;-...r-'nJ ... ··c~ (""'"f."C..E.}

'• .:J. C"'lr 'L! ~:u .
tc("hn.i~ueG

..:s ,':11(""" f.-,,()·~' "'-r:·...,l :
­'.

cr',ntl',-'ll tj::un::o c:ntl'''':'l
-3.-:1l.ptablp n .. slo,;,·.rcll '"

1..

ir~ ,(,i 7

-:,f tiY's' !?_.r-'l.mt,: ; ~ '.:chnic:".llv <: 'c .... :l " elly fE~<"!s:i.;' .t<:~,

-'r~tl·'ry'r E.s'!,,~r h -n ar;~ 11 i
--1 ~., -'vel 1: "'J~cclln3S '. x' ' ..- y, ?-li;. ~ ..~i ~Ri..,S ,1.r:.H' ticl: ...~

be-·rn '''', r'isl,':,""s"s. _.... .3-'\r·:h is i'. rr-':"\'r~s.~ cut ;: }~ i...J1K':lr" fjh h:'_s

th·_ Sl nt.r'l (f tl''-\~'liS8n;<:~-. :':'t.S;J::"E is r,; ~ 'v ·'l'·"u~rh.

":In:' -tlLH l'" ~ .... f ':'ic'('b rn,;:-;

'1.......... ~, '"'\ ; r ~(t.tr

:'ip~"!in-} .,nd s:'1r i:::,d.n~; but ~ 5in. l>si.,t:ln {", -:- ~c;'::.:1.'ici ~.(;)S .is L-r;.usi:nlJ
C._ ncern

Ci.' "li l-l): 2.ity
'_he. "\.;_ri,....~.n sw .nG
., ~ul-cry r is~c.scs

is still ~ 11TI ~~ r pro~. l~r<- _" ~ --.~( ...~~ U l-::':r ~","c.

CJf (:--:, ..... ,.:l ··.i.,;nrlstic n·-t-',-s 'in~ V·~sc n(;:·,~ Ii

fev· .... i.e: .~n~1-,tir in -n.-·.n~ P -'-i::'. -f t.ht:: l~r n'_i 1

123.: ,r!n(.' t.il-:- ffi'J.j L in -,cti"'u:"ir ';;""",(';8 '}l>;r, i··· .. b(;;- .. i:".l a . i.qnlfic ~nt

n ..,.l'-lcti::-'n in ri·.1.::r _.'=1 _ ~ m· inl} b,,: ~c..uS·..: f '1. int,·~r.l "'t' en ",] y cC"

:r,.;JLin-:t -:! 1 J?'ccin jti:~i: c.:'.!?"'.L ~ _...--,~ 7'" ,\.•J~ r _1:. i. t. l.. 7r S ·... ti-
in 80m· c0unt.:""L:.. s -:•.. ' ~ r ..... t,..·;,..l1 "ly r'· rre', i·J ..'! _ .<t

R,.,st2rn ::.f.1 i, tl~,'·bs'r.c,- f £"'1'.-1, . .11~ v'~cir·~.t:i.="

T.'he c·"ntr.-l c~ -".':':' ::~;-L ,th "13 .-'is'-' f\"'.s .' v.;c'~·'f!.."..~ult.. '.5 cci·_l.y
bGc2,,'s,- _" th~ _"'.cJ.': :f Vir-IS :,~:-.i··y. fe_-::'l~t·.:-.s _n'- 'A fficulti'- n
sccuri 5 p1.

'
:i.L.. s r··f V2..Cc..~ _ G. (-, t""'r,'i ,"':' ). '7L.~- ~

124. t::mi "X s ~.:: L ... TC::<;'l

c(lnsi,.. ·:r-b1l· r-th::;;;rv:';'s tt ....
in·tim;;'lt~ .c:wl ,"J ~ E. C:
cqre, the 8~-~'~j £'.

this C"'1USi::~S pr:--':)lc...,
tr~diti.n~l ~r ·~--~S~:

.11 ~-:J, i5i:ucl.l· ts !lC1.,l. - _lly heV2 em
n'.~, .E' • ':i:: :; i lt~ tr.l.:..,m cxc~ll .·t
::n0r~n~ ~n~

·.,n','t"'l c·...m~y'.-:mt: int.C:

~.

; "r.
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125.

.sure:s . ~:i~J.:11 p;ri,)tr: i .'sri ;7; ..

si,:::-n:.fican ex"ntl'i uti,_ b~'JH ;:-. ~_i: .. :,:- l,"'.n~;r 'su c;i t.....:.ca f""': .min j

econc'mj -s· .. ~s :.!~ic;l··~·~·.l t:l~ '8-' i _ 11"'..1J:'n~...-J ••• :--:.:s.L,"; ......rl~""'s+ :~: tr...r2~n'::s -<.; sis
zc'.nes wh,,:r';~ p ,;;sibiliU (;<1 f :: 3::- ..C"t,i.,:: s ."r..~;. -, :.- .uctiC""l " ._c lim'.t -.1.

I'

is ?T1"

, r 'Jl"} "e.. ,,-, :II' ('·r.. __ j.(. S

'-"'~1"'!;_;'-SC''9.1 .. Il',:-' lch'Q n"i...::,

'-'

~ .., r ts "':: -:::r~ ...;. ~ \
cc' ceiVa-CiS ':Jc'V2:"n-;'L
out in thd c:")n":.,,,xt ~'

t .:.'- _ c. £

-:t.,.cc:, c 'ntri:. in thl=. . . .

c t~ er u~t~ xi.tin~ tr~- t'- ~.J ay
1-':" J.:1S v·.rit.l"... :." ~ e T .~-' r"J ;. 'r~:lT)!'J.in·";

'J·r '"'Gil "l tI,-'r r, :uctiv::. -:...:. t j

~.i

ent

hGrt~ is127.

exibtin'J tdchr.
.. r im;:':.;t"~1 :'::"0 u ir
bi":"1t.1LJ::' ...3.1 . d
which qr. su."t -~L ~Ll~= "',n:1
S~{st~~L.S t:11:1t "'~r~ c·np·· .i.l:ll.~ :'.itJ1 ' ..·.,r,~~ 1 n:r - J~.~"L ctic:-:~; f.".-rJ. t.-. 1

C;~!C l,.re ; t'

i::.t",.,-_ in 12.ny 'x'.rts ,;f i·"::rJ.c .."\.
wit!l tho ;:CC(Lt - _I ~.:~_~i z:-n": ,~.n.:.~.

n it c.nly rm !:>i j, 'j'IJ. ~C' _ ._':~: ·'.L ....

~~ci·l-Jic~l impl~c~ti~l .

_l" i7,)~n...,t ':"J lo!:-.l) '.. sp',
- _'. .n::- i' . :; ~ r : 11~': -.1'::. '
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(b) Fore. ~ry

In thero 1":.CC~ C"I .. I~12°, 1.,' fOrCE! tr:: ~;lJ s\"'ct~r

~..!iou i.1"- ?:t'ovi,~-'·''''- UL ~ .~d f '-
:11.;' ff j Clfi _ e sur J<.- th"

£,:lc r ,.r luc":i0P, T:1' -F0~'es

h,g, '. 19T out ;:;.f \.;Il·ic 2/),:;
dLo: G, Tnt 11

2'61 I '11. ion )~~ E:::tr fu~l

tiol'l i. th.,: R-·-d.
<;.ra\~e ?~r c. ut

_ ,= T.";O(\(.1" ··,"rK.r"~ti..l' ,·.r~~JloYl""'.~n"', .. r0r'uc­
t,ll abilit; IlaCeSGc.r-.r fer COl titlU,:~(_l

t.L~ ~\..:r~ion ~'7~. l.cti·v.:-,~ 2t: S "·15 T '·llio~

-. .:st~ ,', I-~ 400 t'lllie'T1 he!
'1li n """\=. c·ut ('If \lhich

voo '.' ; ue lIvDO'::
~l:.:' .~' ':< . ,ilU ()'i\ 1"3 th~ b €lis
In(lus t ri.J.J, ~'7('':!, e.o ns u " t ian

, ' . - 1 • ~ ,
fc'r the s~ ~ =~ri,..," \,Tn~ ·'stv,:··t, " 4 ". L.l,~r~ ,,-' £,)0,\' \-1,:'0'" nn.~

. l' ) 1.' , • • • •
:::~1 1011 1.1 WLlOo:. (,(1.sec. ~'~:"l. .., ~," '1 0'[' r, ,,:: BerlO, '1S stlll
e ~) -tinE; sm"loGs. 1 r.~e ,J:. 3· WI1\''1 T thI·!"'Im·h D:Jt at th Stl_ lev.~ Is of
5 y aT 71iTC, r'1je. t'C:1L' 2'-':;" y F., :J.:l(~.ic~'t(·" bility.J: the .. 60n t,J

s2.tisfy its r'.cquir_nr.:;nt ('If ,_",,(;<2 w'tl. 3.>:-' quan'dti..c:s f(' '" -- rt. Ho\,-rever,
the. r<?cnt csc;:d.:1tiUfr c "ts of f 12.1 ?rrj~~t~.-{ i.llcrJZ, s i1.1 fuel HOO": S '1.n
Al.a . tive s u 'C: r,E '..,ne1;"·. ~':ir.:h tho, "1cre:J.sc: in c()ns.u):~:;t:lc,.•.. '.'7"0 ~ reGo\7al
Ul <:. ::,. ann '( r-'''nn,,"r could helr, 1. y b.:. :ld~~uG:t-'! felr c:urrent .:~::a'.: futun" uce~~s

\Jith ut t: .enDb, in fOT,::stS. _1[, '9h~n,).· ,it'll incrc.;t:;;..e in th'-.: :"Th:""S e)f fuel
\vOOC mvl Ch.?TCC"l ~n l'':-::lst con -'88 r;i' the 'f)-O" 1~ ,'5, :C'.., .- ~ctit;n r) this
trene..

130. Lo C<,inr .~ qt:, '1 t ion ,. J.n fera. '" Lr' i, /02 iiJ ere ,1S': 111 .ly b..:c '['8 ch.:mizet~ .
rcce,,1.' yr. ;n (,:r::2 ':) .t.riG5~ hc\ ;1/(;1', ·pu-·l lc-(>l'-~in,· oper::.t.~.) ,. st.ill
exist '~i(~ by' 2.i ;: \"it'~) h:'-~11y IIll,.; ! f i1:C~1 ('''t·.. ·,. ;-£'.)e·'i"lEy in tro",:,ic:l hir.)
fore. t3 1 t h:: C' ~insm'J h· {) 'J.,'" .CC~· t"ly r-':;l !: " t'iJ2 D.XC 'In' h:> :1 'm ,
There h~1S i en (;! tcn{-! "nc7 t US(, r1("rc '1!(" , eeL' liz~2. lo,?:,in3; pc: 1.11Qr.y ,.J

suit ,~:i:ter_n{: f,::::r.~s··- 'r':n1Ilrl cn ,-:':t·r.":~. Th~ls~ r in~tan e, ,'!rticulated
wheel'2G sk'd _' i'S h, ; n troric" nL"'3ts it' ~i~ditir)l tl~

era",ler:' tr;1ctors. I'. t '-: fl.' J..--. tir·,., (1<'1:'.,0- r, ~"ith risiD'· C(l, ital Cilh' tu"'l
costs J it~p!'o \..>'.:'.cnts ilL rro.::~u(. .. ivi'::j . )~,-,n ~;C'ur.'ht ~"'Y re-~r'.·;1Iiizinf lo,::,'·in,.
cpt::r:lti"ms ~a h r th-:n u~'nc 1.("};8o --'.-)(},J 1'",1 '~'':·iin 1", L'''rtic.ul:ll:'1.y i':'l
pl':lllt,'1.ti f1i fi:rcsts ',lith st"· l-si?~,·.t (;;6 ! . '~".d,t:~J ~'.lr-:l tr.actc)rs (."!Ih! sr'~l2ti.l"'cS

dra.UC"llt ·1 Li:nl s.) \,'. t h fC"X' - str]i ._t ~~ .... i"'f"·.1 :.~S he. ~ ~}e~lil ;"n t r()~L~ ~lL. './\ ~1 ri:~ n.~:l.rds

trans?)rt, a l[',r:'~ pr pO'rti:'lu ~)£ t ' 1.;-5 l.s Gdl fl,.,te.:> ~ut ruc_s ar2
US8C \·h2r.;ver - C8S ":;lc.

131. Pri;:..itive s.s~i lIs nne. '~L-,-D.11--" cc.1Q ,i_s;:,,;,;in~' in ~.fric~. 1"-;1<;:
usc ('f ii:L,roved s<'mnil-i ,'- t'c 11'-:'},''1::1.", ,':Ii{ c:ui-;; "'nt r ";; .~n helc !)8.ck 'f-v
the tWCC1 for b tt.-::r ,ill 1 :-_ ·t~ 'ili"i:"ov~d ht> r':: 'n", '1utol!.1!tion V,/. r2 ap;:-,rn~ri(lte~

~JC.tt~r knoT"l ... ,.. _ of ::~cies tb:o .n \0,1 t..-:chnCll('~,y r ~~,~1:CJ:. ' ,~ "1rC't~-ction

of tinber fr:-;T.:1 (l ecay anc insect .~ttf.id-::. 'rhvn: h i' .::;1') ~ lad:, ~f s~:i·1_ . Ft n-
~an(-l£:ers ~::l:,\ 1Dri<e;!,S, n u.,~ric~ ;!I',:d eel. -r l.1~ ':-~r!S~(-i.. -)·:'ncl~ (W:in_B7.'S, ?lYHot)c!,
>.rti '1 •.:: bJa. "lp fi: e '!-;{):lr '.' ~mo(' r'02];' nt ,~n: r,-m~ LIQc:- t ccr ) n:-e f)fte
capi al i te;Lsi ..~e anrl r-quirl3 -::~e.y,;', .'ies of no 1(:'le_ 1 ... de n C,~scs they
ha.v~~ ,'"'en SllCC s"ful1.y 'stellisl:.· in CO~l l saT..l!Cli! in::" t,!,~US

cnsu!.. ~n~ i11t:e~ ~:!.. cd L..1.1 izati(""Jn. of ~j.;_

132. I1.1 spite of t 10 aiJl1:1"'! .nl -;.ixeti tro ... .l.c;"l ..'1 ct,T"OU8 fer Dulpi :"
in A£ri~C1;tl'S re.~,r tu::~~rL:::l i sr.r1 f, thi c ~ur:: 'se ."t T'r sent,
Ther" is 'Jnl," one nil irl. en! 'ces .w." frn,..- r;uccl tr('\:,· c::!1.
hard" oads 1 in1y' or e~':Jrt, a. tht;u,'h c~ nul"" ·:r of ot,K,"'- C • ri:s 'l~

conte ~ 1· tin::; ;)r,,')j~C'.~s ,f tllis Ki H':. .€,.! C I.1-nical ;Jul-pinr :Hoce s is uscI'
fo r wood i •. '......-tFola, Ca.t:l-~ LJOI : Keny.:!, : ·'cc li"'~ri.1. an: 5~v.f:zi an ,. 'lau.
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rr.echa.'1ical or taoi-;.ecNm ital :,r{)C~Sdes in M.s·-Lr ":1, C3.r aLe' ./:.iribc:.Y...rE-.:, N"~n-'.'·:1 (1
fibre:3 such::is st:l.r-::·l, l: ...'. .. :~:sse. P':'c: ssp"n:to .-ri.ls l".Y.'C tr~d L'r pul-in"':'« J.l"p- 1")

Emrpt "lni" Tunisi.::.. A nu· ar of ,.\fric.:;n Coultn.€:,~ also h."'ve urcintc~'rc::n(' .' :)\~r

mi 13 usini': :1.1' .,crt20. pul:-- or rd' ~ t~ ~n_ aT.

133. h0. t,.;clmoL p:ies for th2 ;·'::iIH!E nt c, ll.1tur.nl for .8':.9 ~r' h3.';<..:<' on L

cet[d1.~._l .ki1oy~1('1?" ,·f the ch '. ccari,'ticr; md re'1uir,-, '._ ts of t 1 . <H:ivic"twl.
sp8ci~s f tree ann shrub th,'lt ';:'cke lr~ tI1e \/<'- i2d fnF'.st -1':'1 .etion:;. S eh
knmlled'.'; i~ 3.5 yet p.rely a.v£'.iL· bL: in l ~ric·. ,hie' has C2 . incorre t
silvicul tU1:.:ll tr",~~tlJent .:ll'(~ the CQ: r-l ..l,"~ • :.on I) t>,,- rc:s.)urc". t is i:\crc.:l inply
i::leine real i~~:..c. tLat' it· is n~c·~Gs([ry in L-:lUy c~sC!s tc-, (T' vc re£"l~GnCE: t::J i"r
tQ.ctin(! 3: r pn.'l£in.-·· vic;:,lc Dc ur~l fon-csts ~fit i uti")l -us ha ,;! _~,n·istic5

(includi:lg fu<!h'00(. S'.lp!,~:,T) ':1 ,:mvL',..1.'"ut.".·· l" ot..:.ct~,~ C P2t'.ity) r< t:,~' then
repl~cin? thct1 ~,tit~ :n'l?en":ivc pLmtatio.s ;)f sr,eci2\Jith rel:ltivE.ly t!. . 'r ,YJ

t!Il ::""~ec:t:<'1:-'..:1b-ili"ties ,

134, Ti1~ ~stablishr;1(>nt of plantati.ons (c.<lll~r::.c.<.l f(>rests) T.\_ ! ire', <:1r~cific

t8chno1oeies. rot ':.rticular tJt~es ·:Jf sit8 A.nd soil. T1'-1.C r213.tc. techno o,les
fa:r-: se12(~ source ~election~ S02.C'c cr.l1ect ion anL storer\::; ursi?ry ropi:i"",'1t' c:

,::mcl t c hnndlinl" of se2Jlin~s 3.re as i ort~nt'1G thos<! -F. T tho 8st,....i,lis .-eut
phase, ·ut·t1>eyare as yet little tlpjllic\-'.in !lfrica ~J(;C"".J_ Of t .... '" ShCl·t:a.a

of t;:'3.in~d ?~;rs()mlel. Tec1mo~.or:;i S are. Clls~~ via:,l13 fer wceL. .~~rr '"T1t ~ t

prevention and ce,ntrol of 1ttiicks hy dis2as:~s. ins .ets !'.ud i:.:v'lls :In(~ 'if
damage or U ~struetiart 1,)y f.~~e~ hut th.is2 ..00 ;.~re Gtill little USCG in .:'f-icn,.

135 . 'l'G chnc 1 ~,ies fer the. cultuT2, '.~'jti11Jlis1(:-c.nt ' ~ '-ll"eP.le t(1f nulti?lc-'
US03 tre.e 3"p€cies (for foo ~ ~nir1<'lJ fO::'d?r, :'l.cdicinol 7.:'roGuc S tii",,_r,Cln,~"

.?.bovc 211 fl.10h7(,rv1) ,:1rc re'ldil" ,.,~ iC3ble At the villar> 18' 1 The
apprO;;)rL3te cr0ice' of tr,~e· species 'n.-1 'l"lanti : tee. ni(lucs' P kes it 0ssi, le
to ,,;row tr2es simultaneou' 1y· fnT all thes .' 'r~os 8, te in c aGe int~c'riJ-

tion \-lith j:.;riculture; n" "'lll~.! :ion to 5;--'0.11 !lbn~ntions '.,lh_ c th(n2 is
suffici'2nt :;'.i,.\.1.~· s·uch trees can :;e :,1:J.nt8d. in :wailn~:L, spac.es -1cll'~ rO:1rls
M<l as f~rt:"l' sh01tct'-,,:,lts; or Hinf~LreG'.ks, .'U", • ,-lOon ro .. ' ,ti~ C8 b~j inCrCilSec.
::'IY sic;jb tcchnola-:'ies (:f ryrUi'·-d.n;=:, p':Jll-'lr(~in;' aClt1 f :,pldn,·, Forestry for,
local cor.:-;unity ,.1evelomen.t is still {\ ncw activity, ut :,rojccts ,<i.re i'lr ndy
u:rl(~er H,;-,j in a. nun-::'-:c r 0': l.fri:.~-'~1 countries, pa'-"'icul- ·ly in t;F' g C!l. A main
constroint is tl c Inclt f ,~u",.lifL~" forestry r-tn-£ for the n0CtSSSary nursery
and extension wnrk on .:'L L"r"v"" .~nour'h sc~J." Me it" dOG.:! coo.t:'~:t ,...rit::h th'
local connuniti~s.

(c) Fisheries

136. The Las ic techndo i"ry :) f fish cnpture ll1 l.\fric2 ho. ch.., 'e ..' r 1:1, rk. J:J.y
little for c-on.t.ur.i.es. Th",' hook a.."'1(~ line, the sta~'~in~ toal ~~r Sr,""r, _0 th,:=
barrier' or euc10sun~ (inclu..li ~ G0vcat,lc trr.;'1S 38 "Jell as f'x d 06 ) h"v,-,
been ·tra<.'.itionC:lly usbd, 1 -; ~~SirIl 'Jf s~['t:~ of the tn:J 5 ,:;nC! lift' ? ~t'!..r
en the 'Jir,er :::'iver ~ f(~r .:x.:,e;::lc is extn..'ly S071histicirt d. ,SGPsoutd. 1).0 anzas.
y,hen t6~i,"s of ';'later dry ont nn·.1 fish S1 ue i ...k(i.(.: U~) by ll?.nd, :::.1'"'0 0ccur
frequently,' These ,techni·:-.:uc:~ h:,v usu2Jly sufficE:L. to f.:eet tbe . at; ,"Is £"or.
food fish of cO!!'Jnunities situate clOG;; to I,D "C6 of "lc.ter. 10110 c~ ut
logs have ~:-een use .... to extend the r.'m,''''e of the is.,e ~41 f th 511 re int.
cQeper ,~ater, and ar·or gnc~ Sal::" -l . t saLer cr:: t h"~v~ b en .".c fro Jicces
of wooJ fcstened t0~eth8r,
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137,. J.UO;'l~ tr:1,Q 'CiTl.:.ll t~C:~1l.-:i(~ "J.-'J -~li ;it.C:'i'ljDS··' Ilr .l +~]. h ... "1 IJS tlL3.t t~r(~ use~

f'~r iC!'0n S';V1" fiC'h '~'llT 're: a .... · r~"('l "1"-' :1., ~l"ll -. ' ~r s ··f "1_.--..,,,,- /:.t ..·]",.,~.c '.~ r n +:• _ J. _ 10-.. ~ ... _.... >" 1,. - ..... _c.1_ .. _ "'~'... ~ to , _ .. , <iI- _\. •. ~ c n 1.

::>!1rticular =.':1>-I"In"sL J:'h5.s:.m 3;;:JI. ,."t"~·..\ 'c'le':1 lI~ti7]Y i..)c~e. ';~8 -, ;:Jro"
ductiYity- th,,: :')'rlt~ s~:J 1~,j:; ·','·:Ld.' ':::,'H't" c( :lse~~ 'r\~, t:..~ 1'~3 p(vl"-'m

er;uiv':' en ~ ·:"':XC~_·:;I.>o f0Y int.,.:.151",l"'· :\ ;u1t'ulluTC ill r n .S i ':Ph.? "l,:ltr.:~l" i1 st .11
only ~ clry :una 1 :!.rtivity in ,.,rri 2, ':In· £1"':: !'10 LX l:_.~,. i\::V~:1 .... -t::.;~ ,,:ainly ~n

Ni'~'c:riiL

138. 1'.• ..) 1!,)"lt u'" r~V~l:';CJlta i, l'i~]l,-C::~ un: I:-:.c.• :,1::-,," f;-T.' t,tQ ST:!;:.L1 sc..,le.
fishc. ~n 1 ".. b:::"· •. :·L,l'');.li'· t,-,,': iULr ··Jc:t··~n ::If ·,tv!ct'.c:Jl<lls. The .st
i1'!l'pwr artt a e ~ "t,.i:: ircn (' ~ti..:el hOG:~':~' J ..:. n:~.~l (-:. ~yn"Che:tic: fi. l'"~S Eor
linES, t~.'il'2 .1nd ro (!~ <::;:1 ell1, e~!": ~\l'2~: '.12."-' 11; for n-'cs. l_ s:triki :; 2~-:.r e
of ~d~ tiv2 C1.1Jdt.r i t~.. RI,,-1 ;., . ...:. :,If' 0f . ct ..tY th._ fi:::~l':.r· n 1. no"t 1,.;'~n

Lake Nei ")rvi, \"ho hClV7_ .5)rstc:", ~ic'\llJ' s'''ri'''r,e~~ t:h. n/,lr t! ~', S -'._~' rI.' truck
tyr.:;:::; and knctte;.' th.,'!! t'''c_t.lC:t' Ln: nc,ttinr:. T'<l,J _.x~i;·--<l·H' 0f i,::l1)"[O ·~n nts i.n
fisLi ,0 [C8r whi .~, . '1'1.', c:rC":ll,r .'lCf:",lc .::lUl ::h," ~v le':- ~ at of sI'lnll-Ec91e
fi.sheri~s are t:.:. .'ntrr;,:'!uctiC'n Of th," :~:inn:' h, D.:1tl. ( "£ c . .:111 p1.!rse
seines in .211Y \.],C t tlof -i: ~-:n ~it;h···~r.L\.l •

139. In l'ulti'-sp.;:;ci ..)s fi'"<:cri"s ~lS div rse ;'3 L,,}sc: f ::h8 Jo'Eric~n inl:.m:."
W::.t21:S an':' c<..'astn1 1'1[')_ .:}, n c.r:rc::l1.'.1l1::'i" ,-~i'/;::c it:;, :J' r:c.:1r is c~.~siral_. :';.
Traditional :~ei1r i.· l,::ur:lL:;'y ,i." e c.~\.loit:n" Q _ siz.ns cyf fi~h an.': ::,11
jVl i ~,.,ts. l,fon~ TGC.~;' 1;' it h t"='n~c'l u; Ie 1;'2, 1 ;"C (11))' synthu ic n(;.ttin:'~'

r:tnerQlly in th f(\rr.' of C'ill:.:.ets. 1,n 1.1..: t'.hL siSr-lifi.ies·, t:~! fi"'h'~TY' in
one \,?(~y; it ?rot: ._;", y;:' J.U! i, c~n lli'l'1' :11" ,el': ,1 :> ,~ u] t i ;1].[ 21y in:~ f fi c:.: en t

exr1oitct' }"~ t';H>l.

140. N0Ch~:,ize? ... !:';;J·ulsi(:m h;~s "";:~litt8 1
ve." S~l s ~ Hi:11 t 1e c.:!rl:1ci -:' tot 'Y1 l·.~ :.lvi, Ie

lian .'!snive f·SL:.i:'1[" rol<:}", J~V2n in t 1"l::·

craft lv"vf;; Liacn . bi. to '-.c1 rt r-~': "\:. .::.cti' 'oJ

h;~.s;. how ~v~;r, 1";'_; l-1e~~d t~~t.c.1~ ~.. ~ n.s._;;;;,-.uL-":-~

as ,,'ell HB th8 ,-is' ~I~ cost ," ~ iu_l.

t::~, C' !:}t'tru tion Ani US\~ Gf l.:~r, t.

Q:lr . (~~.'.}rfor_ ;~:l D.ctiv I2.·hcr
HIlt, • .:-iZ'l :::-~mr,.~s. thE! rc Cffi:lZ'·',::'
f~~-l i~r T:' •. 'tno; s ;., .::.n~_z~""l~i 11

zi({11.5 c. (~ yr:.ai-.t~ "'1'" fA .~i1.:ti:2g!,

141. De v.:;: 1. 0: !.~[\t of ln6<::12u us tee:. ol,:)~icl.l C"'-, 1 iJ. . ty requir:..s .:::.r· n~' I. thcr
tbin,:s, l:. '.. Lxi::;t.~n~e .... C'.C',T,,':~uciv~ ~1]. ~,:;v, 1.lr?blc: sc·:tl ~ LCO.l: iC:l1 ,.n,":
M~~..ic:ll c.ir ·~tl~()l' inn v:.t bns .'lo'1.' s tS '"Qi l ;'. '.l!t' C ':; 0 .. ''':'1
is net )Y ;r"'ly :1 monr.· c': ,:,roc"u tic;. :.•c '-".C <~forc lk. "euj·r"'J. ~ i ... cCI::ri.-·s
within it .~ ere. I)' I::c\')n:) ~~c: ffil' "ocid an .. ·It-.lr.:'·' "tr~ctur. Hhi h i3 3.1so
co_nit':"vr:;:, It is .:~r, ,_ .. (,{Ii- f tle <lee r>;.L.:JL,· kno\ql'di'~ ,'J:lcl cu •. uri:! of the.
peG~1, p7"~0 3n~ 7')'[cdltci;'),j" it 'I\::r::!.o.o10,.r ,.·'.id i:,; h£l.I'lirniou.'i r.rith t c . oT'1in~nt
social sr. ~uctU.l'" i.~ 'cc~pt~·~.J~-) I: Lhr..::r:-. ' IL' ~.t .. ·ill n ... l: t;lK.....: rOI,t ::::l<: Quid at
best b "rein'} :mC f. Ii ;-"riphto:r::l ,..,.;: u~" ~,t "or:,t't '.'1'11 t:::: "'Ci',l:=t .11'
rej,"ctl;:!(~. Exper-L<?Uc.2 of COUJlt '':''.1 ~~b:: '1~H~ 2""" ·._ntly :;uccca .ed "'i _ Sl:---;;c,jrt

to this. These ff.lct . ,dMT:'iCOrC tl,u ir~.'~:rL' ,C~ ,-f .,f:t·u;' -e B ,10. u. rt~nt

L'€,<::ms ct cre·tinr- ;"1E; necc"'sery cli~~te' in • Erica '.,1: ich is t(;.... 0 -' ,.>~"'} n~ent.
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142. For efficient and tiMely transmission of the harv7ares an an, TO riatc
and ~fficiGnt software SySt0rJ. shoul .. ~t: 9iven an ec!ul1lly serious e, helses
and treatnBnt. But unlike the harcware. which can more easily be transferred
froD on h~an i.mvir~nJ:'ent to <mother, the sC'ftnr.re has to bv c.evel n ? G on site.
The technolo.dc~l chan.re t"rill then involve Ch<!ll!3es in the whole t'1atrix
enconpassir.!?'" nufacturil1[:, llGcL:!l iJhCliOIf,ewm and hUD.3n behaviour P' ttems,
politics of the society, physic:l} infrastructure cmf~ ::nstitutional anc~ ac.nini-·
strative systens necessary for d~siredinnovGtions. Discu~sion of the Dresent
situation below and then~after i.n the next chn?~er ~'70ul r2Vl?,'l1 thqt the
n~cessaryclimate for cevc.lon· nt of effective t~dmclo icol ca. bility has
yet to be created.. Lack of sp,;lce 1ictc I:es sC!lcctiv2ness of - ~jor aspects af
sof-tware . More . details nre siven in iH1r.;,ers ·Jn~sented by two other specialized
international 8ITencies.

Institutional, Orr,anization 8rld Ad:rinistr.:l,tiv2 cfficien 'Y

143. Ap:riculturfll tlevelopnent is aot a recha.."'iical 8r solely techul")lo:-'ical
unde.rtakinf, hence, the factors that Hill irpec1e the assiT'1il~tion of ne~·r

technolofY arc the !nCR of knowledge anc. 8T'preciation of these factors as
well 8.8 inFl.deqt1::lte institutional and or~anizati()n.;ll structures. he
orranizational defects exist eith8r because ,the font. of Orf2.l"'iization has Leen
imported without ftlnc!ifications or crc:lted T,-ri 'hout due consideration of
availm)lc resources, especially trained roanpJger and ca~ital.

Education and Trainin~'

144. The underutilized asricultural resources of lan~9 unskilled l~bour,

capital and potenti<11 c~pital fOrrlation can 0nly be e}'rloite 1 by well
iUlproved an.d trained nanpovrer. S},.illeJ manj,JO:JCL' is nlsn a key inf-ut in
the development, chanp,es ~ and runninp, of ins t itut ions for 1 3Il (1. re fo rms ,
resei1rch~input su?ply!> IDarlcetinf·; and crecit fJ.cilities. I the RGfion g the
severe shortage of trained nnd. e:l\."Perience.d I!1f}npower couH be sinr-led out
the nnjor bcttler:'2ck for C:.~v:~1.0~··2~:'· of ''''~LicJ1tLl:r'.:;. ;:':,~ r.1'(cS8nt education
sY$te~ has been citee as inade~uate &~d unbal~nced. G0~erally~ there is a
similarity in the e~ucation sYf:ten~ of the countries ~.sited. The present
systeo resembles a pyraIr'id. ,:It the b.:'lS0 there is wid(? and expa-Tlcin a prinary
education to be followec by a narrower stratur.:l of L'ir'le school \3c;ucation
of preclo!!1inantly acadc':1ic variety CJJ.ld finally the nnrro\·,cst strntu'" ~1hich

includes universiti0s which .:1r:2 t!!.ainly ['Iodelled ulJon European universi"'i~s.

145. The tendency in the Re~ion is to ~ut more e~hasis on ac~~cmic

education at the expense of scientific illld vocntional education, HUEc3nities
dOr.liniJ.te in th0 universities. In the Sudan, the total nurclb.:r of srlJ.(~ulJ.t~'lS

at higher education level far th2 period 1977",1981 "Tere 20,399 out of Y7hich
16,032 belon[ed to universities (10,954 humanities and 5,078 s ience faculties)
ant 4,637 to technical cclle~2s. 1b2 General Conference nn E ucation in
Africa, in 1964 recormnenJ.cd that the ratio of stu~ents technical coller.es
to universities should be 3 to 1, tit t>iresent inc Sudan thc:.sitl~F!.ti()n has
deteriorated further and the rete is five students in th~ uni~€rsity to twe
in technical colle2esg and ,,,,ithin universities the ratio is 4 students for
humanities to 1 student in the science faculties. The S.:l8e is C::Jr8 or less
true in other African universities. Technical e2uc~tion particular y re­
l~tinE to a8riculture~ at all levels~ is also nc~lected. In the Sudan it
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is reported that only less than five per c~nt of 311 students ~nr0ileJ in
fornal education cn~ n~ceivin'-, voc-.2.t'Dnal, tcchrd. "1 aT Clpriculturol trc.in·­
il1f> The r..cJ.in I'easons for dCJl:i.nwce 0f <:l " e:':lic tr~~ir.inf, over the cou..Tltr~/'s
:re.-:uirer.~,'.nts for this ty)(;) . f CclUc;ltiQn could 1,e n3L2t8d to poor plannini'
T..,hich does not eo-ordinetc e ucr,tlon with <.:canoci:: deveJ.(J~)r.(;nt ane. its nan­
po';.]c.r requiror:<;Ilt ;.md to th~ f,,};'~t that the financial re~Ji.17:c.S ancl (~npl Yl~·..ent
opportunities for tcchnc,lOPJ tx'aine,d ?0rs,mS :::'.rc: -;1.lJt COf":I!'Cnsurate ,,]ith those
in hocanit:ics 1 ?articulo,rly in adLlini"'tr::.tive jobs. The (~duC'C".ti()n syste.....
itself has ~.\een criticiser\ f r bei. ,7 !""l"d,:21.lad 00 Eurc'l;::e,~lU educ<1tion patterns
Hhich nieht net be suit!}:bl(~ to P'.fric,'!~ :or its rCF-::im~ntation r.\nd for the
riGiJity nf its curricula 'With ori"ntation towards T'1e~;orizatioTl. instee.:1 of
tr2.ininz stud' nts to be inde"cn2.~nt: thinke rs» i~w:innti ve. f.'llU: cr('.at i ve.
;~1l thQSC fa tors arc nec sS8,ry for r.l<::vcl')71in:~ the spirit of scientific
inquiry. .L.·C to Ullplnnn2~ expansi(jU of educ;~tion. st::mdQrds have been
dropped in many countries :.:ts r.enort0d by aI'q observers.
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147. Si.(lC-:: so 1 ittl . L" ..or,.n:i i1 j,,~-t' .~ U(1 Cc (I.vio' 00(" ii1' :jJiCL~_

mtural. for s-t cO:Jv r ~f! h(Y·u:"cr,ov"d, '1. <J ;,.:)])1' c;..~i('n C'~' morl.=:r
i;ocbnolo rios is n:rlfu rn,' :.·'CI~;S""". ''Y. !.': 'av.;.ti Jl1 ',' ld. ""r.;.LZ'· '1L' Etre

to more \,,: ( '1'8 fr2,;~i~.c Boil. C'1 , :..'-l.nn nt

l'ELpicUy b3i 0::"00..G'a Crcp.:; like rrn,i~ C1_~ ,1.;1aDf.L r'cl_ J., .:, gl' .... \'

arens ~re millet II Lll s,r""l:r..ll':.1 .~'r(\uld '] , ll.()rC "'p :1'0. :ri." " e!'l P""'o

148. Shiftilu.; cultiv::cti:1 is -\;l10r,:~_'i; Hid.~;pre.::.d tr2-,d,itiona of land. r.;c
in tropico) A,;:'ricD-, o...,pocia::ly iLl til' I.lOre umi ..:.rc::,~s""f' (;'"1; A~ric."l.. Th 1.•11~,

is generil.ily. croppccl fc;r two ,-0 t'l'(;'" YCt:l-ra f .:1nd t! tlYl _t.ift '1 lL1.e _01' "st 0.,1,.0,1

for 8 to '12 yearp .~ -troJlic~, 1':'.i," fOrfJ3t cmd .5 (,::" .1:1 ,~ YO".rs :i.',.! clTiE)~ 3.1' _~S.

l;!nen practised correctly, ~,iit~Eg .... ;J.l·ivatioi1. 1. a c:lil-,:;o sc.: vi -. JZ"b3,,!

L,-ltllO' 1 n lOlT-yi:,;lC-'lg on(;, ",ith im:j..·:,~d plS' --oilit;y :...~ rn'Ning 'liho t-rodll,t·.vi

of 1<:111d or hlbour bu 'ne l;JLi" ;.~ C~'. J DO:: ilire>T:>V9':.'L ~"rl-J:;I::(' l't ':TI~'or f;oci -eo on mi

changes.

to three
norm';:l.

1.1.13 ,-::" :--est:J.t A' ~oiJulr.ti'::':l ',;r("~'J , tl ~ L .•l1l'I1; lyui:xl lws f,.l8L

to i'il"c' ~j(;::rs it. n:'-' of t;lO !l,l:3" der:sol; populClted. 2,rc::;,s. Pro,i
y d.8cl·i:l.cs d.uril.:g ho ropping' criod, ,~ml thcl decn.r'l e it:. y' elds '..1oc 110Bl

more pTor:.ouncec.. c..s th,:) 1.'aJ,!. Ohl' < oriod is rGu,:.cod.•

149. Sustai;16,:l de ela m03i'lt i ~'6r,' "Ill ttU'O refIUircs (} cnbGs in tho

institutio::."'1 Stl'UC"tUJ.'8 1;"" ticulcrly l~"",j)i t8iurC" Cc'mn t;)l'ship C' In,nd
prec1.omii1El:tes i~l rUT':"" f.ric",. '~i.:til\s c..u. -c:i'}r.-bi ':';L i £] tJ1u trm i tiClIl.-l;l

tochnique ,i'n ;a~w !y~rt3' of he 11. .:;iO"l. It is ;],.,'1'9 "t th:.t ?b it is ...~stsiu.1 to
jeep three qll2.rtors of :,~nc1. wit: 'out C', ~i ,·1;'CC1, n vcrth .. ,lo s, i' is,- r tionn,l
n.no. eco:.ogica\ l;o. of :'aI'l:i:1g o..·hm.C:::cni> "ul i {i;.\I,ti \~ ...·0_.. Thi~ s-",C'·t(;<. i ~r ·''<.dng
do 1 due to pop" cion prGsuure. II,;'L;'t cd D-gricu t c;~. ~q::Q. ' ~~ aml pri'Ii<..'e

ownership if:; ",:XI1'<.. i11!~' ill 1 :w cIJun 1'2.\.:8. '1..0 populD.. ion . res ..,urc, COL. -untiO:Q oy
aliene.tion 0 COI,·;:UI.al l".n<1s to 1:'.1'[<" o'~le :,)u,b 'c:), .. privc.te sche,es, 1'Q '~lltod.

ir: ch:~nging the li:1 ( laO C2,fC_ ':) to "'hcrter per ':'cds f ::,,1- O~·! end 0. CV' pe.rio:i!:" of

cul tivCtltio:l., 'l'his 11::,B IcC. : (>. fml:,' t', lovserin.g yi '·ld CLn,~ soi u.t ~,lao·

to excessive ·T0Iic,i.r,--,1 c,f 'ore '"s, L.U..,u ::cl"!BGiv'2 gr,::oillg "'.11 )] : ..ich l' l' eU il

irrevoc:.:.blo. C1Ul:.1gCo::; to th3 BC'::, c.r..d. dcs8rtific.:1tion. r.flh:t s·~t'~tc; Clf tee 'olor,y
should hLLve oL:::.-ng-c{1. in .t'~1I::' ._gi" ~ "lit; ,~~1 '_ Ci.,:LlgOS i.n 1 _..r: u e.:1OO 0 . e to

r,,:J.int:.i;l p..20·: cti'l/it,l of .CLlc'.. "'.~1'~ -the: -;e· of tl,; T.jC: ;I!-o. :[. is J.... ,:'HJCep ad.

fact th::::.t cor'~jjur;..:;J \. Lr8_1ip is Lli1.1ic:',1 tJ int"oi"luc(;i , 'f .. odern +cc.. Cll':>gf ,",11(1
aO'ricu.L·lJur p ~f·vert. -.L "SEc tr e €:.,:erg-ecce ;;t d g-'owL1€' priV':'.te propert r ,.-mersh"~)

in Jurica ':!oul, nd J C0 32,ri1.y l",-:J t;c'.do~ tir.:, 'J 'Lahn _0·, r p.rii· ~ul,.....r_y i it
haa !'o::n.ti"tGd in '(C-,., 'nt\J..tio:1 :..,f l~nr.l 1,,,ith U1GC')!1(llico, emits _r to rant"Il(;' 1

iJll.;icr un:f::w ur;;'·:!..0 ... d mf:'Lir :::o:r:'i-r.i.c!£! to th. t-.:.....,n'.; "'-J.ch as ir..sec rit Co'''' l'l-ud

tenure.
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150. nixed croTJ"r)i~Jg ~ or in';orcr')i._]~.:~~, is 1. .nin <~tm~

.::lnd of most otllGr tL',di·tiol::;,l .l\.i'ri; ,j ::'",.1'" i" "'Y8't..J.:13.

irr:,;.,tionlll·.'.~l r0y'uirino' rop:L::..c '.:;";1t iJ;r fL,-::'

but more r~ceLt1.} its ·,'irt.o, '1:','.": ' _ y. ",) 'l.,'" r -~od ::..:... ..c

t OCh11ic£.~ c.dv:...-~rrt;c..;~28 triC..:.. d. J .Li b~C'C' T'~~l ~..-t ~:)f'. '1)Y ....g-t.l.J'-J

(;"eels by irrtercops t11<'1"'; cov'r t:he uL"ti.ra :"I'cr-lY'c. ;'l.;<:·,~c·:;r

~ ~:.l -0::" - . t i:lg in rfl\l1o,

;:',.-!',J.;:. It ~ po t· c')ti."l
·J::te!"1r:~YfJS .... ··-:·-d. ..r--ti 11 of

t ":> 11 ,":::H':'~ cl-..si -I;i -, .:t
Hhich r:Ji..", UTes c~',n be gr,~:IJ:'";.f fi?J"( i.r..s·jc:: .'i·r. {': S ::.2e PI'c)·"le:.!

in the heights "l'ft -::,gG,S ':~~' ~. ::-.:'"<1 l;1'\YO:S ::'!i J,-:.t _ i·tI; ~1~1i::,,, rJ.:(I.~c'

expl oito:tio:'~ 0f ~ ifilit 'I '. '9'. or hi~1 qu:),J. i i:r sci- ;U·;, I'c ".need C',~ :y).Li i01

bet\'Jecn creps. Ll o.O.i ti·!D1 l:.X"; ore:' l)il'~ pr '·vili.os ::, .. c.'d~(' '1 T inErt crop fil,i' '.u'";

o.rd viidenG t.:.8 variety o:~' ,"Lrt::,c f r f",r,liL.cEl ~'Jj:t~ :L ',; ~S8 .;(> itt... ~' li."-"c. ]\)

enho,ncc their :£0 ::.. 8CCill"ity, m:.·::n.y f'l'i '_,11 ~'. ul~r[' n.t 0\'12- pl'l,ct Gever~~ l:.ilf8ren';;

crops in c!. si. "-J.(:) plot but ~Jso dL'i'Grer;t -of.:-~ri(Jtiof nf 1; .' 8:',1.,<; cr0p. .1.-; t~8

same ti,J, it 1".-s certc:,ii1 drm,,1):~tCk8, ~; ell a. ,: In:. ur prO{ .,:::tivity, ::1116. ~Llit8d

opportunities to' use l,e,nu:"" cturod L:.p:.t:J to 1r~i "'C yicilc'.2, ..

151. As populn,tion crmt· lues te' i;(;r-:"~')7'. >tiL. l'''Cot'lG 1.11-'3 ',n,1 Ii: e .i?ficrit

to ino_udu C1, f~~lo,": i)eric< iL the ~, r"i irJf,' S;'12 '':::1, ,rh loreVGr P03Slb_8 ,::iftin;

oul t ivcl-t ion vlill f, .,dc1El,lly '.", -. 'k' be rep .'l.c;od - y pOI':'.l..~nQllt S;;r.=.tciL18 > t~~.n~r

such sY8te!i18 r..,lrrod.~r e . ~lt il. ""6 . ic1,;~ 1;1..12"'0. il' .. t.g, -::J. cy

Gro Illestl;! highl;)" E.lp ciO-liz 'J 'l...bi·~'n s~ocii"", ilL r.l,' tller:. m',(",..L: tee' 10-

logical eleillOnt;:., th0."G OG\~. d 'be ",.p liGd. tn 'Jtl.1 r ;,rea~ U,f; 1'1011..

152 0 Improved tE:lchnolo ies <n.:is·c .;. t11e cst"_llli~ .r.; )r):t . p(j .,.~ncmt f'~,r;,1i. 'j

systerr.s in suit~~.lJle 0.1' :~O~ ;1'1<.0;) ,ro lil-::el'" to b':~ j·,r.:re £LcCGC.JPt.'tll 1 • C(i,ver,

if thoy Q,re cCl.rof1.1.11Ji rr::..ftu' ':L1;O t21e: "'w's 1 r,\..:.).t:a ('1' ti.l.e:· tr~.,-1itiolnl S~'r3t~ 8)

r.:::.ther tlll'Ln usod t" rei l~1.G tl (},1 cOnl]lc.d;er ~ :.l..!;,;; :1.i,·. ~L 'Le ;·pr Ted t_cl1.nol('-

gios is productive:, stL,bl·c; J -:l t:-,l:;:" ~a. t.: nt ..se r:; £r..1 ~

modern inpu.ts :1,8 nett.?r W1.ri02tius) ':"1 : (~C ~C..1 iCJ.l

to bre:J.k la,boUT bottle:1ccks, bLt ['.180 .. 't,,:C f't: 1 ,0' d' OJ.(' )

feeding, o.,ncJ. nf or:..) ...~ d ,.,ili;,,,l r ....ic.~ ':,"'1. x.tr(\'F'·I-f'L:ing ere.' 8 f-'r ".L: :il..,1 1­

temnce of s,::>il fortH i ty. I som 02(; or.; , . :-u.c.h :'d; SH•• Ij:1 r-ice _r'l_. let i:.-:, i;h8oe

improved fr1,rr.ling S~lstcms C,-~l i'L so", '1it :fish 2,1" .. i·1G.

153. The existi;'lg il proved tuclnolobio«' 1 =-' ;:,:::Lkc ,('Gf3:!.:;Ilc n r cL Gl~)s81' in"te"'rc..­

tion ::.f forostry ':iith crop and live tocL prOQQClil ''1. (.r.z:u ., u:;: I:" ,1 G;)TS-tG'1 .::lJ.r"u\:

in use in nn:.' 'pC'. '·s of {f'ric2-, ffer~ C11:ly '.' t"';'l1"ororJ s lati:'u, S·.lC-:; f'l,r,:,';"\;,

is di.sccr~tinu.e o...t'tcr t~L rc-esto.. )li3dne~:t d' 0tsr:t..:,ilvicl.' tt TO

involves th intcb'rC!-ted r::::t O-f'" U\tnt (If l' 2. f;;-r the prOf} C" in _ 0;: :,'ield. or~,'j s,

livestocl~ .... nd traG cr'p3. r ':'18 J.SG ,;:' L,st-c'r',:i 10-:: 1:li ·_U" tree npGcies in

p2-rticuJ..:1rly illlpcr"'cl.11t, f'.ot {), Iy £:'1' t 0 tCl.biliz~ ,':"0!-.' s:lifti.1.g cul'~iV"~ti:-'n

but also for til S ,.ply ('·f f1.J.olviO')(~.
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154. In rnarJ;)T p:.1rts .;)f tn'picc.l ~'\.;ric2.., perennio..l export crops, such c:.s ooco;;"

coffee, 0il p<::.lm, rubbor, .~is::',l c::m(~. sugo..rcane, 2.-rc ·'''TIl _ l,~:r e-scale pl-::l.l1to:t.i01 S.

These generColly us·s t e most moderj,l tochll':'lo.gies 2,,, .il.C\.ble for oth productinn

and procesf,ing, but in mcmy co..scs stC,l :crds (ospeciu.ll.:V of 1)os1; n.nd disea.so C(' i1trr- ,)

ho,ve f~'l.llei1 in recent yea:r's, bec~'.use of the lo..cl\: '.,f [3 illoo st~ff, It:'..ck of
imported inputs, (18 Holl ~~s 10',[ export prices. In SOD e cOU!itrioG ~~tteElpts hc..vc

been mc~de tel usa plcmtatiol1s 0.8 CC~1tros for t~w diffu6ior. of improved. t8chnolc",,;,ies
to neighbourin smC'.ll-scc..le pr'Jd.ucers, but little su.ccess '-a been Gchioved.

In other orgnnized. smo.l1holder ten. and coffoe h0..8 boon sucoe ... s ,includi the
use of high level tochnologies. illrge-scc: 0, gl.-ner....lJ.y l:ighly m chcmi';Jecl soher:188.

for tho pr::cluction of stc.ple foods or ,:ldl1UG export cre-'pe like gro'J.ndnuts h':'..ve

.:1,1 so e,ft en proved fo,il ures.

4. Plannin~

155. CC'mprehensiv8 pl0..nning vlhich includes tGch:n0l0&j",f :.W o..n integr!.11 part is
essentir;l for the a.d(}ptiol1 of o..ppropriC'-te tochm',10gio[: 0.11 gonerat'on 0f effective

indigenous technologies in an econnmicEll o.nd ::-rgallized man r. FcV;J c,'ur:'tries in

the Regi':'n h<:1ve f0rnmlated specific plQns for technologyr. TIC0n')mic p0.licies

should be designed in :t, nJc,r;.ner conducive with technolC'gy c.nd this '18 been rc.rely

the C,J.S0 in t'le Region. Liri!.wgGs botv!el3n 0.nd withi 1 sectors a.rc at esta.b1 ishecl

in :J, m<:tnner conducive to development of n.pp:roprio..te tcclmolc1gios. Co- rdirk'1tiC'l1
b(,rti..eEm cmcl HithiD sect n r8 ls<'!NOS much t,~ bG desired. l'cl.tht UGh :i.n s('n18 countries

specic.lized instituti-:':1s o..re crec..ted to dC<:1l viith techn01·:-gy, 0..8 in the SUd...1..1

'"rith o..ll envisc'cgecl tr2.l'lsfer 0f techno :'gy unit Vii -thin t e Na.tiGn.-: Rese:l.rch C' cil,
they bD.vc yet to be given the o.uth':'rity ,,(1 o0-0rdim.te 0.11 in:flu; nee decision o.t

the highest plo..nning lev 1. SincG tech..11Z"1o:'gy shn.des ~ most iinl ~rceptib"y into
all ecoDnmic nctivities, it is bettor to loct"te institutions e-r dOpar"tDl _ts deo..lin.g
lV'i th techn(!lC'g'y ei~hl3r \,rith Jhnistry ('.1' Plo..n..'1.ing or trw President IS ('r the Primo
Ministor's Office.

156. L'1. pl2.nning for technolo5'h full ill ,te houlcl be t ke ")f the inrport0.ncc f

incem;1.vGs. Por tcchnolC'gicc.l Lmev'atic,ns to be o..ccepted. and, aclo ted, incentives'
ho..VG to 'be ade~~te and .:1,ppropriately 0rientec to cope "dth _ w situatin. Risk
and uncert[~inty should be minimized. (or insurance illcre,::,sod) f'"r f.::;rmer-

innov:-.tc:r. There must ·:\180 08 ci".,d'-..lcive pric8s/subGicl:i.cs st ctu.re, n."tiol"lJ..l t-­
structure and policy 7 credit systems o,nd l,::md o..nd o..gro..rio.n ref:'rms.

5. ResearC~1 ",1'11'"1 Elctension

157., Resec.,rch is the ,1lost ir:lp0rt:'.lit f~ctC'r. in o.cl~.pti 1.::, o.ml ;.~d '1ptiI, tro..llsferrecl

technol '"'.';'Y o..nd. fcr developi ' ffectiye indigen0us i;QO~ 01- gic:::. cC'.p..").bil i ty. In

tho RegL:-n, fllOSt ()f tho cc'untries h:",ve onic b inhed o..nd strengthon res9c.rch
instituti('ns rmd s:>me of them ~l,.1Je :re:::,c:1cd :::.dv.:mced lovol ~" _':'l'18V8r 7 rese~rch

still suIfors from [l. imnbcr of constraints such o.s shcr D.f-;G _f tr2-ined mo.r.pNlcr,

insufficient equipr.1ent :.md. fo..cili ties, pC(lr working ce,nelitic"'ns l' ack ,:'>f iLcentive
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to" rese.:u-ch-· ..lOrkers, end ·o.ok of cCl-ordi It''...tic'l1 QotIJee rescC\.rch instituti0nS o,nd

wi tIl gclioy cad planni ~> institutiD. II ('rec-ver, li:'..ck of' adequa.te fin.'111CiCl.l

res0urcos i'" .:1.jor c:,utribu:tine:: fe-et .:c inL.ibiting t:1:::: effective develC'pment (1f

r~secrch. Rese:..'..rch ·effc'rts 1'F11.ro b081 cOl1cent1':"l.ted I" i exp0rt ·''',n<l urlx:ln C0ns ed
cr(\ps. Littl 8 l::~8 ·hOG. 1('·11e on trn; i ti')lk".l c1':>ps. " ;evo:-, 3.'1':18 intern£'.:t iOl'1..".l
institt:.ti(1i1S c.re pr0vidi:lg' n80fuJ. :;L<' i"'i.:1n08 :;.ncl GhCour::tger::cnt in r0s,):1ro11 fell'

t1'cditi()n,,'11 or,:.;)s IDrticul:lrly f·.·r dry fa.rming a.reC',s 0 The iUiJ.dequ.::wy (>f Gxtensi<:l1
services. a. tho p1'evC11onc", of :i.llit~r;"l,cy ~ ("'ug LLrmers ccu;>locl Nith la,ck I:,f

co-o1'dinD,tL nand f-c.JlcTri.,..np of re80,;..roh rosul ~~8 h;:~v(; reauc(;cl the p.'ssioi1ity (If

d ~volLlpment proDlmn 801vin;;' r88e''..1'C 1 directly relo.tec:" tt" the fc.rmcrs I specific
needs Cl.~l requir arts.

158. Therof,=,re, it is -,!'3se"1.1iul th2..t th0re 'be 1 instHutiNv-3.1ized lim.;: '013hreon
resea.rch, extonsion services rmd fC',rDar requiremonts in order tr- cCllsta.ntly

tc.il or reseu.rch effort to fO-rming roc-lities and thereby- to imp1'''V0 the <1: 0ptiC'1l
process b;y mL"lD:lizir.:; <:'lie!1c'1.tir 10t"[Oon res0<:crch o.nd ext<3Dsic'n.

159. RaseO-rcll 1'1c-rk d.-•. e 01 8,)\'J'11oro, for oXC1r:Jpl e on llj70rid nniz e ~nd I'll th HYVs
rf wheC1t o.ud rice, hns (for reasons diGcussed below) h~d littlo i pect in [lest
of Afric,..... , Intensive res8::11'ch has rec' '1tlJr got wi-dol' .,:o.y te., dGvrJlnp vcricti6s
e'f those .1.tld. ethor f00d crops . suitEd -(;C' .1fricn.n c(.nditio 18. 11 nUJ;lber of nCM

V(1,riotiGfJ ivith ::..t loc!.st s tie of th tesired. characteristics o..re nlre::,dy o.vc:.il~­

ble, but their USG in pr~etico is still limited.

160. By f;:,r tho most impc·rt".nt c8Feo..ls in Africa. ar3 mc,ize, ,illct and sorghum.
Yiolds of mo..iz e .n 0011 f.::'.rm sel.cle-rll Die 1 t .. r~ per k~ Q. :'.1'8 ,'ft 8,1 f:1UCh ], oss.
r·lost small f,e:.rmers still gr('·w t diti, ro.1 0po·1p011in':'..tec', vr'.ri et:!. os , o.ltl10ugh

in Q. few cl)untries (Kenyo.. r Za.mbin.. ~~ Zitilbnl1ue) .some 0 i\ 50 ~~ (1f ther.l use
higll-yiel<ling hybrids. On large p1'i- te ~r p:::.ra.st""t,·cl farrJ&, using r,18cI1.o..niz..ti011
nn .. other modorn t:1cthods 1 yi01c.s cf 3 t. 7 t"u,. per 10, :;,1'13 ,'bt::-.ined i 1 S0.,e

c('uutries-. Yields of 6 to 7 tJ s ar'o :..180 frequs. t 1 GXpOrilllentc.l.1 fa.rms, but

their reseC',rch is still geo.red. maiiuy to t Hi' needs nf lr.:rce f[2.rme1's. Lir.lited
O-ttentinn 11.0.8 been paid to vn1'iotiGs r~ 'ito.blc for lef1s tlmn C'ptir.mnl C(ll'ltliticns Gna.
fer mixed. crcppi.ng, or to the noed te-' intrcdu:::o ::-.:. so.tiS::'''l.ctr'l';y level ("If resistance
in open-pellin.:::.ted v.;.rieties tC' pests G,r.ct diseo..ses such :w stre2.lc virus, le",f spd,
rust, stalk berers Q,r~ enr r0t.

'i61. Millet ana. s0rghw.l, like mnize, are crcs fertilized, se, that the maintenance

of W),rietal purity is clifficul t. Nillets, Hhich 8.re of special importance in the

Sahel, have proba.bly benefitee. 1 ess from research t la.r;. any other major cereal.

Sahel Yields in .Afrioa. are rarelJT more than 0.5 tons per ha and crop failures are
commc.'n. Local tall pearl millet varieties ,-;i tll good management have g'iven high

yields (2.5 to 3.0 tons). Short-statured improved varieties or hJ~rids are still
under analysis, particularly for ad~ptation. ~lere is also considerable sC0ve for
improving local varieties by recurrent selections.
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162.... -:Research on sorgI WilS has so far ce 'E more Bueee'" ul them ~ho.t on I '1 eth.

In comparison hTitll the prove.Hi g lo,,! yields of 0.6 to 0.9 ~o s pe ha, .3 to 5
tons can be obtained. throU€h i prov~d. varieties Cl11d a -ronomic praciice.. Striga
is a particularly serious vroed, as it is parasitic on tIe so gl.um plD..n~j alth-­
resistant varieties nre not avail->,ble, it C211 be checked by crop otati ,11. Tho h
difficul t it should be possible to devel p varieties r iBta,nt to e other main
pests Rnd. d.iseases. However, the bi.;;-gest mel1o.ce to So gh rod ction . s the

_"rBaver bird (Quelea, sPP.) whicn C8.::U'l(l(; be cont.!'olleci in -Chi ,(''J.y.
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163. In an attempt t assess the t chn loery gao
cor;s .der it as con~iE"t:i),tl' (y" ~.TO "1arts ',' thE r-'

is the E'xL.nt to 'Ii'del t e curr~ntly availabl
til~e ... ·::.ra .. -itioial t '8c.nolr gy as' r..r~~ll) i~ ... 1.:

secon:; the extent of th2 . on-introduction or
i ~lprovE.d cr advancod t~c 1_ log" In thr~ main;
thE! remova.l or rE:;ducticn of the cons" .. aints that h vc so ar

to
an
ome­

the

1

its mor2 wid~8prEad use whilst the latdr ~i

t)j1\~ acili ty of th,~ countrj. _5 to acquir~:.: arl
d on the ca?acity
tl'~ e - t~chno10gy.

1640 Ir. is cl ":'" -chat th ·.re i~ S .:.111 11er,;, 5ubstantie.l SCOP(~ for the
wider application a existing t~chnolosy 'n l~r' I hO~1 ~1 rov "
tech logic ~nd som .1- 0nt~ of traditional nolog ~~ r _ravide.
a nurabor of non···technolo'lical constrnint c n :-,,_ C I_a t ~ri +-h. -Jnrortun-

atrJly t P- avai1,~ble infoL a ior. -jrov ir1 c;s on y aualit<ltiv..: c u \; of
the: .=.}(t~nt. to yllli-ch t e Gxi lriting t~c noloS'ies arc: alre d~l appli ·d I'

31t.hough there i nc do~ ht that. this is 2:x:trern~1'" 111 1 in rrost C:l.Scs.

165~ Ther~ is of cour ~ no abso 1 tc "istinction I ~x tin J

imp:roved tf}chnology an::;' thl';. fn:"t (;.r t~Ghnclogical ~ ancC's -quiro
for th~ 'turo 0 r rt fro. :::,:xs'-'pt' onal .. :ce3. "t. rm: qhs bo+:h re L

of the Sc c;: rC.$G.:lrch conti um. ~"i t t ,2 1 tt;r but dL 'J on the. .!l.orm·-r.
Often what is mrs~ r~~uir~r iSI n~w tachno~ 0icrl ~ k g~: ~ri ging
tosvth ""Y.' ;1 number 0'" 0>:i6 inq improvs., ..... ts or th:_ s un;~ . f"' c tian,.of
such im:'l::'overnc.:nts .... o put -+: _vt \'li;_: .. 1:'.'1 th::. ~~Q1~ch of poor Sl1'''' 1 arll(~rs.

166. :,8 regard.s f -ad ... nd acricul::'tr:., L£ric_ .1.'50 t.~ '1 f.:Jr b(!hind
the d,vf;lo98C. countri.?~ ir· t,_c lological C~ <_ci j 0 L. r~fric,." th re
also E':xists an..:. or (lUg C1up ;';._t",:c(-,:n aVdiL 8 k o~'lle '::~C 0': i .r v..:..
agricultural technolog' and actual practiG~ d :=fo B. nc~ of pfricqn
,-,'gric'ltur2. il']riculture i l.fric-l.n co m:.ri n '5 ctL~irAch;-:L,:: y
inad(.OilJ2'lb~ US8 .f' ,Of·8rn tu:: .niques ,..n- la' p )ductj..,it.~· l..jf Ian 1.nd
labour. T is gap in tcchnolo y 's T l~ctod in ." ~ diffe ~nc~s in
yield cr hsctare b""b'.....-n p .·"'_3:mt £f'~ms:::1. cxpl:.ri! (~nt.1 st tions.
In Sen g<~l; (';1J"lC'roon. Sud· , ESYT ..W,- d-. ::'I d u u~.d· ,_ n e;:,\ £~w,.

yiolds ob'::.:;.in .{i on 9G.~.sant ,'1r'l'l_ av·,·.r"l.q;; b tN-.:.;L-1 30 SO _." - E t f

yie:lls obtci.inFd for mos"': :r0 S .·n c'ii;:>ric Itur;.l r'.n-"':.n,-';..h si>Lions in
these countries. This 0·9.} is ",;vIm wider wh..:.n Y'C'·ouc'_ivity i Afri::·

. . .
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is ccrnpared to th"'.t in th:...; ..:O.v:..L..y ,~''1. ';O·..l:r.-·ri.cs.
ir.r.l .... c '--:;:. i'1 thE. C~lS(.l :)f ::L'-Jr.~~ls, t c; J... , t /L •. ,

.7"... 8 th<::.
,

J._ ie,",. is

10 comp<. cd to t.hc 3. 5 V!n./h~, :',)~ta.i.ncd :i.. n, ;; ..;tcrn .~ rcpG '"".nd North

,J. _l'~ f...:.r ic2. &

Yi· Id in t0n5/h~

W2st:ern Eur '"'p2 :.'\nd H0rth Nller'le·'" ., .• 0 ,•• 0 0 , , , • , " , " , • '-

I""'\-. • , ,
t."....... ;..1.11a •• 01 ~ 0 • e I"> 1;1 .. :lo 0 0 ~ Q 0 0 0 0 ., 0 •• ., 0 • 0 0 0' ';I t: g L (0 ..: () <It 0 1;1 't' 0 ~ .. \) t' 41 ... '.

CC~ .....4.,n1(~ (I~.r·Cs); I....2,tin : l eriCtl 0' 0'" 0 0)" It ,) 0 r- 0 .,. ., r. ., ".... l:I t. 4) .00'

'l:~£ ric:::). ... 11 V • o' I) 0 (\' 0 • Q Q 0 0 0 -0 0 0 u 1;1 • 0 & 0 0 ell 0 ., ') 0 .:: ~ 0 ~ (\ c: ... " 0 0 ;<0 t'l ... <lo ~

" r:::
) 0 •• '

'.' ,.1

" ~._ ,• .. I

. 1 ..~
, "~" I

O .;,.'

167. :~fric~, I t2chnc\10giC"I.l 1"),. ckv..:.u' n ,~s is on2 ':', ttl';3 1: "1. '('\'r ex-pL. ':..''')--
tions of low standar s _f n .t~ri~l living! ill h~~ th ~nd in~bil'~

to c',"lntrcl or m,-dify 2:1viron.. ;1.:"'_d
Ji.: fc'l.ctcr.s· _~1.lh as dr0uh'!:."" ..nd fl_C'ds.

Tl"c'\(9itLm?1 tL: .... hr'<~..1:")(:J in 'S'; i. ('s't ;~:Lric:n c::m. tJ':' ",'" g2ner, ly
rna}'''s l;t"'l~'uC'" ~-F' c:~;,,.,'';I:1.''''' -1""':; "-""c h nr """1g"r- 1 ~' <,'C: h""'nc- 't_....: .... '-' ~ . ,~L 'v." •.,,~_~_ .... .:.. .... ".l.u L,,;; .... '.!.~ .•".. ';. v .n.. __. '. '- ~

is cftc:n less effiei-::nt, 'I'h'" C;l,J:1~j_ty tel g-~n·'r.-lt.," h0_··'?,.r'·;~ol t-crl,:.l...-gy
is v8ry l0~1 partly bG~aUS2 of t.l. in?bi it~ ~r un~ llingn~ss of many
i\frican cc'untri()s to 9i"/0 it the ~mDh __ is r;-.;~c-e:: i.e. 7 .. t:'lrr,.u 1 '1tc
'1ppropriab2 nati. ni"'l.l (1 ;v,.,l ':pment polici t'S includi~v;J ::'. to_.chnology ?clic:l
~,;hich . l~:c..ds 't:·, 'cc f) J.,gi,.-. .... l ~,:.1 f':·reliJ.nc:••

168. In, dd'ticn tI, 13cK .r,f me?ningfu.? 1i.:;i:: } t ,:, l..:rric,3.n .ountrL:,$'
fQ.i.lur,::, t'"' d,vfO.lop inr:U0.,j <C'US t,-::chn:, ~"qic:)l l.biIity is ..Is=, t) .'
~xDl~inEd bv tho .G ,~xi t~nc.; of eff 'ctiv~ n,.ti~n~l i~stituti~D8 to
irn;lemunt ,~~d ITt(',ni tr,r . 11'12 ::.='·st~i, l1 had c,lL::;j.es.

169. On~:: irnJ?0rt::int offr,;(;t :1£ thc~ t.::;cl:J1~.11,.~·,gicf'1 g~.. !)r:)'t .eo;.,.r! .?\£ric~

and thE; '-'Ks, ",,'ih;,:;rc. :most -: ~ the sC::1rch f;:~ nc.~·) t0C 180':: t? ',;)5 ·):9.C~

i.s the l"~sl?bn(:k=::::c::- th.-lt hf'.S 0.<.:;vc.l".::-ed, :Sc~ r,croica.ll,y c~n( tl;..Cun .. lc.gi r,;c:l1y.,
;\:fric~ h~R COr;t8 t,.., ·,',~<"mo. '}I1. thE: DC's ~7hic > 1 (:' .... nl --:,·:m"":r··t~ c>'?l.pitCll
;:Lnd tecJ::mc,;],:';';iY but :"ls' re:-·:.11 .... 't.6 ·th\0ir fl,',.;" "'ht 1 '. su' . ct '~'if

t e, ~nECO* II-lhich hJ.s iT'lpliC;;:'Jt..t.··~1S ·:j1 t:b.::t>".l;')i:~ J>~t,c .'- inL.ustriC',l
?,T(')wth '2n'Jis;')(r·~d by tbe L. 9'''s .. Lm ('"'fT;cti"'j;'1::' th,= j',:i.rn-.... , cl"lr::tticn.
rrechn"}l:,gic:::-~l ~._-?enJ.(;nce l~ \': ("""",:".v ..~: ,y the 1 ick elf :\bility '1). l.frican
cr~m,tric~p t\'· sslcct f '"'.cC}u.il'::'(3: v Pid c:- t ::ld r('rHfy t:2chn()1:--gi.·,;.~,-:~r.L"i i
the ,~bs0nc0";f p,n in.1ig0nclJ.s t ~cr.n Ingic:<.. Ci"l~.F',) iiity; th:; '\'r"),nsL:r
~)f tschnclo91' -;.;111 b,,: ini::f.~·c:ctiv0 ,'"'ml ,- 181._m's h,-, ful.



E/E.lljJ·EB'. D/A.GRrI' </1
. P<::.ge 42 '.

170. 'I'echnoloc"'''; _, nC'L ~:.':.J.tic ut c1F;.rn~S ~j 11 t ,-j timl~,. p.r"tic·ularly
irl +-h~~ })C"S1 .l:l!~ .. t i~ L.r~r)_.-l .is j.i. .. ~ .1 }r.:-: (~"nti!1u(.:4 lI'tlP tGc~~n~l(~s-;i~a_l

Chfu"1"··cs i:1 th\..~ " C' S'1r, chrtracb;ri. ~.c;::: ;:'1 -Lh i.ncnjC'l.sin'J irr.i}_lrt~nC;j nf
(~C nc,rnics '·f c. '( ~ T:c,r·:: t'. .:,::. .... f c:'1.ri_u ::':.n ~':.sl2.tio tJ le..bour -l.t sivcn
fnct'r prices ~n0 th2 1eclinin~ flrY~bility in th~ su~stituti~n 0f
f·3.ct0rs sf pr'J~uc:t.:i·~·n -~,c.; •. r l?lb:...ur ~C'.r c, ~ita. n'st t ..;c!1ncl lo.!ical
dC!vc.:.l"lpments c;sp::ci::llly :in. the DC'I 3:'!"<., t. --'r.~. -;,;; lik01y t·:: q ... t
increasinqly in,;>;.ppn::-:riJ1.t.·· fCT th..:o m,:.:.c:s . f ;:)[~"~r ','untri~s"

171. '!\::;chn':Jl"rjicDl '-="Gp..l.:..cnC'J invr.'lVGS n. t c'nly '~,i1::" t\j8hniql.::.E.s which
h"'lvc V .. b'3 tr2.r~sfc.r _G~.2 friJ~ ...... £1 ~[~. LU~ ... but i:~1.s ~ the cC'J)(\.c.i..ty tl,:' utilize:
th· .~v2.il.~b12 kn()\',l·, SC in i:westmcnt :~.nj ..rc,';ucti·.;n. The :)r ic- a
country h~ s L pa.y H. r t::.ch1_··1~~·,_"!":LCQl r"~;::l-m'12Y:C(~ inclu'.1e (" iOn,] ·,th ~rs

th'::' f.:-;llowing ~

(i) C0St ~f im c
0 rting l0chnQls~1. ci~~ct OGsts • paym8Dt ~f

2. C>:::.it r 19ht_.. llcens8s: t:::- _d.:;m-mrks r t\:::chnic."11 services"
etc.

(iii) J.:ochn'~It')9Y rccE.ivc. r:i:m~' be :.j:lfi'}, it. 't: 1", \<rhict.: CS1.D
i1 It h· (.jl.sily bcont c',r 3d, .ptf;::!. t:J :;";·,G·-'.l rec;uircm""nts 0

(iv) (;cmtri.'oution t,~) lr':d::: c.f ('.. \::..·~~';;G'c.:·VL . .J..(ca.l scienti:P.:i.c
·?m1. tC.Ch."lic·"ll .-~nt:' i ID'- f2tJ,V'--' C:'i_-'GctJ,

172. '1'<.::0 transf,,:::r c.d: t-.:chnC'l·~T/ .,::'8 11 ii'-':' f.;.r pc:.: i tt.:-~ s::·m(~ LDCs te,
\"';ffoctivcly usc? this tc:chn'··l" iY "d.th:-'ut. 1. vin r t I q~ tnrf')u'rh the;
precess inv·:;:.ntin _~·r ,'k:: 01 'ryinC]' it, -1-':'1 2 s,-,t'JEh""w ~Il"'.bl::i. r: t!1Cm
t8 bri - 'J'=: th~ t 3chn"""'1~sy j ;~l b' t ,:8;: t.1-,~_l :mc"'.·· \A:: • ';')\'KVer 1 th...=:o

:l0.vanlj::a!JG: which s. m"" lat. c'')TI'l.'rs have".. -'nj~-:yc'" ~. t.. '':; t:;:;:\nsfcr c,f
tc;chnc)10TY has n:::Jt be-.;n shar0,1 by ..:-tfr.ir::·. n ~. 'urtriQs Nh-2:ro the
transf",~r of t~::>iChn',l.....rry (,·f fC:.n,ic:n ro:".:rnfi:~_ U..-_ in:;' -3.l"1,1 pr0c~ssin-:;

firms hps not tak2JI ;Jl() .c).
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RE?JEDLliJ P~JLICIES, PRXH.. ,.' ~S :", j nEC0. ·\lli\l1J~i.TII( N::'
HEASORES TO BRIDGE :TI-lE~..T •"HNDLOGIC,',L GAP

Prcauble

173. '1'ho oetin'" li:;;.c c;;.HE:;jJ~YLec .0 it~_enti:~y t~c t8chnCllo~i ,,* .F;.s an- .....tJ.V:'LC

reRSOD9 for ·i;hEd.I' (;~:is1;e .CE. 'J> i bel'eveL: t~:~:.-~ tLe lollo'jl' J ••,C·:, ol' r(Jf~o.lJDe dli'l-
U.ons uilI G lo.glk'.y in ~sSiS~';lg tie rCC;'ion ;'ll1.d its ve,riouz, c:ou.:tr·e~} in
allevic."ti~l(~: t ' teriorC:"Gij~~ s' c",),_.ti011 i~l foo(. ;:.'lC: ~ 'culhiXC., :;~.c.ch i 41(livic ':',1
COU111t· y i::: c ur50 r eo tu ".0 Ol"\l.li e ~~. J :) :io:,'itie, t!.nd r.::'.~,,: 'c o"e reC-,'1IDenCt~·

':::ions :3.. oGO!'{1.i~'[)'~i- [l t .• G ill!, loiiJe1".t~ ion 0.1. ·c, CLG :~LCOj!:' e.lf1,u:~ioi1., . _ [) _ eG!' ~1&, ~

feels th~,~ .)eci-.l c.ttentio ""iou._cl ~o a'6 ';;0 ~:!O .ll'l:.'m'l.,l'Ol 0" cifir::
)rojec'L ~or ~;he ~}l"ovisioi.i cf· so :~lons oj' to:.) D8ing oGlell!:.'; 1 ~ gl.1l' &1: 02. in
the te:!' .1 i;'l J.. ields of c,r'o~'l 1i" s:;oclr, L'isl:eric;; i:-r:..G. ~o, ·.>tr~r

Ii.t th 2: nCl.tiocl':J. l~;:~<jJ:
I

174~ A irine ta'\: of' A:ricun governments shau.1L. be to ior.u~~ 1 tc a,e..te('-UE',t, 1. d,
ei'fec-tive nati .n.a1 "~)laj1S1 .:.)r0GJ:·.....:-ama;; an ::Jolic,/ ins-" Ulen Lor the devc: o)ment
of sci'" lce a r' '~eclmolb@,y in "··nBl'al ...~ II the y omo-liion of t, ei:t 6'-,). iCE';~iOl1 vO

the o.ev8' oVillent of :foo 1 :J.ml <;:"'rioulture ,;ith :.:;cGic;;.l cm"9ha.:sis {};iv 11 to lo:'litoring
and. c-v<;.h\w~ii10. In addition, [l).'Ol:' ,.[,1- e, .i·or the 0re;..1: ion 07 a ,..-·tiaf€..ctc,l"y
incentivE) sys'~eli1 \'!hich ll'Oul.. t'rnla'0G :2'01." ers to ',L t neH ir.J.Jrove(l tBC':,nO 0
and encol~ge loc:;.. l p 0 c'~ioi1 of the necess2.ry ::;;_ ieu ,tural in_,uk: -h, 0';. "

esta.bli '. ent;" 0":' 1'eIDuner.:1 ive 1)l'''ioil1g struc''-lrC 1 oto ge, credit, mar~;;I)"li' e and
h'ansl:'lO . 'Uon lc1cilitiCO's shoulc I)(~ Cl"cQ.tecl.

jq,. GiVO~1 tIle )rintary iJll~ol~a:aCB or &..g'. iCtlltu.L-· l ill th. econorai -0 of J frico,ll
cOi,l!.'ltrie~; it "13 irr!Dera'~ive tj,.-;' ag-.cicultu '_ sjjoulG.. u c~ curd. d tbe highed
prio!':LT.y a.n<'. ei;0):,,; s 'llOulr~. be ,i~~~, to iilcrc 80 8u'batant' 8,11 il e alloco:L L)n oi.'
nat ional I'IKIOUrCes -Lo ~ho r ~"l 1313 ~tol' ill Kl.r'G iC1 0.' ::mc to gri ulb.:1. ' i1: gEUGl'u.l
L1 orcler to generate llnd di:.m nin3,'i;;e 8uitctble .2g:;~icu.l-turi.l,l technology .I. ," increas­
ine: agricuH tX'ul produ i;ionr 1!'isc'-l c,::lt tnO:10 c.r:: ·',~olic.',CB :3,8 ucll ;)8 the ~a:~

sy3c "m sho'U.l~ ;)e revised it :~ i:nallner ·~.onduc:i,v8:;O 'CllS ("':.0velo;)ID 11t O~--: '''b~'i ,'\It'<.U'6
Ji'ilvS.l'ici.... ' iTi.diLution cc:.t\;:;,'inG' :.'01' .•l.£;'r-icultu:;:,c ::;houlG. be e<~tahlis.. eel CTI'4/o'
st rengtheneCi.,

176. TOi' :.:rriOi.'JJY shoul·l. 801;:;0 be 1':( '11.11 to the ·ltri;!".c~h ,n; it :·.nd co woli :.::".iC!. 0.1:'
exi f;r~ ing ;:.. ,'::;ricul t·~r.;-.l rr:, ~ COl J."·rh i.m3 j' i'i;ut ion is ~',~ L t(J~1.0 ere': t ion Illl/01' ,.,tr-'1"'.~,'i;:1en-·

inc of .. mecl.al'liem .-. or ~,;he' 2cr~ive co-crUnC,t; iO'l 0-( I..!nir '1 ctivi'V eo 13cr::usfi;
of t.8 e:,·i ,ti11['; cometimes or c:i~roer-en" er;olotj,''':;',l Zc'.j, l~.•.~ ~O' 03 l;l .111 'l.:.:.-;.iOi.'l';,l

bounc1:ar,',e~, ,,7=-i0-~. go ,reI' (', ';;c '~h:~' ho.vQ ~lC'-; ~1().1 ..... ~o 'r l -"'gee", to e:c;',,,,',,:li"

i'0Deui",~h i..1 i;i "u-tion;;,; :0 •. 1,C. '(;s,.;; .', e _ .'0 leiJJ8 02 'c~ OBi: zone;" In 0:<1. "!' :;~ l.:!iniraize
or rcutCe he i·...:. e 01 nOi1-"'::).I)lic2:~iQn 01 ~J.v_,ilaLl· I' tF..<.;.rC} resul~B2 :£'02&:--' ;:1

)riOrri;UlC ?,llCl )rog'I'ammCG or-icn'Lr:r' ·~o tha ,~: v 10 )101 , OJ ~.~Dr01n"-te . QO' no og:,
tol)e utiliz· ct, by r61evan~ t~,re:Jt & 0'J.~ ill I reicnl<- r 170', en shoo 1':1 ~10 l: cul,:l e
C,e oxminec~ wi·~hil1 the ,i'r:;.me,:o 1: 0: the ret'ri om i1-C::. G~ the n... iona'. dF.:velo,. leo t
~)lc',n u' ..-l.1so ~j0l1"e due CO/:'l' izt.n·e 0.:.' the {~ocio:"',..010;11ic ct...ll,_itiol153 E!'. il:..bi,
loca.l ii1~)'Lrl.G a.nd G~ol &, fJ:he ),l'imary D.nc1 .;ro,:'Lt.ctiv0. role of tc:c· nolo[;::1
rccipi81,}·· G. 0 Id. be recOel1i:GCL' b. c~ e~:-[;I'i},Ordi:i1~A7 G':j0) f:', to-ken '~O Lwo y(; ;)' in
the C.csigTI 0,,-' "che technoloc.:r ...n,cl,~c..G .
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-177. In order to make a significant bre&.k-thro in the develol)ment of C_, cctive
technoloGical cf:l.ne.bili t;y {::IT 2.i:,"!"icl1Hurs f ~ ~1~i0c..n !!lJvcrl1TIlel1i;~; :; OllV :J1i-,I'-,e ,:,,11
eFfort s to d.cvote at lc::,ai; one )€lT cem, 0;'" '~Leii' GNP 'i;oi;;lO 0,Gvelo1)ffiGL1t Q.i'1d
lJ,.omotio,l 0''": science ai1rl techiwloGY i fQOC ,~n.c1., :'..[;l'iculLur ,

171!1. Ano'~J,"lGl' cl'L',cisl f"-'-ctor lliE~'L8ri't. '-·ericl1·,LE·;",l C')VC1');11e "in "ri.-:[', ':")1". Ul
)8.yi;ictl1al" (,.1.0 c:r~'J;j;' fJL 0::' E,c:.o..;nw;L(~ t~cl'l'01l>;...;ic 1. C','1~~.bi1L~,' iG '--he ~~-;e_c

shor~' ge of "~raip(3d ;;mrl ~~yaI'i£llCer~ L'i:"n ~O\-j d' ". c,l~ G/:-;_8, -d."--'BLtres nhoLlcl,
~h.ere'" Y'c~ be ·G:'~l(en "G'D c.. t••,r-lelo.) :Jle .~ ...qni~ecl illc" In ",,'i~ 0l!.(\~~ OliT' , 'S·)Gci,:,.l

c~tt l.tion c:.culd be }c~:i.d.t,o ," i ,:c r,;~-;,t'\tctLJ ..ri;.B' '~:',~, (;L.llc",';~ion system to lI'or..luCG
r\3(~uir'~c~_ sl:il1ed :,1&.n.101:(L,' '!'c:co:::.'(~ing 'Lo )r')~siJH (1.8'''81 i) ~i .ent s fll:")llQ,si G s:-!ould
he given bo E'.[,Ticul'Lural t:~'""inii"l;; ~ , .::.11 h,v,"lls ~.m', '~;\..) the;r'ovision oj' t.1e ri;;r.d'
balance I)Gtl-re-; i c"..cademic c;,nrJ, tech;~ical OClC=,,~ ion

179. ::'or ',:1'16 col1ec Lion anJ '~,8ss:i..!jJinC',tion 0.1.
~nd re:..--.r,ll Te~,ul'i,St Rfrie-all tPvernments aX"

rceChu.ilism ior -'-hiG }rupo,so and 88 ~~;: help, L'
l1:J:tione,l o:rGC~L ization;,; }h:l.r-;;icu.lar1y ::'lI.O/CAl IS

-elic.ble 1.11fOX'J1lD.tion 011 technoloGies
u:rgec;' to Cl'02.-t; l; ""n ac.cc;uc,t e
neGcl:i~;c..r'y, : ':cor" rel:::v"'Jnt inter­
D~tJsistance '~)T'O G-r~mii1G~

,
J80. PIc,lis 2.nd.. Jro~ramme8 .~' i' lIlr.."'mi;ld ring ... riouL,ur..l machinery; oole; ,ri,3.
i,wplemel;~s should, bG :Zormul,--,'tEl,~, i.',.ncl . 11emell~G(co In 'chic cmd.eavoul', o::'?ortn
should, be rnacle to lipJ,,;: this 8.ctivit;y to . gricu.Hure so as to provid.~ :'equixetl
inJu.... 3)Gciu.l cmp1H:l.sis 511ou1c1 bo .:;i'.'7j11 to tile )."<)le of th~ ;':;'l'tisan info tal
sector uhich shou::"d ';p U~)-'bTa(L(Kl througl~ ~r-.;J..in,inc :~,ncl th(~ ~l1'OVi8ion of c.~1.e;~ 13'te
2ini:mcial El.l';.(l tec}mic.:'.l SlX?~)Ort. In C1.rkli bon, e' ell -"-:l'riean ~:ovCrnr!1Em-t if::
strongl~r urGed to give :tull m.l~,)pOl't to the recor.llnenclc.:tion3 01' the first regional
eonsultQ.t iore ,"iloet ing on the ~\.gricultural I, c~.iner'y Inclus't :cy "!hieh i-ra.c hold in
i.8.elis ':.1'i.3.ba.~'~'o!U :; 'co 9 l\"Jril 19[,2,

1'81. LstC'vi.lisb 2.n autonorJOUB uni~ Hithin tilt gov~~rnmcnt del.)artments of agri­
cu.lture; or o.ny o-'-_e1' j;'o10v~',j"lt co,:',rtrn01i:s, T.'i',:h th~ £:010 ob,;ectivc to co·-o:r-d,ina,tG
ai.1(L lw.r or ize ~)01ici86 c:',nd ~ll'O '"?'i",'""lljj (~S on rt)S0=~J:cll ':'14c1 ;Gchn:.:log;y- in ag:cicultnr8
inclucling tr.:-~::"sf(,~r oi' tt"l hnolo..:,;Y ""L'lcl i'(;~ .... _, JCT, OIl ·i;ho (e,'e'~o:,)men'i; o.i' 10c2,1
tI3ch:nolo.r:i "'1 i'Jpt"-. i.l· ~ieD, 2)a~ e~l~ r<ys .Jh1U <:or:. ....~~!.\/ 0 h .....I· J1!~l,ttGr '8 "'~:\i~'l:i.n{s Lo t.Ile
2.~)plic,).tion,,,1l(1. )rOmotioll 0:':-' ~'_'I).'.:ri ":c tecrnoJ. .~~y i 1 il.~;ric1J.:"i., 1"e.

t.32.. In vi.:m of 'ho {''''.at thei; c'..evelo) e t o,~ -t~:c~.i.n()logy ""n0. rel",:t i" hl(:~:;.:Tcri,-- ... lizJ..­
tion nece[,sit2;ce8 economies 0-,- scale', .:.ncl . CCf,,;jf~ '~o ;.~,ssureG. ,~nr':, l',rgc: mr..:"'~:GtG

eUI'T'ently 'oeyom1 the cayi:::bility of inc:.ivi<1.u.':'l j~".c'" ic",n councricB t co-ojere-tion and
)oolinc oi.' Oi':;"Ol~t . are i!.U61',~:tiV(;. ~:CA and O~l.U 3l1.Ould til~(.::;;;h~ lea0. in 8t~e gthen-
ing thci ncleD, ·OU,l'S -:;0 lnomo'~o s'lJ.brcgiona.l co--ol;c!.'a;tiol1 among; L~ei]lb0r G01..mtrics
in c~ll activicie 1""1 ting to <;v'xici.l.l"turc v.s c1 l')0;ici:<.1 fir",t st,n ·COH;:..rc.s r(~gional

economic irrt 8grai ion. l"ull c:u»)ort 13houlc' be giVC:l beY '(;110 in1;0i'Y10.tio112_1 conunu..l1Hy
ar3 w"ll U.S :i:':cican no,t;io "l tS0VOrl1iY,l'Jn'tG to "',' LJJ1l?OCiJ ",md sub:cegionCl,l int3I'­
governmontci.l ~):.:-'ganizations c:.ri· inGt i'tu1: iom3.

1-03-. D3t2.iled plcmc/)ro. ranmG ',' l;hou.lcl be ~)r )<:;.roc:. bjr' ell r::rubregioYl Oil L'.l'0<::',S l'(H'
co-·opera;~iOil i;l.n('~ joint vsntllrc~ 0:1 aL. ii,"_li..S of "(;riculturc, such c~2 ; ro(:~uetion

and lJl.'O))"-:'~·~ion of agricultUl'd,1 inl'U.t 8, . !):l' vad SI~UC. v~),:d,cti08, r:nchinci'Y,
farming im,."loments and e{9i~)il1"l1t, .:'ertilizcr, ,nG.. ~ c:~J;icj,aes, irTi£:>"'CL ion, livu­
stosk, fishoriea <;.nc1 c. o-"_llt;:rt:ties l"in,..mciv:" re::ll."1lrCOS I'or 'che &~!rovc(~

~)ro!ri;l.r!ulc;:; al'1( '"'lrojeots :£~orn iit01':a03-1 anet erterne.J. ~;oure0:::; 81'10\.1,1l" be 80 {~1-t_
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1&1-. A netHork of subrcgion<.ll incl itutions to co·-or1inal i.:-ctivLies rcL>~i11g to
technolof,"j" 0 food. a.1L griCl~lhre ~_rln.;' 'h- con. t i",G of the subregio"l ;:;11 _le:.
be esto.bli.l.'lheeL It shoul~ t6._-.:e ilia COl1"'i-_>-'o.lJ·ol1-h v'. ieJ ecologies-l aJtl
climatic concli"ion 0.::' t.", re:.:;ion. Thl; ge::'HH'2.1 objeci:ivG 0: t~18 ehwrl:: ilill be
to serve i1C C:~ ;L.'8saur·cc centr.:: "mel :H'Gl\1 t~ a.ctivities rGlatin to devclo GU' of
suita.ble teolm.olot;y for th·' cLi.l in"l din,,;. :l'OI'll1U e. ion of 'oin ;)!'Clji1c1;3,
collection.j,.- • eli'"' emin.~~ 11 0;;:' i-,rton'-'~ioJl, tr'ail 'ng', '~l:;ec·,!.~ch ~nd V'"

suyporC~ to nd.1iion<J.l instil; ·;;i02;.:1., It Mould 08 l'olD.~ec to thE': Gxis-ci' inter-
governmental org'2,nizat iens E~i1d, ii 1)0 "'siblo, 10c2.t ad. ';,i th a sui1; "bl oxi 81; ing
il1torgovcrruucmte.l bocl..JT to ::"1)(;;8(". action clnd Eli':V... costs.

1-85. Throl the subregional n-i,:o:.:k oi' il1stit.l1:;iow'~7 9..ssista.nce shoul 'be
) t'ovide cI_ in the (livision 0:[ resi:.d.rch ~"1ork amoTIr:" na'tional ":'3(;i utiOllS, in the
subregion -by af:lGigl1ing to e£tch na'tional research institution a )ac' 'ic }'csoarch
area :t'or in-d.epth investigation in ord.er to iilCl'8a.G;C 0;" '6ctivcn as of ~QE:c~rch

through specialization to olybraizG the use of resources.

At tho rCBio;1al lev~

1-86. OAU, -~CA u.nn. FAO should con.stantly monit:)··, tho iJl~)lementation of 'Ghs food
and ae:ricul tur€ chanter of tho "!'Os Plc.n 01' Ii-etion. They shoul\~_ all the time
work cl08e1;,/ \"lith national goverl1JIJ-::n'ts 201' thi~; ')Ul")Ose.

187-. The African ReGional Cen' 1'(;; ;"OT Techi:olo,~' i.L re.~;:ar anr the I ineor' ntj'
Des i,311 ,-,nel L:.nu..c' ctUl'ing Cent rg in Ihc. an shoo c' be iJ-j, _'ength nee".. ;. 0::;:-;'0;." f~t

Hith ma,jor 0, yhn.cis givG. in 'crw 'JOrl>: :H08,Taltli er.: on ·:... p'iou . u;:-c aue:. r".ir -'~l~T

rela.te<l activi 'es Both s~1culc1 Co··orL inf.:;\? t>'J.'o'.~_···l ,.griodi,c act 'ngs C',n.

,onst::'.nt G:iCChailGO of im~'Jrln':- i;iot: ,:,.<,:1. C'zleriGnce:~;·llQir<>.(; ~i'".L-~i "'l,d "lith 'cho
recornmel1c'er. subregiol1D.l cen-(j"C'r-

~gr'cultur~l t0c14~oloGY

.. rojeots 011 im)rovc-
~.nd:C s Lor ~heir

100. "j. de..~ailoc-:.. 51.lr....r8J SllOUlJ. ')e 1.1·ldel"t~_ 1;"1 on c::;:' 8 ~ :1';'

to be folloHC:<.l by the ::.:'onnu ,::{ji':lh oi' Bieci 'ie; )1' 'b-"
ment and (',e\rclOT)n1Cc1t of "~Cc1'10 0:.)/ .-0'::' "00(1 c..llcl i: 3:1'i 'ulturo
imp lenlel1'~l;:tion Ghoulc~ be SOlii:)!t.

~-r,-::"":J. ~.~.l.'..'or'G~: and. activities D:I; the llc-:"';;j,orl~17 sa re~iona,l, ..i.nd re6ioi'l2. 1 ~V 1
should l'ecQivE: strong 3U))'Or~~ -:nd t:-:;;iJif1i;anGc 1.':(,0 the iXltcr t.' anal or2,-aniz.[;io~'l.G

such as Ul'fDl 7 mana a.nd :"1'1' 0 i. "~:i1e~:cansfcr 0:': ·~eclt.'101()bicl now-- .Oil ,1,i1Cl the
Jovelo-!.JfJlCnt 0:<" indigenous technology •.'or foo(l anu <?, ieu iiur. 'rIw In-tol"lli-~tional

Community (bilateral 2I.nc~ mu ti-la:GGrtl.l) should bu 1'ET1.1.8;3tcd to bive Q;.srri st nco to
all fooCe c..i"l"::' <_gricuHure 1'0 :;;';,l'ch ".i1d. 1'0 lat e(1 or6p.1 izat ions in -the rcoion E~-i;

subregional and. regional levels•

.... :G'O Re leVC1.Il.t Uni tc.:d Nat ions aC,:mc ies :3hould str~mgthen co-orl~inE'.,·iOi ai' the' r
i/ • .
aC'~ivitie8 rela,ting 1:;0 technolo r , it" i:1.Gricultu:cf; a)'it.l ere e i echanisns ·~,o cncure
continuity ~'l,l'ld effectiveness 01 t.lis co-ore1.ination.

1~4. Tho Unitod Nations Fin~nG Systenl for Scienc0 and Taclu1010gy ror Dovel09­
ment 8hould. be strengthene<l Hith a vie l;] to ex,anding it3 u.ctiv.~tiGS n.la-tii1g.·~o

agricul-\;'lu'f' •
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192., DevE'lop(.lc~ countrios shoul - i. c:t·~'1S ':liJ.tc. ':g-ricultu:r.~ cl!1':'" .chlopt trade
policias £.::..v()ur~1b.i.~ tc a,;;ri cul iCP 8.1-. ;2 ve 0 ;m~3::.! r: an, ~ th(; ;~:e,n·3.r.~tic .~ 0 f
in-.Ji(J~nou~5 t(;chnoloc:ric", in i..f'tic·, ester tGchniq.u,,"", suiti:J)h; -co ,·ovelo)~'­

in:.: cc.ul'1t:!:'ies in 9cE,"::::a.1 clD2 Lf:r.icu. in 1. ."lrticular. I- urth'.'lT.(l1.'2, thE.: re<]ion
as i~ i-thci10.. shaul ~ ~?n,illot.0 scuth-no·rth CO-Qp,-"X':\tiCirJ,S f'~-,r Luilcin;;-ur' i 1:5

in(l:t.g~nou-:, techrl~lo~ical fln.'".l ~utl~numCH1S firJ.nnci.?..l G2.paci ty ~




