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Foreword 
Fifleenyears ago Africa was a net exporter offood. 
Now, the continent is desperatelyshort offod. Crop 

yields have renained static /hile the human popu-
lation has grown more than tunie as fet as the in-
crease in the areacultivated. The problem shois no 
sign oj re.solution and the./aminev 0/ /98.1/ seern 
destine,t to become common e'en(.s. delpile an ex-
traordiiarr growth in food imporit. 

More than anv other region oltlth' norld, A./ 
ricasnifesl1h01 a(Ilin ng ovailabilit of food and 
a stagnantproduct'itviro/both landand labour. 7he 
green revolution o/ .A.1ia, based on irlgated w'heat 
and rice, h0 hare/i' touched this continent Uhelie ir-
rigation is rare, eological, nditions are frequent/v 
di/licult, aiilmlane soils aie/fiigile. 

T/he cause llthi ituation iinot "tit)' lac, o/ 
investt'nt: miuch 0] the monC Istt on agricultural 
development in.l/ri has siiplv not Paidoh.j,i]-
tijiably, donors (ire uniilling to compound the mit 
takes (i/the pait, andsupportfor o'entioial et'el-
opment pljet in.1i(ai.%declinig. A ttteg 
isess entiial. 

Alrica '.1agricultureis land- and labour-inten-
sive. .xpeinding productioni1 uing tadiional lee/-
nology require. more land and nore leasonal labour, 
both 0/whic lire' increasing).'carce.The basic unit 
of production is the .limallholdersub eistene jarn, 
where tIe main colstrainlts on output include neli-
*,iblefitrliliuerumeandsea.sonallabour .shortages. 

The experiencev ol/the lastdecade, particulary 
those in .'lsia, clear/v indicate that the two most 
poue7jil .force .for reducing porert), ae increased 
food output and declining food price.s. Ile have also 
learned that the onyl' t,arin wlhich these two change. 
can occur simiultanous ris thirough technical advan'e. 
which increase rionproductivity while decreasing 
the unit costs oJ/prouction. Themljor concern at 
ILC'is to generate the scienlfic and practical 
knowle'dge needelto achie've th.e obije'ctive.s in..liica. 

Part of the production problem it inaplropriae' 
policies and inconti'es;but 'appropriatepolicie%'are 
difjicult to ide;ttifi,anld implement. Price incnative 
are usual!' consiered a basi( component o/a wise 

agricultural policy, vet the increased poverty and 
malnutrition associatedwith any rise in foodprices 
cause even the strongest g,,vernmentv to move can
tiousir in this aia. Tempting tho/igh it is to believe 
that the absenct o!price contth, more eali.ticex
change rales,./ree movement o/ coinmodities and the 
encouragement o/ private traderi woulditimulate 
/troductionJ, if such polic changes aeme could easily 
increlw' output one mu.vlt ivask tA the' have not been 
implemented long befoie non', since enlightenedself
ineret i.sas common in .I/ica (iel.seU'here. The 
an'ter is that .I/ know betterpitan gol'ernint 

than anybody that the increased hunger, poverty and 
malnutrition ci.ociated with price ries in basic 
food%are theats to the stability of theircountries. 

Relent evidence fron Asia, as well as from 
L'urope, suggist.1 thatpolicy changes that occur in a 
tituation Uhere ien' technologv i.savailable are likel), 
to be more acceptablh and more productire.An ex
/iandd.sup/v o]fbod resulling/ioin new' technologv 
results inreduced foodprice.s, while lower unit costs 
o/productionprlvie greater incentive.s tojaters. 
It is the combination o technological innov'ation 
with iore ,/cte pricing, imarketing and training 
that provides the e.lential infredienth required to 
break the production bariier. Inder African condi
tions, however, nve kno,.'far too little about the in
leractionolthese complex /actors. Recognizing this,
 
IL(.,1 hs rcenth'eerelopeda unit/orlivestock poli
 ,
aiahsis to a.il African policy makers in ,taluat
ing the altetnative. a'ailabl; inmaking these most 
di/,icult leci.iions. 

In the seartch for hig/her output qJfood grains 
the role qf lireUsock is critically iil/portant; they are 
the catalyst te loil-colt im/roement in agricultural 
out/ut. The more animals eubsis tence firmers can 
maintain, the greater istheir cash income and capi
tIal reserve, the !argeris the land area t/;ev cultivate 
arid the rirefertilizer, better cultivelion and ira
proved eeds the) ue A.Iimals contribute directly 
and in large measure to the total production offood 
cropl. Better livestock technolog) provides a logical 
starting pointfor overcoming Africa' vfood crisis. 
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At ILCA a first generationoflivestock-based 
improvements is noll *bein,'tested, I inderreasonable 
management, Africa's trpanotolerant livestock 
breeds are now known to be more productive than 
or ginalv thought;good results./rom chemotherap; 
prograinwes.forthe control qtvpeinoom ia.iii have 
been achieved; improved animalf,4iedig ba, I enall 
strategicsulementation with legumes is immen.el 
beneficial pro7 ded .pecific minerul d,/iciencies i71 
livestock can al.,, be eercome; crep re. idue. can be 
betterusedinararielvifia vs,'cross breddaiv;-con, 
are fir time.s 1 pieceIadtie a.8 local h/ee,'ei; ox-dyawa 
scoops can be ued to t;uildsmiii one!andtdemior 
village water wippie. andaqua,ultue.,irltiele7 
with simple improventent, talitienaleultuiation 
implements diat', ho o.%eI(,Ini7Ielpelo'e dra1inatie, 
cont:el .oil eriosion anid reduehigh seedin.g tte', 

7I'e fir t genel:1tion / implo i et.71l71li 
starting to make an imprit ordn/eee produrtion.,/oa-
ticularly in the ceeloi iall) 7ie.ei/i o1ed fela. 
But iII the' drier,rea. iilhere /elinetake its leiie'et 
toll, current technial eidt'aee atre *tillirie//icient 
to produce ini/oran! /haeg. M w an bettere
search ii desperatel 'ee'leedtvne) goe i er tee I1/
rica'sage-dlproble'n.e q/eimion, declining oieeiler-
tilit' ,n' poo copyildl. a rere/a ilhtai, is 
to identt/i' ani de'elop e'. platt 'a ie tieland/irun"/e,m i 
manageentll t eo that ni/I./leuriih tender dry 
and difJicultcondition.. 

Africa needs the best that international science 
can o/frr: biotechnolog,, embr o transferand tissue 
culture, recombinant DNA technoogy, geneticmap
ping, computer anal'ijA and satellite imagery are 
some of the key techniquei that must be used more 
widely in the /itare,alonghle the more traditional 
e.wach inethods, 

ILC, '.Afiiiilities aael eki/lA in these new 
eurea , as well as in 7e.eaich traini-ig, doc amenta
!ion, laboratory techniques andpolicy c ',a/(1sis can 
provide the support that national re.earh institu
tions require It is the eaone' provided by the C( AR 
emion to IL CA that makes that support poseible. 
Ind it ii the ' roicthand trengtha/nationalinstitu
lin, that will detemne :h,'/iiture o/f./Iican agri
eultuwe. IIhat ie now needed is a i i'i' nueh enlarged 
(leltee .taimed comi tet to both nationaland in

, te 7 hepiati, ith teeinr7easenal agritiultural1ece.nle/i i 

the ploductivitv !
o/..iica 's agri ullure. Otherwise, 
the landwape, and the people in it, nil sitre/v con
linac' t die. 

-

(
PeterJ. Brumny 
Director General 
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ILCA 1984: Highlights 

EfMirts to improve agricutu,1 ttput 	 * The National Livestock Projcct portant sets of livestock data during 
in Afric;, depernd ( n strong liks bc- tnit of' the Nigerian ledcral Live- 1981. 
tweell latiolal atlid liltrratiot al I-- stock l)epiatrtme t ex ltniild i pilot 
search. At II.('::, these links gre'w in proj,ct oil stiall t'Untinatrlat develop- Zimbabwe: A major conpa;irison Ie
1984. ULptltke of I I.('Vs rettre-h re- ,uit in sotittthwst Nigeria dtig tweet allg1a and Bo laurus breeds 
stilts by riatio tal itistitits iX;Xltlvd, 1)8l. lwhpiojt(t. based oitl t't'sr ltch 5,tllSt [)if ' tlte view that thit(ist of 
two t)(w nectv-orks ,,O 51st tip. all ill(" ositlis by II.('A ailt IITA. is usin itldigroits laithetl thin exitic breeds 
Ctentrt" pr vidti' valuiable asslistillc' [issiti ('1itli-tc rindctlp-st v't( iti tt) is itw lik i) qi\'e" Itig-trr'l in
in the analysis iif(b f 'l li ll iit ]i 'llfto l peht/ JtL /i'Iit umini't h t 'm('itt5,i jittt'fir+thltiir fitit :\fri

'
 p~rogram mell(s. M llti-cm- ci-l i':.Is n"l thv"all llvllt'll
nwrtl\hile,, 'h Ill;till| (d C C' llstiali 'l:. 

rie'! ott by I IA(Vs field pisgintmiri t' slit'i ) till( g )it j:prdltti\cit\ - ;11nl is 
Ild 'it tita l r si a rt 'l mittis co ti un'd i/l tiu d i l Llil f'V itttmti t1 I(t+p,\'id c ll lgl . \ ll all, s ftil lh pl l't11i11l0i 

to yild (,Stilts witl i [ tllipli-	 both d tllitv( (l'opsmid hih fi ()I,(te ( ra Z, breed provided irecations for tie tlttiur 1,(lus offtltiut i.all iiittitt B,\t'. .\jril iata teqir'd for plulitig the. ettitic 

progrimmnines. 	 i .ji tntille 19 8.. 65->lir't llhev rillisis t
 
\v' i plai lld. i llt lit it t oftis br tid lldel. cul

rclnt mll aglelit~ scht-Itlt''. 

N ationalprogranune extension h'le tit Atlso extltelldt its slip ttrt R n o Git 
of IL CA research 	 fio I ( A's fiddlr b itk st;ire h. "'.' Rwilanda: trlitlvs -io f hvd" edViIt abat
 

tot ' b t ik atro l k 't vi d
l In u m b e t' r of b idd r l th e Mlom l it ti i at t l u t lc 
SThe Ethioplaia Milistry ol:\grictl- ose" itifjttiit!t""s silihuttitl tnt ltsI romr ott milk calflpr'odnc

ture ltas rdt'red it ore Iit ittlnil~itturt' 21 to) -l6 d rhing 198-1. ( )ftlisc, lIt. tiitil i .\nkoh catulttt'l r partial
 
of' a"00 metal scoopls Ip Stot ptltlt itrt' itlld I'd sckl l~tuthtr otl sheep
itIct 30 fiti,d itatlig tntitlV g atitilhc.tlvs 

constrtuctit\ using itig rtits txeti it by pJatSloI.insts. lf'lt iu I t tist t \'w rcstir d b
gIt ohalf 
the Itighlallds of' tille cillltry. 'he o the lislitit (Ics Sciences A\ rono
scoops closely fbllhw tite nitmtel sitc- New networks/or-pan-I/rica ittliqtis (lut R\.'ida 0([SA).
 

cessh-llyV designed anlti sted by If AA livestock research
 
it its liighlattld researcl slatiolis. l'h<" Malawi: A\nilysis of stall terdintg bee f
has sItsitltf u gth'tks Ieifiec tthro 	 .11(ad resrds sdairy mat ll flitt-sMuinistry hltrougit-	 u'tolg 198-1. 'lut Small Rutmintat rid milk prodtctitit t i'cords from state
 
out tw highilatids suitatblef ltit)nls, ittl (ilattel Network produed the first 
 filrIlls troviidf Iiiss fi Stiigs ileci-
Two Peasants' :\ssoliatio.s itt tt' i' I. 
Debre Berhari aria have sicissftillv e t to 3W0 trolls.

researchers ii (1 stit lii's of'Africa.com pleted sirll',w pottds ttshtg their Th e1C ,set r h f'c l ~ "1gtrT fe ttt('ttitr <ifo, thle Afieic five
oWr. Oxel. stock Policy Analysis Netwvlk now Tanzania: :\n extetnsive analysis of 

'atclir-; ov,.r 150(J researc.hers arid 	 data collected it Mkwaja Ritlclh overThe Mirnistry is also promoting tihe 	 a 10-vear pcri;'co:t-, Him Boran 
pllcylii'~akcrs lit (n, ti tr. cotrhrtre tha liratusc of the single-ox i)loigh dcvlnped calttie can be highly productive trnlder

by ILCA. The rri¢lditfd mareshea is Anal''sisodalafiron rediun to high trypartosoiasis risk 
now being used b ver 1000 lrtr s :lnali- " ifa welI nnaged chentoprophivlactic 
ill ire highlands, while still mo hr ationalprogrammes regie is ilowed. is study was 
lost livestock durting the 19814 drought IICA stall'assisted national organ- made in collabhoratim with Anboni 
will benefit from the techtrique it 1985. isations in the analysis of several im- Ltd (the owners of M kwaja Ranch), 

t'iii 



ILRAD and May and Baker Ltd (UK). surface drainage in research station w,'ere cattle were kept overnight 
IILCA also assisted the Tanzanian trials increased ite yields of cereals showed that manure added 41 kg N/ 
Government in the analysis of data by 40 /, potatoes by 160% and horse aliaiid 10 kg P/ha to tre soil during 
from the Nltwara/Lindi small rumin- bcans by 3800%. the fi-nIoith dry season. 
ant project. 

*\ lov-cost d(esigntd 
Ethiopia: Analyses ofvarious sets of IICA t' us, with thc traditiontal sharie of lineI]\'(sto(ck outlt in the 
experimental results svcte made ftl iartheiwarc po t s usvdfas butterchurns total agricultural (G1)P of lb African 
several stall* tuetcrs of Ethiolpia's in the highlands, increased the atmount countries averages 27%, the share of 
Institute ot, Agricultur;al Research oftiit reco.'ert'd fioti soured milk from expenditure on livesto(k within agri
(IAR). FIurtlher assistamice was given 67"%to )(), cultural srvic averages only I I 
to Ethiopia's Plant (C;<nthi Rcsotuces 
Centre (IGR(') ill indrxintt 27(1t)1, In threc southiwist Nigerian vil- * Studies in llotswa;in, Kenya and 
accessions collcted ov.r !',v past I) la<',, werlt' II(.A's healith packtage i shoed that %whleranching 
y, ars. ior golts ftis liten tested, goat IopUi- it more productivc than pastoral Sys

latiomts dubl'd (firmn I f.1 to 2-18) afiter lls oil a per attnimal basis, ite reverse 
In thepil'lin 2.1 ioithIts comlared t<o t maxinium is tru n tt lr icutare basis, despite 

A aitator b * A 1984 Studyshowed that whilethe 

• Ill the Ethiopian fiihlah 'viefih i1'cr.isc of'35% il ioi-l tt'cittiliit v'il- high rtats 4 aitiitnal mortality ii the 

( 1'itae'lboa ssj. dh aooipa) ptgis.iiatnsfi'r- pastoral systiiis. 

red toe itiv ciint f15 kg N/fia I . t 
subscqiuntl ln;tizt crop. 'Thrce native * I.e'Ut,'7l trees in tfeir lthird year • lThe tditioi if eithct tntlasse, 

ri/ bum iovers giIwn (t giown in allev i withf8t ) urea htmbense haya \'eiiisl ftuis increased ")'ri/fi/ium 

IGkg N/ha itiailytrans bited aiiminiumti 01 pvmls tfrogh tO Iioot-otalitv trtiglit' inetrcasedt 
to I slii.St'IluiI'lit ),;it5 ( r wcltin tu- a I-)M intake and illiunlfIch, hiiiiiutie.l siisttitlly to f't'd (igestibilityill s (ro l il shb<,cl-, i ]r7t INy to itr Nto ;Io;s bsc~pi will-1 sup-I , 1 
p li d wit fi it llm t (I ' o "+sm a ll ll , ). So ll t i ld 2 : ;9 b( s lil p giai i g d a y s pe r I lit t f itio l f I t ht lis in l

lines of tfc'.sc lovt s vichh.ol -- M hil it ilie alle 6 iliti s,."ll(-i, tid tatncooisly produc c tsiferahh ad-

l)M /hia and th ir , ' ihls ,.. c i ilfh'o( 3.(T I ,of , , l.s i ditiiial hitilils. 

high is 1.I to I.t lo u r it 's o G le/i ,ltfh;. (,'/ii, dia i lm TI''f 
irto ()11t1 11dt,'crage of ' fTe irage legume StvlosanthesOStia Rica an 

* T'ril/bitlm yields itcie;d sUbstat- 37,%miore mulch thain I IAl vatrieti es. g'111eOti ' 'v. Cook show'- considerable 
tiallvswhistmllllnu 'cratitiwhiits p te~i ial Otl acid soils ill the mediumtiatllttk.t wI{100 small ora' ol+(triiwestern 

of phosplhatc (5 to I5 kg, Ilia ) we'rteI ' It the sulfhuliil zliot tdtNigeria (thI titof (1100 at) iitaa of western 

added. Egyptia;n iick phosplttc was itaize cOps g.r.il lhwi lg 2 \(;its of lt;ita. Local seed productionllhas 
ais atvs suipei~l osfftl at l%\ tel effcvl started and seeol is being distrites f('qllitltf. oarlsrales <)f pplicatiol. ia overA foitlid to peasantsI cooperatives and\1,icld intretss 1 tc r 3 I/Ila ov.I r m r l ti( i-sv po uaefitrners inl the diensely ip;ulated 

ottds(t land thtt half prrviotsly SodfdoI rigi ,llwhere tmilk production
S()n Ethiiopian %,(tisl".s, tht uscof lcen it llh ,w (301(1 kg/tit, ctmipi tcd 

Irtadleds and hrtms to iiplvv' with 135(1 kg/l5)0 A study of fitlds r 
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Field programmes
 

The Highlands Programme 
In troducti on 

and 1984 has highlighted the u~rgenlt llce' to far11Iis also iprovidvl iiifiwiiiatll l (I ( o'(ll)
achieve subistanil and stistinieo illerealsos jpo)ll'its (A' (Ie( fnilingN.S\'soIlls whichll11(1St 

inl food crop~ production. Livestock sulllImrt (.ohlstrl.Ii fin plio colN)I. 

fi fiIli anid h01115(lllid p)LlihasO', (hrail!l Leguri techn1ology 
P)OW, and Iloain r'lilIa Imeaslre (iflillml( 
scuriity ill tIiis (&icriy fi'lililc whvI'ii li\'i- "Jiliog(ii (N~) dl'iciit~ Is i livilljm il0

twec'i cropjs al livcst0(k ()i A\Iiaii siilall-

heavkily (I (lwiildfeit ili)i(ll ii~la In5i livt'-
stock produt 0). 

I LCAs H ighulandts iPiograinlic is silliy-
ing thel Il'lalls of ralisinig fiiu p~l- iciliil viia 
live'stock ('literjprises. 'Ill'. nescaloi is (10111 

iltvly 11(e)! II) iliiciiascilini pi))(llil ;1iitl 
whevfl' tll(ii'iar It( 1.111iial olgallisiltiois %\ellI 

suiite'd I() thei id 1 )timli ()f' Iuv-cost ilIiloIt-;I 

iv('t011k inl smnall liihs and(1 f]Oks, c :himil 
mlost of, tiov salico t(l( 1af bli ris to i111-

p~rovedi ipr)JIliii as do) iillfl( Ill in 
other inixisi larining arca~s inl stibl-Sahlaraii 
Africa, Researlch Ii'siilts prioducedl' Ill ELtfIii-

pia clIldicrefoii' bei oxpjiel to)havo' vcaiVd 
aplicatio 1'lScwh cIll' ill(ti' iiltiill. 

Th'le lt rogramno'l's tii~trm Il'5i'iil pij-

lets arle oft] ldelillil ti'Ihiliofogy and tOw ~Ilaji-
agelicitt ()IfXi'tIsl-ty)l So)ils, )'flilcivillan 

It1(, 'fdraught aiiials, mlilk JIowhilltimll andl~ 

ill)' l'fhctivl'('5 oiltll'c techniiques doveloiped 

1e ro' it hilitiis is ilti ill i onilfarili1 
triatls. Ill tlljisi h) iiiVlill'ff(Oiiili'o 

by~, htrlinrs olsilng trad~itjinal manialigemenl't 

stl'111. N Iit, i'izrsiNliil Ii iiylllii is (A. 

with tliiir ailli to) fix iltiiilspli'li i N, coo

sIiltutv a signlificanit adl(li Ional solure 0' N 
iilidiO'i thl(,S(' fitIlljing ciniiiltiuis. 

Tilc hasgaiio icdt( illlclr anI 

girawd( series of ~tr~ils aIiill itl 

plaints with good N fixationi latus andi~ 
with tiital'ciie tii andil'Imv~ si'l i~i 

.2.I)isigliiii s',stiils ill whuich legiiiis call 

Ipiillllili. 

1"gii I sIiiiws Iliv dct-cs if N cmlitib
itd by legillis goownvi ill iuialiuml vith 

Illtzi( t 1)11br Iit. I)( ai)unIll'S1 N (o-() 

tiilii'c to in'( slifsl'liIt 111W ulyf wvrc 

appriiiiiIawly 1.5,281.2-1 an~d 17 kg4 N/ha lfhr 
vitluhi, peas, liba Ill. ;Is and1 h'iitils ri1spec
115115' 

I'ilispii~ts (P') is ills') a fillliilg 1otiii 

()il li~Il flill o ils. Fii i'v 2 shows ill( 

f*bra;gl' Jpliillitioli I-'illi'll ()lt dli) Af'I ilio 

fin'Md fostl Illideh ;ill olildit oils, Tf.I'' 

tvl~ilil. 
1111' In') Afiolil ciovls 7. b'uilnw, 7. 

;0 Vu'rtisoI, tiransfi-ircd( I los[ -1h kg N/hlit tol 
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Figure 1. Residual effect of four legume crops on Nsupply to afollowing maize crop, Debre Zelt, 1984. 
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the suihii 1 iiini ioats cri) tI werc galazing liv , lilt Iiw iivtraIii ,y ad e- has ri((s llg; 

quattiv, su))liediil,ih P. lilic Othdicago pastlre •''lh ('Xli Il't icse vlicts was 
tatne) was si vtt Iii ht;iv a i(.tnlj.ciil ('11(Tt i+scssc i ;i1i ",I, .i ll illt which tiverr111( tiMiani i asses ill Ih( secon(i vl ;ticlr g izing wa,'is sitn ii ((i. lndTo/pt)4iI Iill4't/i,'t
s'ta lisiitit il. Iilluriie iladv ('isietal-riicir fhu (iittn lihiall grass ()lifi ll1ll t se'vere 

M g 

' 
N av;iiabli til I wiograsss (,"Noi t,,'#j i vr.tgtzrId sui;Is oil Il higher allit les itl

il1 aiialld PAawomi mtinim, iili,irov .il ;t i Fltiiiiia, ,,as it i i with anl exoti( .. ';issone fifth ( e Ittl (1r limllt- v'htiWrriulf.l (P'ttiI/nll t/ i ( u(ui' su.(tI) ttwlilti li,theInuixutlir. 'l'hi gl;t .s' grl wn ill plle h;iiil anMi iuiiiiiigv. 'ulh 2 shoWs thatsiitl s hii ltitiihl ho,vr )riiiductivitv andi eittiliin t 2-wt'k finitall (sl illllIng (. .rshotiwed (heat' siglus t 'N fficuu v'. irliziitl..) (ihlllit loatilrus i t ()\I I pro
tigi.l hi t4lil i -solint . (ti ltilii\l diti(liulli hi iii ll , I tuhi' vhlfil t ritollipalsllres u'ii stuistttiii , il ci-t s,, fill.t a 1-\-,k tit iltg t ig i1ir. \ ii l N xis ;ill)iegitlliu perl - .iliut oi IIII. r(I swtrd. Bill llitd, wi with Nl il.iir uiili il ,as tw tuLale tiuy, shows that ilii rrr to lgiurlt. 'Thus i" Ihr L ilif.l.is uto(iit.tvul,which sll(itailllsillpiushri (fit lly i , bc ,'Xpuoltcd. tfd ililiila iai\iil anooitih, N bi,('Xl)lit<u ll('thiliri il hi -vtsl datct , Ni. lill +lli ltis rilit iliio higiii hiolituiss pitutli

highlinid iar;i ;i ,utx'stutuked,anttst,- Ivltin. lvii if'ih ,i N was suitutly 

t-f i t i o l N l w a t l i i n l 
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Table 1. Effect of harvest date on DM yield, crud, protein and Pcontent, DM solubilityand botanical
 
composition of a native Hyparrhenla pasture'.
 

Harvest DM Crude protein Plant P DM %legumes
date yield content content solubility inDM 

(/ha) (%) (%) 

30/9/84 1.7 11.8 0.23 58.7 25.8 
31/10/84 3.3 11.0 0.19 53.6 38.3
 
30/11/84 
 2.6 5.2 0.16 47.3 8.0 

LSD(P<0.05) 0.3 1.5 0.03 2.2 9.4
 

il soil rippir,. legurn.j ovrsc.'Pasture grown with part g and P lertrt-Ition 

high, ,.g. with a grass-heguni OhIXIii'f, this N.1crlisol 1aliagemcn 
N coOld rnot bc rll'ctivvyzusv(d. 'l'i~c2 also 

,
gives c'i lenI(, thc I)(6tl(.Itoi I I'sIsttic ' ot T'I'\w v-hIo ri 'nu i t ;iii i ,l) ( soils ini 
,A ndtrtl/llg ont u nd er('l vy k e the lF'th io plian dlsa -d ev.,.h ea, ol]fia c (sstll' h igh l a l a ck cla y s 

CoiIIr( ,vith i'e./uca ,ira,a slp(cies which classifid as \'crisols. ( )cupying 1.93 irril
is al. considered to be tolhirit to hca'vw lion ha, tlhesc cro'f(d \er(Isols re)resent 
grazing. 2.-'Y.,, ( tih'iial \'ertnsol area in uho Ethio-

Figure 2. The effect of soil type and Psupply on dry matter production of tl.ree African clovers
(Trifoliumspp.), greenhouse pot trial, ILCA headquarters, 1984. 

DM production 
(g/planl)
 

10-

T.ternbense 

T.rueppellianum 

8- T.quartinianum 

6

4

2

0 
0kg P/ha 20 kg P/ha 

Litosol 
(P@ 1ppm) 

0 kg P/ha 20 kg P/ha 

Alfisol 
(P@ 4 ppm) 

3 

http:LSD(P<0.05


A,A* 

I, 

lonltrolled ly the list-
.ivaterl because of physical prol)ems such as aud fhrrciws or ('hil)(ls ;id ifappropriate 
plan highlands, the reiainder leing incil- water is -" lfbroadbeds 

lack oldrainage. Vertisols accotunt for al),lt croppilg )r;ilti('i ;l ised. IJsii.g broad
70% of all El(hiopiaii highlad soils with beds aalid llrrovs, glail y'i(Id ilori(,';is(sdu(c 
slopes l)et'0 a i 8%. Most ofthii cro)- to in)r)l(.i d hdraiiiag" a)lni will a.oilut .I0'y 
ped Vertisol laud is sl )jc:t to soil cr)si)n flir cvr.als, 16()% fr 0 ) fo11)otato's alid :3i8' 
during til hiaviest rains. Soie oftih V(rii- horse l.;uls. Corresp)llinilig in(reases ill 
sois are so\Vii to 'watvlr-toi)lilltt(rops sut as rIop)risi(due 'ie(lds w recor(l ed. 
tell'(Eragrosti. 1el). ()thers a'e sown to crops 'lh( inailn r'asoll llw thli (ttrultiisa
such as chickpea only toiwards the (1( oftli tio o)fnany d(cl) black soils is the prlseice 
main rains; the crop theli matures ol) r,- (fe:cess water linll ofthe growilig perililli 
sidual moisture st(rl( illt(lj soil. This latter iid. SoniU fitriiiers have takel counterniea
practice does 1iot exploit the high I)rldu(iitve sures, by )reparing ridges and tfurrovs ainl 
potential oilthi(se soils. croppilg oil rilges, or using drailiagc fiu-

Th, Prograin(' lias recoirded large in- ro,.s,, the( co)ntotur at aboutacross h-ln spac
creases in crop yields lii(these soils if'siirhce igs. (hlie, a local tchiliu- ill which tihe soil 

Table 2. Effects of simulated overgrazing and Nsupply on total DM yield of Andropogon Ionglipes 

and Festuca rubra, greenhouse pot trial, ILCA headquarters, 1984. 

Total monthly DM yield (g/pot) 

Species Month of 4-weekotftake 2-week offtake LSD 
evaluation - a (P<0.05) 

noN N noN Na 

Andropogonlongipes 1 0.93 1.83 0.48 0.50 

2 0.98 1.72 0.59 0.50 0.37 

Festuca rubra 1 0.88 1.72 0.42 0.66 0.10 
2 0.84 1.60 0.17 0.26 0.15 

LSD (P<0.05) NSb NS 0.12 0.20 

Nfertilizer was applied at arate of 100 mg/2-litre pot at the start of the experiment and Imonth after the start. 
b NS = not significant. 

0.20 
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on fIallowed plots is piled lp and brned, is 
also used by some farmers to improve drain-
age on Vertisols. 

Most soils ill the l'tliopian highlands, 
including Vertisos, are slightly acid and call 
thereflore mtakc goodI use of rock phiosphate, 
which is cealer than refined phosphate. 
Figure 3 ('m(nstr;te.s the efl]ieCcts of, triph 
sUl)erl)ho)sl)hatw (TSP) and rock phosphaeit 
ol lit growth of'lfi/uiwm hendneii on a \'oel-
tisol deficielnt in P)(availahlc 1 = ca I pp)10). 
Thie hcler glr.w very poorly at the coltrol 
level, while [Sl;P and rock phs(lphate had 

similarly (ortnllittic flehet.s at I5, i0) 111(1,ikg 
Pl/ha. Triplc sulltrphtospha i was more ('F 
fictive than rock lhaslt(itt onlyl at thigh 
level 0 '1 )plication (6(i kg l/h). Sloch 

traditional plough us' ill high rate of application arel' not I(eVllt to 
th.E.thio)ial highlandshs how-icome' l'Alhiopianl friirmrs. 

The work to date has shown that the 
strategic introduction of forage and grain 
legumnes cotl)letd with ruoderate P applica
lions will 1form anl efl-ctive basis for im
proved cropping in the highlands. 

Aninal traction 

Il stil-Sahu'arn \lAjit,ti availahle I'ced re
sources pvr head of livestock .r (h'clining 
and crop residuecs ,ir'cIn.o.(mIing anl increas
inglyv important cotinocut (If'livestmck diets.
This treld i ts the need to (hevehl I) 

animit.l fractiont Ithetliods requiring, less pow.r 
pt'r ulnit aotlrt (.1t1 Ind to Ililprovv 
draulight atuinal fi'dig sys ltls. ,Bothtopics 
ar being stil(lied by Ith r itm. A ver-
Sion ofthlc Ethiolpiau Iale'/jI I \\ hich can he 
drawnt hy a single ox ratotlr t(hall a pail its 

Figure 3. Relative effects of triple superphosphate and rock phosphate on Tritolium steudneri,
ILCA headquarters, 1984. 
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conventionally used, has been developed the tradtc-ofls between milk production, re
and tested. )roductiv( perlim-iran cc, work output and 

i)rawing this modilied impleett, a nutrition Itobce laborattd.
 
single ox (llit cultivate over 70% 
 ohlthc land Somc fiu'lrers ill II.CA's study areas
tilled ill the comcltio Il wvay. ''ll ilew ill- iid\ sold theuir oxen antd iow usc cows for all 
plenletnt is lowx illg t tl(I onfi-ill bl ovel Ih'ir c'Il l lll i i dtcs. lhis devciopmelt,100 ltlhiopiaii liitili's. Tllh'irliv atdoption tad it' rc(1tqstsls Ir crossbred cows 

of this innovation ocllects the 'Importance. other litrin.rs 

fiot
 
IC ill th1wiClied, SlggeSt that cow;

firmers placc m laving dratghih power at which can bcJlist,( Ior milk, drabught power
critical times 44 the vear. Th v inn vtatioi will ano ict t hvv c llsidler.ilbl( potcntial ill tilt
allow a tiIch iigllcr pJ l (' itgc (dffill-liltl .. 111T (Ifttsi\ ll i l itig aras.ll tIx'd1' 
thall bilore t' have ;access to cultivatio t lh) PrThretle also ililis to) improve

restit of ,ipower. This lh ,rch in I-thiopl lht( ,\rtlll coltributionI ohimQruu ht altlillils 
has (ile.ct illplic iiolls fIo hloili1.g S tSf-IllS t 4 .1 11lrot i jl]otil and thutis ItdtIt4 Ilht'ehlc
ill otht (lt riltl-wt< liters ,,xiill be ob- live c , ts of kr.liit ' xt li 11\ l lift<(d peliged to redtce wfitll itllh4 rsb ttgilt .lati- nIds )I' ,Vik 4'14 1 ', ll. 'It' t titional 
mitls t ll(.. 1 i'y ctn keep lo(, :,;t- f Sht s. sttistt of \loik own411 is tiisijll,\hl, 'st' wh'nA\ ( l'+~it~I lls -ttihas l ittl tid 'ikrt. hitsh i', ' hlost llecd.bhd filo w,,rk, i.4.l flh' t'll 
ly the i -)traituj'mr ill Which cow hsV5l' )4'1' (I il'lj (11'-t\dl((Iy s':t.1,41. li tl l-( s ohm1
flsed lhith fir milk lodlt1utioltI ;tnd as d mtitht ttitimoii sllttus ( i W i' k p1cr'ifi tIcali(T' ll'allihn lls. 'I'l( . t cs, lls, sl< ,thow t .tma lp tin , I++,,,I' d (culliv tllr ...\ m ajor v'Xp -1-ti1<'tt, ill 
crosslbrcdl cmxs c-;li culti.vaitc 2.--) hia prr .\rar wi ~i ttwhich l iulias + 111i ll [lit riti<onal 
wvithout sit t 1 milkltjl4It- ductlils itt il)-- ti .mi, arc suh .( tcdl to dithell rm workhloads. 
ducti l t d( I ti, itq f It tt ,,llI\+.\ f4iihHlw-up is lit\%iI p t ,,lcs*l'is sh 11d . 1) . hlt' bl;lIl . d/
SttId\, to4 bv c llic(tt)I cal,, Ill I 187, has \worksi ttthd,ird:,i,i %, ki,b o N! t h VIti.St, 
b)'Ill stt,lIt-td i (liii-ll hich c',o,.s trw' dtkei r liShl't. ' (l t-i fi',C( itlgtsuls will ;1 bfh4wl 
ing dilfi-'l'tti phatscs tofof llil laclafioll ;tld slrategic's to l (Ih4vis<.d Ihr pilticitidar work
ti hlil iii t~i(r)-.ll wO khoIls. lhis stlltly ,lltws S(IC~lllS .111 ~ihscl tit t 'Xatisi tn,hts14a4il l 

Is)\. 411 

.,. (/ .t,
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for farm improvement. These adaptations 

are intended as low-cost ways of achieving 
substantial production gains and raising 
cash incomes, thereby giving farmers greater 
opportunities to improve their own circum
stances. 

4Dairy 	 development 

Dairy production is well known as a power

'\ - , /' ful means of raising cash incomes on small
holder farms. Dairy development in sill

" Saharan Afi'ica has met with mixed success 
in the past, IItmlly be('atSe falrl input systems> ' '(.T are less well deeloped than, for example, in 
Asia, alld partly ecaucse the marketing of 

Y 	 . \ ~ ,luid f.. milk is ofte-n diliilt. II Etliopia, as in 
ntich f sulb-Salaran Africa, the lonre suc

" cessful sinallholher dairy enteises are 
within easy reach of, Inlajo" urban cenit re: 

tiolllr near to all-weather romas. Snallholder 
dairy enterprises can also) bc important 
sourct's ofinreases in tlIn itlocunes in) more 
remot, areas - but only if iel(vaII technical 

of the use of draught animals into) periods of packages are available. 
the year when they are not presently used. Poor product markets and communica-

Following work at tIt( )ebre Berhan re- lions mean that the successful development 
search station in 1983, when a 7000 03 pond of'smallholder dairy production will have to 
was excavated by oxen drawing0.2 01 metal be based on a limited use of' purchased in
scoops, two groups of farmers began con- puts and on the sale of dairy products other 
struction of'ponds oi their own land during than fluid milk. 
,he 1984 dry season. 'h'll metal scoops used A study was made of the efficiency of 
were provided through I grant from Shell traditional dairy techniques. Apart from 
(Ethiopia) Ltd. The work was halted by the fresh milk, the major dairy products made in 
severe drought which s,rock the area in the Ethiopian highlands are soured milk, 
1983/84. It was restarted at the end of' 1984, butter and cottage cheese. Soured milk is a 
and the ponds will be completed bcJreNIMay popular drink in all highland regions of the 
1985, well in advance of the next rainy sea- country. Butter is always prepated from the 
Sol). soured milk, not from cream, and is churned 

Rural water supplies for household and in a clay pot or in a bottle gourd. Cottage 
domestic livestock needs are deficient for cheese is made from the butter milk remain
more than 7 months each year in the Ethio- ing after the butter has been skimmed off. 
pian highlands. A similar situation exists in The Programme found that the churning 
many parts of sub-Saharan Africa. The techniques used in traditional butter making 
Ethiopian Government has started a major were inefficient. Much of the fat in the milk 
pilot progr rinme of pond construction based was not converted into butter. 
on the Programme's results. The Programme tested a low-cost agi-

Other adaptations of traditional imple- tator for use in tile earthenware churns com
ments f' r use ill improved cropping systems monly used in the highlands. Because of the 
on Vertisols are being evaluated by the Pro- narrow neck of the traditional churn, the 
gramme. These include a mouldhoard-type agitator is designed to be assembled inside 
plough able to make and maintain broad- the churn. Trials showed that 90% of fat in 
beds and furrows on these soils and a low- the soured milk cc ld be recovered using the 
cost row planter for sowing on broadheds. wooden agitator, compared to less than 6 7 % 
Capital fbr investment is limited in rural of fat recovered by many traditional produc-
Ethiopia, as is access to short-term credits ers, and that churning times could be reduced 
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by more than 50%. Th( wooden agitatorcaII 
be made for ahout ISS 5, and re)resents a 
substantial (Ol10)1iC inlprOvcttietit filr lc';l 
dairy produ(cers inthll(- highlands. 

The lroigratmme. hals starte(l flurther 
inv(stigattis f'itrange of' milk produl'ts 

to quantify its productiot param(eters, to 
ditrililue its )r(du(tive datl)il)iitv Cl if) 
ms.> 1e.lltelit
p)arait r's. 

Tlhc Progratmme stabllisi(.d flo)ks ofI 
tw ,cii lMre'iuI at tih )hreBHriiIl)le station 
t)deelop aid villuatltihe iImpm (dlsimple 

which could bV l)rodul(cd Iv groulpS of fifr- iisiantdliv iitufvti)wtis. lrciiiitio atil stir
ruers whise Iidividual dtilv nilk l)r()liuti(ol 
is below ) litres. ( )ver 2( senio)r givi'riitniflt 

techni'ianis alttii(ld IL.( As first training 
coursefu," ()i iry teiaih) iii Jaiariv I ,98.5. 
These inil'iduil, iir'resft'lilsiblt, for pro-
iltiti ,-ii(ihIu iiiluif, l.tliiiis h iii l's iir)v-
ilites. r ci lli ISf)r ni;tiiionals fif)0ilittlh S 

othlcr oilfi(,itit i iarlitllnne . 

Sheep inprovenent 

The \l(iz is )if id illc iiapior iiiigit'lls 
Shcel) )r(i(s <if']tiiilti anid is fgreat ili)-

l)oriti ( oil iliitli\' sniallhiolder fi iis.lmlixed 
little rest'arch his hueeii dooilin this breed 

vival l)fivIfiiitt5, \fe ()llitiif fii thiesf 
lh(wks )ver '.Vfis. )ta ililihss shi<wv(l 

dIhat age aitfirs-t laiiiiliiig, W 1.5Ii.".11ilts 

and laminig interval wa.is B1niotls. With a 
twinning rat of 2. / lit,h average litter size 
was I.)2, giviig iinai itniuial it rlidulit ii iate 
f, I I lif I it )rlaliv (lirlh tiot"s/ewi. tilull 
12 iliihis) 1'2.6 l griwtlhvas o, lmil)i rite 
wis 08,llkg/davduiiring ilif first 6 da(yanl 
lauth yarlihig wiig1it was 17.5 kg. 

Tl i plic tii lypi. ii i).seivfeva,, flllitli 
siggests that aiiti iii.l i ui;triict rs could 
lie iitil)frivel to) ilist i)rfp(duitivity signifi

tilitly. 
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Basic indicatorsforsub-SaharanAflica
 

Six Indicators fur 33 countries of sub-Saharan Africa. 

GNP Pop;ulation Projecled Dailycalorie Termsof Cereal food 
Country per caput in Iopuathun supply trade' aid imports

in 1982 mid-1982 in 2000" percaput !n 1982 in 1982 
(US$) (millions) (millions) (%of needs") (kg/caput) 

Low-incorrme econormes (seul-arid) 

Chad 80 4.6 7 76 99 5.3
 
Mali 	 180 7.1 12 72 102 9.4 
Burkina Faso 210 65 10 95 97 12.7 
Somalia 290 4.5 7 100 111 38.7 
Niger 310 5.9 11 102 89 12.1 
Gambia :360 0 7 ! 88 108 34.0 

Low-r coms economies (other) 
Ethioona 140 32.9 57 76 74 5.5
 
Guinea-Biss,'v 170 0.8 1 70 n.av. 32.0
 
Zaire 190 30.7 
 55 94 81 3.0Malawi 210 6.5 12 94 106 0.3Uganda 230 13.5 25 80 74 3.7
 
Rwanda 260 5 5 11 88 63 2.3
 
Burundi 280 ,1.3 7 95 n.av. 2.1 
Tanzania 280 198 36 83 86 13.1 
Benin 310 3.7 7 101 75 2.2
 
C A.R 310 2.4 4 96 90 09
 
Guinea 310 5 7 9 75 
 7.1
MadagJascar 320 9.2 16 109 80 8.5 
Togo 340 2.8 5 83 112 1.7 
Ghana 360 12.2 24 88 61 3.8
 
Kenya 390 18.1 40 88 87 
 6.3
 
Sierra Leone 390 3.2 5 101 84 
 7.8
 
Mozambique n.av. 129 24 70 84 
 9.8 

Middle-incorne oil importers 

Sudan ,40 20.2 34 99 85 9.3
 
Mauritania 470 
 1.6 3 97 97 54.0 
Liberia 490 2 0 4 114 92 21.0 
Senegal 490 6,0 10 101 89 12.8
 
Lesotho 510 1 4 2 11i 
 nay 24.4 
Zanbia 640 6 0 11 93 72 16.6 
Zimbabwe 850 7.5 16 90 105 0.0 
Botswana 900 0 9 2 85 n av. 6.9 
Swaziland 940 0.7 1 9C n.av. 0.0

Ivory Coast 950 8.9 17 112 91 0.1
 
Mauri ius 1240 0 9 1 125. 91 43.2 

Mtddle-incorreoil es-xporter; 

Nigeria 860 90,6 169 91 103 0.0 
Cameroon 890 93 17 102 71 1.2 
Congo 1180 17 3 94 110 0.2
 
Gabon 4000 0 7 1 97 111 0.0 
Angola ri av 8 0 13 83 104 8.4 

Projected rop..ations for the year 2000 were made septrately for each country by the Word Bank (1984) Base year
population estrnales were wade frnm informalion from the United Nations !he Wor d Bank, tne Population Council
arid recent national censuses 
The daily calo;,e supply per caput was .alculated by dividing the calorie equivalent ofthe food supplies in an 
economy by the population The daiy caieo;e rerrelrrent per caput refers to the calcuies needed to sustain a 
person at normal levels of activitly and health lakinor nc accounl ae arnd se,.distributo,1s, average body weights
and environmental leonperaiture,; 
rerns of Irade rneasure iherelatwe level Ofexporl prices cOrrnaird fo rpurt prices The ndex iscalculated as the 
ratio i,;rtur Unilvalue inoe Base year 1980 = 100of a country's export unit vailue index to th 

Source World Bank 	 1984 reward sustained develortrent in sub .atjiaran Attca Ajoint program of action The 
World Bank, Walhirjton DC 



The Humid Zone Programme 
Introduction 

The hitumid z(onc ()1l '(st Alrica covcrs abotut Wil .frica. 'l'. 1 rse workshlops, together with 
2 milliot knl ial rti'l',is tlor.ti5atW15(X) m tihe Progrannne.': strOllg c mililittllet to traill
attild railIkll. Mf'-lnl t(.rhI)CtatIIrt's (27- itlg, iave r ,-stIltVd l i1 r',;onal n tWo,'k for 
30"C) anod rati",v, huidity, (80-W(Y)) i' ri'st';lr(h oil smtall-scah l)e ductiotl syst('lls
high. 'llw zoll. is tifisid with ti l1(1ts' fly. that ia('nd atil smls(lsmal lum ials.whl(ich catrricn ,and tratlnsiits illv bloo(d )<;

sites "lipanoxomato livcst(ok. (tih' re('at Diseas( cotitrolIpr(-s(-it r(.lativ<.l umil )(ptlltlt Iill l ( huIIIw( Id li 198+2 Ithr lh o+ra+:m v slairtc-d it 1, .,g-tctrin 

zont' co it(ar'(l Io slh'l'J) and goats. I I A's V;itluttiJtl ( I 'itht'alilhIi p (kage , small '+i+-Hurild Zont- Prloijrainni dtti-+c. rc. alirs if) 1111it+il 11 ivv' "ill;ut int .:!. F"a.sola, ()to
improve( siliall I-IuIIimamt pro'duc+tion Nll hr S"t;t''iw"( l): khr o,ll ,itW,'A all lvat(Vill;1
il'hie'iI g (h)1st' it11tl'gt;Iion olflivesto('k an1d /t.t(,on Algliglst /p,4t1' (1e(1 n1uinantiI P'PR) with 
food crop )rodtctinti)1t tisse (tllll(' tihlder ;t v'l(T 'V 

'l'lw Prlgtaltltl( s ,dcd(l I hadati, ,an(d llotltlllv dippiig agaitlst salr',Jptic r l aitge
Nigeria, ,and has aI 'losc working rtelatimil- isitng dl, acar+cuicid(. 

Ilstitutc of \ 27 nizmtlls Jhmn Mal, ) 2 t< .julvship with till( Ittn'latiotnll Ovt '

Tropical A\tLLllttir( (1TA).l FieId wotk is 1981, tile halth j'.iclige ( ('sttltII.50%,il 
CotIdtct'dlrpitnarilv i, southwest and southl- tedIctioit it ttottlit ltalt, illig(. goats. 
east NiIria. h ions Of sll's o'rVt1S('-lh Nihttality was (fistitlttl\ sct'sotiail itl villages
wCre showil ili IL('.l nnual 1Rel'/mrt/98). ,lwrin goats II(no'tlt'attllt (liglt" 't);

)uring 198-i tillr 1'togr1t.Otnn ntid' aI it was hlighilst bhtwetli.July atlc l)e tantd,major contributionl to tll( lannuing, Initiation tillt' perio d thalt lislially ('o)illwi(i(.s with tillt. 
and stiprisiotl of' ga lat'elt-si)sl'(. .ltad the early to, Iliddle drilt' raillv S('so 
clvt'helo)fi lt projett thatt ilolu(h'd s;tIll S tUsOII. Ili villagt.., wioic atllillilis vlrt"ac
ruminats atl alley litttrnilg inl sml'thlwcst ci)lt(l with '(CVHand1 dipled, ove'rall 
Nigeria. The )ilot pro-jt-(, bas'(l )It II 'A's tnortality was genttrally not seasonal. 'Ihi're 
research oil (iscasl' conttol all1h bro's )roJ- was, however, a distinct 1is' ill kid mortality
ductitol, is tIOw w4'lltldrr waiV. bIltweTeC Atogust aMd l)ccemib.r, suggcstitlI

"'he Programme also1 colntilnucd rv- that kids are either tot ,itng adequately
search oil disease identificaltiot atnd cottrol, c((vvred against PIT by the atntlal vaccina
browse p)roduhction atnd 1s(', antll (i till' s()(io- tiol, or that othlr disease anod tri++tionlal 
economic lictors tt'latd to stmi imittintt f,wtors at-e i(Ivolv(d.
developnont. Results fi'o1 these' lotg-tCti Iti villages where animials wetrc treated,
activiti's, tolgether with till' (-'xpt'i('tlc, goat p)opulatiots d(oul'd icl'tr 24 Inontlis 
gained from the pilot i)r(0l'(t On ally fittl- (rising lrotn Ilt inl May 1982 to 248 in May
ing, will enable the Progrtamme( to rnake itti- 198,1) and arc still imtcasitng (Ftigure 5). 
portant Contribtition6 s to Ilthlor d('\lO)t tll Goat )opulatiots itn non-trtattlu'tlt villages
efforts throughout tt' hun id zo'. 11tictu atid cotnsiderably, but have tieVkr ill-

Reflecting this witht regionlal lcus, ti CtrCasCd b)y iflIre thalo 35%, oVer the ititial 
Progranmm loste'd two mnaJor worksho)s l)ollations. lics' r('sults stggest that 
during 1981 onl Small nmtinandpredlion.1v teur t n ir iprese.nt conditits fl)c k size is con
in humid iest .'Ifricaand WIomen in agricunlue in strained primarily hy ITIR. 
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Figure 4. Monthly goat mortalities Invillages near Fasola, Nigeria, 1982-84. 

Mortality
(%/ronth) 

6-

All Kids 
goats only 

4- TCRV + dipping0 / ..... - \ 
'No treatment .. ... .. . . 

/ 
/ /I /2-/ 

I - - / .. .I-I I I I I I I I I 

J F M A M J J A S 0 N D 

Month 

TCRV = annual vaccination against PPR using TCRV. dipping monthly dipping against sarcoplic mange 
using an acancide, three villages 

b Two villages. 

)ata from the village work support the In the first year of production from a 
rationale for intensive work on feed produc- similar trial with Gliricidia, the trees yielded 
tion, even though nutritional stress cannot 5.9 t of mulch dry matter per ha and 167 kg 
be demonstrated clearly at present. of nitrogen over two cropping seasons. Alley 

grazing will be included in this trial duringBrowse production and use 1985.
The cumulative mulch yield of Gliricidia 

The Programnw's research on browse pro- from three harvests in 1984 showed that 
duction antid use is ained at documenting browse rows with approximately 10 trees per
how small ruminant prodU tio!1 will) cult i- metre (4. 1 t )NI/ha/year) were significantly 
vated idder trees alfects food crops and soil more productive than rows with fewer trees 
fertility, and at developing production tech- per metre (2.2 compared with 3.2 t l)M/ha/ 
niques suitable fbr ftirmers. year). A spacing of I0 trees per metre has 

Two long-term trials are being used to been recommended over the last 2 years; 
evaluate the basic production parameters for however, ftarmers are often reluctant to plant 
alley farming systems. In 2 years of alley at this high density. 
cropping and alley grazing, Leecaeaa trees 'Theevaluation of Gliricidiasepium germ
yielded a significant amount of mulch and plasm collected in Costa Rica continued 
organic nitrogen during the cropping sea- during 198,4. The collection contains signifi
son. In the first season of 1984 these inputs cant genetic variation, particularly for use as 
resulted in a 1l0% increase in maize yield mulch, and several accessions yielded con
compared to control plots of' food crops sistently more than the 'Ibadan local' line 
which had the same basal fi-rtilizer rate and (Table 4). Four high-yielding accessions 
maize population density ('Table 3). The have been selected and are being grown in a 
alley grazing plots provided 2396 sheep seed production orchard. 
grazing days per ha per year from browse From four harvests in 1984, the four pa
and natural pasture and yielded 33 in 3 of rental lines selected yielded 37% more fresh 
Leucaena poles per lia. This first harvest was mulch than the 'lbadan local'. Two acces
made 24 months after the trees were seeded, sions collected on Pacific Ocean beaches in 
and 12 months after grazing began. Costa Rica are also being combined for seed 
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Table 3. Maize yields from maize grown alone, alley farming and maize-cowpea Intercropplng, 

Ibadan, 1983-84. 

Maize yield" (t/ha) 

l bCropping season Trial Trial 2c 
Maize Alley Maize Alley
alone cropping alone cropping 

Ist season !983 2.19 2.55 
1st season 1984 2.55 3.59 3.72 4.18
 
2nd season 198,1" 116 (0 49) 1.36 (0.66) 0.74 
 0.96 

Total (three seasons) 590 750 4.46 5.14 

" Yird oi .ijh iir jt, ,lV' r .r,, i1w . nj,1i, f1:, {l n i' t i itI r1,w I11 l . !;I dj, (Jrf i ;fv arij fertilizer rate. 

In -r1cl '1( /,reIi , 1I,, I '* I t,et%.* lr' tj 1j i I ii i '..jw, ! , 1 Iw!, ',, , r (,{trnifrnrofi t 

Ns'cd ,of tl.' tldlun s h'( o pir m'rS offlJ, trvcy,prdl'i
c'ondition".vtilin atndJ '.t( liatti (lld ltltlnr '-;hs ieitrIi-chledid 

r~.inirciiv 
flt-mirclter(IJ

B dIt:h ,"Ikirv' area( whe're alley 
p)op) hklio >. % 1 I.4ill ,,,il;nh lnh Winh'r IdclnI irlli % 'I p L l<'d Ihtp'alt-Iimn :I'mriiers oil 

i 11i l9 :. l;uinl thi \N,;. schuilicdi l t ).I rituiimnrI tolotl
()vcr hmll t -h i -%Ili Nmslphint.d ill lv..

l18,' anI Il:l'i u ,\ ncl :IlImn . x.,\X II , St;ihliP t )inn.l loi I]]()[ iXl allv h,,i I'inimnnid 
arm In"'lne I, ililt~ d h lilllvlls li crlop, tnIrs (iimInIstIIrd Idws (nnsslill usc o hfirm 
1ii1lhch atnl In'I lii)(Iim lil . .lh'v 1. Il( i;tr itin -IllytoA lf..\I il ,alh'k , fmi11 lir' is tlSI 
iIin s 11;1\.n Inm'in ntlinm lnrcI lor lion-tin lmi'a Ilmitim gri vc'g-rtkitn Ill tile ;t<i'. \t tin c(i( ofi 

Figure 5. Average change ingoat populations invillages near Fasola, Nigeria, 1982-84. 

G,1oa )OOpl1ain
 
(%of May 1982)
 

250-

TCRV + dripping" 

200- No treatment" 

150

lo-

80 

M J J A S 0 
1982 

b See notes to Figure 4 

N D J F M A M J 
1983 

Month 

J AS 0 N D J F M A M J J 
1984 
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I I 'I ,/ 1k 

j~je 

the dry scs.tllh l r ril \ 'dl, rvc.- lilpcl ('onfirmi the inherent flexibility of 
iclue from ic mial h-ivt ::iul( cassvad I alley tg wich canl Ibe miodified to suit 
solile l)i'io .VS I>,.' i:i ls i a v hip iliiihi in(ivi(lui il'ce ds.
 
donvii th, ('i lll ea y. Thlese wiIi Iws Aniothei lfilinii li is iicorporaecd nulch
 
%vx't"r hurlih'(d ,'it/ili (alila tI illl) t li ridigs (in which his (rlops all(, planted.
illt.h, ('rcs. 
While the Pi graliiliicwoiild lic nlssilv atalTA hits shown that this prac-Rescaich I 
rTC0oiiilll( thils JIitti ti, Ivlce tihhl iurphli s the itrogenfrom 

Table 4. Mulch yields from Gliricidia germplasm, Ibadan, 1984. 

Mulch yield (kq freshweightl/5 In>Plot)
Accessions/ .
 
lines Harvest No.. 1 2 3 4 Total
 

'Ibadan Iocr 14.4 12,3 152 264 68.3 
(100)" (100) (103) (100' (100) 

Four accessions of
 
'high population' 21.4 22.2 18.0 31.8 93.4
 

(149) (180) (118) (120) (137) 

Two salt-tolerant
 
accessions 139 9.0 13.7 25.9 62.5
 

(97) (73) (90) (98) (92)
 

Overall mean 16.4 132 14.4 26.5 70.5
 

Range 9.0-22.9 7.7-23 4 9.8- 18.4 17.4-34.0 

LSD (P<0,05) 6.3 6.6 3.7 8.8 

CV (%) 19 25 13 15 

a Numbers in parentheses are yields relative to Abadan local' (= 1)0) 
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tile mulch more Ciliciently. This ftarmer has proving survival, nutrition and inman age
demonstrated that cutting trees blforel ridg- mrit.
 
ing permits the incorporation il'inilch with Th ]P'igratrtne s niarket researchl has
 
little additional laborit. 
 illso focilsd unt tie inmelitial 1i, iicre;rsed 

Tc fI'ediig rnalrageme,,t trials which sales (A'anitials iin sotlhwest Nigeria. The 
were started in 1983 to deternire tie itefi- supply titcrte o shv'v'p it thins arca clearly
cial eflicts of, browse supphi)meitalioll otl itili';tes that tire if)ouir'tioll systc,,, is tentred 
long-term arinal productivity, cottitied itn aiIrd Iwo major,\itrslirini'lsivAs (i"igrr. 6).
19841. Results showed that the noe browse (onr(sottditfg i,,ttr'a:.'C il tti(s stggIst
ther., was itt the diet, tire iri.ircr was the stir- that deiaicild is still tm it :it titese tlires. 
vivabilitv and grovth rate o,flamlis. This (-'
fiect cotitilitetd al'ter wtnitig wirlr the latibs 
r'ecev(ived tire satire dirt as tIllir dalrs ,t,) to IU/ILCA project 
180 days okige. I.amtbs ott t, all-brow.se diet 
achieedI a I()(% iIgiI growth .).raIbetw-it il tI r de13 a pilrot pjeet (tt smr;all rtiat 
90 and 180 days thai, laillbs on a iasal (1hit. viloplirl was startt',i it sthiiwcst Nigeria 

by tInw [.iv-'sIn k Fr'oject trit I. PU) i)f' tIre 
Production economics: 	 Nigeria,, [edral ivstock )r'ljrtiitt.

lihe p. 1te t is run iitl y v tin' .t1 a,,d 
-Stirdic's (if irtr, lttir 'c i,,illit's Itavc II.(CA, and is batn.d u),i I tPR ltSir.g

cerrtrcd (ini evallatil.g ,Imr 'ls hr1 sitalll CRV. it jilh.V lI'Mrrt 
linauit prodiit m ;t ass'ssintg 'l r;ir't tu p,ual cttmirr firm, stln 1 ftwks if slep 

it- "'( ,-tw\vs', pliaiutcd s, anid 

potential 161titr,'lasv'd milipil. Uising data atim gr',n. Palicijptlils in lilywtrnir't have 
generated bv tI Proarltrt velr tt' last G ,(l tve' ,d evdteuit, which was le'iedtiln
y ats, it is es'tiinatcrh tirt rettittiS of til tr, , 'tr'ss;, sit retss H 

/ "t goilts aid 55', In- s p are ssibl'i l ( . \ ;allact as t,'ritriR Al rrrn,,rditr:rt ,rrsaid 
unrdr tradilitiai plr dictirr 

3 4	 
.: tie Id tli' t uii'l. 

sstcrts itt tin' ruse uh' plrjr'ct trr cxtvlud Iiheir ',-ftlit, r'-
Zone. Sensitivity alalvsis hirs tr'rtoltsttl't d sc'archi t,,adt i r ,t l, (tcrj)p irt .rtrrl 
tie ighr ii giavtivni t ,igvttcisittatiu its.risks ,,;tprorIduction, 
reflicting hiihg', ,ortlities. and ihas shmwi, Viltt'thir nmtrrt fit'.\ participat'nd itt ti 
that relhtti\'ev iw Ibuntt fits c;il bc exp'niend pilont pr'livcc. illt'istlid villagers wvs'r'r. giveti
fromn inptinryv.d itatkcti,,n, vithottt first inr- the rrporr'ttri' tr ulv,h tth,' 5ith't'i htd riats 

Figure 6. Mean daily supply and average price of dwarf sheep and goats inrural markets,
southwest Nigeria, 1983-84. 

Mean supply Liveweight pice(No /day) (eekh)' 

60-

Suppt 	 40Prce Goats Sheep 
-'i~\4 

40- Price 

-- A/3.'
 

" Ed El Adha 

U I I I I I I I I I I ' , 
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A\ workshiop en tid ed Sma// rumnantpfiod-
uction systems iul humidl 11is .I'ica was hosted 
biy the Programmuie firou 23 lo 26) janiiry 
198,1. IL( A ad t li Nigeiai h((leidI 
stock h)t-pimrrineri (-sJpollsolt( thle work-

Shoptidiwit adi(Ma I lp'' (h Ford 

Over .0pmrtiipazr.lit"' 1~t!\ fit uii West .\h 
lica, alteitiltt. lilitliit'iti WNIr were 

fied ilig, prTodIuction leni~sL and~ econIomfics. 
A siect inl of'papers fromi the worksho p will 
be puliished ill 198.5. 

IivehiM\ay thle Pigam 
Shotp n Il utlne!! ill a(IIIt'ttIIt 

hg~lil(tisit ~
ill 

lwork-
AftCic/ia, 

w itws. )Io- y(I( mdFald 

f01(111 were presiiiid. 'Ilie, workshopJ w;,s 
;litirithi by 2.5 jteopbo. 
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Faminein Afica, 1984 

The ('Ceni Spit,,:o/fl, II.C.. Aninual Report of traiisport /( the worstafa cte'd areav. Some' 
198' out/iit-' Ihe' /0od cii.ii.ill.A]ica,anrd ie- donor owntrie.s hav piovith,d (tit and landtraim

of Ethiopian Rlie 'fand countr-
Rehabilitation (.'onni.%ion (Ri (,', /9/et) whch cit'. But fh/it.e'nc'i ,tritution danot help 

.'r;e'd fo a iet/cr the' port to di. fiibu/ ,ri in throu/,hout the' 
n cu. 

predictt'd m joifood ihoilai,,.,'.c jitci,,ht il/ w o -*it'io.li .l!ii i coitiit' tfac/hie'e /i suff/c'li'ncr 
fhe'coui: I.7"h' t/icd lion.% i' tit ' lon,' feyn. li c only, (itb'., putc'i ali.wi!dii- the FoIodtl 
li.t,c91 f f a ceu m of a /h t al fic d084. Tie' tinnal mediti lfc''i io the-i/hle'n. ofl Iow./ 
io'eta , ,tii' llhiopian tioni /oed ittnpoa nd hofauu. o.,'af afttntin tothe' /fcdw 
Iticc'em. hitIthIfIl in f iaI lia,Ii'i it i wei aft c . cvi e'xchan,,c'. 
/ad al/ ft,cld duciia,' 7Pit' iia , c i jt c tit,,it/icy c/ i,'./if and cairatifi lea ....i .1I/
the' it'aifithcu'i cic'ntil/i :w'iic'- /11ecc nitlittilc'd, '/. i. i"'veice iaeca/' c , f am/ili 7h o 
and fc'/ct'iicccvii'',''.l c /I('/in. ff) ill i m iiall y , ,ni it'iedccc cil/ 

A 19,ct ciincial iai/inCl!a lti.cciia/i :/ pjhcam'.Bi! ptiei II.C.. remain 

60%/cof/cc' cl/ i c ' 19,.' /c'V'/, and clop optii /cic inabot f/ic'/t fc' c/fci fiodploductio 
fail ic 'lt'c,'li/c'! te / ica. ' ln'/l,'t' lhat t' ic" utfpoie'd fhuchoul c /cl it,f/ic' /ilin 

c'unt v..A/out 2000 peplc scirtd to i/caht ii c di/ it u ;'
pit'.nt oniih'i iaI the road.
 
that counl r. fc m n cl .\':','ii/nt'v /9/1, itit,it hacd,ii palt. ol a b'it
ci i'c' i 771it o mi 
andilt ima d 1.i million /t'icple'/ii ccii t ica/l ii,'llit'llf/ f' mpa icthat it/' it,chii i/it' ifte, of i 

lioiat f/i i' /tl 'ili .' /i'ii, /t'', /I. C..Ii ' cci i i
devlpt'd (it hlid ii 'd 

Otici /a ict / f/ti' 'ih/i'/ lit' a Jel/ic'it'aic i ficl flsio ii iio, that/o i it ojii 
'ithfi ilin'. al/ in/),1.5/h (150l000O lfood aid!c eilie'tdici/lie'd.
 
lau' ,.,/ici ill with plod lio lo; that cn ai,itulalone i in fti til c /oe'ju.tifit, 

b/'in ci /0' ic'ic ii wilaniii iral r-,aich, dcl't'pme andtraiiiniccc,i n ci/iti/iti . lafit 
c''cl i timit i ' 0. tocnnc's a toiii, national dliini oniicUial,0( (in slaiolt , /o!ti ntt',/
 
.] ciod.0 i iic ' alic ,Teatli' incitw.,td v1u/po l dilring the 198

0.
mil/iin t'op/'), .\ige cilid 
19 9 0 S't'ei',Il/'t lilt' of/.500 000 i 01ih. .. 7/he in.tituth hlping io oit'in 't'rc', 'linhict art' the' 

't/iiopia and Sudan tii ii i't'/ :'ic' iinpo tt i ont,-ternm toluti. fhat crisis cill, awith filledo /, he 
- ri 1.'million Ofiii inimnsegoodwill, cnilL lonit' ,l'ch. never provide. 

Iii .ioutht'rn.-
11Mca.fiili.upplitt imprved 
with the' 1,.ici / 'it, -I ItBoi- Sources:hut iAng/l, 
it'cubl, o n scitiictillLe'olh , .:cl iic/ til 

i lcee''ci pct f about 2 millin t taut' co/ 'r'u/ A I) (.\ iim , I/cncoci tic)igcs). 198.1. AI' 
ill /986, ccihil fcl i/c n /9/'?. 'c ptead .i ii ciic ,itnin A El), 9 Novi'mbe' 

IiEa.t..Il/iiu, Kriow, lhm711di]! l,:-la ill, .
 

' 

and Ritcanda hld toimpi c/ cui1.6 million IIC .. 198 I/.(LA An. al lc'it 19/f3. I :A, 

hcman. f It'ice'. in 198.1,oitin 'clft600 000 Addis Ababa..79 ly. 

finiu 'ti 98.,. Nomanit lC . Th' logictI198.5. ''lccihi ai c'hialill 
7 h'bngt in Ali'ica. Science 227: 616-17.l'cic/cid/i!hilthc'n ,,ciii.i+y piiid'id /' RRC (IRclid'ind Rc'hiahilitatin (ommission 

maii' cciitrie . t/hithecort /iorcr.c af of' ':.hiol). 19B3. lcol slyIucp/rc t..co ' i a /l 
/ i h ief' itcc clt'e foid ii'/1it'1, / '. Iut IcccclSupply Sst'll Rvio t,S Ihici . ' t'pIcIll 
.sack a/, ccin cni lic' cit .. /iican poi, a nt 1983. RRC, iddlisAbiabia. 15 l. 
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The Subhumid Zone Programme 
Introduction
 

I lCA's Sihlulnlii(i Zollv" Irogralti1c is 
basecl at Kaduna,Nigte:ria. 'lh- zonv receives 
from 9) toI15(0 1i1i iif'Ilu;tl railill aitid 
lhas a grow,'in, siasoit Iil) to< 270 ditvs eac'h 
year. Ti( prod ti .ivity isof catth. intilt', 
low. imaitly(Ili toJ mordlrv-sc;asulitti.tiitill. 
Thc lerogrilml thi onlr, to illcii'r+,'rt mtitlls 
livistoik lrodl(tiity th himnprvcli\'odit 
availithilitv oblaillwd lh\vxphoitill u Ih<e coml-

plitcilllilia flo(dtitol(v an1d l ,ooilr<ls,.tgih oaqtiO
lhr lPiogramti 's flcd wuork is doti 

;ri',d Kitchiz la K tulit .maStair' anld (;anla-

wuri ii l'littitt .Stito (liiNur 7). Tlh i(loo)-
tion odinti aotiOus is also wiit, itihow 'dill 
otht'r0
Malos across the sulil.Litmild zv o1 
Nigeria. M uchl liclivisto, kpro)dtlcti iin
these areas Isthw rv'Slpmsib~lity Fllll i, 

tradiitoally a pastortl gri ll% ,+lIio ai' l 
scttlitig *utii lItrllitrs tild oIt yLazii,. rc
serves. 'lilP rogramtti i, is ;lst ) %'rking ith 
Indigenous iluicrs ."id with a fiw pastoral-
isis who, uillik,' ,lit- maj ril+V,havc formnal 

land-uIst 61,1os. Iltis olltibhs tIh"Proiigraniiz 
to stid\, the al)rojriitttlucss tlf\aitis tt-ch-
oipis intlinutjor lild owlurship and lald-
use situaitauus of, \Vt .\luica'sWeststil)htdl 
z0rio. 

1\li iittltituttarl oh" r ralgillin's 
research dlluring I18.1 fiwtcd oil the se ol' 
forage lguines in 'fiimddr baiks' i) siipplh-
Inlent tilt' (iiiliilvN tnd quality ol tilt-hvail-
able grazinig aitd to iliiro\ve still P-rtility. 
Fodder banitks wtere a(i)ted Sj)tPltitrieOtisly 
by a tirtIhr 23 iastoitilists dtirilig 198'1, 
some in itreas [ir reinovetl Fil 11CA's case 
study areas. Problems slieSrvedc in Ihe( adop-
tion of'l fodder bianiks by Jpastoiralists have 
been incorpoirated iii rtot'arcI atl Ithe Pro-
graiiat's experimental site at iKurmin Biri. 

A new cise study area was added tiir-
ing 1984. This area is in Gaunawtiri District, 

Plateau State, where crop and livec.tok emer
prises are intcgralecl in thc prevailingttIrming 

.' at.system.TheI , altords ala l fltrtiiiiiy 
to test chltr iV .ill1 Ittieli its ii t 
widcr varicty oflfllrilinisst'ilns. 

lilcooterati t vilt lhi i tito al Livc
stock lrtico't l nit (I)Ill't ). thw Prog, lllli 
tgrgtlis'itl f ield dytv itttoldto\lbilrmticrs and 
e'xttIviil iiuyiis lirm (ho+',,
Nige'r, lqaI'al,
 

lcrtop intt.n K Ild Slats. 11isit)\,l l;I cho-tr 
that thosprvtd ()Il fial r fhunks s;ill bo limi
ilwd(m< rc l,tilt',lack olin iuts such as sccds, 

li'tiulig taterials atld crecdit (him by Lick of'
 
tritl tr ilittrtst. Tie lroattliimi also) (on

dittd ;tworkshop spoO isod bvill
th, t'.NI)P/ 
"\() (.ropping Rivsorvo e)ivelopili Proj
(.cIto brMc' the' stall'of, thle p~roject on fodcvr 

tibank tocd<ology.
 

lFodder banks
 
l'h, t; i
iitllit" lfold'r banks mi;tna;tgt+Cd
by itst ialists ill Ile u1lill iulid volic ()I* 

Nigria iitre Il'ool 23 to .16 diritig 1981.
 
This (Ni\'il<iinit broight to light lt 1ol-

IhowinIg: 
I. 	 lhe Itsc ,l'hc herd lIor land plrt-lpratitil
 

inth t\ stts and grtzin.g of' dlr
 
banks carly ii the raint seasont wlt tilt
acceptabhl to soit iastloralists;
 

2. Lstal)lislmentt was pitor whell the logillle 
vuts 	 SOWii early illIte seistill, espvcially 
'hel the' fre nctltty 'arlh rains wis erof 


ratio;
 
3. ,Strlosantheshamaa cv. Veralio lrodiced 

low dry matter yieds e(en \ ith nicleorate 
dressings Alsnt perphoiash te; 

4.There was increased incidence of anihrac
nose oiltStlo.sante. guianensis cv. Cook; 
and 

5. 	 Grazing periods were longer and stocking 
rates were higher than recomnmended. 
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Figure 7. Map of the subhumid zone of Nigeria, showing the major studyareas of ILCA's Subhumld Zone 
Programme. 
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Seedbed preparation f)r focledr banks 
by night confinement of the herd in th (ry 
season was not favoured I some l)astoralists 
due to their fear ofwa)rm inlifstation aid tlie 
refusal of animals to graze ftule areas. Re-
search has shown that cattle can readily graze 
fodder Ianks .1 weeks after their establish-
ment when the sech.c is prpared I)y singl( 
overnight contitenicto, with the sites Inoved 
daily around the intend(d fodder bank area. 
Oth(r land prcpairatiol methods, such as 
heavy grazing iII ndiat(.l\ following soy.,-
ing, have heen suncevssitilly developed to suit 
varying contitionis. 

Wheni s((c(Is are broadcast on all 1:(cil-
tivated sulrfIhe the leIgt of'tito the soil call 
sup)ly moisture is ctrilical lor germiltiloni 
and e'stablishme'nt. 'his was e'har from an 
expi'rilntelit tat test((l the eflie''t of'freque ncy 
of wettinlg to field capacity ol the gerli ina-
tion ofrS. hunala cv. \'eraio oi a fIertIgillolls 
soil. Eveti a break of"2 days it t!(. vate.rilig 
regime was sutflicieit to reoluice seed geroli-
nation by 52% (Figure 8). 
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Fodderbank utilisation 

Th utilisation trial carried out (n fodder 
banks in the 1983/84 dry season included it 
control group of animals grazing natural 
vegetation and two groups that grazed fibd
der )anks, on( for 2 hours per day and the 
other for '4.Since one fodder bank could lnt 

support all experimetntal animals, two lod
dhr )anks were used (each with a diflrt 
species of Stlosanlthei) and the animals were 
rotated betwee n tihe two on a daily hasis. 

Il( control group of'cattle grazing nat
ural vegetation lost 56 kg )r 23.5'",, o'initial 
hodywcight ov(r the 87-day trial period be
tween .January and April 1984,. '[lie group 
grazing fodder banks flr . hours per day lost 
only 26 kg, and the"2-hour group lost 31 kg. 
During the course of tle experiment, 6 cews 
and 2 calvvs out ofthe 14 animals in the con
trol gr(u) died or had to be culled, whereas 
all animals grazing fodder banks survived 
the dlr sejason. ''hese results were obtained 
despite low yields l'tlie fodder banks (2.5 t/ha 
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at Ile beginning of' dhe grazing period) 

.asedby all uiisuially short groviog Sea
'.The dit sh bv cattlh oil i .two 

lthdetr baliks dilliered grvatlv. ()Ii ihe S. 
t;.ianen.v[,-bascdl foddler hanik, the Illilibe of, 
.ies l)t stylo n'vI'r lx(l'ded 20%, of the 
..h la, iill's t ord d. ()n t S. /h n iala €'. 

, 
i'"-'V 

V) I le('-hascdli)c erbank, hvvr, styheacco)untled li~r ,']most 8(0% ofl),te's r(ccordh'd. 
e(ran<) hoscs nIost olfits h('I\v(.s Ii tll( (11-d ys('a

!~( 
soil, bl itll(. catth. (cag(rly lic'ked the"l"Il(e'n
h-aves fro)n, the( groutnd. U~ntil Ilid-Ma 'ch, 

~~~~~~~l ic k i n~g , f o-) t .( i r ., l r x t t .y 9 0% of , 
,, total stlo iAtke (in this lidd(.r htank. 

(Catttl(' g,,azingu tlln(- ' i d cr banmks lir 'I 
:,).: hI)m'ls per dily speilt albount Ow( sail' HIM,, 

, ilzinI latit ttrilv ctttioll asi l '(( )contri l 

+ 
ainilalus. 
(h 'r ])+ba n k s 

'Iicatlil s wi han c .ss (toilhi ledfo~r ()i l \ , 21 h ou rs pv(r da yIn cr(' s cd 

,th'/ir /I,:tln( grazing titanli. 11 til ril astlVerp(rio() *l'Id((bank grazing d1rit g 

Imp~roved leguie varieti s 

hr slyIIv 

,; - rn('ls, liaml v S. , 1111m'0111 

.,.. 1 "i T (. lig~in i~~tw . (fp l (+ou illth<' two~ 

I3. Vill% S('hlofi(Id 
and S. gulialle, d.s cv. (Coo(k, has ncic'ssit',tttd 

• Ihe 'use f'S. hanlata (w . \"(ra n<)Ill;.llfo d d er 
: .-' l a n k s , , n ti l ot li c r s u i t a l t , hg u tyll) s,Pcal l 

Figure 8. Effect of watering regime on germination of Stylosanthes hamata cv. Verano, Kurmin Birl,
Nigeria, 1984. 
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6 

be identified and iflultil)lied. Veranos low 
productivity compared to S. guianensi.s cul-
tivars was suspectc d to be due to a soil deli-
,.iency problem. Aun ,xptriment begutn i 1983 
showed that yields were limited pirticilarly 
by deficiencies ol'Cu and P (j igolre 9). iilr-
ther trials to determiine the critical levels of 
these two notrielnts were started ; 198.1 and 
are ongoing. Initial results indicate an in-
portait (eficiency of both ei'elits. 

Thre, species of'."lvloanthes (S. capitala, 
S. guianenss cv. Tardio and S. macocephla) 
have beVl s5'lrcCIe(l' fo resistaiice to antlirac
now. S. guianeni. a CCSSi s C:IAT 1283, 
1280 iutd 1523 wer' l01nd to0be highly pro
ductive, (lir1tglt-loiCtriilt aiid resistant to 
alitiracnosC. How'ye r, tliwcy il,)wei'cd late ill 
the seasoii and did not set sc'e idi 2 conseco-
tive \,ears. 

S. macrocephala lines are low iin crude 
proteiii content (1.5-,t.8%) during the dry 
season bceals of' their lw' leaf retention. 
A in n lg tile line's ol.S. capilala evaltiated, fibur 
entris hvee i 1,0111)(I meet mininial reto I 

111i n.elits (I dis(.ase tolerance, quality, 
drought tlerance, high I)NI yields, seed 
l)roduction, and 'w'rsiste ice. lhese have 
been selected )r florthlcr field trials. Other 
leg01t'S such its (ientnrma paC.wum a C. 
lrazilianun also appear pronising. 

Crop-livestock interactions 

AlluassCssi'vlt of thicleeding \atle of' sor
gh liin and i illc Sb,.'er colpoients shbowed 
that the immatillr' paiiicles aiid ipl)er leaves 
had similar digcstiibilitics. Through selective 

Figure 9. Dry matter yield of Stylosantheshamata cv. Verano on soils deficient Innutrients, 
Kurmin Bin, Nigeria, 1984. 
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grazing, cattle oltaiied a diet from sorghnm 
and milht resi(lhis and weeds that contain.d 
two to ti rec tilti es lor4 ((:I))e cri(de p,<4tcii 
and P thanilh(' av'rage (T and 1)valti:s i10111 
natural grazing at the< sallm, lirai(.fI&year. 
Aiinial respOLu+,s in c -eetiolCire'isd 
rates arc apiaxirciit, and it is lemr to lhvesiock 
owlicrs that tili ih'uci~athoi If pastorlA ',S-
tefls with crppiii vsi('irils c4'hiii ci'.s land 
and aniniiil 4 uiOii Ht,,' . 

Tlhe' N co<mtrhtmion ol'm mittrc to ,io~r)p-

)ing was';ISa 'ss'd iI cighl fitrlll'rs, livlds 
Wliel' (atth '+ ki durin,,,vc htov\4iiiii thi 
dry Season. NIllizr g :l i llI v,< IIi/ha 

higher iI tlilill'(l il(1,11-1il;llltloc'11ldii ill 


i ls. It was t ' iimtc'i that I :i d
Ic Il ki i,;i 

of N and 1' r's i.((iscl v, l)1di4'.l th.
, 5'(' i,

161-1rnlui' atth. dot~wu I (lu
fio thtII \ vl,,solr.'Vof'i', t t ! Nii i irlI- eitt atI c1as 

W;ts li) k'g/ha qi caic ( l'Vn IIii loill-hti AI ic
 
areas. 'l'vdili'tircj I I. ku,) Is ittil '1(I1t)

N fioro iirint, w ton' lig'li mim 'Xch t.l 


F;lli ll I1 i Ifrl " 
mor riiciNiiiusrok-plid il(.Organic- I *d I, 

Inii ralisnation (If 441'4.iil(',iit t4'r iFlli' l-)4)-

rateI d ilt<o t d t.,lrilji, h;Ild pi('p rati0II.
 
Othter soil h.1iclit , :isso iitcl \ tiinuiiti'4 


a pjplica t i n w'w+r'' a ' l ti t i i ii f l l a nd i Crea;se~s iin <4),,ti{iii ': a lm. 1 :ar(1 w 'ry(i h1 .l

S llat'i 1ad 
 h 

and crop residues 

Earlier studi o4"nixed cropping of' cereals 
and stylo showed that tie timing (If' s(wing 
and the spacing 4,lstyi, :id ('reI 1 ,"4'r4- critieal 

for optimunm crop productioi; (ILCA Annual 
Report 198?9; /98.'). I a l18-1 trial tlic foiag. 
l'gt u..s (,'enl/rn ma n/sItldim, .hlihJ/ a gsi
nai, and .i rumliliri lat//i oide sown on the 
sailue day with so rgiiiiu did not seriously rt
(iuc. tII food cr sriin d anld, like th(e
S[IhI, ticy csirahly ilipr v( lie avail
.tlh14 iII lcill iI tlc lilddhr (T:1bhi 5). 

R ''i.itoti , hIM't, le'iii > ,hi ,,'iag 
t lh<';i s\N bSt loiti .Ii l itoicd lia' period
(115 ,,vars to (11t1crilii th<'itl I'ltilve (.11''cts 

Mn tli soil. hlizcL44.ytI 4(oif'irigaiiois 54ils
 
w fith ( pili
dillrit C(lo histiorles :it Ktirt in
 
liii l d c hil'(l h%iields flollowilig f4ri
 
ods III "(do. l ' .Soil,-, till plo ,; w Ie
 
liillt t(4,'Coitlil iihhlci litihiii s ,4 1'igatlii(' 
1' ( ) :1od N lll, viogos.tvh, (T.he Ii).4 ,l)4,i 

Table 6. Effect of cropping history on properties 
of aferruginous soil, Kurmin Birl, 
1981-84. 

Total 
Soilhistory pH C N 

(% 
3 . . . .. .3years 
continuous cropping 5.8 0.87 0.058

Uncultivated
 
for many years 5.6 109 0.064
 

2 years S. hamata 5.6 1.32 0.091
3 yearsS hamata 5.3 1.26 0.111
 

1yearS. guianensis 

cv. Cook 5.5 1.48 0.084 
2 yearsS. guianensis
 

cv.Cook 5.5 1.53 0.097
 

Table 5. Grain and fodder yields of sorghum when sown with forage legumes, Kurmin Bir, 1984. 

Crop mxture 

Sorghumalone 

Sorghum + S hamaia 

Sorghum + S guianensis cv. Cook 
Sorghium -M.alropurpureurn 

Sorghum + C pascuoruin 

Sorghum +-A vagInafls 

Sorghum +M lathyroides 

Grain Crop Legume Total Total 
yield residue DM fodder CP 

(kg/ha) 

1296 4467(2 7)' 4467 126 
313 1685 2778(11.4) 4463 363 
388 1555 2063(12.8) 3618 326 
356 2111 1296(14.2) 3407 241 

1019 2981 1204(14.9) 4185 259 

1092 2519 926(10.8) 3445 168 
1297 2761 1481 (16.5) 4222 316 

SFigures .npamree~e, ire '%CP of fodder crop 



Soil improvement unlder short periods of'
 
legume is particularly important iII Mtrcas
 
where l)roloigcd natural iftllows cannot be
 
practised (t(o t( high land pressure.
 

Grazing activities of cattle <,, 

Grazing activities of ('cattlehrded by agro
pastoralists wtle oibsv'ved over 2 years ill 
 ' 
fihrmnilg area (Abt) atrl aitgrazilng IrVi' ' 

" i 
(Kiimin liri). I)ata antalysis was (),nl)het.,(l
 
in 1981.
 

lionl ,ccoultccd 1'(,I 1:1411c 11h;1t1 Al)}1(" ., 11;tl 

arnital grazit g tim' ii itllh st ,s(l\ as.. V
 
ini ti I ,. I
G it , 's ( , I tt;i Ii I i ,mtii Ic" +I 

Crzig locvttasmontIIItItII IA'-it-lig5\t f \
lrea as itttue graziitq reserv'. (Xtitle p,lt
 
considcerahlv mIlre tit1c hrtwsill it rlrt- 4"
ing ree v'thatt n II ( t( ui anr<a. lBithIt ( 

crop residue grazing lne aind browsing tiine
 
slow.d mtrkc'd s'atsotnal vat,'i', .
 

Browse / ' 

The o 'verallitmpttrtatll oti' itl alal"brttws' t 

fieed 51iJ)Jlit'5shmow~n llt'eStuof~gra in 
to
activity noted abov d to all iin1% :stigtio- ' 

ofthe rehtativc Impo rtance. fdifl-li~r t lbrowsc'",+ . ', " 

spCCies.
-III bo th A.bet ,and Ktirmnt Biri pa;storatl

ists ratnk(d l 'elia afltlcahna ts ttt' bnmvst. sttti milk, t\(, r '20t",,; . f'itsh milk tind less 
species lost Ii'cqpet tly ea it'. by catt'. lio- Humait . , as bultr. F icth milk ttlnstiIIIptiti 
lowed by K/hiaa ia'egaltt'n itt (tis p-'ik I tihte 'trlh <whtAbtet rtt<id a et scmii, 

plant ran|ked I(uttII int Kttt ittHiri . )th io'i+ t(lttml . 1ui1ol ( itt tilk xas uotut it'td 
importatnt brtowse w .rc .Id'nodo/tihf" i NtlIt ( I IOwt id i tys wlto11'st i. tit am 

panlicillu+II. .11h, na pmltielni, /)alie'lla I/iv,,li, muilk tlic s., 

Ctlt nia harh'ri/ titd ihex driniana. ( ) l\ i1m i it mit 2 I,,) ()I
ni lk ,, ,, dd lo -itu. m Itlt i,s ,,I I, 'i i i %(t.t 
.s-a'ftsl. ( )I Ail Il11m ; (!.III% l (u Ist, ahlm ost 

Household studies 7 % r ,id r, ,,, milk ilmw) tttixt'cl to
u..il.thi ,. Hih (,,,,& ,'d tmill,'i bi; lls; (]itr , ;111(1

A study of' milk processing, ctisurtlt-fltt tki W), tltin. Nwi'25',, lt1, , , with ]ia t'aritsand sales by I I agropastoral hm seholdtI'l; tltl st [iWI , it, ttr I 1t ,, '1,1,Itl tAtmt. aid 

the Zonkwa/M\ada itchi and .\.lA.'t ;arlslSw ,i liat w imst ,,d I il darv II
started it earlI 198 1.t 

A preliminary anatlysis i fdtata collected 
during tlte latc dry stasoit and motst of' the 
wet seasn;il shw d tat .50% o'th/(- milk ol'- Land use/or. azin antd se/t'metit 
take was ('ttistiiid byv hous'hld mtembers
 
and visitors, was giv ti ()otho r iotis'- 'l<u't1'1 F1 , '
l'oltti s11two tlieutselv.s totstialv hla i is gifts, particularly v.rvI it ilit tzholds - l"ta - b' lht'xilh Ittitgt'i'miitf 

'or Islaui( ,,r ititily cerelmoies, and-16% i1tt+14.ivisto k it'Ivt'ott'ct, if p to 20 or 3)ki 
was sold. iti c titt ltli't' tmtt'tItt list raitis iniordet'r to 

0)' the dltirv prducts c( stilied itt giitt' eal\ 'irtss L twmth. Smt libtlail trats
hiome, almotst 7.5% ere taken in the form of lii'ii i tI foir dr'-s'tsoigalz-IC tht itt .\tI 
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ing, while others who have settled in Abet 
transfer their herds out of the area for the 
entire wet season. 

Studies during 1984 indicated that sonic 
of the Fulani herd owners at Abet have dilli-
culties in grazing their herds due to increascd 
cultivation levels. Tlre 'xparlsimi oflcultiva-
tion in 1984 was partly a reaction to the rela-
tively poo- harvest of 1983. trtlv caused by 
the recent rises ill C-iu'n producv prices, an 
partly due to the recent cutback in tire hum-
hers of public service stalE lie lltter has led 
to an increased availability of fitrir labour 
and to an increased need to iarro for subsis-
tence, 

Animal health 

The results of' screening of West African 
plants for anthelmintic activity were analysed 
during 1984. The major control measure used 
against hehninthiasis iin Nigeria is ciemo-
therapy. However, tire availability of drugs 
varies. Fulani herdsmen in Nigeria recognize 
that the problem of ainal hehninthiasis is 
most acute in calves of less than I year old, 

and routine herbal treatment is started within 
I week of birth. 

Only a few of' the plants traditionally 
used as anthelmintics in Africa have been 
previously studied. An initial project was 
tircr,'ifre designed to ietilfy and examine 
traditional aultlinirtic hcrbs used to limit 
parasitic gastrov-nreritis in alrirrrals. 

Eii ihten plants ustd Ifbr tis purpose by 
pastoralists it- Zonkwa, Kur'min Biri and 
Abet were screened finr anthelhnintic activity 
against Nippostrongv/us braZiliensis in rats. A 
toxicity trial fir each extract was carried out. 
The maximum tolerated dose was then used 
fb,' the clherrtihrrap(eitic trials. 

It i toh(.xic(y IIial iroir ofldle 18 planit.s 
tested had a lethal ac ion in rats at the closes 

tested. Six ol' them showed significant activity 
against A. brailiensis in rats at ion-toxic 
doses. These wcrc A:oi bar!eri(leaf'juice) and 
extracts of Terminalia awicennioides (roots), 
.nnona renegalensis (bark), Cas.sia occidentalis 
(leaf), Ano4tei.ssus leiocarpus (bark), and Dios
pyros inepiliJrmi (bark), with dcparasitisa
tions of 92, 89, 75, 69, 60 arid 58% respec
tively. Oxfendasole (Systamcx R) gave a de
parasitisation of 100%. 
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Arid and Semi-arid Zones Programme 
Introduction 

In the ;trid ancl senli-arild zoWs oftwest Aliica 
rainfall is uninodal, varying from 100 to 
1000 mm annually over a north-sollh gira-
client. 

T ,ic and Zones lIro-rid Seni-al-id 
gratiinle is now conducting detailed 'esearch 
in )oth lali and Niger. Rcs,.arch in Mali, 
the cotntry su)Jw)otilig the highest livstuCk 
pop)ulatiol in(thWe\Vst Afiicanl zlon, luigan ill 
1976 at Niono, 350 kin northeast ofBanako. 
In1198:3, the Prgramnni started research in 
Niger in collaboration with tihl internatioial 
Crops Research Institute fir the Semi-Aridc 
Tropics (ICRISAT), at the Indian-based 
Centre's Sahelian station at Nialii. 

Additional baseline data were collected 
during 19841, particularly ,inanimal health 
problems inithe agropastoral ancl pastoral 
production systems ofcintral Mall. Detailed 
computer analyses of livestock productivit, 
data collected over tl previolus 6 years have 
now been conilv.d. 'lhese analyses are U'I'-
rently being incorporate'd into itsterics of'e-
search reports. 

Constraints to improved livestock outlput 
in the flooclplail pastoral system are as-
sociated with marked seasonal fluctuations in 
the nutritional stattis ofcattle and coniseqtenlt 
variations ili rueprodutctioi, callgrowth and 
calf mortality. IHIon ian conpetition fIr milk 
exacerbates low calf growth rates. The1 lack 
ofai adeqluate and equitalble socio-territolrill 
control system f'or grazing lands also limits 
livestock productivity. 

Agronomic studies ailned ;a! imiproving 
the quality and qhaintity of' livestock lied 
continu,ed during 1981. 'lhw year also saw 
the continuation of an integrated study of' 
vegetation Iiotlass ill tlie Goui ria region of 
Mali and )astoiral areas ofd' ccentral Niger. 
This study was bCgun at the r'eCltiIst 01' time 

Mali and Niger g()verlltflents and is intended 
to provide thelbasis for an 'arly warning sys
telmfir drought ill the Sahel. 'I'lw sttndy is 

car'ied out il 'ollalboration with itl (Global 
li, 'ti'tur Nfluiloriig ,andNi elling Sece
lion ((;I NI NIS) of the National ;\er mttitics 
11d S a''ccAgu'cy (NASA) of theIUSA. 

Il Julv. the Programme ulidtlrwcit a 
miajolr r'i'w fl'its Ireviouts 5 y'ars' work by 
atmission oftle I,iteinatioial Fund fin Agri
c'llttral )eveloproiwnt (IFAI)). 'I'lreview 
took place (uring tiw early stages of another 
critically low rainaill season in the Sahel. 

Animal health 

l)uring 198:3 and 1984-a series of'studies were 
made to assess the health status of livestock 
in both rice and millet subsystems in the 
agroliastoral areas o<Mali, and among herds 
and flocks inithree ftrther areas ofthe coun
try. 

Aimig sl'e'p and goals i the agrupas
toral areas, intestinal parasitism was Inund 
to be unilch more illportant in the rice stb
system than iii the millet subsystem. It was 
;tlso more marked aniong sheep than among 
goats. Ili principal Fparasites or diseases 
found were disto na osis, toxicosis, ticks, 
miange and coccidiosis. 

Stundies ofcaltth. herds in theIl)jenne re
gion showed that morbidity and mortality 
we're low and that there w(rt few diseases. 
Among adult animals, conjlnctivitis was the 
most important problem, fbllowed by masti
tis, lung diseases and niamige. Amonlg calves, 
a number of' cases of retarded growth were 
ubserved. 

Amu g sheep andI goat flocks iinthe saime 
region a range of' diseases were recorded, 
particulhrly among goats, although the total 
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Plant populations of legunile crops in Illoilitor important varialles ailfecting live-

Mali are low compared to those iin other stock production, stch as 'egetation biomass
 
areas of,Africa. A Study)' 
 was iade of' the el' and sorfice vater resources. Routine tied
 
Iects of dilerenit seed rates oii owpva and rcoids are taken 
 ltselected sit sand rtgu
Lab/hIaDu[rTu~reu at two sits. lI owcvc, (Iue to 
 lhr aerial sti'vvs alancondutictd in order to 

.
the low raiinlil, L. poyuloes lid ro(rprolduce ciallhct itiri whiclh willi tatioi laililatt the
seed at either site. Iic-casi te saai ate ii " iiiia rilr-tatiia i siit 'lite-diaaiva~ldata.
 
COw'la lrtii 30 0)00 to60 0)0O()setds/hIa pro- IThe traisxct st covers ant ar a ofljitd 

dtlve itli('lrt;t at a .iJ 1 )() kin2 i Ilhl itre itla (Goilriia rcilnI)NI vicId of' ovar 3O,0% 

both shtes. Application of50 kg P/ha also ill-
 gioln (]igilr IU). 'lletralisact crosses' ltl(
creased yields at loth sites, but these ill- 200, ((, 100 and 501 into rainll isolhyets 
cteass were not sig ifiicant. and thus corresponids with a broad rager ft 

biiaiaitic coiidithoas fuid intih.Saiia. 
Integrated Surveys Ih .r(s ltsavailale fioi the hirsl ytvar 

Ftdw siitly wcrte 1ijaita-l st Oaiht Vxhtratla " 

Ill 1983, 11h1'Pra graa iiaa .sta rt l a ll inhle- taeala i ,,hmw ra iaa ilil ,tilo l l'; st(' ,re>;. ti 

grated studv of' tle (;o lrIaaa re'gionIll tM ali. fieatiig thtat-si I li l[Iti i Sa ii as a whole. 
The lraiti- l is COIRIl liCId illciaiiah)oratihia Most grass sand firubs wenr timaal lo lhaw r,
with NASA and GINI S and includes dla tic excaptinis bein, atliw slhart-a chAvar
anaalysis ofldata fona tie advaicd verv high leties or thos- lIlhting fiioasuperi,;r Soil 
resolution radiionttter (AVIIRR) o a board tic randitiolas. 
NOAA-7 sawllita (A' itli National ()caaijc .\ Stadv was madea 0 i-tiianti-, whic 
and Atmosphicric Adniistratiloa) and aa-rial vt-gc alit ata t.raailst t,, aa.s both 

,
sUITve 'SOf thI G(ata'ln I'gion. w ith ial 'alt tllaaiaanla s ;alaic'a llaa 'lia w ith iltc 
Fle aim a dili project is to test ways (o 'ormalis aiiii'ri'aI - vigcaltitoa ind 'ex 

using sittaillia-deTriv d raa'linan tiC (Lata to XNl)VI) (si (aniltre 'S iad). Imc ra'latiV.
 

Figure 10. The location of the integrated survey area nthe Gourma region of Mall, 1984. 
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or v laiir inidiex thant with ,tovr-rifid 

fi)nleri S (i(']i<l phllii ivily. low-()iichl o ci 
e vet V. gt'ilMI(C o V I,' II1{)I to)r , a't r is 1 d iffic u lt 

tiilih on f i I(d n isit l iSI'tll 
p 'ootllicllrill (hnorl Illll/,Iroductivitv. 

Iaues silsohar thatslti a and cial
stur'veys musltl
ta~ke, it((itOlo liltO Ih )IIhvsiCill 

and floristi .truhtgr lirvt iin c cusinIrthis 
resxc atsirhrieit wlteirncsis rxist ub-
IWee(li ]igili(o( satiidh(erb~acco)lls lants, Fo'(r;i 


t ai ( b~ 

vithl(', inIl('× vihIlCS (';Ill hC(n10i fi dif-

g i v ( el i \v e g e( l l'O l .{ : i'()g r e ei io ma;.lss 

<d I)Nv 
f +r(,n t p) ;l n m)i'iil o nl d f (d iiti S ain I('a istlihtl-

tio n s . 

W o(ody p)ilil li aterial (iiol cm)itahliiligt 

Chlorophyll) and~eSoil tvpc'also all'rct Index 
vallue's. G(;roundl( trtlthill and ac(riatlsulrveys 

i Nll V C's i ) l IIO l ( lt t is ti(on o c c u rll'iS %V r e a t(or 
indlex meafisu whein nmoisture'ntr(lls soil 

levels incretse. 

O'nOily extrene angles of the sun affe'ct 

dli iiitiex - if) prial(tit' riea treirs are al
ways taken letween 10 a.;. , Im).,i. and


stll all nIt aS ti) Icis ir . ;iallrobfl'tn. in 

plicric distortion, but th" ifh-i't'e 
,,'ion Illcivases %%'ithIII(. ,lti t -oil NVlrlwhch 

genecral, [ft- iiidcx Is not lob~lahililyIby atios-of'dis

Ill(';mcsurniitS ;it{'
takc'n. (:]ou( malsking.(-;Ci 

b c ch(II)dx(l itst If(d)hinl tfr satcllite illia,

:di w i('ifrn C Ir diur iitcil'i'ltsare t.
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sNrieitsnd isllli.iolu aidfor sa~llte Ina
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u ing(' hi' li t'itsor( t ti.rit iake 

heserctsm Inabut r S()mredwerearte 

lstntk iii+;(lie sni-'ritl, areS ('lieoiio
urc nd ilecis tliiile itationvff n 
Tale Programme horgr work ifiNiger in 

One senior stowll'ed atr basedis eow 
at ICRIStV sSahi.rt i Cenrtr inNiamey. 

i1(t.3 tWu trese tsw t started illrch pro ' 
Nigerin 1ga84. oir irirr routand producivity of 
livestrof liesck i i-,ti ae s of the couil
tro,and ()it.l8ili'tty irti ia l tractioni o 

ian onkvys Itdrh(i nca cultivatio 
l hrt . 

t ilri stalied a hrafd tho rt vwas 
t ile"t on t is.ctii ty bou)lation ratio of' 
.3 l't' tli iittis (lt )/iatiiUt ill t Ilt edicsatlsI-m h ! a restud i c'd.,':ttu o) -ca ty p ica l 

spnisc l'i ck prdv<'st ersiitlthe drought 
conditi ei I i 1,nirid rl il ss re sold 
mir;svsusi ght r, d al p pulinweriicanetl
17 i to howc'r ill D)(ec(eiihei 198.1 thatn ill 

t)e(ni t pt're19b3.
 
The stulirs ();I fratin showed
,llilal


(flat l s(.oJ'cillh'alid(do)nkel+ys tojItht cultivate 

mni l l et f ield s e n b l ii n c" o r edlil s t( e'du c( t il e 

Ihll(cspent'oll tillth lO to'M30saictiv'ity by,, conll
p~ar ed %%i l tiva i o nlTFilling ti lel l n l i lit il~ c'u .

]a rid i n gl a1 plo tugh d b y sr a w n,'l c a ttl e r s u l 

ill hig.he'r gr1atlt) straw yie'lds of' millet.and 

Howeve(r, ilh(' 1romn ploughedyiclds plots 
using donke'ys 'did nlot differ significantly 
fro nm t h o s e o i l lp',)ts a nl.fille d by h d 
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The Ethiopian Rangelands Programme
 
Introduction 

The rangelands of East Aft'ica are tiscd by 
ranchers and pastoralists. These two groups
of people have widely ditfiring objectives, 
with pastoralists seeking to optimuise IlIr 
number of people supported per unit ar'ta 
and ranchers seeking to maxirnise 'c~oin 
returns. The means of increasing the pro-
ductivity of'rancl:ing systems are well estab-
lished; the means oi";ii.ceasilig the roItic-
tivity of pastoral systlrrs ar no(t. 

No more ifhIn 1'"1,, of' tle 119million 
people of East Afiica arc pastoralists. Al-
though pastoralists operate" systems that 
produce more food pr unit arta aithaquiv-
alent ranching systetms, tihy are not s(11-
sufficient in o [eyfood l)(tictliont he. mst 
trade small amounts of' high-cost cat lir 
large amounts of low-cost cereals and other 
foods in order t) subsist. A reasonatil, rate of' 
exchange between these itelms is csselttial 1% 
the stability of' pastolri syvstcms, ard '.h'rr 
this exclhange, rate changcs iatv.scII ;as ill 
times of drought, srdoes tIhe pastoral syste+m. 

Overstocking is oft'n c(ited its it rarjor 
cause of riargeland d(egradationr in East Af-
rica. H wever, thtre is rno kntorn pastoral 
system in East Afiica ii which the ntionfrr-fl 
livestock units (lAJs) per person exceetis tie 
minimum requiredd lbr sIbsistcicc. If'aninlals 
are removed fromn tir systt-in, tdhii peohit 
also have to be removed , 

Development projects have had dlisat-
pointing restlts in tIte p)itstortl areas of East 
Africa, essentially i pasto,'alists have<tcti 
not been recognized primarily its srinll-scaic 
dairy produ-'ri. Tleir nailn prbhlems arc 
similar to those of" any smallholder dairy
man: improve(] prorductivc performanre ;f' 
cows aind imnprovted growth rates and lower 
mortality, particularly fIr calves. 

Drought in the sou-thern rangelands 

1)uring 1984 the soUti ern rangelands of lithi
opia - an area of'about 160 000 kin - suf
ti'red ii severe d'ought. Rainfall over the pe
riod I1 10 to 198-t was highly variable; it poor 
year lit 1983 was fiollowed by it fakilure of the 
,lain rins il .Apriland May 1984 (Table 8). 

In yc:lrs ofave.rIage rainfall r ost horala 
fillil-s ltw'(t tlt:,"fotd elnergy rjttirenenrts 

Ivsellingtlrestirpll; 10(J% of'their cattle pro
lticed it a normal year and using the lpro

(.((Is to bly grains to supplement their milk. 
In such years milk provides about 50% of 
their anntal foo(l viergy requiremelnts, meat 
a bou t 16% rod ptrcllased cereals and other 
foods aborl 31t%. 

I'lic Nitbilitv of tihe Ihtrana svstt-in dc
ptnls (li)the l)rdti(colr of' suticient milk, 
and r<'iotl]Labl tr nlls of trad<l fim colnvrting 
s01 l;tis livestock into grain. N either o ithese 
ceruditions prevailed ill 1981. 

(alviing rates, which are ',imnonly 45 
to :)-% dtrring the mainr rai:,y season, were 
about 25% during 198-4. Ihis was di to 
poor cicepti, it rate.s and str'ess-i ' ,,:ed 
abortions tlllowing the low railfdiall ill I983. 
\Vith little or [o fied available during 1984, 
milk productiol and o l'take IVell rapidly, and 
,itirnan milk ctistlmption dr t,.-d to less 

than 1 )% tIfi'tod en<ergy re<quirirmrnts. Herd 
mortitlities morte thlan dourbled: 50 to 70% of 
tilt breeding lr(rd dictd or wire sold lir grain, 
and alotrst all calves died. 

Droughtfieding ofbreed'ngstock 

Heavy losses of' key breeding stock during 
severe drotughts mrake recovery of herd rltim
brs a slow prot:(css. 'Irhe strategic fiedinig )If 
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a supplement such as molasses/urea during r
 
drought periods can reduce animal losses
 
and facilitate the recovery process.
 

At the end of 1984, a molasses-urea ,
supplementation trial was started in which,/' 

2400 cows of breeding age are being feddaily ration of about 1 kg of 4% molasses/a V, i i 

urea mix, but are otherwise managed in a r"'
strictly traditional manner. Every 3 days t - .. , 1 
12 kg of supplement is issued to each family 
head to feed four cows of breeding age per 
family. 

Three main parameters are being mea- ,, 
sured: mortality, conception rate and condi
tion. The data are recorded for 1200 animals 
fed the molasses/urea mix and 1200 control " .4 
animals. The fate of each animal is to be fol- /
 
lowed through to next calving. Records of
 
costs and inputs are also being made. The
 
trial is the first of its kind to be attempted in
 
a traditional East African pastoral system. 
 ,
 

Calfsurvival "'L / 

Poor calf growth to weanong, comLined with 
high mortality rates, are key constraints to 
increased productivity in the Borana and \% 
other pastoral systems. The start of an ex
periment to study and measure the effects of 
forage and mineral supplementation and 
disease control on calf growth and mortality 
was reported in the ILCA Annual Report 1983.
 
This trial continued in 1984. compared to a survival rate of 9% for unsup-


Despite the drought, sufficient fodder plemented calves (F igure 1Il). Minerals ap
was grown to feed the calves in the experi- peared to confer an advantage up to 60 days 
ment up to 150 days of age. The calves were of age, when total feed intake became limit
otherwise managed ,.under traditional condi- ing in all treatments as cows ceased lactat
tions. ing. Performance differences between surviv-

Results showed a 59% survival rate of' ing unsupplementecd c eivesand those that 
supplemented calves up to 120 days of age, had been supplemewed were reduced by the 

Table 8. Ralriall Inthe norther and central areas of the southern rangelands, Ethiopia, 1980-84. 

Rainfall (mm) 

Year Northern Central 

Cumulative Annual Cumulative Annual
toAugust total toAugust total 

1980 358 427 161 200
 
1981 578 704 373 ,.71
 
1982 291 531 232 507
 
1983 320 425 181 258
 
1984 87 360 
 50 221
 
Long-term mean 700 500
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time the animals reached 210 days ofage. In- lactating cows: those watered every 3 days
adequate availabil;ty of water appear- to lost 27% of' their initial weight between 
have contributed to this reduced difference November 1983 and May 1984 compared
between tie groups as Boran calves are with 22% fbr animals wat,,red daily. In the 
rarely sul)plemented with water. At low ill- fbllowing dry season, from October 1984 to 
take levels milk fluids are sufficient, but with March 1985, lactating watered dailycows 
forage supplementation water requi remeints lost 15.9% of their initial weight compared
increase 	 appreciably. Without additional with 20.7% ttnong cows watered every 3 
water the ability of'calvcs to digest a fodder clays. Incontrast, dry cows lost 2.6% and 
supplement is severely limited. 5.7% of' their initial weight on daily and 

3-day watering respectively. 
As a result ofcomr,,nsatory growth, all

Watering frequency and cows regained a good breeding condition 
ar,imal productivity after the 	onset of' the rains, although cows 

watt'red every 3 days did nct regain their 
As reported in the ILCA 'tnnual Rep,;. 7983, a former v'ry tlatcondition. Water-restricted 
trial was started in August i9383 t-assess the cows ate lcss, res-cd mor(' and corserved 
effects of I-, 2- and 3-day watering on the more water by pr KIucilig drier I.eces and 
productivity of'Boran cattle. more concentrated urine, and by seeking 

No diffi-rences in male calf'growth, or ill shade to reduce evaporative losses. 
subsequent steer growth, have been observc(I At the( onset of the dry season, animals 
at weaning or at 20 months oftge anong the watered ewey 3 days had lower I)M in~takes, 
three treatments. l)urinig 198.1, a second resulting initially in large weight losses fol
group of calves of both scxes showcd no difl lowed by 	weight , tabilisation. This has im
ferences in birthweighi nor 6-month weight. portant implications for cattle production ill 
No differences in calving rate or conception seni-arid areas where critical characteristics 
rate were evident. However, thcre we(re atp- are the low availability of' dry-season teed 
preciabie differences in weight loss amtumg anid lt' grazing if anitnals in orbits around 

Figure 11. 	 Effect of supplementary forage and minerals on percentage survival oT calves, Sidamo, 
Ethiopia, 1984-85. 
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watering points. It appears that 3-day wat-
ering would allow more standing fodder to 
be conserved until later in the dry season as 
a result of the decrease in DM intake. Three
day watering reduces overall water intake by 
30 to 40% compared with drinking ad libitum, 
allows rangeland within 1.5 days' walking 
distance from water to be effectively used, and 
probably reduces land degradation around 
watering points. 

Ox-drawn scoops 

and pond maintenance 


Water shortages limit the use of grazing re-
sources in many pastoral areas of East Africa. 
A common intervention in such areas has 
been the construction of'ponds or darns using 
heavy earth-moving machinery, but the suc-
cess rate of these ponds has been low. High 
annual siltation rates have been the main 
reason for failure. In the southern Ethiopian 
.angelands siltation rates were estimated at 
between 6 and 8% per year, and have been a 
major reason why the Borana have been un
willing to assume full responsibility lbr the 
management of ponds. )igging by hand, the 
are unable 'o remove more than 15 to 20 m 
ofsilt per pond per year. The initial testing of 
ox-drawn scoops to desilt ponds was dis-
cussed in ILCA Annual Report 1983. 

In 1984, seven ponds were selected for 
desilting by ox-drawn scoops. Tweity-four 
oxen and five metal scoops were used. Ponds 
were ploughed using the maresha, and the 
average amount ofsilt excavated per ox-pairper 5-hour day was 13 m:. A total of3254 m 
ofsilt was excavated, 

The main problem encountered was the 
tendency of ponds on black cotton soil to have 
a surface crust that was difficult to break. 
However, the technique has been shown to 
be feasible and inexpensive (US$ 0.3 per m 
compared with US$ 3-5 per m'i using heavy 
machinery), and the next phase will be the 
introduction of ox-drawn scoops under con-

trol of the pastoralists. The possibility of 
using camels instead of oxen will also be 
tested as soon as the current drought breaks. 

Systematic reconnaissance flights 

Systematic reconnaissance flights (SRF) 
have been used to provide a rapid evaluation 
of human and livestock densities and ofen
vironmental parameters. Repeated flights 
are the only practical way to assess trends 
over large areas ofrangeland. However, they 
are still unsatisfactory in many aspects: the
standard sampling procedures result in alack of precision, and the data give rise to 

problems of statistical analysis. 
A project was started in 1984 to investi

gate ways in which the effectiveness and ac
curacy ofSRF surveys can be improved. Some 
of the modified techniques will be used to as
sess the consequences ofthe current drought, 
both in terms of livestock losses and changes 
in land use. 

Bush encroachment 

Bush encroachment is the natural response
of tropical East African ecosystems to over
exploitation: woody plants limit further 
degradation. Bush encroachment is accom
panied by a reduction in grass production 
and availability. Nutrients are immobilised 
in tr,.es and shrubs, and the annual turnover 
of nutrients is reduced so that the natural re
covery of the land becomes a slow process. 
Detailed studies are being made at three sites 
in the Sidamo area. In a wider study production changes in standing grass biomass are 
being monitored under various edaphic con
ditions ranging from arid volcanic plateaux 
to waterlogged grasslands. 

Remote sensing 

The measurement ofplant biomass and phe
nology using conventional ground methods 
is time-consuming and costly, and is often 

33 



impossible over large areas of inaccessible The main objective of the project is to 
rangeland. The use of satellite data from the establish procedures for interpreting AVHRR 
NOAA-7 AVHRR could be a relatively cheap data of coarse resolution in areas ofcomple',
method ofestimating periods ofgrass growth terrain and vegetation. Work on thc calibra
and total production in rangelands. tion of AVHRR data includes the production

A project started in 1983 is comparing of a detailed tolographic map derived from 
radiometric response from "egetation mea- Landsat images and the calibr,,tioi of nor
sured by the NOAA-7 satellite, and in-flight rnalised diflerence vegetation index (NI)VI) 
or ground measurements of plant radiomet- with plant phenology. Tihe correlation of 
ric characteristics in the red and near infra- NDVI values with plant biomass is at pres
red bands of the spectrum. ent not feasible to high levels of accuracy. 

Sub-SaharanAfrica and industrial market 
economies: A comparison 
Twelve Indicators for sub-Saharan Africa and Industrial market economies. 

Indicator Sub-Saharan 
Africa ' 

Ino Jstrial 
market 

economies 
b 

GNP/caput, 1982 (US$) 491 11 070 
Energy consumption/caput, 1981 (kg oil equiv.) 111 4 985 
Index of food production/caput, 1980-82 (1969-71 = 100) 88 114 
Daily calorie supply/caput as %of needs, 1981 90 132 
Life expectancy at birth, 1982 (years) 49 75 
Crude birth rate/1000, 1982 49 14 
Crude death rate/l000, 1982 17 14 
Total fertility ratec, 1982 6.3 1.7 
Average annual growth of population (%), 1970-82 2.8 0.7 
Urban population as %of total, 1982 22 78 
%of GDP accounted for by agriculture, 1982 33 3 
%of labour force inagriculture, 1980 72 6 
a Statistics from 39 sub-Saharan African countries. 

Statistics from 19 developed countries 
The total fertility rate represents the number of children that would be born per woman if she were to live to the eno 
of her child bearing years and bear children at each age inaccord with prevailing age-specific fertility rates. 

Source: World Bank 1984. Toward sustained development in sub-Saharan Africa' A joint program of action. The 
World Bank. Washington DC 
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The Kenya Rangelands Programme 
Introduction 

ILCA's research on the range livestock sys-
terns of Kcoy i ,s('.aried out anlonlg the 
Maasai pastoralists. The Kenya Rangelands 
Programme aims to determine how varying 
levels ofdevelopment intilolls are ,n,,€d-
ifying th,' Miaasai's traditional rethods of 
production, to identify the constraints to 
livestock prodction and t) d(esign and Itest 
further hnitprovrrtterts. 

These studies centre ()t ai area ofahloit 
1600 km2 in Kajiado District, southeast of 
Nairobi. In this area, the Kenya Govern-
ment has, in collaboration with the Maasai, 
adopted the group ranch Ibrm of territorial 
organisationi as a model fio land ahjudica-
tion fbr tile Maasai and fbr their social and 
economic development. 

Three group ranches - Olkarkar, Me-
rueshi and Mbirikani - have been studied by 
ILCA's teamsince 198(,. Thlie locationsof the 
ranches are shown in Figure 12. 1Inventioy 
surveys of the hunian and livestock poptila-
tions of the ranches have been followed by 
studies ont herd structures, reproductive per-
formance, young stock growth. imilk produc-
tion, livestock diseases, livestock offtake and 
acquisition, household btdgets, marketing 
and hunian nutrition. 

Range resources 
and cattle nutrition 

Profiles of'the seasonal availabiliy ofrange 
resources in diffi erent areas we re derived 
from regular surveys over a study period 
lasting front 1981 to 1984. l)at;a oi die quar-
tity and quality of standing biornass were 
complenertied by nutrient analyses of the 
extrusa offistulated cows. 

Due to the extreme variability of rain
fall durn g the st udy period, the amount of 
fbrage on ofler varied greatly between seasons 
and years as well Ias between the northern 
and southern areas studied. These patterns 
offelucluation are illustrated in Figure 13 in 
which standing bhiolass yield, its CP content 
and in vitro digestibility are given fbr good 
and poor year types. lin good years, standing 
bionlss norriallv exceeds 2 t I)M/ha/month 
ftr 6 moInths, while over a 7- to 8-month pe
riod from mid-October to early June the 
grazing diet is likely to contain more than 
7% CP and over 50% digestible energy. In 
poor years, the grazeable biotnass exceeds 
I t DM/ha/rnonth only during 2 months; 
(le to excessive grazing pressure, peaks of 
good quality fbdder are short. 

Most seasorns during t ie 1981 -841 pe
riod fell betwcen these extremes, the two 
northern ranches experieticrtg more avour
able conditions than the southern ranch. 
High rainfhll alleviates the s;hortage ofgraz
ing resources during the Ion rdry season; but 
rapid forage growth is offset by an equally 
rapid decline in its quality. While early in 
the season a stanidling leaf bomass of 0.5 to 
1.0 t 1NI/l) a contains 10 to 12% CT, this falls 
to .4 to 6bo C1 as standing biornass reaches 
2 to 3 t l)NI/ha. However, due to selective 
grazing, actual cattle diets showed a much 
slower declite in ('P conrttent ofabout 1% per 
month In the driest irtorth studied (Sep
tenitber I983) cattle still managed to) con
suiti fhr)agV that (ontitined .1.7 to 4.8% CIF 
and -12 to .6T digestible energy. 

Clipped samples and oesop)hiageal ex
trilsa were analysed for P and other impor
tan minerals. Pho)sphorus was always above 
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Figure 12. 	 Map of the three group ranches studlea by the Kenya Rangelands Programme,
Kajiado District, Kenya. 
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Figure 13. Grazing resource profile for 'good' and 'poor' year types, Kajlado District, Kenya. 
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combining satellite imagery with aerial and Further research is designed to deion
gro(und surveys. strate to what extent satellite imagery can 

Remotely sensed or spectral vegetation assist in predicting )roducii\ityover tiet\w(t
index data were ma:ide availabh by NASA and dry cycles in semi-arid rangelanIs. It is 
for eight periods covering the end of tile early lhereflore (sse)tnal that remotely sense(d data 
1983 rains (May), the long dry season (junic ie r('corded over l,,ng titn.-salls so that 
o November) and the late 1983 rains aind wheycall Iilsed iII colrrilat loll with raill

their afteipm:,ih jD(ecember 1983 to Mlar(ch lall iialyses ald with gr(uild or acrial as
1984) for an area of 12 200 kn2 in eastern scssi'nilts of iboth primary a11d secini(lary 
Kajiado l)istrict, Kenya. i)ro(ic\,iiy. 

'[he area was subdivided inito IIi unils, 
using vegetation plsiognomy, thI ratio of' Smallstock prodc tivity 
woody to heirb'ieos cover, de isity of' Ill(' 
grass cover, landscape geology and location 'l'h ovll'l productivity of slcep and goat 
as criteria. :A two-wiy analysis of' variaice flocks in the thre iclis studie(d was low, 
was made using units and Intihs is van'- rang, g 1onijust 29 g wcamed weiglhl per kg 
ables. offlock biotmiass in goat flocks ilthe soutlhern 

During the (Ifv period fiom June to ranch, t(o107 g/kg in sheep flocks in the 
November 1983 all vegetatioi l,)es showed IIortherni ratnichs. This poor l)utioillilitl 
mean index valhtes clos, to z'ro. FhlowiLg can be attriliiled to the high mortality of' 
the rainfall inlate l)'cemhr, ti vegetation oi'()fi stok, and to the Iligh pr0J)ortios of' 
index rose rapidly ili earlyJanuary 1981, tli( inlirtih, llinies all (ld(castrale males itI 
highest valuers I'iing rl(()rdedin wI(fh(l olst flocks.
 
vegetation types. I,.genril, mixcf vigia- 'In(, high mortality rate" were (Iti( largely

lion 'greened ill)'
earlier atid shiowid a tmuch l tpredatiton iI sheep and to (isease outbreaks 
slower decline' in NI\' I thiini did treeless in both shiep ild goa s. Losses were par
vegetation. The'lowest vilhlics uiir(u inI (hritng ;ill briak of Nairobiticuilarly hil 0 
the rangelands ol'M hirikai, at th souteirn sheep disease (a tick-hotni virus) dluring 
end of the rainfill gradient. viiuly 1913. The rates of predation are l)ar
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ILCA and the NOAA-7 satellite 

Durint,, the past 2 1/" .,car, IILC.'ha. b tl' itrea.in1 , The A'111RR? carried wiIor d the NOA A-7 satellitepro
involved in the analsi.so/ do/a (t'rid'/'1lm he a 't,'d lerr vidk tnn/li-vpe,/ta! da/ortcaturinu Ihe t'x/ /,14/1'tenleg

'-/t'todtithi,,h radioneter (.A 17/fRR) on boat d the NO.,..-7 latlio./e r,'/ltbltance./iman 07V ptot o/ lh, ath .k-liP/fe 

.m/elit,. tihWzork i t[lrcaii Iu mfill Viintllbl lion ;"il/h Cal be nitiit'd/r ./) ct''U/itv dor) 1t,10, 9 dais. The uni, 
the (;bdi Initnl, :' .1ollbil ,nand .nAwoclig Sc/ionl i mar,arailab/' (-till he, td ' bi compuler toe'ach mottnfl 'tt'l 1
((; 1.I.S') t/ a li,,llSt ,u'w 'h' .\thAt' lint:/ onn . 1 ,it 1' limitlllttI' in tc'ri t 'e./ it loll ('o:,r. 
(A.IA. 1) inIh/' I "il/cdSla/t. It-rI'tin. ll. it I'ill (/0, it 'ol't' 7it, 1 I'IRR ae wdt./il' t'c'bailt, Iwo o// l A hl 

((l1' it lit' . , t 1 t,11 -o l it'lI".V I l ol ''h 1 l[ a 0/7(1 ( )l.M//,'' t'.1i tho' Iit t/it,'(1 7/' 1/.i1 llti ttdwith1 
/he,(,',ntowc,''11lh .S'ctlli il nduhtltfi~tl ewktmlah01"11- ,"e,-,alioll lov'l. 'l'~W(/h'ct1WHI, IneltIrM'0ut10 rtit t1L1.mil
isatlon (CSIllO) itl,.lukhatia. wnd F".10 illRomr. b'd ptilidll hi,et'(1111 'ttt,., %htliotk ichrit, th, kional/13 

tii ii'Rack'tround 'I'/ mra7I t t ,'du,'dI lo,./,14I.t'/o i, 
on lt'd oil (07p/'lcm ( tl m110 ofy upl i t//i,,t'o,64. 

i.ui, I/v 'j.tal/'pitrn

r.t, 11. heantI. 
waar.w.k fi/./lrntittandm.tonal k.rkh'ms in I'ak~t and/ If't index o/] t 
Over lthe/at/ 7 /',I jmle I(clrit(d oulth'lai/ted latit. Dite /1(m . /Ii 'talima,'it pioided by ilhe.//tn'

, (o itt.,, the,/v -i-d ri"i'it.,,hntat e t. 
.A]rica. I/ has Ile,''r,h11 d~iI/I Io ,r/iamelh ./1)/?: (Ilk' le,"(IR ItR) 

the.w ktudir t wit' elt,/,ca/ ./lit:.1... latt' 1970. Ile 1e'1 in/MtId tl1m ,Bi' lh t,he't' mnl and 
howmer,Iet'l')Wttm'd dah-lniel wel rlhdtl,,l'. [Im'idt'd a com- R t t'lhmir. 

p111flnnl rr mtnell/./inm',itin.g,,I, ,l.gicul/phtomrmand 7'hik index i.sh'wnid the, nnmliwrd di/]lvence veetation 
111(11)icu/hlul/ [mh'tt!'od o'rr hIl:.,, inde~x (AV) 17).y e 
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Figure I. False colotur imlagis of t'ttic ital Africa i a vra of' rains it central and sethtcrn Africa have prtduct-d dIcnts. grcn
dr~uht vlwr gr'cnc.,'rrainlTI- Vvr~ctatioll covcr.By.j uly, the mid-yvar rains ill humid VW.,cstpuph'rcprs .tshig Al

tI'eetI '.' -ltatiltl ttts'i'. "HtcSt ct't l),iht I 1 r d 
ina' s sli ei dramulitt' 'hitic t'tt'er il but litre t'its tf' Elast Africa and the ,Sahel remain dcevoid o' 

S"ills very lIw,' mtthly l r c hta p. t ttt' gt owth From Senegal across to Zairv 
angs in g tti \'tcg tatit 

Arica ill a itih+w'ar. B, Itinmlarv, thc i)ctuctlltr and vJanuarygren vctiatitl. 
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"igu'e 2. Ials, chmr i,:ges of, )IEthizzpiu anliz lust wildill (),r'tol)r hilh grr'I 'z'gvlaiini had. Iitd, uh Il ul'\\'ehJoNov I TIii'st.ts
lfl)wr iitiadvs v, cinws.cutivc 2-wik )Iri(ds (i tht',ast)and Sidldiz, (sol th) przhivlCt-S, ;reas lfhigh li)Ici'Ilwl'lilh rEord rapid
shiy hov s dala hlatllc's ill I tdliI lV'LZItl n raloillS If pc'opih' i lllivc'tstoick, v\'ey litilh' v,'e.i ati'ic+lov'l i
covu.' Ii jusi 2 weeks withomut raii I ,r. .o'oas ol+Ethihpia have n cl'u d,. 

lip/wle 1, 2(Ind.;show visul/ imtl.+ (-iv'.rti lifi'vi'd/inwitll11, t/ liol andde/fit'i.i/tion, nltd te, rlt'/itlfl'll/ of/ Ie boullnd
dla and illustrate' I/oi, lahlih,iinat wru' can lit' u-d tit dil/i,r- ar/t'V qf.Ifai/c(v aLgloerolotgicaI"One. 
ent letvel.s.' continental,counir and hud a rca. lFor am,o/tex applications to be suc's.l/d, mulli-.1pctral 

data nusi btcali/ra/ed ioithmi/hi/ct Lee/ation phinomena. IfPotential uses it. (,1,xessinwtn.u Itemain aproiximat' and suebj'tcite. 

0hIw :,/ricancounlri' can a1,/Lrd i/1 /a/.]ri ue/ up larvo-.calt 
ecological moni/oringmhorA. ba'don ground rccording and ('alibration

aerial narev lechniqa,. Data fini th'/ 
 , 1I'llRl on the 77/1tituhl ati o /t h'llii-/t'rh'd d//( i ctnp/tv /nl rquiresA\'01A -7 , ah( lilec tanoercom ,lh&wconsrain/.%and piro'idt' a1 t'elii/aln'i/-aol a/i/mit i p lt spa/iIhe.]bllowilng iql/ imalion: .cienli I'- d aca ati rena elI o ,,h.ol . /h!] _) 1ha d/in't ap l
oI]hiim,rislk-,
I.Early Iwaruin : trng rati,+hi. b,- hlv,,.u.ILC.I is a,ltplitg ti provide uwfh atnapprach.ir 

I.a1/p /tctg thii/ta r mal,,VIS,,li suppwyini.he ba,iiskO and 
r'enct' ofdraeghl in ,'I/ica in 1911.7 and 198-1thave beens 'h~:thd1opfin.g
thn 'mu/li-h'riporal Vana vi.ihchniqus. C, is col

2. Esiimation fseasonalherbaceous biomas. fi I- tl/g data ]rt n nd ht'-/t'' aeri ui'V, , and 
el/ ecologica regions - appu fthooli in Ihe 

,dam to compare di/'ri,tt calibration mthods in ft sel ioai i. 2/ .lud)' olUe'fts ith d/ierinlg It irolnt'n/al .ondilion.. 
pmloral at. r4'suh-Saharan . /rica',whilrc,fied rle- , 
Sources stil large nutbers q/live.mlock: 

3. 1,nlimalion i[" the PIbgth qopant growing sfaso' 1985 reearch
 
si'llit tlatral provide lin' series q/1/alialtgea-
 In Aali, ih' hatmt,ct base,in the (;oitiat'/ablisbled ill /91Ht
lion resproit.ws. ,,1/er ground anti aerial calibralion, is being '.pan'd to inclt 3groundsi/.

them? data betused to aietAi the durationatiddisrib- /n'q tmiues raigingfom 2 w'k 


0 wilh salnplilg
(-till 

to once a sewson. I It 
uli/i /,owinl ini a gai+tenr'arand /nceolt sea.sonsn Io ait' ft/counil,i'ork ili ihe Niger.]lotdp/ainsteks i hat'nd Ite 
.]Or0alSt (rta/yields. calibration 'exercise to cover higher bionauss puidhtction i/rt'l,

O/herpoieniial alicaltiotisincludtie dttion q/causal and/heio'nial fIi'irls i/lotdc/aracitrislicsoilthe N) I
relalion blttt' lmt't/ilic varialions andt/i' t'tn/ five'- 7/t project incltde. ,-letii aerialst/rine), mlea vitrt'lls 
tock diseass,I/ei'lerminaiion q//oing-hrm I'rt/f in /est'r- u'ith.Arei roini.ucdin'/ictlance andtl rhiti Cmasuart,'/llis. 
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tIn Niger, ILCA is lvorkint wil the N; ger Govemment. 

USA'II) and 7t/l/s 1 ltiv'eriih, to ie/at' lai/llih' dala to te-

sourc' ill ilatioll andi li'' l/l' , du , andit dl''p// ati
ivi / 

e/'liri rlr ;."'alini/ / 'i./m dvrl.,,,ht, 


These iounn r. %hudiel.lut, eil F.iI10-//nlh/d wo't, in 

AI and S 'i/I pl 1/l/,e.ii,'!;/../ir ih, re/-
tnl,"dl in. /oide 

in, mulli-elita/n l .I I 1RR dia iolin i/oti ti e / 

,:one. 
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Small-scale producers art' 
dfined as those having less 
thaff 5liv stock units 
(.t1- h r r1I 1..1 = 250 kg) 
p rfactive alcc'(tfiva:.ft (:\AN"II'4;aduht 

m"<liifm'sf;ft'l rotd rsfffhavc.rot) to 12.9 ILU/ 

AAM ItE;anrd larg'-sftale 
protucers hari 13 IU/
A\AMEfr mfr'. 

tially due to negligent supervision of young 
suckling stock around the boma (hoinestead) 
and ofyoung weanel stock during herding. 

Sensitivity analyses sh(fw,cd that Ittcr' 
management ofsniallstock, rcstnlting i Iil 
small itl novet-nitins ill producttion parilri-
eters, would probhably l'a( to rapid icr';fscs 
in flock otiutut andit large rist iii p)r)df ctiv-
ity. Currett slt'(') )ro(tuctivitv at %",hirika i 
(60 g wvatned v'ight l(r kg dotcek hiontiass, 
as shown in Talh. (9) could beitin,+,asctd to 
200 g/kg it' mortality was nd icd by I0),. 
Flnatur t'c;istti's w(' r'Jflacc-d hy bIref'dif g
fetmIalcs, ard [tic it('n.tt p.rittilio int'rval 
was rt'fhicct fv 20'1). 

Animal health 

Arn extensive, disease survey on tile liv'esttck 
of' 39 satnph' households W%: .,tWt(icf'd, A 
large tintr of (tisfs(5s W.'fTv dimgnrsc.d, 
but only a Iw showe'd itli)rtatii ra'soiII-
cidc(.If'tt . Il Ciftthf , hru lh]sis ;ntl hfii 
spi)rfsis showd(1 .5tnd o f'ti .I f t .('.-SpecV(tively. H~igh h'v<clS of ilifi-t'll ) hl<)thl 

t sc and i t l-.t -tttilm disC s , v( T ('(),-
a i'v alillas which Ict as lwtittill hosts (fr f'sfv' rffs ft intit,ioi. In-

cih'ifc rites ,ftil f'il'ifsis (ELast (:fa:t f'ever) 
and irapuasiOsts Wf'T'iti(l lla ,ss' ' I ~f t l ardn ' . ','t l/u, ir 

3 
ff r'sp'ctiveIy. NoJ (.sf' (f t)malsiosis wXaSdete'cted, 

However, dturing the dry se'asons, herdsforced to graze in remote areas where tlitre 

arc no dipping tacilitics invariably con
trat'etd high rates ofthcilecriosis and anapas
iosis. 

Other discitscs rflftfd Io ic of major 
(nly to )t,.dtr.rs wctc tihaligntial catarrhco(ncer 
ti'v'raid hvitic tills iMct. lc, iflld helm

s fnd 
tcc(itMial o, 'sts wcrc (lc(f't<'c'tt'd by liFccal 
thiais Hi Sh'J)lip ; qtts, ,S'Itfngiloides and 

' t,f'XittitatifO ill 3 I''/o iill ' is '(ivc ly of
iic siallstfftk (xantiitcd. 

Use of livestock p)'odits 

Ma.,.,m livcstfck pr)dtitifn is csserlially a 
stl)sisifltiicc ('cifftri'f'. It is geatred to pro
\.ill(' i \'ir-ilI f Sflfuply offt ilk - a fIajor 
Stilh"ffftljt-dil't -*iid I iew- iitiils tiff sale 
it fl h't hf to i f thitlw t rchasv (oftsubsis
t('cf ticeds (aily tifflod dh lothing) and 
livs('iffk itiputs stchi as hrf'ing sfhck, aoari
fitdlfs and vc'rinary drugis. 

l)ati trom ()lkarkar Ranch ftr 1981
8 . t ri(,d ,f slightly s blfifff tal ri nrittll, 

s.tfff ti it 't 'til h f fthf' Ift \dhi' ft"altnunil li],v'sto,. )r dm I is. chvowhd( it) 

n(', il t,) ig 
livt'stock tifftlfit (t iu I I).1 f'l'cI
st siist c <,fk s a o liIt1111 (1

pr()(l ctif
i inin " Isfus lfM l) stt.'15 d ilingi k in[lithtfr m ft tf vWf lt )ftffsfha w(dtn dlfld't 
. . l tltf'tl ( Imm ),tn itm rsifftk, ffwcvf't,,'',r ra iii ot n 

prfdftif'el dli'rtciff's. fol( sitall-scal' producc(rs I stoc(k butild-ui i-clirts<..t(d 33%,) 

and cofnsutl)tri 63%, f the itfal Valuc (falnual I)ffthfctiot. 'flit' co(rre'sponding pro-

Figure 14. Utlllsation pattern of livestock output, Olkarkar Group Ranch, Kenya, July 1981 to June 1983. 

* Livestock production use (54%) Subsistence use (16%) 

Sales to finance home 
co srplier, 

Home consumptionStock build-up o1 meat 

Sales to finance livestock production Home consumption of milk 
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portions for large-scale producers were 53% 
and 39%. 

In terms of types of livestock output, 
animal offtake and the proportion ofimilk ex-
tracted for human cowtumption were equal, 
each representing 28% of the total value of 
annual productio,,. Hlowever, virtually all of 
this milk (97%) was consuned at ]lonic, 
whereas most of the animal o(ttik'e (75%) 
was sold. Most of the sales were of cattle, 
while voluntary slaughter was primarily of 
smallstock. Again there were significant pro0-
ducer dill'renecs in milk iff'take, which rep-
resented 37 and 22% respectively of'thr value 

sarily to a high degree of ,tock loss when 
severe droughts occur. This suggests that 
alternative forms of savings and acquisition 
eventually persuade the large producers, 
who represent -10% of the hiuman population 
oi ()lkarkar (;roup Ranch but use 70% of 
the c(.oinllo l ralge resources, to increase 
thleir Sale ol'alinlals. 

Drought monitoring 

The complete foidlure of the April/May rains 
of 1984, following several seasons of'subnor
inal rainfidl, led to scrious drought conditions 

of' total alllal pl cdntiolnfor smlln- anitd illtilreStudIv ara. Inlications to date suggest 
large-scale lmi~(iun'tr5. Tlucre' wa';is that tile climatic conditious w'rcre iore seriousve'ry ltlh 
difle'ence'i llaiinial olitak', which was 29 tl lany since 1!961. The driught c'onditins, 
and 31%) i cs~cctively flr th' two classts. as determined by Ihiuass avlail:lility, (lded 

The abovew indicates that during periods with tire( onset ofrainrs iii Novemb'lner I184. 
of normal and nucr ,iornal rainlill Maasai Il respons' to tlhesei cnitiors, addii 
producers 'passively' intvest a sulbstantial tional field ldatil wr cIltctlet t'oilla sub
proportion (,%) of' their arnnual onrUlltttsample oI"21 Ihunischids iir the three group 
into future priidtrcti in the form of stock 
accumulation. While this strategy is adopted 
largely to ensure the long-term survival of, 
the pastoral hiousehold during periods of' 
severe drought, it also contributes unneces-

rali hes. 'irehuuhsehIold stttdies focused oi 
thire liainll areas: 'houghlt-stirvival' strat
egics (plriIrnaily rimility aind Sales), ainilial 
mortality arnd lmisehrold provisioing. Mar
kerting studies have also beern intensified, arnd 

Table 9. Productivity Index frr sheep and goat flocks In the northern and southern ranches, 

Kenya,1981-83.
 

Parameter 

No. of births/LU/year 

No. of births/LU of 
breeding female/year 

Litter size 

Survival at weaning 

Survival at 18 months 

Weight at weaning (kg) 

Weight at 18 months (kj) 

Productivity indices 

g/kg biomass of flock"
 
at weaning 

at 18months 

g/kg biomass of breeding 
female 

at weaning 
at 18 months 

Olkarkar a.rldMerujeshi 
b Mbrikanj 

Northern Southern 
ranches" ranch"+ 

Sheep Goals Sheep Goats 

0.23 0.26 0.12 0.08 

0.39 0.45 0.22 0.14 

1.01 1.29 1.01 1.29 
0.90 0.75 0.90 0.68 

0.64 0.39 0.55 0.33 

13.0 9.7 14.6 10.3 

27.5 19.4 30.6 26.5 

107 98 60 29 
159 102 77 34 

94 161 103 49 
288 263 132 57 

C Total biomass of all females minus 50% of the young females. 
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an aerial survey to determine the wider-scale 1982. During that year the cattle population
distribution of both domestic and wild ani- within the ranch boundary (1350 ki") fell
mals was carried out ill()ctober 1984. fron 43 00( in February to 18 700 in June.

Production in twe northern ranches is Animals had be-en lovel to hlesolthern end
semi-sedentary, with ho'iseholds and all their of'Ilte hills, ( to welter areas along the lhot
animals tending to remain in permanent hills of'Moat Kilimrinj)ro. Iit 1981, a simi
homesteads in normal Nears. In the sooth- lar s;atet.y was vtItployvd: it)Septeilur only 
ern, drier site, m(ovement of some animals I,10)0 load were loiud (n Ile rantch, roost of
(e.g. dry cows, steers) to distant grazing area;s lllit ('lt('flitel tII helc extrelem llirthwest
under the care em'll
of young men, is itfar more c(rner, with access t()riverbed wells and
frequent lmanag fnent strategy. In response dist~ant hill grazing. \pproximately .10 00 
to the drought cinditions prevailing through- head were c(unted if, two ntionala parks
out much oif1984, most households in both bordering tIle area, with a sutallri group
areas moved livestock ifito areas not normtally (2000) near swaips to the soutthwest. Aboutexploited. Stratcgies diltiretd significantly it(- 28 (10(1 hvad had tmved t aais fiurther east,
cording to illany fact ots, including t1erd size, grazil ig,orifflies land anid ill foItsl I(
labour availability,, and tihe size iifproducers' d itservcs. Iroil the g i t11hing survivs itsocial networks (ii Maasailand, in the local is clear atlf the ;ifmialas f6iffod (fitting the
administration and ittneighbouring tribes). aerial sttrvvy reflriseitedtil resid.ift pol)i-
The ultimate Iall-back arcias used included latiofs of tll.Se. areis, with sigtilficant in
government forest reserves and privately fluxes ofl'ammals frotmif) to 75 kil nrtlhwest
owned fatnts (with i)ayent-1t fir grazing), fa- tI sites. 
tional parks and research 

(if, aerial survey It apl)arecd that 
stations (illegal) movemts oilsmallstiick were ofessir scolpe;

and areas ofiMaasailand normally utdcrused shlep and golts t I()i t,stay withif thelir
because ofm'por water lhcilities or the high in- home ranch terriltries, Allhttlgl they were
cidence of East Coast lever (and to a lesser often shifted to tillfp)r;fry faimnjs ilf Oh 
extent trypalosotiasis). southern aria.

An aerial survey was catrried oittt to coitn- Thi Vxpectatitill iiperiodic drotught ill
plement the huselold level data collecttil. It fenIlfces decisiifs madetthrioghoittt a pits
covered niaret o'9f 01) km 2 which included toralist's littme. Herd accultitilation aimd 
the three study sites and their sturroundings. t drought stirvivif f1fof ra)id piist-droltght
A comparison o[this survey with surveys un- recovery n,]ays all Ilmo)ittl Ilill pastoral
dertaken in 1982 shows itt'resting clfiftges systems. The vtililge1111heid etffCItlIttion rate
in the distribution of stock. Whife the , tal under gidil cioditiotns ill the stttdy area is
population itnti northern region (9l0f) kilt-) <stilttttd at 1.t%, per alullf, whereas esti
covering six group rancies incrvas(donly atedl sses over 1981 wer up to 50% of
slightly (from 28 700 to 33 000 head). tiieit cattl.. In tifli's iifstniss, sotial netwirks de
spatial distribution chantged markedly. I'lth(vlloped drlini l,)ftll vilars CIoe into l)liy
relatively even distributif ,if1182 changed itl 1ifi](, ways as pastiriflists strive tIo gait
to concentrations of' animals i l)artitular access to r(siitrcis they doi) n oirmally ex
areas it1984. ploit. Capittiand labour avlabiability afiectAlmost 20 000 head wife ciittcetrate(d talltaliclnt l)pti)fts withI'f [tliire draitnatic 
in one region otf .00 kiml il the nlirtf<ast.rtf restilts tha are ffi)tl1alfv i)bs(rv(d. The 
area, which ismarked Iy if range of ithills holsiih)ld levelstudies will irovide intfirma
known for high intcid.nce of F.ast (oast liver tiiin oil ie( stravtgis ilsii by diftrenit )ro
and tryp'ttosoimiasis and whtich i)irlis a (fti((rs and tilt c;fiisis ,,Ifh'ddtcit'ases (st.
governmlent research staftionlt id ntimijitl vatilln. disease, sales).
park. Ile seciond larg !;tcMfc(itntritio)n (d,\ cimphelti vitnsts itilciding if deter
stock was aflng tIle water pipelifit which tifimitionl iiflird stictlrir, will Imtcarried 
transects titi study site. lw inrili-'nttral out ill (arly I18.5 Vh'n It(.i)ifstiiraflists hitvi(area, which c(nit(d 62010( hlfd il 198"12, reiflicid lo theif homfe ;frcs. With this Iitcontained only 1200(ltfrinig th( drttgltt stir- formation,, (t itllvsis of,t(i'hill el](cts ()flh(. 
vey. dtought (it livestock hIldings anfd tit iml)it

It is more difficfult to itimak. cimpariso ns ii difleril sli'tat'igles will be possifile. Tl'his
for the smtihetr areaf which experiened.I i i(usts will ils S(r\' as Ill( baselfin' bir
minor drouigt ind high mobility during mniltoring t-i-ri tgit recovery. 
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Central research and support units
 

The Livestock Productivity and Trypanotolerance Group 
Introduction 

During 1984 the work of the Livestock Pro-	 September 1981 with ftur herds and has been
ductivity T rypanotohrance 	 to cover aand 	 Group extendedorder in 1984 wider range. ofintractionsto all herds of the ranch in 

continued to focus on the biological and 
e co no mic a s pe c ts o f live s to ck prod uc Ibetween breeds, level of'tsetse challenge andt ti t o o n a o t o e r sv rya 
 swith a strong emphasis ot ttrypantohrnt 	 tryl)anosomiass onktrol measures. 

livesto.k. Research was carried out inclose 	 [vory Coast. Work on sheep in the SODE
collaboration with orgaoisations in 13 coun- PRA-Nord projcct (of the. Soci(t. de J," ,' 
tries of Africa. Tryl)anotolerance research loppeMlent des Productions Animales) was 
was centred on the collective results of the extended with support from II(CA during 
Trypanotolerance Network at sites in West 1981 to cover all recor(ling reqoiremnents in a 
and central Atica and at associated sites in village situation in tlle subhunid savanna 
East Africa. The Group also completed a around Korhogo. 
number of comparative breed studies during The extension of the operations to a 
1984. One of'these was based on the analysis higher tsetse challenge area, and to coverl~ri~li(~iv- both sheep anid caleI andof a unique collection o['matching produCtiv-	 bt he l( ate(~U(Zebou, IBaouleaue nofa niqu colectin 	 breeds), is now being funded byofmatcingN'I)ama 
ity and health data collected over a 10-year CTZ reeshaft fun e ua
period at Mkwaja Ranch in Tanzania. 	 GTZ ((Geselschaft ffir Techinische Zusam

amenarbelit) as a special project. Agreements 

were signed inTrypanotolerance research 	 1983 and the project becamefully operational in January 1984. The work 

The TrypanotoleranceNetwork 	 is being carried out in c,,laboration with the 
Ministry of'Animal Production, the Veteri-Table 10 shows the management system, nary Laboratory of Korhogo and an FAO 

animal species and number of animals studied project on tsetse control. 
at each site of the West and central African Nigeria. IICA's Humid Zone Programme
Trypanotolerance Network and at associated has collected matching production, health 
sites in Tanzania, Kenya and Ethiopia. At and tsetse data fbr small ruminants in two 
some sites attempts arc being made to im- contrasting village situations. One is in a low 
prove the productivity of tryp)anotolerant to mnediumn tsetse challenge zone, and the 
breeds by the use of chemotherapeutic or other in a virtually -setse-free zone. 
chemoproplhylactic drugs. Initial haveanalyses amply demon-
Gabon. The ranch of the Office (abonais strated the connection between health and 
de Production de Viande (OGAIPROV) at productivity within species, and contrasted 
Okouma raises N'l)ama and Nguni cattle the eflect ofdisease on the productivityofdif
and their crosses under two levels of'trypano- ferent species. The effect of disease has also 
somiasis risk. In 1981 the Gabonese author- been compared in two groups of animals of 
ities agreed to ILCA's proposals to supply very different age and physiological status. 
necessary extra materials and to support Goats at Badeku were shown to be more 
part of the operating expenses. )ata collec- productive than those at Fasola, where dis
tion according to ILCA's protocol started in ease challenge is higher. The level of packed 

45 



TablelO. Summary of data collected Inthe 
Trypanotolerance Network, West,
central and East Africa, 1984. 

Country 

Benin 

Ethiopia 

Gabon 

Kenya 

Nigeria 

Senegal/
Gambia 

1anzania 

Togo 

Zaire 

Managementsystem (n)a 

Viliages 

Villages (3) 

Ranch (1) 
Villages (8) 
Villages (8) 
Villages (20) 

Villages (3) 

Villages (C0) 
Ranches (2) 

Villages 

Villages (15) 

Station (1) 
Villages (10) 

Villages (12) 

Ranches(2) 
Villages 

Numberof
Species animalsh 

Cattle n~av. 

Cattle 1200 

Cattle 1100 
Sheep 700 
Sheep 500 
Cattle 500 
Cattle 1000 

Sheep/ 750 
goats 75Cattle 45C0c 

Cattle n.av.c 

Sheep/
goats 300 

Cattle 250 

Cattle 380 
goats 420 

Cattle 1000 
Cattle nay. 

a n = number of Iocations. 

b Number of breeding lernaies recorded for health and
productivity.
Data collection to start in1985f 

red cell volume (PCV), used as an indicator 
of health, was higher at Badeku than at 
Fasola. Lactating does had lower PCV levels 
and higher infection rates of trypanosomiasis, 
babesiosis and gastrointestinal parasites than 
did post-weaning kids. 

Sheep had higher levels ofgastrointesti
nal parasites than goats at Badeku, negligible 
levels ofanaplasmosis and trypanosomiasis, 
and approximately the same PCV levels as 
goats. They appeared to have a higher tolcr-
ance to infection, since their productivity 
was greater than that of'goats. Peaks in infec-
tion levels did not occur at the same time in 
goats and sheep. Possibly this isdue to difler-
ent grazing habits, resulting in ingestion of 
nutrients and parasites at different times. 
Dipping and vaccination reduced mortality 
rates in both sheep and goats. 
Togo. The Government of Togo and GTZ 
proposed an extension ofthe activities of the 
Centre de Rechercie et d'Elevage at Aveto-
nou (CREAT) to carry out comprehensive 
work on the cattle and m/tayage operations at 

the Avetonou station. Data arc also being
collected oil small ruminants raised in two
different ecological zones of Togo. Field 

operations started in I)ecember 1983.
 
Senegal/Gambia. 
 In Gambia the African 
l)evelopment Bank has agreed to finance anN'l)ara produ,-tion project. The project 
will have a strong research component 

aimed at evaluating N'l)ama production in 
villages under various levels of trypano
somiasis risk, and a;t improving productiv
ity. The productivity and healtlh surveys will 
Ie carried out by II CA and tl International 
Laboratory fIr Rcs-arch onmAnimal l)iseases
(1LRA)) Iiiaiiccd lI t( liropvan Devel(1Jt Fund byI0lpIieit Fund (1'1)1'). 

In 1981, IlA was ,cvqiestcd by the 
Governnit (l' S, g;il to, orgilisC and sup
port similar research work oi l)jalhnke
sheep and N')ama cattle ili Casancace and 

Senegal Orienti l, which eiiconpass differ
ent ecological zones and detrces of tsetsechallenge. This proposal has been linked 
with a re(uest I El)F to fund the(Gambian 

operation. The t%,) lricts will constitute a 
single, integrated operation. 
Zaire. All activities in Zaire I' cus en theN'Dama breed of cattle raised under various 
levels of trypanosomiasis risk and under dif

erent management systemls.Operations on ranches owned by Coin
pagnieJ. van lancker started in November
1982 at Kolo Ranch and in May 1983 at 
Mushie. The first intermediate evaluation 
was performed at the end of 198'i. 

Associated network "ites in EastAfrica 

Ethiopia. In August 1984 ILCA opened new 
network sites in southwestern Ethiopia in 
areas of low, medium and high trypano
somiasis risk. The productivity and health of 
the East African Zebu and Sheko breeds (a
taurine breed said to be trypanotolerant) are 
being studied. ILCA is cooperating with 
Ethiopian Veterinary Services and Addis 
Ababa University in this project. 
Kenya. The associated work in Kenya con
prises a veterinary project carried out by the 
Kenya Ministry of Agriculture, May and 
Baker Ltd, ILCA and ILRAD. Initial results 
analysed in 1984 covered matching animal 
health and performance data collected at 
monthly intervals from October 1982 to Sep
tember !983. These involved approximately 
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700 East African Zebu cattle in 17 village 
herds in the Muhaka area ofCoast Province. 
Daily liveweight gain of pre-weaners, post-
weaners and adults averaged 154g, 81 g and 
29 g respectively over the year and closely 
followed the rainfall pattern. Trypanosomc 
detection rates averaged 2.3, 2.6 and 3 .7% 
monthly for pre-weaners, post-weaners and 
adults respectively. Low PCV measurements 
in November 1982 and August 1983 were 
consistent with tthe higher trypanosome de-
tection rates in these months. In all age 
groups there was a highly significant positive 
relationship between PCV and daily live-
weight change. 
Tanzania. Collaboration has been established 
with the Overseas l)evelopment Adminis-
tration (ODA) of the UK and the Tanzania 
Veterinary Depactment to evaluate the pro-
ductivity cf small ruminants raised uider 
different leveis of tsetse-trypanosorniasis 
risk. Starting in 1981, approximately 300 
sheep and goats in 15 villages in M twara and 
Newala Districts were monitored for growth 
and reproductive performance in relation to 
different health treatment schemes. The 
statistical data analysis is currently being 
carried out at I LCA. 

Dataflow 

A micro-computer unit has been established 

in Nairobi to allow for rapid capture, check-

ing and filing of field information from vari
ous sites. The unit consists of three HPI25s, 

one HP150, two dual floppy discs, two fixed
 
discs, ihree printers and one plotter. 

Field sites are supplied with simple pre-
printed recording fojrms that are easily com-
pleted by field staffeach month. After verify-
ing the accuracy of the data, the forms are 
sent to the unit in Nairobi. Upon receipt of 
the data recording sheets in Nairobi the data 
set is first checked for completeness and data 
quality. In the case ofmajor omissions or in-
accuracies, the field site is infbrmed accord-
ingly. 

I)ata of acceptable quality ar cnte ed 
at a computer terminal using a database 
software package. After the correctness of 
the information in the computer file has been 
verified, the file is stored on mini floppy discs, 
which at the same time provide tile data link 
between tile micro-computer unit in Nairobi 
and the main-frame computer amILCA head-
quarters. 

As micro-z.tstical software only allows 
simple monthly statistics to be calculated, all 
large-scale analyses of unbalanced designs 
have to be carried out on the main-frame 
computer at ILCA headquarters, where a 
scientist from Nairobi is present each time a 
major data set is analysed. 

Coordinationofnetwork operations 

All net'.cork activities are coordinated by the 
Livestock Productivity and Trypanotolerance 
Group in Nairobi. Technical supervision of 
field work and training of network field staff 
are carried out in close cooperation with 
ILRAI). Six scientists friom ILCA and ILRAD 
are involved in the network activities. Fre
quent field visits are necessary for supervis
ing ongoing network field activities and to 
maintain a high quality of data collected. 
Technical support and supervision missions 
have increased as the network has expanded. 

Training 
Figure 15 shows the participation of staff 
from network countries in training courses 
organised by ILCA and I LRAD. Overall, 25 

technical staff spent a total of 128 weeks on 
the training courses. Additionally, during 
missions to network countries, visiting -cien
tists organise training courses for techni
cians involved in data collection. 

Livestock productivity research 

l)uring 1984, ILCA was involved in a con
siderable number of comparative breed 
studies in cooperation with national organi
sations. The aim is to build up comparative 
production information op important live
stock groups in Africa, so that decisions 
can more easily be made when a breed has 
been shown to be a constraint in a particular 
production system. In this way the many 
questions directed to ILCA on the value of 
alternative genotypes for specific production 
systems in various ecological zones, can be 
answered more clearly. 

In 1984 major studies were completed 
on grade Boran cattle maintained by chemo
prophylaxis in Tanzania (see Box, p. 49),
Cobra Zebu cattle at the Centre de Recherches 
Zootechniques de Dahra, Senegal, and cross
breeding of range beef cattle at the Matopos 
Research Station, Zimbabwe. Considerable 
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work was also carried out on Ankole cattle , 

and their crosses at Songa Station, Rwanda. 

Beefcattle crossbreedingin Zimbabwe / ' 

The Zimbabwe study r:'presented a major .. " 4 

comparison between tour Sanga breeds (Af
ricander, Mashona, Ankole and Tuli), one 
Zebu breed (Brahman) and two Bos taurus 
breeds (Sussex and Charolais). Terminal 
sire breeds also included Tuli, AberdeenAngus, Herefo,d, Sininental and lFriesland. , 

Considerable data on reproductive perfbr
mance, viability, calfgrowth and cow weight 
were analysed and interpreted. The results 
support the view that the use of indigenous Genetic analysisofGobra Zebu in Senegal
instead of exotic breeds is likely to bring In conti..st, the Senegal study represented 
about lasting improvements in beeflproduc- a detailed genetic analysis of iperlormance.
tion from range. The performance of' the aspects of the Gobra Zebu breed, indicating
Brahman, which has been introduced to the genetic progress possille through selec-
Zimbabwe only recently, is encouraging, but tion under the current management scheme. 
further evaluation of this breed is required. Possible approaches ft;r inerasing the rate 

It was also recommended to continue to of genetic improvement were (xl)lored.
evaluate the use of other exotic breeds not 
considered in this study. Exploitation of Ankole cattle crossbreedingin Rwanda 
maternal hcterosis from F, cows will not be In Rwanda, initial analyses of data fromh 
achieved on many ranches because of the Songa Station are providing valuable infbr
managerial limitatiops of the terminal cross- mation on the milk production of Ankole 
breeding system. As rotational crossing sys- cattle under partial suckling. The dz'.ta enable 
tems appear more feasible, the evaluation of a comparison to be made of complcte milking
maternal heterosis retained in such systems out ofJersey x Ankole and Sahliwal x Ankole, 
is necessary. and ofpureJersey and pure Saluiwal breeds. 

Figure 15. Summary of training for the Trypanotolerance Network, held at ILRAD and ILCA, 1982-84. 
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No. of countries represented spent on training 
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Drug treatmentsuccessfil againsttypanosomiasis
 

Detailed anal),sis oJ he peryormance qf Boran 
cattle has showun that proplIviactic drugs can be 
used success/hll firIrofitablecattle production 
in an area oJ hgh tsetse challenge. Tventy, thou-
sand calving records collected over a 10-year 
periodat .Alnaja Ranch in Tanzania - one ol" 
the biggest data sets ever recorded in Africa 
were analysed by ILCA in collaboration with 
ILRA D and .lay and /aker Ltd. he reeult.v 
of the analysi, publi.shed a II. CA Reearch 
Report No. 9, o/h'r tenew'ed hope that ee-
infinsted areav can be used to a greater degree 
than before- through the controlled uie o/pro-

phylactic diu,gj. 
T'pano.w .miasi.a. preSentret precludes 

domestic livestock production in almotI50% of/ 
Africa. Since the 195 0s, t.etie inf's/ation hi ex-
panded to cover new areas in countries iuch as 
Nigeria, Cameroon anid Zambia, thus increa.-
ing the grazing pressure in t.tse-/reeareas. tt i.% 
increasinglv important to mnake greater use of 
tsetse-in/ested areae in order to reduce t/hi.s pres-
sure on tset.se-/ree regions. 

Piedevelopment u/livestock production in 
infes/ted areas has been laigelyibasedon the intro-
duction 01/trypanotolerant livestock. 7iis rece.it 
IL CA stud' o/ers hope that breeds not coimid-
ered trypanotolerantmc' he productive in epite 
oJf ihigh tsetse challenge und'r a well mnanaged 
prophylactic reginie. 

.Inalysis 0//lie lkuaja caia n'ae .iucce. i-
rid onl, becauise of the, excellent dala recording 
carried out by emphvees qflinhoni Ltd, tMe 
leaseholers of.1 lkiaja Ranch. The riinch hoe 
been used by Amhoni LIdsince 195.1 to upply beq 
to the lahourforce on the' company , si al e.ift'e. 

The level of tsetse challenge at Mkvnaja 
Ranch is such M/at cattle can sur'ive there only 
with the uie o/trypanocidal rige. .' chenopro-
phlac/ic regine ui n g ioreaiidiun choric 
(Sainorin, Ale) ai Baker Ltd, Iugland)n'a, 
s/arted in 196/. liim 1973 ali aninial /ioni 
ieaning oni'ard were maintainedunder Sao-
rin trephilaxis. Treatment with Saniorin wae 

supported by) treatment of pre-n'eaning9 ca/le.i
with dirniniazene aceurae (Berenil, H/oechst,
[ /estGe-,nan)). 

Using an average o.i 4.6 Samorin and 0.7 
Berenil treatments per aniialper year, a high 
level o/fIroducivi', was achieved. l're-i'eaning 
viabiliy nas 92%, annual con' viability was 
94%, average weaning weigh! cit 8 months nas 
133.5 Ag and herd productivity as weight of8 -month-old caljper 100 tg. 7. of'cow per year 
nas 137.8kg. 

In epite /fthe"es/en ive use o/tirpanocidal 
drgo., there t('a1n ev'idence o/drag resistance 
haiin, developed. Onh' / % u/ll allf/dat/s 

were due to trypano.iunia.ei, i/oning the regime 
to be highy fictive. 

ii e'fectiveness o/ Sanorin u'a. high
lif,hbedIb' (in experiment conducted at ,k!a'aja 
jrom /975 to 1977. Nineti'-fi'e calves treated 
iaunthl :vith Berenil prior to weating were 
split into threep.iuapv(it 9 nonths o/'age. Over 
tir inm iton/hs group. treated a " . the'," were 

/oliows:
 

Group /: 	37 calves were treated a ith Sano
fin (0.5 mg/kg) every 2 to 3 
nionths; 

Group 2: 	40 cailes were treated nith Ber
enil (3.5 mg/kg) every 2 to 3 
months; 

Group 3: 8 calves were untreated. 
After 30 nionth of tsetse challenge 33 oJ 

the 37 cattle treated with Saimorin were alive
 
and productive, 19 of the !0 aniias treated
 
with Ierenilhad survived, but all o 'the 18 tin
 
treated cattle haddied
 

7Pie impurtanre(,tie Alkwaija results is 
empha.sed w'hen the per/ormance of ,Alkuwaja 
Bran caittle' is compared with that uJ Vest A.f
rica N ')aia cattl' under medium to high risk 
o/ tripano.omisi.e and with Boran catt' in 
Kenya under no trypanosomiais risk. New
trypanotolerant Boran cattle cire shown to be 
.' moreproductive nd'er the Alkwajea regime 
the/a ore the /iitrpanololeran N'Dan under 
medium III high trypanoomiei.e riek in 11'eit 
andcentrcl /i icca. Ilercdproductiviy,cit A(A,'ja 
acia approxiiatei /0%, that qfKena Boran 
cattle reared on trlycno.eriasis-freeranches in 
Keria,under riaitcigement conditions considered 
to be ianionget the beet in Africa. 
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The Livestock Policy Unit 
Introduction GDt(lI1iPl thill coulit s avvi-ages 

aotl t 27%., tli share o'lxpiei(lituri,by gov
:o lth eitl slr iltsh tlivttcl and tinaltial cst ii'retu, flittit sto k ser\'iS i- ill I i'r'll 
hinh dd is [it sttok 'l<o t lditd re. (t all t ri r i s 

i l no.sciti t  lt srvics 
Ir'tt i s l lharati lAiia. Il addinol t-tsa
go-crin net pl lirivs lli lt t(' 

il, Iv) 1 t lelis ing t 'arlv viw tthe'li psm liihsidrv )vssi i i llutk l ntl rtie 'ir 

eS(.t't()livl c Slil ldIll in v litlr it islistastock s. h t(t the tel tiotllttw et. ttt. 
Ntli'a thcltiss. v i tiscais ,to idt-lt l' - hal 'illi(i i divid al rJ)ult rtlr llor l'. is 

Uitular iticiwsM ith h Ii': luttii harit.it i tci tltttili n IIIlo ill e. p,(o tal if. 
hess .ats i ic ll icIl . M ' i i i li\l l ICS tls k scci l it trctil i altural (;I) the" 
will d wered.II.(:A's l ,.stckwelllti I'nit sh i vccivcs ol w r nslititr 
\as cstildish dii ll118 ti(Ifli-S.i lit llt il (lld liur (] thu N ota ti ilh l ( tlilliles 

prllott t ttilissucs a iltit irw (tt ;l ; Ii1t ili i , lt til ,l(lil Ill reviewrl'lllltltaiis tidrestiullh i e i p itivilol'z1llved l itiktiti Iil li sni ot t l ii llI 
ainlitis a livist lek lic illuis at sharc tdi ll I prd cs lhit f iiiili t i e +t 
tceirc er i ene ail 1\tiieIii\ was,totkdtl- cs thatill st's.Itic t iits tieli ltvlv ',l1lilil, 
 tall etots tslllt ilt i.rihIni198I Ii ili ( .x utll,rIo '( it 11MtlIliaiiii rithwr com)ii-ifrs (it) p -n mlo<iioil"<1

lw I'nit \woir d livelstock, d d 
ld(.Sy( 1ci.In I. ptttvicii ttdetot iqalt 

rwlti h is;coietitd re ttk dtjliVh-stiI alv ticirtillclit ill .uSil lifti l.\t'ici: ivshe qtalitk iili most Oe.thec'ollilicsl'
rnvit-wi'fl ri l~ iirt 
,lper hucild of' 

dtlvc-stk scr\icvs
F The liin'live s seriviices livestock 1970s (lid Increase ill 
o T'I'l It 'tsn 0i!i te il It s i et\'COt - cnl satt ltll ( hi itrllls. h itre tit tilalthiou 

Iflotill ni lli'slieet rl lectill co-rli sthrd dies ' o'in OF titii'iria h Iasl eeTiC Wits 

t t il hesll. aiirh trk all ; tlsi:ii-l popul ttiln as by ii ii crtit• ri ng ip c. . th it t.P~ cih l i i. .grlai(Xid i t ti 
IllSct lli.tl.r, tihvU n'it t'oliv\'lllt. >iii 

p ll r f ,c 

llir(iilt
a+nd T his api~ Ii+.ls(l gm c'(rimie-its' 

organised i majtior Cri'l.e I&) hosf who XiIril il liestocklvtds it i vittevd
hake oif allVt icflivestc i ck doupu als-it( theptotl itiehli i the quality (if
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s ices provided. O) 
Inii on (f''tltllt\(I l hal l,('t o rd F o d to . , is p b m ttl "a nid lil lirit ', t u I\ i l (l ll tlhl.rI-.tio is hi1 ci~l sta ff 
du ai(,I lilt i t l l]"<rd ]<Jiin lalh ii.I[,(:\ ;i 1s;ilF 1i ltl<,XIA-.liditurl<. rtlh't-
A. i-O!l~gh

USA II), andl(w',as,alwlde'd b . aboulit 60ti ol}.;hrolt-Ihi lib) is thati when ;ll]'ot" ';s taikeii till 
officials ild ;ticadellfic'.,Mltiolrd oillo fLii o Iill ord alla ,tl.t ta ~ llisations wiert replrfest~ , d its\\%.11 (I w .i;is bi) tli O nilla-i, l h+ ( l tie l(dI lltalltFunds l up c 
aliglopolc~ t anid fiiuicopli(,lil• coitill'ts litC- \Vitcuililes, 
 pl) 
counllting forlovcr'I 70%t,1&rstlb-Sail~.iaA\1-

drlugs+, (rli';iirltMid wltilr l lla'
a rials u<le'dtd for I(hr statl't /lbe Ireallv elt]{cliV'..merItepeiitotlivstc."+itll i i~v liil 'livrica's liua all;e1v11sati thititid nI puledth J i(aigmuei lt't i is xiitit ot'lin Ill two anlivi<clivestoc~k populathin. Th'l'( c il'Citli C"I ', a l byi)lit .uln lital Aliieaocn h '(<til'(. <v <w ',i 

demli siratwd(IIht-impolrtanc(e (dlapplroptriaft. no c ilott.cuirc ~~vd h 
p~ol i c ie s, a n dl ' i l cl d I l kv y)p 1o l ) < In v l ed -l < M I) l I ~ i i l Oi l tSti l(v i , IM t ir tl t c l l l id b )Lld l S ) tV l r 

i1! -\'ricanllvtst<ck policy IIsstll's to sharell C'list,ros+,; ''rl'-sigificantylit'i tiff'I1970s. is 

thicir c'xpe+ri<,nces,+ andifIo idcmnil\' wayis Ii 

whic'h pollicy-Orlri~te~d rescarcllih <'llt1iIliirlovv io 
If-lh'y illlkand.so ; tlih g .i f a h (1qullily of'se'l'icc. 

Ipports ofdirprouct
 

Financing livestock servicesIm ot faiyp dus 

A'boutt I ill fvv'ry Ilitr-vsohfnilk (or its eqtuiv-
W ork co itic<d ()itIli(- analysis oif'litciors allil ixilllr( i iry ]>ro llsl-) ctlrrelilly conl
that affi'ci blli til'l.\eloilrre('trrv.iltgolvern- .S-;iinl M-M;h~il
d IllSt:iilS A\'riCil haS C il,ll 
ineti texp)ediluir, on liv<'siock andse'rv'ices:.: Iporited (Figurl'e 16). IhiWest+; anld centiiral Africa 
thieir quality andi(viability. By tit(- v'il of' tht(-pro n)l'labout Olil'Inl1wol,andi illori' is' 


comphy-'tlvl]<ll beit''l s(Am, <,Illllric",M R9 ,16 1 dalla ha~d asscl'li- ' stlt']its I' l'VCoasti ; anld 
bled ()ii1(6 'omllircs (Taleh I I). \Vhih' th<'. Nige'ria, it risc's to twol fr('v'i mo eIn)illi'( ry 
s hla'reo ['ii lIivv's tpu t ill t al a g ,'i-to ck Olu ( ll to itir c cf.
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Figure 16. Consumption of dairy products In the regions of sub-Sahara, Africa, 1981-83 average. 
Consumption 
(kg LME /caput) 
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LME = whole II .i ,ik t.I.Aiv riiI 

Table 11. Financing and staffing of livestock services In sub-Saharan Africa. 

Government recurrent Staffing ratios in animal health services 
expenditure on livestock 

Country 
services 

. . . ..... . . . ....... 
Staff costs 
as % ofall 

No.ot low- and 
m edium-level 

As % of all costs '000LU staff 
agricultural ...... 

US$a/LUO services per high-level statfc 

Benin 0.9 n.av. 81 41 8 
Botswana 1.6 51 21 5," 10 
Burkina Faso 0.2 16 91 210 15 
Chad 0.3 4 81 141 13 
Ethiopia 0.1 11 66 355 17 
Gambia n.av. 3 70 n.av. n.av. 
IvoryCoast 8.4 n.av. 74 18 9 
Kenya 2.0 27 69 66 16 
Malawi 3.7 23 34 40 26 
Mauritania 3.1 9 63 289 15 
Niger n.av. 8 61 120 13 
Senegal 1.4 n.av. 85 13 4 
Sierra Leone 1.8 5 29 18 3 
Togo 0.8 2 92 10 3 
Zambia 3.4 4 45 81 3 
Zimbdowe n.av. 19 48 73 7 

The most recent available data are shown foreach country 
Most ot the undated data in the above table ate forthe year 1978179, but a few data are from 1974/75 

In 1970 constant prices 
b LU = livestock unit (250 kg liveweight) 

High-level stalt are veterinary doctors and their equivalents. 

Sub-Saharan 
Africa 

Livestock GDP 1982 GNP 
as % of percaput 

agricultural 
GDPin
 
19820
 

(US$)
 

12 310
 

n.av. 900
 

29 210
 

37 80
 

29 140
 

21 360 

3 950 

40 390 

6 210 

95 470 

29 310 

29 490 

7 390 

11 340 

37 640 

33 850 

Assumes that the ratio between the value ofinputs and the value ofoutputs in the livestock sector isthe same in 1982 as in 1975. 
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Imports on such a scale clearly have a A study ol Nigeria was done by a Nigerian
significant effect on aggregate consumption academic working in collaboration with the 
arid consumer welfare, and probably have Unit. The other, by Unit staff, was on Mali.
 
some effect otn domestic production. Such Some results fiom the latter are already avail
production effects may be negative - where able.
 
cheap imports depress domestic price levels l)air imports - one third of them food
 
making domestic production tuneconomic. aid - contribute ahout 20% to total milk con-
But they may also be positive - su thesewhere tlie l)tioii in Mali. An estimated 65% (,f 

supplementation of domestic liquid milk imports consuned in Bamako,
are Mali's 
supply by milk reconstituted fiom importcd capital. Imports account for 90 to 95% of'the 
skim milk powder and butter oil allows econ- supply of milk and dairy products to Bamako 
omies of scale in processing and marketing (Figure 17). The government aims to provide 
which permit better prices and fimilities fbr consumers in Bamako with dairy products at 
domestic producers; or where profits made 'reasonable prices', andilat the same time to 
by government on food aid are reinvested in stimulate local milk prodtiction by spenc, .g
domestic dairy l)rductim. the revenues froin sales o,dairy foo(d aid on 

During 1984ta study was carried oit ol dairy d('vel pill( . 
dairy imports into sub-Saharian Africa. The However, the stratwgy appears not to be 
results indicate that the scale of imports into electiv'e: coustlmer welfaree, in Cotlparison
individual countries cannot be adequately to itsituatiol without government interftr
explained by exogclus fictors Such ;Is ence, hias not increased, and the measures to 
growth in human population, per captt in- stimulate milk production have not had sig
comes or domestic dairy production (to the nificant ellicts. Retail prices for dairy prod
extent that this isc;ogetnous). Other flactors, octs in Bamako are distorted by goverment 
of which those aflhcted by trade policy are policy, which tfavours tle consumption ofdry
likely to be crucial, have played an imlportant milk (Figure 17). As a result, dry milk is the 
role. 	 most prominent of all dairy imports. The re-

In addition to this study oil sul-Sahlaran suits of this research have heea discussed 
Africa, two case studies on dairy imlports into with the authorities in Mali. 
individual countries were carried out in 1984. 

Figure 17. Proportion of total consumption and retail prices of dairy products InBamako, Mail, 1983. 

* Food aid Commercial imports E Domestic production 

Luxury dairy products 
FM 465/kg LMELocal fresh milk 

FM 459/litre 	 Condensed milk 
FM 220/kg LME 

Reconstituted milk 
from food aid Dry milk in cans 
FM 260/litre FM 130/kg LMEa 

a LME = whole liquid milk equivalent. 

52 



Pricing policies 

In 1984 a study was carried out ol govern-
ment pricing policy towards the beefsector 
in Zimbabwe. It fbund that, in the period 
1965-82, the government's colSItTner sob-
sidy was of more benefit to producers tht, to 
Consumers. Tlc price clasticity of d enuand 
arnong consumer'tsw in the rd gt -0.35 t 
-0.72, and short-run price elasticitiCs of'Sulp-

ply.,were itt the rangc -0.6 to -I .A in the case 
of conmmercial btef l):)duccl.s, and arotuid 
-0.3-1 in th( cs( ol'prodltccrs in Zinbabwe's 
Cotllitllilal arevas. Sin( h Goveroo tlit (of 
Zimlalbwc' (does not insulate. Ildo(htuhstic 
from the intterinatioual market, thwse rsults 
imply that lpe'ri1ods if high i.tenatioumal 

prices, unless prolonged, ;atr'e likely to heaid to 
lower volunies of, beef exports f'rol Zint-
babwc. 

The Systems Research Unit 
In mid-1984 the S%stems Research Unit was 
established at hcaiquarters with the appoint-
ment of a senior staff member. The Unit's 
functions and activities are: 

* 	To provide it support and advisory 
service to ILCA's field programmes 
and to ILCA management in the so-
cial sciences and especially in micro-
economics; and 

" 	To develop analytical techniques, espe-

Dairy marketing systems 

A 	brief survey was carried out of the litera
tUre on lairy marketing systems in sub-
Saharan Africa. This revealed a substantial 
record of'govertnnent interventions in dairy 
marketing, but <extrernely little analysis of 
their ('()s((ltiten(s. A case study of' dairy 
marke'ting in and aronud Addis Ababa was 
startld. Antlysis of'the results oFthe study's 

pilot phase rcvcaled very low average levels 
of' inilk consump)tiln, and llt oll, i small 
priportim (10Mto 15%) (f" thoe households 
with less thit averagt iltcoiruls buy milk its 

et('tw a we(k. Ilte majority of'liquidas once. 
milk putchass alpeamr to take the form of 
(it'ct tratnsactions between coltSlners and 
producetrs whosc ht-rds are krpt within the 
confines of Addis Ababa. 

cially systems modelling, arld to analyse 
field data not analysed by other ILCA 
units. 

In the second half'of 1984 tho Unit concen
trated on providing a support sernice to ILCA's 
Arid and Semi-arid, Subhumic and Humid 
Zones Programmes in West Africa. In addi
tion, an analysis was made of the allocation 
by I LCA of its overall research resources. 
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Bird resistanceversus digestiblityin sorghum 
( ' iec'aitIp/ijehI% (lit' inh'n/ed ( 1 '0.111))lv'l e 


tobentil IbotIll anli - haeu 


Man' o]ll.C m'aur'dinithe leaves (blade 
/Id tclop Iiit,Apict/a p/ui I/l2.1 wiglhum varietie.s.7Pie var

tiol.
One' %ci i/ile't i icl /%olhd he'i C. ic/icii 'it,' divi hdIl int t 'c / n/ Io' grainpig-
Biri dama' /iii iain p/idu/in Ican men/alion: (onp / hald red u brIoun grain 

%r0i,Aluin in lhe' Woci-alid , ' u :1/ iha. (bied-i'ilaIt/al i'ie it = 17); and (;rup 2 
,,c/'l, /,'/cic'ccii,' ec/ PlaniccI tai idi,, hidlc hic, e'l,,'cc , a,/i tanl(nc/n-c ird-ree i.% 

(encic'ii eeld/uii ill wcc , ! la 'rij'/let. 7). Grup2hadla e1 'erpmanthorin afi/i n 
t'crc /ct/c , i ic/c','. / I/alidlic l/it ic/c tha (;nc/ I/ 1 eanif) rcd I'iaiihm cranidin ind./lil/k

(ire' a c nc/icc? i/,ic l -oioho Icncin l diic/I/i ,tcrca < 0.(I ). (;l/c/c2ari/Ao/ 0.2.9/;./ 
/olcur, /ci'/ (/ 9 h/i icil I( ee) c'/cin/ie / al/ IH) . f.1 tohw'1,111nl011 01milhot.lalidlio ''I 2 [lil .)-..- L /o, ,1011 "/,./ol (;nmlp 

/c'c/' d- 0).0O/). /i cl. 
relcp'd hr II.C.. I 'I \ i/l/cu it. .queoni i a c%a lant/e',cati/c,,c l 

an 'dpi., '/t illi w c,ihi, i, P ,e' t, Ic c cl/cl?, c ha/ /Ihe'' 
c,oii ,' ,'lation he/'

eli/an/ll (7:.', ., ll iic ' t,,c/' a tiide l' './i /Pi aithc i.acuidili anel 1'O.111)) el'd 

c cecececi i/.l/c a = 0.82. P < 0.(/1).
ee.lrr/c -eI cib/e/l h, '- ( 

iiltinc W/tiul ii 'r/(I oe avi (icit550 m, th' 7/'c' cleit/t iidiiat // cce'ltioi/uora/i/croxIli/ct' 'c ni c/,, l c; / /[cc/I ri/cccc ciii Iclic' c'ita ' /,ri/cr,'aciii, tc /cc eil Il/' /cicc//n Ii an i

red pio,'ii ti/c.Ih,' icidlii' c//cr c /,,dcieii il n ii/c',i/ aini uld ci Mt' Ie' hiii/ie
conlaiii'ld im lible' /r iotcaci dim . Tht'il / icil. Ilc' eac/iec/i/c' c l'', Vtlie' ria' 
on'li icah nIt'd hcclc/lii!,Ilc In hai"'e''iic i / laicc ,cil 'r/ cii I id/i' plca/ hoI lns ill th ' Ic 

n l i - /I-C(Ji . 7'h,' (I ba c rc'itci Il Ihil iiaic' ic'Ii c/' /,1t ' e loentiI l/l i 
ccclii leMcc / r'e/ ui a)'Ie' /li', /i t t/'i/e l id ,''cIf/the rc'cmi/ing,i'd solutionlcl 'ci u0a 0 c 


at/'5, nnin.I/it cm'n/ ul/ ,' cimi hi/itr. le' clct' 'ncie'
'c ca/ c/' 1 - 71/c/ih bi l rd-ieictan ivarietl 
.1ure ntleiw/iei/ l e i/tbcc/ i I'cc' 'no// 'lie; Ic'/i ,cauliIi ,/iII II) and a lent 

apranl iicaniriis Il/el c,%'ii 
,S'olibl; a d inii be ralidins ' /ielbith/ emi ihm viide andthe qual

/ ilec/ idiii ind, 'ariieie.itould 
c/c'/i(111lr i/cc ,irai 

and in 'itce cc,oal I iic r ,';,Illibilit it I't'ld.? f/I' v / /lirst/i k. 

Relationship between In vitro organic matter digestibility(IVOMD) and the proanthocyanidln index 
(total absorbance) in leaves of 24 sorghum varieties, ILCA headquarters, 1984. 
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The 	Nutrition Unit 
Introduction lake anl (lvstibility bcwecn br(ced groups

('lalch 12). 
The Ntitritioni [hit Isbsascd al Il('.'slC tad- ( ' ) 
(Ilar(t rs 	andI rils lal -tt1r\ iir lii, liiior 
loth aux lant l ial m idim al and s t't'lil l l virslm.mt"i 0lanalysis. 'llI'h< p'iI itdu\' c 	 lr.u(rvirr Ih'it-11i, 
for Ithet'la\msv I ,, III.qd ] ll,'.\'>lih a "fI,~, Suh-sath aratl .fi-l~ cnt ainl~tlsile~<than 7 
prlo,ga tlIII. -,, , c l t'v<t(d ni ll hmi dr II I 	 ,f h l ." Mn l , 1 8 l il l a ,nkc ,'s l( is p~a l y . ' I 'l sl ) (., i( .s r t i cu la r 

i(tl ia Is , ,lIwuui,, tii-'l ' 	 tmpti) lort g'l]irl' producc andd i lul Iit<l I tttt li tratn 
Ow uriprn: . 1-t1ad bijI i ,nlI;: x Pi/ lhs il l ',, (i ioioi'. tin Ic t ,tilt isknow\,.n abot 
lr ,v,' d I tt.(r,t I ',q k i (di , ,,, k d h,1( , , liit ,, ,lII - Ilhcq.1ml(i als g iven o o nlsva, 
p Isahlg itt I( l i it( [,,liitil ga, insc.i'l'h ,wthrrlloI< m
 

(Tab 1lwlo,oItoolendlffren br ,1D e keithN u trition (d ichrittig h t ,tiinials,. it,, , ,,.,\." ,l h,. liI fineysdl,.4iI 
 l i," 


D eBre Zed tili 	 lh,,1Ili I m In hi r+c-I h,+',l,' cwilliW 
HayttHaSr(d dh1ldkr\,+ II<, Iw h" ('llhwic'nl 

;.'1vl)(,,.l+, + ] l H i-Ji l'lllV.'(I'4- I Itllll+ll
Ii c'(H 


(Imttd ll I(MH , lit dlillci cm c'"iH F"H111,1linll
\%(,k (mitlm clle/td lorA o.\1,11 
coiuld ll 	lh ctIc d 11o.'11)ll([~ lcd't11,lt <+ r 


HighlI
a.ndi 
 51On
l, ltl. 5256h," ,ah d,Z 148b' h' , k oxen

V tluexs 1anuaIl thri m IItI/,i (illfl )')i'trial"11n1h.1 mII di,,<,rl, 	 ,,; lt, 	 MIIII, an k "()Ierl o inculi lllit il(m' Illtll.
'I,~ [~ iurrl-is 'll i mu 	 s 	 iN~hlandl>,. (',ulhled

],avc hmco '"I.11~ ]),'l rc/1-i( SItA-lIcd1 ,11\'., 	 IXVIn \1 Ct( li-d 1)()(,l grlss flayl 	 qluality,,
tion..\A 	 l Iill will ill,.imIt I,~{l )\ . ' icm,r] )()t
jiechl to (illirviit ;t kh,.til,, 

c stll- aloh <itktlit\ hay pilUs 7'n/,/um fiwl
v, P , iu uh, ti,, l).r at thi(
I ni, Ita;y rat. ol'27 g pe(r kg IM '"V7",for


stud(I ( efct(,i 	 intakc+td %();k,,mip )t I'c. 
 hayat l-lod~ 	 I& (Y'idlays. ( )XcII fi'(l atloar.
and ligc,(SIIll ldIt iii'ihih I n 
 c.("(,,,.ial;ml lG3 [/(d yv,Mhi,1 tho,sSlpphvlclite.d
lbred Ilolstil l'i"W'1,1I~d~(,x,'Ii. r il 
 , ,of, w\ith hIctuin, haty gimd 36;2 g/day. ()ver at 

Dugeli'.IImh fi,,ndl (NH DilI inak ×'n w i t,-if (.,it
h~rvcd gioUlp mt, ,c t,),(lit-v,, k- o M l)rio)d oI' 70)(lays, tcu]]cd l 
1.1),,m 

c(~stibilty
loads ,'quiv ,on,t,, I. I .\v.+.ti,, lw.tku, lh~t.< lfo r rf.,l),,.Poo<r quality ,grass
Ibodyv'ig~ht b\, mIJ<lu,tIII( i.l , tid /iitim vhihc su])~l l nts1)1;1 c, , h 1\ ,.,.'t,.I<'d 
I (.til]I~v\h .I,. lh.c,,r,t1 ,(d,I %%v Liv'cs]<( 	 , 11 I(1 . ,<r( , to tht+.I 'rthe'gr(ll)s as 1,0lh'.',s:
"Fhritih t(hlandzebn 47"l"mmml
5'ho(tmls cm h (Ili\. l.il. .h,.ii Oa - ' ht6 l , 167a. 1,,,,9azllpcir
,. k is. "/'lii/iunmhay as,lefilf.t<;r. Inv(a] c'alculated
firwl arc., cl: it ,(,,,ctd ,.+hI,'( \ 11.1 fids.+ h,)lrovidc, tlt<'San)- allilJlilltofl'prtli atsthlc

R~ations 	 ;Irt, lkt'(lti ad+,'1,ttmull/u w l , 7,11 .'/ir, andl allc(Ilitml hatv+; vahclt allloltln( of'
with li1i11lul (Illu lplt-l)I vo,wdt'< pr(ilcit] fili hc:th Imeg, Ill:-al and Tr+/fi ,uni.ltilic.s (d,1l 

with Ilr-a. M\haim,'(t. +r<'. 
 1,0;t1rthm ladh (d ItAk( llct g~roup) Irccived(n(msupl nmt.emeIc 
ofr' l l,..titr, diig,.stil'ilit+ ,l(ralc' ofal. \ 
 Li<(h anmal was also g+ivcii I kg ofnl,asses.
l)assat,	 oI' <liL1q'sta
th,(,lLlh 	J11. Inte'stinal P-1r day.v I)allyv v,'<.rc "Tfo/iuntL.,Iils 1I g wL+,.ith
tra.ttt
RPe..llt. in l< t,(1lil 
 sl,i th ill- SIII)l)h'CII)C I, 31- vithl e ttq.% r SuL~plt..ci 

Table 12. 	 Digestibility and Intake of hay and straw when fed alone to oxen of different breeds, Debre Zelt,
Ethiopia, 1984. 

Digestibilityl of DM Daily intake 
Breed ( )( 	 W
 

Hay Straw Hay Straw 

Friesian x highland Zebu 470Oa Z46Ila 1.67a 1.69a 
Highland Zebu 51.0b 52 5b I148b 1.45b 

values ill acolkrrifI ma l I fhrenflIFller.;(Hf lfr,al (I. "F),,f;if 
 i~r;ll/ 00 
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357 g with T'ti/o/iuut andi( ,,m' stipplIrmicii anid 
-2 14 g NNifilt0 sipIJ)~tihiet. C tilled )XI-i cani 
therefinre he hI'tted .siiiesshilil with h%-

Suppleenitationr of cereal crop~ 
residLIes With leguIMeS 

Suphl)IittIfn~i (d celval coup [I'siducs 

andit itakv k-uitird withIi (ll irs(iuc I 
aloneit (lAH. 1 VA')Anual Rr/nun 

1-inev~('h1) t~ihti'je'uiit b\ 

1)tandi~uS. tial \VIs 1( wmithc iltIIIl iii 

cstrii (XltiiiiI)Invthi staw Ow c;ics t ( 
and iSithlittiittim 'Id I'V'1 uIStltIiit 
o-ih ST,d ull It -fItt it a w1 t / i'se,iIA hu 
D~iesttibiuittuttHwal(i (1tflsttmtss -- si-( 

aditioun o-IP -- r ) orS't .Stiltti ititi1iiumd N 

tilir withe l ilow. If( \filT l11u i 

uvi OfI Sol irtI 'I (Y"utrittIs ttus son whic strIaw. 

Comlet titillv 51011 wllfsta w +ill- +stdas 

Tlone, hre+ i )SiwasI ';ni-tt,. xsutii~ Itra 
-I- nroasss/uieatitxtirear I Ncs(it -;ii 

hiitIr ,I iu -1- itt li tti, a It i l il h 
svas~~~~itiitiil liv~ theag 

56m n (lios.I~ 

io I* firiulum ht iiitikc (it' whrt st raw 
was (I((It istd. Thc adithtititi td titlioastc/ 
iti~csNii1itiltetild itititcascd(l l! IM (.(I]ci-

Iirtikc dtji.tlltyivtotal DM\ tot!] .\ sojppIt

Im-fits Sil.Ilifi(il'1tt11(k of t'dt ~tt.t~ii~ 

cicascd bN timtoteI ii 21(),1,, wlicii bimth Tii

1,111)(rat Orv st UdiCs off'aUtii tiVC 
xaliic (f feelds 

Fibredl~r%si tui imaiyth:ila 

Im 1him )I: with cml 11teiaJly'ittttit 


fiv la hitl I8ti tlisstIf I stltilci rtiith I 
ilis il p~)J.c thisalltthtf-lhtivtinithehis 

tfo(tibl llifStlil Iltropia 

for;iI ilr m li.-dttuit~c 

wit hiti 1: Ptitil ttt /opibr ii\vIl dg' 

1,0it18vItitir tisIitittlititin gw s. 
tid 0) tt 27 stawiiijii isi y) ndiijIsi 
Mhod 2:k hi istd t e trttii dtxer
ttl h Iiii t ItVSl itvt IJtlti 
giuthiautl wtlhattus 

8hls 



,L-9
 

Inlitt ( straw sanllis., tOw'ui111 ti c limnl'ntl1 i tll wall ()rfiit IniI te ativ..s. 

fibre (iigestililit\ was 3 .9unilts gr ti ittt(r (hall ( ll ii t -,iidltl'.siSl. ( tw< iit hlS.o' 
tie estilate 'rom Iethod< 22.3 6t.t u %I ad tits ir ov 0f 1 lftia lIl.'.
greate'r than thatt irmn Nl<eth.(l 2. (0.Nltilasel~,''<r t-r'atrch gl~tjilps+ It .lll 

nltho(is arc thi.s l'ss (.lii'tti,' lllIi ilig ctilltis i.n ii shnxI I () il ii ll hl;'u ihw'
 
fili(ro-orgiltllislls ill uiigc.S<'lht lihrili t 
 nlt1Iois Ofi'irigv liblu stich ;.s tlew h ' illall\ i 

Cereal cro) ti-si thiis. h(ii<rgclt s\,st<.nt, p riIkdIlituhigh i.'I (I'
 

Illthe lr v;< l tiiifi t 1111 iitott.- tllnda Tcihasl lu it dv'.si nt .s ill itca a ll Ots. 

fibret (lig ( l)l int,.16.6 i ii l 1itllg h.l.l,t .tip le-ait.+ t :1
\..its 2lt.-c l n If it. a tlm uestsbr M t od:. t11W igfica ntly d if'- mtiolt oIll c. tl~ma " 

1.:rt ( 1)= 18~ oi n .N 2 . l it 7 ()r lara tttslin lt' m i 'n, ..
 

fi e'h 1, bi lw%%,i s , i fI'lt ar nt ()Icoll vetlil ola l a p
c'n 0).)I ., h'th<,( tlh, t w hi ch , t. 11 (r tl 

10 ibrovse sJ-l.(is, M ctliid I gave itllgatiV, altimiltl l'l llt. Resttlts lill i 'thatill e
diges'.tibility ibcc'atlls Mibre't ( Ow lesi 'lcs tn1<'thmcl;T~LI' ntfit'. l is i ;is. as <Titv'ittt 


inculation with h1th1 c'iz, wvt.';VII cl(. t nlleltoiis (Tilblh l3).
 
tillt tie total fibri. 'l'1.5< Ii )ws< Slc.ti.s
 
(ltaill latilllitts whilh ll jihit andt1 plili+t Table 13. Comparison 
of ILCA's microfibre ap
tat(e l/.vItii iPriti'tllitilt \%hhi Iluttill paratus and a conventional method In
till . 

determination of neutral detergent fibre,eltnt r<.tnn>vI.tlle MIdicIihh ttllillnl, , ILCA headquarters, 1984.

that inlltcil 2 iilihiti m ,andpirctilii tion
 

did lot occur. Neutral detergent fibre 
as% of DM 

Crop/component ILCA Conven
"Microfibreapparalus microtibre lional 

method method 
The a llillit i0 to tal ir i n rigais, i't'l Maize stayer 669 646 
residues and I)yl)roduclts is iniportatll ill o
terrnitillg ~nutritive vailti. 11s-Ill (ltvll crt) Teff straw 70.1 70 7 
idues tiir) is th. 111st iildml-lltt stllhstral Wheatstraw 68.9 680 
for ritlnot( rnicr -rga isl nis; ti 'rllit Sorghum leaves 51 1 526 
tile nmajol ()tr.'.(.t'of +'r, fortcry r.trilmlits.
 

;'stimatitl of ibri. by tIl Ill't.l Iih vlltilIdi Sorghum stems 58.8 60.4
 
isnot recountndh.c ill tntt hlvlelnhp( (ot(n- Trifoliumtembense 
tries hlicause it ilhld r'slitl tu.s totli hr., leaves 27.2 27.9 
lignin and hlici Trifohium tembenselltth1111se, an.not rHIC,,.T<'T',' 


in the crtude libre inethod, hIttt illi tllOrtanlt stems 43.0 42.5 
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High performanceliquidchromatography nolic conmpotunds was higher than fbr I)rowse. 

plants containing condensed taniis (e.g. 
Phenolic ColounllIidS Suc'h its talllits lower Acacia 'al). 
the nutritive valuie ofIrowse, Irage legillnes, 
crop residuc's and agro-indtistrial byprod'lits. Nutritive value ofnuteg meal 
In collaboration wit tie (;rassland RSlcaI'h 
Institute (IK), high p-1.'firli[(.( liquid N'ue.4' nial can be i'd to nilking cows as the 
chrolflatlgrlpliv (IIP1,(C) tnitliods WerV sole sup)h'ei'nt whl-i other ingredienits are 
devvhoped to (Ivt<'rmllin,' anld sttid~v "Ahw.nolic dilitcuh to obtin...\ trial winols t t' to 
col'onlllds it) tropical forages. A l.l( detllrnie the elt's of high levels offee,' 

tlIIfntliod was alsi) Ilsid to dltcri<ill (' i neal oil milk j)rti uction or l.uitt(Ifli llf)o
tivcm 'ess o1fl'jl;tilf iogyuL isolliiti sitmin. (ows f'd i tr 3 kg o<l'nneat I)hiriiolic 	 ine'l 
comp tIII(I byvprecri pitaltiHwiIth terblilnn 	 .'I it )r a )..Id) +t per I}t;I l ay fin <'I of' InIorc than 

A.lnnual Repoi 1.i5,- i g nillk produ tiOl. 
tiiittiigi';jiis1W s Ilit il t .ill Ilii' Work ';irrih jltlI,, tilt' ol" 

lcetacti ( 	 t198'?). 50 (lays withouit flet 
Nitimu Il istituit* 

rtl <olsi tdsaim'.rr*leItgiI 'db\ ' tb('ig1lun18). Dilr itirli'i WIK s lierd I thill irW 
Soluti 18. s ihperd liuldcrotgllrtmlls oifetrad iitfir r'bi lilatm sitandc '' n on 

. eyl,ddiLngalna butt18rl4.ilcan )' rrcaiar terls - ( l nlade litml 111,-Itd 
pr vil n ltt+dratiils ol r(o,sfi'd 

Solutions fi-o-11 ',ItoS(•tplanlt.' 'oniv<ntional cil<:nr le<s. Both otici 
ttti n totlt< i ' itrt cows and that ill btitt<'r Inlade'1'oull 

co<ntailinlg ht\- c -a'n ac<idl 
dr'olysale taun,, is he't+lobium h'llaltun+. i d wer'iW<gl ihtr ill nt11',-,-li-dm and Ililcich e cows 
indlic'iaw' that Owlt lih - re'slpvctiv<ely) than llnCowsr'e€ove(it'isoladittt (1+5%) mlid 2.8%< 

Figure 18. 	 High performance liquid chromatograms of extracts from Pterolobium stellatumn and 
Acacia seyal, ILCA headquarters, 1984. 

Pteroloblum stellatum 	 Acacia seyal 
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B
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fed conventional concentrates (21% and 1.9% 
respectively). Nueg oil contains large amounts 
of linoleic acid (73%), which is reduced to 
oleic acid in the rumen. 

Nutrition of animals exposed 
to trypanosomiasis 

In collaboration with ILRA) and ILCA's 
Livestock Prodtuctivity and ''rypaniotolerance 
Group, the lnutritional status of' livestock 
whichiare trvJ anoterant or exposed to trvp-
anosomiasis stress is heing studied. A field 
team and laboratory hi ave" be ,n estallishid 
at Mulhaka in soither-n Kenya in cooperation 

with the Kenya Veterinary Department. A 
major objective is to identify nutritional con
straints to productivity and to study their in
fluence oil trypanosoniasis. One year's data 
on animal behaviour, condition scoring and 
vegetation as well as the chemical analyses of 
forage., blod, fi 'ces and water MTire ow avail
able. Results indicate significant difi-rences 
between herds in thlie ti il)iit grazing f'rolI 
Inollith to mont h, and a wide"variation ill the 
preferred grasses eaten. l)iflireices in graz
ing tine aire related to the ainotint ut'fbrage 
availabhle, buit tle results also reflect difler
eces betweei herds ill trya noso iniasis and 
tsetse challenge. 

Apprpriatefeed supplementation and 
the genetic improvement oflivestock 
AMost crop re. idue, and drv oa n gra:in, re-
sources in tropicalaream ate lon' in digestibilih, 
and in N content. T'Iher also constitut tle ihiqjot 
source n/fred/for ruminant livetok in .I/iica. 

Wfhen these resource., are the sole f ed 
availabI' they arte bahv .,ticient /or inninte-
nance, and weighi loss under the.ut condition., is 
nornal. But i/these miate;,at are supplemented 
('it/i an .oumrct' .uch as greenftra., or urea, 
microbial activity and /ibre dte.ution in the, 
rumen are enhanced and Jfed utilisalion i. in-
crteased. 11irher sulpplementation with a,/nrage 
legumne o, an oilied cake rich in protein .fire-
quent/i' increa.ise the voluntar intake of the-
basi( /eed and improve.v the' prot'in to ergy 
ratio in the absorhedproducts qfdige.vtim, thu.s 
supporting h ),'herleveh ojanimalpIoductivily. 

In the case qmilk production, the classical 
approach to coping with poor-quality ba,sic.feed 
is to supplement it with 'balance 'concentrate, 
based ol a cereal-rich mixture Supplemented 
with a protein source. ,AIbout 2 kg/dai of this, 
mixture is usual/y provided to a.vsi.st in meeting 
maintenanceneeds, anda./orher0.5 kg is added 
Jbr each litre of milk produced. Such mixtures 
-are usually expenvive, in short suppl),, and de-
plete local cereal reservei that might he used 
more efficiently in other wars. 

An alternativeapproach ih to use/eed sup-

Plententsthat maximise microbialactivitrin the 
runen andenhance the utilisationqoIoor-qualii 
but widely availableroughagefredi. Legumiinous 

/oragt and ni/wed cake., possih supplemnentedl Ie 
non-protein N in theJorm ?/ura, q0/ie colLude 
aht opportunities/orreducin, /ed cOt., inrea, 

ing animal per/ionance and rnaAing available 
cereal-rich concentrates, iuch as wheat bran, /ir 
pig and poulty,fedtg. 7he alkali treatment o/ 
roughageusing anmaoniationin clo.sedstacks, or 
the mixing q/ residue.s with strong alkali. are 
also technicall feasible but usual/r impractical 
under..lrficansmnallholdercondition.s 

ILCA studies in the major ecological.-one', 
o .-If'ica clearli indicate najor dif/rencev 
aniong breeds in their retstance to nutritional 
vtress, and in their relative per/orinance in the 
ahs.ence o/' nutritional stre.s .s,,uhsercoe and 
Irich (/912) noted, there is ,, negatiregenetic 
relationshipbetween thete two trit, II 'hereni
tritional stress,can he ,,:,4ated hi- improvin 
microbial activit' in ruminant live.stock using 
.trategic .supplemeni, breed improvt'ement as 
well as better perfrmance i.vpossible. In hie,] 
improvement in 1he genetic potentialq/livevtick 
can only proceea at the pace' determined by the 
inophrovements achieved in increasing the energ), 
utilie.ation of the roughages that make up (lie 
diets q'Afirica's ruminants. 

Source 
'crco J E and l"risch J V. 1)82 Aniial 

breeding for improved productivity. In: 
Nutritional limits to aninmal production front 
pastures. CAB. 
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The Forage Legume Agronomy Group 
Introduction live of the collection trips were done in col

lalboratioi with CIAT whose staff were col-The Forage I 'glluen :\gronomy G r(..p ais letting Ilraciaria and ,,lndropogngerm plasm. 
to investigate, evaluate and pronloIleti i- These trips yielded :375 lines of'3( grass and 
troducti n ofiiorc productivc plants, par- leguine species. Rhi.:obium str'tinls assi at ed 
ticilarly legunlws, into African livestock pro- with higlhland Trfihum species were Isoc ol
tIltition syst(mis. lected. N(dules have been silt 1 a inutml)er 

To .late th C( tip has identified, ac- ollhboittori<s IM isolation of lelelive Rhizo
qtied arnd scretvl(d suitabh h'guni' linles at !um stmains flr proiising Tri/olium lines. a ranige ()"sites. 'Ihis work tiwvidtes set'ds Another IILCA--(IAT cttlectioni trip 
and technical aIvicc fitr ILAA's lield pro- was unlertakri inth casteir and soutliern 
grarinlnes, anid llaloionii r-searichi itnldtw'lt-(1( areas ol Keitya. This yieldld -12 species ald 
enintorgallnistimis thrmiglumt slit-Sahiarai 17I lines of grasses, aid If) species and 255 

i hwlea.Group io (w also cricerlrid lines oh'eguics. IICA statt'also participated 
witi heguniie estithli.dimot and(ec)ogy, r.- in a 2-mont collection trip iadc by the iliter
dcltivity inimsMtS Mid trliiping S\stv.is, riational Board for Plant (;eimtic IRosottrces 
N fixatioi, soil lirtilitv ,andirrpijrm l.tris In (III)PGR) litNiger. This trip was initcnided 
lod crop yi]((s. to savy, forage germplasri tireateid with 

'IhI (;ri Tlfias a ke' 0,h(' iI trajiling g('relic crosioil: l08 fitrage linies colwere 
aud coirliiiriltit'i titti ir'' lectcd.all l '.s('arc'h Most of tl (;ruip's cole'ction ac-
W inkc's throgh the ]ubliltioln tivilies have hieei sipliorted lmirnciall byiI Afiica 
olgerinplasi aidi' iinlriulintioi nlws- IIB P ;R.i age 
Iettr's andlh< tooiii))ritioim ol'a n'iiwork ()it Agernplaslsnl catalogue listiIngdtlails of 
forage' systcnls, all lines held by I L( ,Awas preparCd during 

1981,.

Germplasrn collection N1 iuhilplicationi ofgCrInilLIsni flor storage 

aInd distribulitri to national prograiiinics in-All imiortllt iil(t of (lii(cripl'swVoi k is creased duringi h year. A 2-ha irrigated 
the acquisitiiin, cnIllhetiol, ttlilIII(( arla atrllilill .uid I ICA Iieadquart('rs is iiow Ieing in-
Intltiplical ( ii uternil)lasnl. "l'hnse insivel] used fir sccd iuhntltiplicatiiion.I li'rtgt. 
acti ties are inrie cd tot mliake firage gemil
plasin of high potential Ih'elv available to Field activities 
research and d(vrlncit wo.)rkers ini stlb-
Saharan Aliica. IIA has h. designated Th (;iril's field activities are iid( rtaken 
by IlP( R as the ceilirc to hold base collec- at IILCA's headquarters at Sholl., Addis 
tions ofeertaill .\f ii(all .an sage'peciesollgli Ababl, Under highland, slblllili I condi
ecoiionic valiue. liese iiicluide ini'nuilit'rs off tions, and at altdiuiadtitides iii the Rift 
the genera A'"eOwlonia, Alrican irfidium , Cen- Valley at Abernosa Ranch, a semi-arid site 
crus, DIgitaria and CiloriA. oi alkaline soils, and at Soddo, a silbhnumid 

Over 1300 lines of leguilituns getll- site on acid soils. 
plasm were acquired iri 1981 fionr(rgIilii I-'he Ihigl and site is tised for tile agro
tions such as Ile Inierl rlitial (Center tlinonlic descriptioun and initial yield assess-
Tropical Agriculturie (([Al), il( Unlivrsht Illent of Ileii)erait' firage species, iainly 
of'Florida, the CornolilIh Scientific arid highland African Tri/llium lines. 'Tlle two 
Industrial Research ()rganization ((SI RO) Imledin IIinid1 sihes have relevalice not 

ofn
and the United States T)epartmnrt IAgri- only for areas'tOlihitnpa but also filr other 
cultture (USI)A). iareIs if Al'ica. Thcy are beill used as dem

las frtheE'ven collection trips %,re ila ill onstration and training sits as 

Ethiopia in 19841. Four oflthese w rc made to iderificati n nfpro mising tragu lines for 

as hrowse 
by local fit lii r rs. Ethrina spc(it's wi' I ' tiund ticular emli)asis was pLacd (n the screening 
to be the intost wvidcly plante'd, jtarlicilarly of specics with browse potcnitial.
 
Eryfhrina bruei. Twenty-six species aud 98
 
lines of browse germplasi were collected.
 

collect native l1eguie species lisi'd compara ble eriir<tnnm'niris. I)r ing 1984, par
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Trial results 

Twenty-seven lines oI'annual Trifolium species
 
(native to the Afirican highlands) were planted"
 
in a reFlicat-d yield trial receiving 10 kg P/
 
ha on a 
Veri isol at SlItoha (2400 rIn a ltitud(1e, 
900 mmn rainfiail). 'Ilre resilts shlowed thlat \f
 
lines ofT steudneriand 7.quarinianunm gener
ally gave the highest s'ed yields, while Ihose
 
Of T. decorum requiired m1100 tlhain 13(0 days to
 
achieve 50%.~ flowerilng Cl'ahle H.! Soiire
 
Ii ies . rut.pfe/lit"uu, 7 decrm and 7'. -f ,
 
quartinianum produced more than 8 t )M/ha. 
 "
 
'llhe
highest yieldI Iit ,' v.as II.C \ ( )itI(7'. Il.k..'
,.

quartinianum), \Vhich I (ll()( III(l t/iuaof])M , " 

and 0.9 I/Ira oliic m11 	 !1IriritVt. 1O
 
'l ii filri' (I&I(. smiall rm isII I(M.I 4
 

limited growth Ili trials at Addis Abiaba arnd 
 Li '
 
at Aberrnosa Ranich. .\Arosit i,,7-,,onth ', 

.
dry season h piccIvitlar t std Ih,' 198-t rsi s 	 Or._ 

Caused t.rdec tli I f t (,I' li- ' i ,,li. / . 1 t '..te.li, 


nofonia, Lablah and Z1itia wcilc in ,ig t'h
 
most vigorous SIirS.. h'imaa cv. \'erarro
 

was particilalirrly .igeirol iII re'or(w ing I1,1111
, 


lprodu tvs'ird hftfi.nreigail ()II( hIying rit,
 

nieXV trials, tife0'('rsexI Ilg ()I'flatiV'c patr.Ill'

with firag. liglillnts ;mlIla ]iiwsi' l .(lNo
;I bini f s''riI)is alilhritnll s( irifiction has 
trial, were both s ('viirlv alloilted bv tI' shorl li('in oIbsc'rv. t')miodium intorum c(v.Green
grow ing S tsoll0'. 
 vlea is ills()slh)'u its lft(o Illw ell adapt(d, 

Despite " he iirial rlirlfdll at gr(,wing ll(ir (()fl.anrdnnnlow 
 en.sete
(false
Soddo (9001 ;.,toad of' 10) int1) thrc was illirlria), aind his suIvieV(l (titling for ariexcellent 	 growth of, adapted fIguli.s, pl.n- nial lid. 
ticularly 	StIY'/.malhe.t spick's. S. cvi'nlen~ii(v. Il agrnmoic ('xatnuations during irri-
Cook is tire roost "'igorlms l'gtruii, ihltlif.(I ttcI scd Jli(fllio at Zwiti, 	the Grouip
to dat ,producing 3 t I.\I/tia uidrr itkg P/ has irtlilid I nlrevig-ois lir's of'S. guia-
Ila in til-firsr griwing sc(,tsmli. It hals stit- an'din()at(ofS.htamata which are appar
vived well ii litrrners' It!Ihs If',r , tlv2 \cars \,l('z i re'sistant to local strains of' anthra,.
interplantend witi raiemiand ('I1ifor at ina! I n(si.. 

Table 14. 	 Agronomic characteristics of selected lines of highland Trifolium species,
ILCA headquroers, 1984. 

Yield (I/ha) 
Species No.of Days to 50% Yield (U ...
 

lines flowering DM Seed
 

T.decorum 5 > 130 5.1--8,7 0,03-0 3 
T.quartinianum 5 90l-109 2.6-100 0.8-1.6 
T.rueppellianum 5 79-95 5.7-8.2 0.2-0.6 
T.simense 	 1 113 2.8 0.02 
T.steudneri 	 6 73-104 5 1-7.2 0.4-1.5
 
T.tembense 4 93-129 5.1-7.4 0.1-0.8
 
Other Trifolium sp. 
 1 130 70 0.2 
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Cooperative activities triIutecc to over 2000 scientists both in Afi-ica 
arnd else whnre. 

Ihe G'oI-J) Ihas provided experimental Network activities Lre ;Litimportant 
quantities of'secls to cooperators in 15 Afri- part of' the Group's w,.!: 'liiiForage Net
can and 13 otilrcotilitrics. II order to pulbli- work in Ethiopia has regular meetings andlc 
cise its germ 1 field trills, .hJpublishes aNewsletter whichpiasin ilcldings and to improve 
cornlinunicattions, the Group publishes a is (listril tedl to abloi 201) scientists. Molti-
GCermplasm Newsletter in collaboration hoeation trials within Ihthiopia are', inlotr
with thu Plant Genetic Resources Centre rant as)ect of the network's activities and in
(P(;RC) in ilthiopia. Illt Newsletter is dis- chldes strip trials antire licated yield trials. 

The Small Ruminant and Camel Group 
Introduction 	 with tilte Livestock Policy Unit inthe design 

of a research irogra1nn1e ill Somalia and of 
The Small Ruminant andtCamel Group as- fitrming systenIIs resetrcllh ill Zimbabwe. 
sists ILCA's field programmes with tle design 
and eXeCItioll of fielid surVys andtcxperi- Collaborative research 
ntents, and also ibeI)s with datt t anlvsis. In 
addition it pro'ides advisory i rId :tlytical \nalysis (f dta oi small tuI mnts from 
services to national and region i researcih or- I l.(;A's field prlgrail es showed tilat higl 
gallisations. levels ol'pr'-wvalli. mortality are probably 

-
During 1994, tile (; mt workedt closely tile- Inaijor con1straint to in'reslsdl)roductiv 
with the (omluter Unit in dlala alalysisanc itv ('able 15). Poor growth rlates itre also 

Table 15. Pre-weaning mortality (%)of kids for Jlifferent variables at five African sites, 1978-83. 

Variable Sudan Mali Kenya 1a Kenya 2 Nigeria 

LS means 24.8 35.0 22.3 31.3 23.0 
System Ab 24.1 38.6a - 25.1 25.0 

B 25.5 31.3b - 35.1 22.0 
Sex: 	 male 27.7 37.Oa 21.7 33.2 23.0 

female 21.9 32.9b 23.0 29.4 24.0 
Birth type: single 22.1 33.3 18.8a 22.6a 20.0 

twin 26.0 258b 40.0b 22.0 
triplet 26.3 3 - 28.0 

Birth season: 	Ac 21 3a 39.5a 23.8a 25.9 -
B 34.0 36.9ab 14.6 - -
C 16.9c 32.5bc 31.4c 31.4 -
D 27.Oa 30.9c 19.3a 36.6 -

Parity: 1 43.7a 47,9a 23.6  23.0 
2 21.6b 38.8b 20.0 - 
3 12.3c 31,4bc 13.0 - 
4-9 19.1 b 26.1 c 20.2 - 20.0 

Flock: best 16.7a 21.5a 12.4a - -
worst 41 Ob 54.8b 40.Ob - 

a Kenya 1 = Elangala Wuas Grop Ranch,1978 -81, Kenya 2 three Kapulei Section group ranches, 1981-1983. 
Sedenlary, B migralory, Mal irrigated rice, Kenya 2A 

Nigeria A = fores, B = savanna 
Sudan. ,ai_. = cold dry, B = hot dry, C= rains, D = post rains, Kenya A = short dry, B =long rains, C = long dry, D = short 
rains. 

For each variable, means insame column with different letters 

b Sudan A = -- A = ainted mnilel,B .	 = small flocks, B = large tlocks; 

differ significanlly. 
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e/
 

limiting, indicating nutritional stress as- des Grands Lacs and to the Research and 
sociated withia discase hurcen. Reproducliv Spccialist Scrvices l)cpartmient of the Zim
perf6rmance appears to 1)( satisfactory. Th'i e Iabww Ministry ol'Agriculture in the formu-
Group is collah'orating with I LCA's field lation of'research programmes. 
programnues to identify tire causers ofitortal- It Kenya, Ill' (;rotp has collaborated 
ity and to overcome disease prl)leims with comitierrcial ranrches that include camels. 

lit Butrkina Faso, research on the pro- A Jrelitiiary analysis of data has shown 
ductivity of'sheep and goals ill the Sahdl utrea thai Ilre(ling is not seasonal in thi, area 
in the north of the country is fiunded jointly close to the equator. Howe,.,, it is probable
by ILCA antd GTZ. Initial results suggcst that tiis is dllC to the highli nutritious feedthat high niortality is again tlie major ci[- av;ilable throttgh<otit die year on commercial 
straint to productivity. ranches w frowse notbrec has previotisly 

The Group has assistud national rc- been used. 
search organisations in both Rwanda and lire first issu. ofthe Group's Newsletter 
Sudan with the preparation of long-trim was (listribttcd during October 1984 to 
data for analysis, and is cuirrently analysing scientists working oi small rtminant and 
data from Rwanda on sheep and goats. As- camel prolehms ii, 30 African countries. 
sistance has also ben given to the Institut de Copies were also sent to at number of other 
Recherches Agronomiques et Zootechiiiques couitries where these species are ofeconomic 
de la Communiauti. lFconomique des Pays and social importance. 
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The Range Science Unit 
Introduction 

The Range Scicnce Unit was established at 
ILCA headquarters during 1984. At present 
the Unit consists oftwo senior staflnlmC)crs 
qualified in animal production and plant 
production. 

The aims of the Unit are: 
• 	 To conduct litCrature reviews and to 

give guidelines 1or 1LCA's rageland 
research; 

" 	To develop data collection techniques 
to faicilitate ground truthiug fir satl-
lite imagery and aerial sure'ys; and 

* 	To test and develop mathinatical 

simulation models to ailyse large 
sets ofdata froml ranlgeland areas. 

Initial results 

Literature surveys in 1984 included a coi
parison or traditional livestock systems '.md 
ranching in Botswana. In terms of tot;:i out
put fi'om each system, the study sIh,)wCd that 
ranching is more productive on a er Mnilml 
basis, while traditional systenv., are more 
productive on a per hectare basis, despite 
high rates ofanitnal mortality in tile tradi
tional systems (Table 16). 

Table 16. Cattle productivity Intraditional and 

ranching systems InBotswana. 

Productivity" (kg/ha/year) 

Component Traditional Ranching 
system, n 

Heifers 2.55 1.44 
Bullocks 3.31 2.32 
Young bulls 0.52 0.15 
Total +6.38 +3.90 
Effect of mortality -5.65 -0.83 
Net total 0.73 3.07Calves 	 6.53 5.01 
Milkofflake 2.22 -

Draught power 0.65 -

Productivity per ha 
(kg/year) 10.13 8.08 

Stocking rate 
(LU/ha) 0.17 0.08 

Production per LU
(kg/year) 60.65 101.00 

a Productivity figures ae liveweight equivalents. 

bLU = livestock unit (250 kg) 

Food chain efficiency, delined as tile 
consumnption of'p!ant gross energy (GE) and 
crude protein (CIP) by cattle divided by tile 
production ofG E and CP by theipasture, ap
pears to be higher in traditional than ill 
ranching systems (Figure 19). The diller
ences betweenl the two systems, expressed as 
Figure 19. 	 Percentage of available plant energy 

and crude protein consumed by cattle, 
traditional and ranching systems, 
Botsy;,jna. 

Traditionalsystems 

Ranching systems
 
Percentaae
 
consumed 
80

60 

20

0 
Grossenergy Crude protein 

production per animal and per hectare, are 
fully explained by higher stocking rates itt 
traditional systems. Thus in traditional sys
tems there may be a higher risk of pasture 
degradation and a grtater frequency of food 
shortages in dry years. 

[lowevr, t stocking aitiafow(r ra tes 
changes in )roduct allocation ill these( sys

tels Would probably lead to lower produc
tivity per cclar. Nationally, this would 

result in lower total fbod production and 
higher unemployment. Thus a socio-economic 
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analysis at the national level is urgently 
needed in Botswana if] order to assess tile cf-
fects of developing ramching at dhe cost of 
traditional systems. 

During 198.1 rscirch (on rllotc sensing 
was started, and work began () l - ts( of 
maieniatical slitilatioi models. Ai ILCA 

The Computer Unit 
Expansion 

)uring 198.1, ti( ,omllt(r hilldwlarl, avai-
aleh lit IIC.A vXpii.(ldcd rapidly. lollowing 
the 100', i11r1('s' ii <01 1 uter usc luriu1g 
1983, it was <lcifud ti i suuu)nt iii-tcuu-IlfaIdadvitiumial 
LUtelr wias nl(ded a I I IA\:A hc;tt uuteus. 

The Iew I1 '0l)(i I1putur %%asiii-1811] 11i)i', tlhi 
stalled injJ ili 1981. 

The tw,, Ill H'O( uuiui-,n putlurs ;Irt'(I(t 
'hardwl ic'd link d' and(< ti(tt I t(0)t 30 teu-
uniials. lh( lut'w s\",'tu l I)1c , :jliu (h'l t( 
include 12I ttruiniils. 

.. .. . + 

L 

model has been cvaluated fbr its use in pas
toral systems. Results of this preliminary 
evaluation were presented at a workshop 
held in Isiael in February 1985. The Unit 
was res)onsible for the organisation of the 
workshop and ft( I iblication of thit pro
ct'diiigs. 

11 addition to the linii-r:omputer, there 

has beein an eXpansion ofmicro-comlputer fa
(ilitics both at licadquarters and within field 
prt)gr;lluit(s. This eX)alnsion has been based 
,II IIP1!0 1 i'r(-cumi 1 ,utturs 

.\ uuuut nIli(HA'ro-.oll)ulter 
s, pIv';t]'k;tgcs %ver 1)tlrcluasd during 
It8-I. .slt . J)at. gcs ruruentlv avail. 
ab ih)r, with I II'I :(1 u itln-(suiputt~rs ;it 

(,IA re listed iII l'ubh 17. 
i'lle I lit's tiiug v s itiguu clitcd by 

tv,, l'tll(o)liili gladli at'., who jotined tile 
U hl1it s prt in 198-1. Thet l)oglrammers 

t.. 7. 

) I///I 

-L 

-.. i 
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Table 17. Software packages available for use Unit now includes four senior programmers,with HP15O micro-computers at ILCA, two trainee programmers, a biometrician,
1984. five data entry personnel and a secretary. 

P.A.M. List and Word processing:
Start Application Memomaker 	 Computer use
Programme 	 Wordstar 
SYS-MASTER Spellbinder 	 Computer use during 1984 is summarised in

M.S. DOS Miniword Figure 20. There was an increase in use by
Format Programming languages: African researchers through ILCA's train-
DeviceConfiguration Basic ing fellowships, and by external users within 

Application Master Fortran Ethiopia.
 
Copy Pascal 
 Within ILCA's research activities, the 
Install Cobol analysis of data from 	the Livestock Produc-

Editor Microstat 	 tivity and Trypanotolerance Group accounts
for 40% of computer us(. The HighlandsDSN-LINK Mstat Programme and t01 Ethiopian Rangelands 

Visicalc Minimax Programme together accounted for 25% of 
Personal Card File Graphics: research computer use during 1984. 
dBASE 	 Graphics 150 Computer use by the Administration 

Picture Perfect and Finance i)epartment increased by 100%Lotus 1-2-3 	 Diagraph during 1984, with the introduction ofa newPrint Graph Graphwriter 	 accounting system and increased comnputeri-
Utility sation of administrative procedures. 

Figure 20. Use of ILCA's HP3000 mini-computers, 1984. 

Total use R*Research 

External users 	 Training Other 

Computer system 

Administration 
and finance 

Research 

Information X 
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Figure 20. (cont.) 

Research use 

Forage Legume Agronomy Group 

Kenya Rangelands Programme 

Ethiopian Rangelands/ 
Programme 

Highlands 
Programme 

The Training Department 
Introduction 

An assessment of* I l(;'s training priorities 
was concluded ruring I981, and changes 
wvere niade to sirengthetn and expand I 1,(:,'s 
involvemcetit illlIi\(st(i(k agriRulttrl train-
ing in Africa. Traiuting was siparalewd Frilml 
International Liaison during the ecar, mid 
a new Director ol''Iraining started work ii 
August. Plans ftif incre'ased group anMd i1di-
vidlual traifing ill 1985 %.(re apJ)rive. 

Group training 

A total (if nine group training activities wer 
held during 1984. Ihese were attendbed by 
257 people and are listed it Tahhl 18. S;otl 
activities were held at II.;(\',s irl 1ro-
gramme sites in E'ast and \West Africa. In 
addition to participants in II(,A training 
cotIrses, woirkshopqs and seninai s, tihllcon-
ference and hosel flacilities at lta(lqtiarlers 
weIe used hy'376 pirticipatnts in a further 10 
meetings. 

Arid and Semi-arid Zones Programme 

Small Ruminant and Camel Group 

Humid Zone Programme 
Nutrition Unit 

Subhumid Zone
Programme 

L P 
Livestock Policy Unit
 

Livestock Produclivity and
Trypanotolerance Group 

Individual trai, tng 

)u ring 198,1, .;5 awards were made for indi
vidual training at I ,'A. About a third of 
these awards w're supported by non-ILCA 
inds. Incre.in.ig emphasis is I)eitg placed 

on the use iit' L( A's laboratory and field re
s'arul linilities irtraining young African 
re'search scientists. Lutug-tcrin associations 
with Il.(:A scie'ntists in the fields of nutri
tion, Ii rage agronny, data analysis, agri
cultural ecoinolics and animal husbandry 
ai niad, po(issile through networks. Young 
scittists can hel intrlduced early to the 
practical !pr(Il<.nsl f'SAfiican livestock pro
<tuctiot. Rather than doing their graduate 
re'search inl thec deviloped world, with tech
nologies that tuay no(t b appl)rolriate to AP 
rica, through IIL('A tlicy can learn how to 
use- methods that can he applied in their 
]llnte uunlries. 

\arin us hvels of individual training 
have h)beci (lhvcloped. Senior African scien
lists are olt,-n in residence at ILCA as visit
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ilig Sc(iti'ts, f iir( th11'v (:ii's \%hILII). ht IsO studvyint "Icuhtini
kt)v,'du <' Ir ,\hi',,t': jlu(lih~ v~i~ thII ( ,.\ .,LItional hii)rl;ttrLSi(s visit ILCA 
stafl]atiul it;titl.(,. Ihiri arc uu, cight post- is o+ I .I 1 )1rths to larni ((m)ter 
doitulLI ltssor( i '.itkhigtti)i lo1t I- to 2-y'er Intihoids foir data ani lv,,'sis, attil IItlhtito and 
I)tRiOdls 11, N(i't-tifi" ir(i t .c tlr I I,(,:..\ tr stdI(I' t((hIdui ( ,s. 

"]] ( in io r<, l ) ( -i n gsInt l r t t m . , l t m u t t ) .'~t ' 1qts T h e sel f'r a i rl h s ( ' i i c( ' m ( s ( 

th<'*1 !("Sl-;l( ii 1li , stgmuit;utcl dhgrv ', to ai i.iigc ti of' yo)ung. ilcd.d Ihll II) il i r 
al ld 11 1 1 d ,' .1 , l; 1 d l m , ,-() , I m uts l ~r i i l l i th (' ir : \ l lri c a l ls h c' ( ' ( ) l c Il )or e c a p a,bl eh r( e s ca r c~h 

I -.,I lillpi '++r" > ),I Ht - .. ,; i (-+'! sc'i(cl)t(" vork(,rs. 

Table 18. Group training courses and workshops organised by ILCA during 1984. 

Title of course 'v.,'rkshfop Sponsor(s)" No. of
participants Dates ad location 

Workshops
 
Small ruininant prOd uction in 
 23-26 January 
the subhuniC 7one ILCA/FLD 26 Ibadan 
Livestock production systems 7-8 February
research: The Maasai ILCA]MALD 75 Nairobi 
Incorporating nutritonal goals into 29 February--3 Marchinternational agricultJral research IFPRI/ILCA 37 Addis Ababa 
Guidelines for research on 5-9 March 
crop residues FAO/ILCA 34 Addis Ababa 
Women inagriculture inWest Africa ILCA/Ford 7-9 May

Foundation 23 Ibadan 
Production systems inthe subhumiJ 29 October-2 November 
zone of West Africa ILCA/NAPRI 26 Kaduna 

Courses 

Economics of animal health and 30 July- 11 August
disease control ILCA 13 Addis Ababa 
Animal nutrition and forage 27 August- 14 September
evaluntion techniques ILCA 13 AddisAbaba 
Farm analysis computer training FAO/ILCA 10 17 September-1I October 

Addis Ababa 
TOTAL 257 

FLD = Federal Livostock Department, Nigehia, MALD =Ministryo Agriculture Livestock Department, Kenya IFPRI = Interna
tional Food Polcy Research Inslute, USA, NAPRI -National Animal Production Research Institute, Nigeria 
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The Library and Documentation Section
 

Tllc LiI)IIrV and1( lDoctiuuiciultiuoiu sccuiou 

resedre-h workeis In Afr-ica (luring I1ml. lic 
f'ollowiliw IlfliljOIiictities i rtsectiiln Were 
explindedl: 

* llhu )I4ii41 ()f (.()IIjI (Iiisl(l lit(Irl-
1111 serc and~l ciJil awi l4V'I'lelu' 

services: 

fichec 

54II(1S 4(44 Ii,.1 
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Figure 21. Distribution and numbers of users of ILCA's SDI services Insub-Saharan Africa, 1984. 
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resources. Fie United Nations High Corn-
mission for Refugees (UNHCR) and the In-
ternational Red Cross also used the Section',, 
expertise in developing databases based on 
the MINISIS software package. 

Microfiche project 

The second phase of the microfiche project, 
supported by IDRC, was launched in 1984. 
The project is designed to identify; and micro-
film non-conventional literature relevant to 
livestock production in sub-Saharan Africa 
and to make this literature readily accessible 
to national research workers. In 1984 micro-
filming missions were conductect in Benin, 
Kenya (for the second time), Mauritania, 
Niger and Togo. Catalogues listing micro-
fiches collected from Burkina Faso, Ivory 

EL 

Coast and Malawi were pr:nted anid distri
buted 'n 1984. Fourteen microfiche readers 
and dluplicate sets ofmicrofiches were distri
butecd to libraries of national agricultural 
research centres throughout sub-Saharan 
Africa. 

Library 

ILCA's library provides loans, photocopies 
and microfiches as services to users. The 
book collection grew to 18 300 volumes in 
1984 and the perioclicals collection increased 
to 986 titles. During tie year, the library clis
tributed more than 110 000 photocopy sheets 
to internal and exteri, users on request. 
Over 26 000 microfiches were also distributed 
to individuals and research institutes through
out Africa. 
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Agricultural research publicationsfrom sub-Saharan 
Africa, 1972-84 
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The Publications Section 
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tion of a wider audience in both the developed 
and the developing world. A representative 
from the BBC's Farming World programme 
visited ILCA (luring the i echnical Advisory 
Committee (TAC) and CGIAR Centre Di-
rectors' meeting held at headquarters in 
June, enabling leading stafffiron throughout 
the CGIAR to give interviews describing 
their work or discussing issues in interna-
tional agricultural research. Several other 
journalists visited ILCA during the year, 
and I LCA staf niemlbers were interviewed 
by Ethiopian national broadcasting services 
and I)y'Voice of America'. Aboum 25 news 
items and artic.les about I LCA appeared in 
newspapers and t(he polilar scientific press. 
The number of reviews of IL( A publications 
also rose, bringing awareness of their avail-
ability to morc people. Iwo coinircial dis-
tribution schemes for IILCA's pulblications 
were launc:lled, 0iie through the 1Inernational 
Agricultural Developmin Servic (IADS) 

covering the North American market, and 
one through Josef Margraf covering Italy 
and West Germany. ISBN and ISSN num
bers were allocated to ILCA publications for 
the first time during 1984. 

ILCA's mailing list grew rapidly during 
the year, from 3234 names in January to 
4714 in December. Ilewever, unchecked 
growth in a mailing list quickly lei:ds to was
tage, and clbrts were made to prune the list 
by means of a simple questionnair: sent out 
(luring the last quarter ofthe year. 

Staff training 

Five local stall' nicibers friom the publica
tions teai receivcd overseas training during 
1984 - two in publications design and pro
dliction ianageienit at the London College 
of Printing, and three in typesetting and 
l)ressmanshiI) at Linotype and Heidelberg in 
West Germanv. 

The Audio-Visuals and Mapping Section
 
The Audio-\;isuals Section was fbrmed in 
August 198-1; it became the Audio-Visuals 
and Mapping Section at the end of the year. 
The Section brings togethtr photographic 
anti LdrtOgraphic stall' wh(o were previously 
working in dilfereint ILCA uinits; two addi-
tional staffhave been icci iitcd locally. 

The majo r aimis of, the Section arc to 
proluce tape/slide prescitations oii II CA's 
work i)r a variety of audiences, to pro(die' 
visual aids f'or ILCA stall'giving conference 
presen tat ions andi to pro)vi(fe aucl io-visual 
support to I LCA's trai,,ing courses, 

In 198',, the Section prod uced copies of 
tape/slide presciitations i.-.I LCA's work iii 
general. Two English a,,c one French ver-
sion(s) of' time ILCA Slide Show are now 
available. All three presentations are nwounted 

in one set of projector carousels and are ac
cessed by the choice ofcassette. Copies orthe 
IILCA Slide Show have been distribuited to 
field programmes, Board members and 
selected visitors. 

The Section has developed expertise in 
the l)roductiom of computer graphics using 
aii 1-P;50 micro-computer and plotter. 
Graphics are produced as overhead trans
parencies, 35 mm slides or as camera-ready 
figures for publication. The number of re
qtoests for visual ats from IILCA staff has 
risen rapidly. 

The Section also provides photographic 
services f'or the Centre. A number ofdisplays 
were mounted in 1984, while the Section's 
artist produced original artwork for a range 
of ILCA )ublications. 
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Abbreviations used in the text
 
AAME 
AI)" 


AVIIRR 


B <ercril 


W 


C
C a 
CA B3 


C.!L. R. 
CGIAR 


CI'AAT 

CP 


CREA 

CSIRO 


Cu 


D 
DM 
EDF 


FAO 

Fe 

FLID 

GEMS 

GIMMS 

GNP 

GTZ 
ha 


H P 
HPIC 


a.ctive adlth mahl equivaleit 

acid thetergt tfracti 


advaVctd very high rcsolliti I 
radiottiicr 

d imi ztlit. uttratc
lcact .
 

)irthwigii it 

Ctlrb 
ca h lci 

Conninwealth Agricultural 

Bureaux, U Ks 


Central African Rc)ul)Ii(c 

CisultatiXt (nrtop Oh

International AgriculturalR

Rrsearch, Washington DC'; 

Centira dIr 
Airitiiira Tropial, Ct liii 
crtIdc protein 

Clltr dc Rccherchl t 

d'lihvage, :\vtoitut, Tgo 

(tmtluituiwialtlh Scietific and 

Ildustrial PRtscar<h Organisation, 
Australia 
colppr 

digestilbility 

dry natter 

luroptia I)velop nviit "und, 

Belgium 

F"od and Agriculture Organization 
ofthe United Nations 
irol 

Iederid Livistock )epartinttit, 
Nigeria 
Global Elli'iroliilnlt;iloMoitorig 
Service tA'thu Uiiitttl Natinis 
EI'virontllct Program te 
Global ilventory MNittitorillg andl 
M odehlling S ctio ,N ASA,U S.:\ 
gross iatiorial prtdluct 

cessclischal't liiI Ttecliische iR,

eictare C 

Hewlett Packard 

high peribrmant c liquid 
chronatography 

IADS 

IBPGR 

IC R ISAT 

I IRC ' 

IFA I1) 


[FPR1 


LCA 


IIRAI) 

Rl 
IVONII) 
kg 
kni 
IME 


I.IU 


1,SI) 
LU 
I,W 
MAIL) 


N 
Ni 
N ASNo 
NASA 

NA P I 

NDVI 

Intcrniairmal Agricultural
 
l)onevelopment Service, USA
 
Iternational Board fin- Plat
 
Gcetelic Rcsolrcvs, Italy

Internationall C ro<ps R 'scarch 

Institute lintli Sciiii-Arid Trotpics, 
hIndia I 
Inte rnational lDevelopl lc it
 
Research 'cuntre,(Calla
 

litcriltional IFund 161-


Italy
griculto t l '''hpment,
 

IGtoruoitiotiai l"10(1 Polity
 
sac Isiue
 

Reseh InttDC,
 

IIt Institutc ropical 
Agrictilture.Nigeria
 
titnat'ial livestock Ceitre
 

iOr Afiriea, %"thiotpia
 
interatioal laloratory for
 

Research oinAniiial )iseases,
 
Kenya
 
inftrart'd rflectance 
in vitro organic rhattr digestibility
 

kilogram
 
kilomctre
 
w,,ho'l
liqutid milk etiivahtit
 

Livestock Projcc Utit
Uni'ti
 
Nigerian lFcd<ral Livestock 
I)epartict 
least significant ieicili cll 
livestock tnit (250 kg LW\) 
Iiveweight 
Mitisiry olfAgritilture Livestock 
l epa titttit Kenya 
nitrogtti 
sodintit 

lAs 
National Artilatit is altd Space 

ge,, USANatiotnal Aninta ProductionResearch Institute, Nigeria 

norialised difference vegetation 
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NOAA National Oceanic and Atmospheric SODEIPRA Soci6it de Dfveloppement des
Administration, USA Productions Animales, Ivory Coast 

ODA Overseas )evelopmcnt SSA sub-Saharan Afirica 
Administration, UK t metric tonne 

OGAPROV Office Gabonais dc Production 
ieViande, Gabon 

OM organic matter 

P 
PCV 

phosphoruis 
packed red cellvolhme 

PGRC Plant Genetic Resources Ceitre, 
Elthiopia 

PPR peste des pelit. ruminants 
R red retlhctate 
Samorin isoneutan i li tlltclobride 
SB standitng birontass 
SDI selective dissemiatiot of, 

inflbrniation 

TCRV 
TSP 

UNE'P 

UNHCR 


USAII) 

US IA 

Yh 

Zi 


tissue culture rinderpest vaccine
 
triple sit rll mphsplate
 
Uittd Nations Environmcnt
 

Programitte, Italy 
Unitetd Nations Hiigh Commission 
lbr Refugees Switzerland 
Untted States Agency fbr 
International t)evelopment 
United Status I)cl)artici-lt of 
Agriettiture 

ytterli il 
ziic
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Annexes
 

Staff List 
(Superisory andprofessional staff,as at ljanuaiy1985) 

CENTRAL UNITS 
Director General's Officf 
PJ Brunby, Dirc tor General 
G Gryseels, .. ittitant Iothe DireclorGeneralZ(c'gwa~w,shE .\ } e c l e atTNe c u t v e 
Zewdinesi A bega , Evcutve Secwa ii 

Other Directors 
I. *Iamla ourni. l)irectiro/ Rewarchin 

Opetatiotm
M Sail, I)iector of Intenatiodl iaiin 
S G Sanlfiird. i)i;,ctt,,if Inf/oatinR G;1 ,choltens, lDiwtoltof/Trin.n,R Bulci witth, ,)ri 1 itoit ofRet'mch

NEI f 

Livestock Policy Unit 
" d, I 

Addis Ant(1eh11, I',.nomt 

Valentin von .1assow, 't-da(toral 'Felhon' 
S Nila gi d, Po I-doctoral I'd/hu'S Rwlrigttez, IEconoraltn
Systems Research Unit 

j cintir., E'conom ii 

Livestock Productivity and 
Trypanotolera yce Group 
jC r 'Trail, Anilaol (i,'tj'il and 

l/eadof Group
G l)'hlit rin,Animal 'Sientivt 
F-IMachi, "1Anl11alStienthi 
R Westill, Iot/-doe/oral Fl/o 

Forage Legu,, c Agronomy Group 
J "oth il, Ileadof ('op 
. R Lazicr, orage .lprnm i 
J Kahuramiga, 'lant Al'toltI$ 
M Nuwatyakpa, PIt-d, tal lHong
A RussilI-Smith, lIFa4'e .. rtrwnist 

Nutrition Unit 
NI 1- Butterworth, Ilead, I 'nit 
Ak iI Askali:, 1ewath aiit Supervi 
J Greling, l'ot-doctoralFellfo 
A K NI,osi, Senior Animal .Vautritionist 
.J I) Rec d, Ainmal Nutritioni / 
H Solcr, Post-doctoral Iellow 
"'ekalcgn Tadcsse, Analytical Chemist 

Small Ruminant and Camel Group 
R 'Wilson, lni,al Sientit and Ilead /;oup 

Range Science Unit
 
Rnge
Nd/Iti'Ridder , hRan ,'e fa a tem e n t Expert
 

K T IW agctnaar, Animal Scientist
 

Aerial Survey Unit 

l.) Metiiir,Piilot
 
"l'assew (. M tl; r, I'doi
 
Computer Unit
 
J )urkin, Computer Manager
 

Kontrohr, Scienti/ic Prtgrammer
 

1) Iight, Senior Programmer
 
G Roscoe, 'Ildminittration Pro graniner
 
A R Sayers, Bioanetrician
 

Library and )ocumentation 

Michal flailu, Ifeadoj.Section
.,\z,,I, Abraham, LibraianSMarco; Sa lu, Ilead of Information Proce.. ing 
Publications 
S ) Chater, Had of Section
 
I Alipui, Atistant iE'ditor
 

A (;illard, Designer 
:\ Ieyrna rie, Editor/Translator
 
I) Niang, Reti.sor/lEditor (French)
 
R A Stewart, Science Writer
 
C de Sloop. Administ a/ice
A ti/tant 

Audio-Visual and Mapping 
R A Stcvai t, Head of Section 
Attdmassu \Vondafrash, )ra/tLman
Trainin lepartmen 

R ( Schiltns, IirectorofTraining 

1: Ntikassa-Mijgr.wva, 'IrainingOfficer 

Liaison Office 
.VrAt it dafrash, I.iaiton U//hier 
Almayiltu \W. (;iorgis, DTavel Officer 
lBekeie Tvle ri, liaisonA siitant 
N beShitaye, liaiiin.As atant 
l'aliss Akale, Irotocol Of]icer 
WVerqi Mckasha, Extemion Ofjieer 
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Administration 
K F M Geerts, tleadofAdministration 

E Albers, General Services Officer 

A M Conti, Personnel Officer 

F"Leone, ,MaintenanceEngineer 

Pietro M1%Ioaia, Sei, r I' aintenance Assistant 

Sable Kebede, Catering Officer 

Shiforaw Kebede, Regiitry Supervisor 

Tekeste B IIabtu, 'rocurement Officer 

j A 'TIhersby, Warden 

Finance 
A H Thabit, Financial Controller 
Ahmed Osman,Accounit. Supervitor 

Belayhun Wondimu, ChiefAccountant 

Emmanuel e'sihinariam, Budget Oficer/ 


Internal Auditor 
Negussie AlbrahItamin, l)isturiement and Collection 

Supervisor 

FIELD PROGRAMMES 
Highlands Programme


Hihlnd rA 
F NI An(hrson, .lgriculturalEcononist and 

Team Leader 
Abate 'edla, Iorage Agrononi.t
 
Abiye Astatkv, Senior Tecnnical Ajistant 

K Agyeinang, Poit-doctoralFellow 

F'ljhrait lPkele, Dairn Technical Advisor/ 

Animal Scientist 
Getachw Assainti sw, A.,riculturalEconomist 
I -faque,Soil Scienlijt 
Sjutzi, lorage Agronomist 
F 0'Mahony, Dvir' Technologist 
Tadesse 'TcsstIMa, DebreZeit Station Coordinator 

I Whalen, I'ost-doctoral lellon, 
(Rockefeller loundation) 

S Weise, Post-ductoral Fellow 
Woldeab \olde M ariai, Debre BerhanStation 

Coordina,'ar 

Humid Zone Programme 

C(kali, Socia-economijt and Tearn Leader 
A A! a-Krah, Post-doctoral Fellow 
B Opasina, Veterinarian 
j E Surnberg, Forage Agronomist 

Subhumid Zone Programme 
R voii Ka "';iann,Agricultulu! Fcononijt and 

Tean f adr 
J A Maina, Veterinarian 
E 0Otcherc, Animal Nutritioniit 
J NI Powell, Crop Agrnonist 
M A NI Sal1 it, forage Agrononii.t 
If Suleiman, Kcologist/Administration Officer 
Arid and Semi-arid Zones 

ri 
Programme (WestAfrica)
 

P B',rtholhinew, Forage Agronomist
H Baiur, Agricultural Economist 
NI I Ciss, Sociologist 
S Ciss, Sociologist 
NI )icko,Aninial Ntbitionist (Aiger) 
I, I)iatrrai, EIologi t 
P Iticrmtux, Acollgist
 
I Hitlet. Agronomist 

S Maiga, Veterinarian 
S Sountar,, Sociologist 

Tall, .llinitraitiveOfficer 
A Traor, 1eterinarian 
Ethiopian Rangelands Programme
 

Nj (ssins, Socio-ecanomist and T eanl leader 
Assclhi E'slitvc, lEologiit/l'ioto-interpreter 
Beietc l)t'ssalhgie, Aaimal Scientist 
.1C llille, ECologi.t 
M ichel Corra, Ecologist 
N ijNicholson, Animal Scientist 
Kenyan Rangelands Programme
 

Solomit Ilek,re, Agricultural 'conornistand 
Teai Leader 

F Chalbari, 'lgricultial Econoiist 
13E (ratndint, Anthropologist 
P N de L u,,v,Ecologist 
A Olkotttc, Admiuitrative and Finance Officer 
I ol. Pasha, Sociologist 
1)Senyc, AnimalScientist 
NI de Souza, Sociologist 
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ILCA publications in 1984 
Annual Reports Indexes 
1LCA Annual Report 1983 Service de la documentation. 1984. Index des docu
CIJ'EA Rapport annuel 1982 ments microfichis par l'iquipe CIPEA/CRDI en 

Cote d'Ivoire. Addis Ahaha.Rapport annud duC l, 1983Service de la documentation. 1984. Index des docu-
ILCA researchhighlights (E and F)* ments microfichis par 'eiquipe CIPE'A/CRDI au 

Rwanda. Addis Ababa. 
ResearchReports Documentation Services. 19841. Index to livestock 
Montgolfier-Kouiivi C .,tVlavonou A. 1983. Ten- literaturemicrojiched by he ILCA/IDRC team in 

dances et perspectives de l'ilevage en Afrique sub- Malawi. Addis Ahaha. 
sahariennne. IL,CA Research Report , Addis Library and ocuentation Services. 984.Ababa. li r r n o u e tto evcs 9 ,-Accessions Bullelin (March 1984). Addis

Konandreas PA and Anderson F N1. 1983. Dvna- Abaha. 
mique duitoueau de boviis: on molle entier et 
stochastique pour lI'evaluationdes options de produc- Library and Bocumenlt ion Services. 1984. 
tion. ILCA Research Report 2, Addis Alhaa. Accessions Bulletin (June 1984). Addis Ahaba. 

Gryseels G and(Anderson F M. 1983. Research on Library and Documentation Services. 1984. 
firm andlive.ttock poductivit in the central Ethio- Catalogue of maps and atlases. (June 1984). 
pian highlands: Initial reit!s. 

, 

1577-1980. ILAdis baha. 
Research Report 4, Ad dis Akbal a. Library and )ocumeltation Services. 1984. 

Catalogueof audio-visual documents (Juric 1984).
Systems Studies Addis Abaha. 
La production anrinmale Jans la zone subhumnide de l'AJ-. Lihrary ani Documentation Services. 1984. 

rique de louest: ane etude r4gionale. ILCA Systems Accessions Bulletin (September 1984). Addis 
Study 2, Arldis Ababa. Ababa. 

Bulletins Brochures/Leaflets 
ILCA Bulletin Nos. 17, 18, 19, 20, ILCA training and international liaison activities in 
Bulletin hi CIPEA N" 17 1984. Addis Ahaba. An overview of ICA's 

individual and group activities as well as meet-
Newsletters ings scb-uIled flr 1984. (E and F) 
ILCA Newsletter Vol. 3 (Nos. I-4) (E and F) V"illage sheep andgoat /'roductionin Africa' humidzone. 

1984. Addis Ababa. Gives background infor-ARNAB Newsletter Vol. 3 (No. 4) narion on IICA's research prograrnmc in 
Vol. 4 (Nos. I, 2 and 3) lbadan, Nigeria. 

ForageNetworkin EthiopiaNewsletter Nos. 4,5 and 6 ILCA and Ethiopia. 1984. Addis Ababa. Corn-
PGRC/E- ILCA Germnplaim Newsletter memorates the visit of the l'thiopian H,:ad of 

Nos. 4, 5, 6 and 7 State to I ICA's headquarters. 
Bulletin sur les itssources enitiques, I'GR(,7E- CIPEA Producing seed (f Gliricidia jepium. 1984. Addis 

Nos. 5, 6 and] 7 Ababa. Describes production of Gliricidiaseed and gives an example of the use ofThe Small Ruminant anti Camel Group Newsletter Gliricidia and other fhst-growiig legurninous
No. I trees in alley farming. 

IL CA: Objectives and achievements. 198. Addis Ababa. 
Highlights I ICA's recent achievements in re-E = English; F = French. search, training and documentation. 
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Other 1984 publications by ILCA staff 

Buyer W and Caesar K. 98,t. Pasture manage- *jutziS and Nosberger j. 1984. Seed production 
ment and foragc use in the tnopi Cs anad sub- and growth of the tropical pasture legune 
tropics. In: Introduction to plantproduction in the Zornia latifolia accession CIAT 728. Trop. 
tropics andsubtropics. BIN, M unich. Graia. 18(3): 138-1,17. 

Bayer V and Maias j A. 1984. Seasonal pattern Kahurananga I and '['stehat A. 1981-I. Preliminary 
of tick load in Bunaji cattle in the subhulitttid assssaIleati of soln annual Eltiopian 7'i
zone of Nigeria. 1ct. Pathol. 15 (3/4): 301-507. ilium spcci-s lor hay product iotn. Trop. Grassl. 

Binswanger I1 P and Mclntire.j. 19814. Behavioural 18(1): 215-2 17. 
and ineterial deteitinants y produtlitve relations i, van Keulen I, Kitclaars *j.! ItI, Butterworth 
land-abundant tropical agriculture. Discussion NI Ia and Aniderson F NI. 198t. Modelling ac-
Pai cr N,. ! 7 V,,oirld Bank AgricuItural Re- tivitiex in the.fram worA (Y livestock research: Con
search Unit. derationi o/a workshop :ed in :.lddiv Ababa, 1983. 

Brunaby P J. 1984. The limerational liw'stuk (AI()-w'slag No. 53. 1.,.ntrui voor Agro
(Centre (ILt( A) and ood production in Af iiolgisih ()ntcrzoek, \Vagcaaingtaa. 27 pp. 
rica. lrev. Fet. ied. (2): 3-12. Kingj M, Sayers A R, P'eacock C P, Koatrohr E. 

Butterworth NI IH ;alli McNitt j 1. 1984. The'. 193.. Maasai hcad and flock structure ili rela-

Malawi Z'/lat,. Worid Anirn. Rev. -9t:6-12. lion tochfosehold livestock wealth and group
aaacth devehlpoarat .Arc..S,1 t. 13: 2-56. 

Butterworthl I I, Chintsanya N C C, Phiri K MIH 

anid NMiteango ;arna P W S. 1984. Stall fieding von NI assow V I. 194. Ein/iihrbegfinitiguni,'en and 
(ee atle with1 agriciuht rat iy I ui s~ A u uhipolifik der E( bei Rindleich. ( Prcirernithagriultral ibeef catle yprdu in tial.imports and export policy fo~r br'ef in!hw 

M alawi. Trop. .Igric. (Trinidad) 61: 25-28. Ct ll o andic beofEC:(: All atm'I 
..... ! ;mpai-t's allid disciissioa, of 

Buttcrworth N I. 1984. Animals in rel'ion to dt velopli, aspects re' irring to tlai ACP 
land itsa. In: Nastel 11 (ed.) I orld Inimal quota). Kit t'r \VisseansihalIsv ' ag Vank, 
Science, Volume 12: I)erelopnaert / arznialpeodtc- K;el. 196pp.
tionl .tstrrm . Its'v icr,1All t .. Michav, taalu. 198,1. A siriaple operational SI)I

Cisst' S. 1984. Lan iitir pra ctict and dvc.p- Service. MINISIS Veusletter -1(1). 
ieit problems it, Mali: ''it case oftt. Niger Murray M and 'trailJ C M. 19114. (;enelit rsis
delta. Il: Hill A G (ed.) Po tation, mtrition tatce to aa naal rypaaosoa iasis in Africa. 
and health in the Sahel: Isuei in the welfare of tiet. Vet 2: 5t11-551.Mled. 
.selected II'et African communities. Kegan Paul 
Internaiional, London. Murray M, Trait. C NI, l)avisC E'and Black Sj. 

198-1. (C:intic resistanmce to Africa, trypai o-
Gregory K E, "'railjC NI, SandfirdJ and t)urkin sotniasis.]. Infect. ls. 14t9: 311 -3 19. 

J. 1984. Crossbr-eeding eatte i iedTrs Murray M, Trai .C M and (rootenhuis J G. 
ion progra m es a Keatya: 1. Compari ' 198. l panot ra livstock potenial and 

purered Boran ;nut Blln c .sscd with thf 1981. eaplotatiO tok Aiic l and 
Cliarolais, Ayrshire and Sumrata (ertrdis fature exptoitatiot. Outlook Agric. 13: -1-St. 
breeds. Trop. Anit. IHealth PaIa. 16: 181-186. PiwellJ NI. 198.1. Assessmentloflry matter from 

Gryseels G. 198-4. l~a recherche zootechniqut aa grain yiels in ttae \West Aiicai savanna 
Rwaadta. Anuiex ti .zoJn...I/I) Staif ,.lppeaisalIReport Agric. Sci. 10)3 (Part 3): 695. 

of RItanda Farst Agricultural Research Project. Rosenzweis NI R, linswangt.r It P1and McIntire 
I!RD, Washington )(. J. 198-1. From land abuidaice to land.scarcit : The 

ejffcts of population growth on production relations
rysetIs C. 198-I. ()a-faaaianfal trait ioaa re- in a i econornic.. I)iscussion Paper No. 28. 

search: Experiences in Ethiopia with the in- World P-k Agricultaral Resiarch Unit. 
troduction fo' tat useof single oxen for crop 'iait C i I t. ati ra i ng ia tropical A1 
cutivaion. In: Butler Flora C (ed) /Ioceedings -,i(. I . a r tler NI )J:( it N oad Eropi l A" . 
ofKansas State rnitertity s/9831"arrning, ,stemns raca. Iaa: , h , " M2 1ee6 (20s) 

Symposium, 6. Animals in the trmings'sten. Kan- cattle sciente handboo 21: 291-296.
 
sas State University, Manhattan. trail. C M. 1984t. Afiticadter, lswana and Tuli
 

Gryseels G and Whalen I T. 198.4. Incorporating titat tofsoit frici: 1 cli arataerizatil .ed 

ain siler E (tts) ero cattle science handnutritional goals into international agricul- N f 

tural research: Al I LCA perspei:tive. In: Per boa 20- 297 -3sc. 
2 . 300.Pinstrup-Andersen, Berg A and Forman NI 

(eds) International agriculturalresearch and human Trail J C M. 1984. Crossbreeding indigenous 
nutrition. IFPRI/UN Administrative Con- East African catle with Ameriaian Angus and 
mittee on Coordination, Sub-committee ott Red Poll. In: Baker F ItI and Muller M E (eds) 
Nutrition. IFPRI, Washington DC. Beef cattle science handbook 2): 301-305. 
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Trail j C M. 1984. Crossbreeding indigenous 
East African cattle with Anerican Angusiid 
Red P oll. In: Baker F II aili(l M uller M E (eds)iBeel cattle.sciencehanditdooA 20: :301-315. 

Tra ilJ C M. 1184. 1'ry panotolcrant N'l)aina and 
WeSt Africaii Sharthorn cattle. Iln: Bake r F II 
and Moller NI E (eds) Beel cattle icience hand-
book 20: 306-310. 

Trail ,j C NI and Gregory K E. 1984. Aiiiial 
breding i sllitb-Saliaraii Africa: Ioward Ili 
integrated )roigrail flor iiproving piroduc liv-
ity. Ili: Litetoc, detveloptent in .iub-Saharan 
il/rica: Conitraints, prospetti, polit-. \' 'stview 

Press, Colorado. 1p. 1(7-121. 
TrailJ C IM, (;regory K E.,l)urkinI and Sandfbrd 

J. 198,. Crossbreeding catile il IlcfprOWduc
tion prograimnins ill Kenya. 11. Comiparisoi 
of puerelred (llioran iiald Blor;iai crosscld withthle Red PoI | lliiiiat G(irrudis i-t'ds. 
(rop. A llean/Prod. 1i:Mni. 200. b11-

Wagenaar- Brotiwer ,M1. 1984. P)rcliniliIlary fid-
ings ol Ilh dirt and nutritioiial status of 
some "laiiashlq iid ullani gr pt)sill th( 
Niger delIta o&lcfiiral Mali. IlI: I Iill (; (eid.) 
Population, nutrilion tand health in the Sahel: l me 
in the e/fare ofelectied I 'e 1.. it an comunuiitici. 
Kegait I~al iterilational. I.4indti. 

Waters-Bayer A\ itoI Iiayvi r XV. I18 lit Ih'i~ulani 
of, Abel: Research br dcvvlopiriett of1 agro-
pastotralism ini ihle \Wtst African savanntla. Fit-
twicklun.g ind 1tindliche, Rr wt I8 (5): 16 - 20. 

Wilson lt T. 1914. Thc slnall-scalt, fisheries ii-
dustry ill Su etril )I'rir,ar Sildin. 1o//. IF,,IN 
42A: 822-835. 

Wilson R T. 191-. Livestock Iroidilictioi hi cenli-
tral Mali: Sheep husan drlliryili li tradititonal 
sector. IWor/IAnit. Rev. 53: 8-I. 

Wilson RT. 1984. Thecamel. longtnans, London. 
Wilson I 1. 1984. Gats and s hepiiile tradi-
W ion l t po dt ons e i t s er itihna livestock prolductioti systemis in semi

arid northern Africa: The'ir importance, pro
ductivity and collstraints oili product:oin. In: 
S'in soi Ij R aliad Evaiiiglotl I (eds) Livestock 
development in sub-Saharan "i/ica: Contraints, 
prospects, polio,. Westview Press, Boulder, 

Colorado. pp. 91-106. 
Wilsoni R T. 1984. Quel ities pa ra iili tres de ILre

production cliez la chan|elie dt I'Air (RelU
bli(uC du Niger). Iln: C heiinleau 1),Gauthicr 
1) and Thinonierj (eds) "?eproditctiondei mni

nants en zone tropicale (Colloques de I'INRA 
N" .0). INRA, )aris. pp. 1417--155. 

Vilsi. R T, "orla vPacock C P andIA Meack S. 
I184t Nioitaliean ;iait Ih svraeli (Idaile sys1(eiies afr'icaitis tiailijoii.Ics d'levage. I'l: 
Yvore 1)and1Perrii (G (eds) Les ma/ladi. tie lachivre (Colloqios de I'INR,\ N" 28). INRA, 
Paris. pp. 665-672. 

Wilsoni R T, l)iallo A and XXagliiaat- K T. 1984. 
Mixed lording ;1t(i I ih dliiigraplhic paralli
'ens of' doimestic aiiilials ill arid and semi
arid z ntis of Iriipical Ahii(.. Ii: H ill A G 
(ed.) I'Ppu/ation,nutritionamd health in the Sahl't
1..tiue in the t'e/izie o/ wleted I ei.t A/tian (tn
munitie~i. Kegaii Paul Iiiterliationial, lo lidoi. 
pp. 116-139. 

Wilson It T, l'cacok ( P I i(i Sayers A R. 1984. 

Aspects tifreprtiductiiin ili goals aiid sheep in 
stu th-cell tral Kenya. Anin. Prod.38: 13-167. 

Wilson R T and I)urkiiij W. 1981. Age at perina

ntin incisor err pti|oil in indigenous goats atnd 
sheep ill seni-arid Africa. Livestock Prod.Sci. 
II: 451-455. 

Papers presented at meetings during 1984
 
Addis Anitencli. 1984. Irends inl stub-Saharaii Af 

rica's livestock industries. Ili: Ilawkswotrth 
I) 1, (ed.) ,ldtamcing ae rictullural production in 
.,tiA/a. It rtctedings of CAB's First Scititifhi 
Conferenice, Artislia, Tainzaniia, 12-18 rll-
ruary 1984. Co ioiioiwe:ilth Agricultiral fll-
reaux, Sloigh, UK. pp. 224t-211. 

Addis Antciehi. 19-1. iiiaiiciitng livestock scr-
vices. Paper presented at the Cofllti'llic, O 
Livestock PIolicy Issties in Al'rica, Adldis 
Ahaba, Elthiopia, 24- 28 Septi eiler. 

Akundabweni I., lenie G and ,azicrJ R. 198-I. 
Efrect of 1P'(), illi tWO native clovcrs ill Ili 
Ethiopiati highlands. Paper llrseiited ill tlti 
Americani Society Agr iionmy NIe iinig, Las 
Vegas, Nevada. 

Bayer V and C)tchere ' 0. 198,t. Effeet of live
stock/crop itlegration oill grazing timtue of 
cattle ill I subihtiiid Africon sava niti;.. Paper 
prescii.d at tl literiatioial Savaina Syin
positill, lBrisbfiC, Australia, 28-3 1 May 

Iiyer W. 1914. Triditioiial siiall rtiiiiaitu pro
titiii iii tlit subliiiid ziie of' Nigeria. 

Paper presetiid i the 2ndl II,CA/NAIRI 
Synpiiosittll ol livestock Foiduttin ili the 
Stiliuntid otne of Nigeria Lugard Ilall,, 

Kaduiai, Nigeria, 29) c)tober- '; November. 

Bayer V. 19-11. "otdhr utilisatioi. P:ier pre
setled at ilii( 2nld Il,CA/NAIRI Svitposium 
fll Livestock l'rodtictiori ill the Sbhiniid 
Zit o1 Nigeria, I.ugard IHall, Kadiun, 
Nigeria, 29 Octol er -- 2 Nlove titber. 
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Bekure S and McDonald 1. 1984. Movement and 
marketing systems fir live animals in sub-
Saharan Afiica. In: Hawksworth I) 1,(ed.) 
Advancing agricultural production in .ifrica.Pro-
ceedings of CAB's First Scientific Confirence, 
Arusha, 'anzania, 12--18 February. Coinl-
moriwealth Agricultural Burcaux, Slough,UK. pp. 2,13-250.lai 

Bruimby P 1. 1981. II.CA and its work in the 
humid zone of Africa. Paper presented at the 
Workshop oil Small Ruminant Production 
Systemrns ii e I hi tid Zone of' West Af;rica. 
Ibadai, Nigeria, 23-26 January. 

Brumby 1)J. 1981. L.ivcstock and African ftod 
production. Paper pres'nted at lie (CIAR/
1FPRI Vhrkshotp oi Incliporating IHuman 
Nutritional (,als into linteinational Agricul-
tural Reseaich,Marh.i-yscels Ethiopia, 29Gll~cbrary -3
Addis Ababa, 
eruary - 3 MIar1. 

Brumby P J. 1981. Research inatiagennct and 
training in Africa. Paper presented atl the 
IL.CA SN"iitposilnil ol Research Martag.tlicitt, 
Addis Alibtit, Ethiopia, August 1981. 

Brunily P J. 1984. Planning and livestock n'-
search inAfirica. Paper pi'isentcdlat tIe (olt-
ference on I.ivesto(ck Policy Issues in Afiici, 
Addis Ababa, Ethiopia, 2-1-28 Spteitil)tr 
1914. 

Brumby P.J and (;ryws'cls G. 19O1. Stimulating 
milk production ill milk deficit ctuntriis nf' 
Africaand Asia. Paper presented at the Inter-
national C nfircenc ott Milk PrIductiot i 
l)eveloping Countries, Centre for Tropical 
Veterinary Meidicine, [niversity tf' Edin-
burgh, 2-6 April. 

Butterworth N I1. 1911.. Practical e'valuation of 
crop residues and agro-inlustrial bypruoduts 
fbr rtninanis in dcveloping countries with 
emphasis on East Afirica. Paper pirest-ited to 
the FA)/ILI.CA Expert Consultatin ol (tuidh-
lines fur Research on te ltter Utilisatiori of 
Crop Residues and Agro-industrial Byprodtcts
in Animal Feeding in l)evrloping 
Addis Ababha, 5-9 MIa ch. 

Butterworth MI I andILaibourne I.J. 191. Pro-
ductivity iml)rovement and resiurce conser-
vation in thse of'Arican rtngelands. Paper
presnAted at the 2nd International Range-
land Cngress, Adelaide, Australia, 13-18, 
May. 

Butterworth M Itand de Ridder N. 1911-1.Coi-
cepts and methods (Ictcrimining carrying ca-
parity. In: Siderius 'W (ed.) Proceedinog 0/th
workshop on land evaluation for extenijte grazing 
(LEEG). 11RI,Waeningen. pp.325-326. 

Cossins NJ, Bille.J C and NicholsonIM.J .. 198.1. 
Joint 1ICA/ RI)I' Elthiopiar pastoral systents 
study prograrn rue. Paper presetted at the 2rid 
International Rangelid (ongrrss, Adelaide, 
Australia, 13--18 May. 

l)icko N S and Sangare M. 1984. Le comporte
merit alimcntaire des ruminants domestiques 
en zone sahelienne. Paper presented at the 
2nd International Rangehlad Congress, Adc
laide, Australia, 13-18 May. 

Girin BE . 1984. leliiinatiig target p01)1
lations through iformtiiai wealth ranking.s th og itr a l w'hh
Paper presenlcd at the ARl T a kn .ll'/(I MNI'T Net

workshop ni the Roh. of'Rural Social An
thropologists in Farming Systerns Rcst-arch, 
Lusaka, Zamnbia, 27-29 November. 

Gryseels G. 198 . The Ilntirinattional I.ivestock 
Centre for Africa (II.CA md its impact in 

sub-Saharan Africa. llackground paper for 
tle Imp'act Study Meeting hu Eastern and 
Sulthern Afirica, Nairobi, Kco,/a, 26-27 Sep
telibl. 

(C,Niclit.c, (;rattdiit I ard A\idersoti 
F NI. 1984. ewIntcrtnatinal Livytuck Centire 

fir Africa (II .CA; and the systelits approach 
to research. Background papet 'rthe Inter
(.enter Cnstltation l SR in Eastirn and 
Soithern Afirica, field at I L.RAI), Nairobi, 

11-20)()ctober. 

NI iid( yscVls (G,\Vag 1\1tar Allclson F NI. 
191. The imict on it(oonit ;ill( tnhuniaii 

trition of' iliptovitg livestock irulCutiot il 
stimtolhfdcr subsistiitt Iirming systems: A 

case study frontlOw th,;opian highlands. 
Paper plrcse:i'ed at the I l"PRI/SCN Work
shop oil Ilinoritic IandNutrition Related 
Prgrai and [iplicationsl'Policy of, Shifis 
from Setni-subsistelie to Conini cial Agri
culture: 'IIl Nced fir Research. Airlic I louse, 
Virginia, 3-5 I)eeujber. 

Ila(lue I and.Juizi S. 111t. Potentials of'and limi
irttions tui thfebioltgical nitrogen cntribution 
frtin fbrage leguites ill sub-Saharan Africa. 
Sv lesis piapcr presented at d Ist Cotfer.. 

fc'tle Alican .\ssociatii fonIBiological 
Nitrogen Fixation, Nairo,j, Kenya, 23-27 
*July. 

ICitries,Ilaque I atid jlttzi S. The potential role ofbrage 
I4-gunius inAfrican production sys tcmts. Paper 

presentted to tl.Joint FAO/IAEA/IG Coor
dinated Resiarch Progratirne on the Use of 
Nuc'iar Techniuiris inPa.stnrc Managencnt,
Vienia, Austria, 26-30 Novctiber. 

Ibrahim M A. 198-1. 'radiional veterinary prac
tices ii Nigeria. Paper prcsrieted at tlie 2nd 

I ICA/NAPRI Synposium otr livestock Pro
(luctioi in the Sibu mnid Zone of' Nigeria, 
lirgard Hl-, Klauna, Nigeria, 29 October
2 November. 

IgaWa S . 198. S otnli i fAbet 1brnr

ing households. Paper prsltted at tie 2nd 
I L( A/NA PR I SymF Stt orinI ivvstock Pro
luction ill the Stibhtuinid Zone of Nigeria, 

Ltigard Hall, Kad tii, Nigeria, 29 October
2 Novetnber. 
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Jutzi S and Haque I. 1984. The effects of Pand 
N/P fertilizers on the growth, nodulation and 
seed set of three African clovers on a P dlefi-
cient Vertisol. Paper presented at the 9th 
World lertilizer Congress, Budapoest, film-
gary, I1-16,jtne. 

Kahurananga ,J, Akundabweni 1.and ,Jtitzi S. 
1984. Collection and preliminary forage 
evaluation of so1)e ';Ethiopial Trif/oll 
species. Il: Proceedings of the IDRC/SI(DCC( 
Workshop offrianPaitures. I DRC, (ttawa. 

von Kaufiann R. 1984. ,\n intioloctiot to the 
subhurnid zone of'West Africa and the I LCA 
Sublh idZont Research Programme. Paler 
presented at tie 2rid I I.CA/NAPRI Syi-
posiurl 1.iive'stock Production ill tilt' ';ub-
humid Zon.of'Nigeria, l.ugard Ifall, Kaduna, 
Nigeria, 29 ()ctoh.r - 2 Nco'mbe.r. 

von Kaulinnai R. 1981. lhe ex peterd impact 
arid future ofthe I LCA Sulhumid Zone Pro-
gramme.Pap'r presented at tl 2nd IILCA/ 
NAPRI Symposiumi o3 Liv'stock I'roducliio 
in the Subhurid Zone of'NiLgeri a, 1.ugard Hafll, 
Kadhia, Nigeria, 2!) ()ctober -- 2 Novmber. 

Lazier .J R. 1981. "lTheoiry and practicer ili fI3 rage 
germplasii collection. Ii: I'?3crediig.i (J the 
IDRSZAID-.' II'rk.W hobpf .-lfrican 'aisture.. 
I DRC, Ottawa. 

de I. " 'P N, Belktire S and (r;iaonfl II E. 198-1. 
Smile aspects of livestock pI'3(du'tiv'it ill 
laasai group riichcs illKtyal'.
Pap'r Ilr.'-

sented at tlh erimional Sytn-Itnt Savanna 
posium, Brisbane, Australia, 28-31 May. 

de Lceu w P N and Milligan K.. 198-1. A review of' 
integrated su1rveys fbr resurce inventory and 
monitoring 3f pasral production systems in 
sub-Saharan Africa. Paper presented it tlit 
2nd International Rangeland Ctogress, Adl)-
laide, Australia, 13-18 May. 

Mack S D, Sumbergj E and ()kali C. 1984t. Small 
ruminants tinder pressl ,r): ''ll'X xamplhe'of 
goats il,southieast Nigeria. Ii: S3,umberg , E 
and Cassada y K (eds) Sheep and,,1tl. iii humtid 
(Vest Africa. Proceerdings of tlie workshop ol 
Small Ruminant Prodtction Systems iintill' 
Humid Zone of'West Africa, he'ld in I badan, 
Nigeria, 23-26jatiti ry. II.CA, Addis Albaba. 

Maehl .J H I. 198.1. The)' Il:A/FAO/UNEI' 
study of trypaiotolerawi livestock and tie' 
ILCA tryalinotlerant livestock l twork. 
Paper presented at t'e WorkshoIp) o e(Geetic 
Improvemnt f 'l'rypai otolerant Livestock 
among Mane) River Union Cotitries, Ire-
town, Sierra L.eone, 30 April - 3 May. 

Maehl J If H. 1981. The II,.CA daa recording 
system. Pape'r presentedllt tie- Worksho) o 
Genetic Imtprsenent of'T'rypat(tolerait 
Livestock a3oig Manol River Unio3 Co113)-
tries, Freetown, Sierra .eone, 30 April - 3 
May. 

Maehl J H H. 1984. The ILCA facilities Ibr data 
analysis and training. Paper presented at the 
Workshop ol Genetic 1Improvement of Tryp
anotolerant Livestock a nong Mano River 
Union Countries, treetown, Sierra L.eone, 30 
April -3 May. 

Ma'l .J If II and l)'eterei G. 1984. The 
'l'rypanotolherance Network: ()rganisation 

pand data handling. PItper es , ,nted at ther 3rd 
Bieninial Meeting ofl.eaders in Iv.iv'stock Re
search and l)evelopment in Tropical Africa, 

Addis Ababa,Ethiopia, 1-3 October. 
MainaJ A. 1984. Animal health in the sulhlumid 

zone. Paper presented at tli 2nmd IICA/ 
NAPRI Symposiunmn .iivestck Production 
in thle Subhrnid Zone of Nigeria, lugard 
tall, Kaduna, Nigeria, 2!9 ( )ctobe.r- 2 Noe.n
ber. 

Nain a J A. 1981. Nethod to improve,cossbred 
cattle health in hacinoparasit .en'zootic area. 
Paper prsented at tit(Nigerian V c'teriary 
Ne€lical Association's Annual Coulf'relice at 
Kwara Hootel, florin, Kwara State, Nigeria, 
7-!9 November. 

von Massow V II. 198-1. IPolicy issuies ri'liated to 
dairy import policie.s in Africa. Paper pn'
seiited a till' freliCe, 33(w 1.i%yes3(k Policy 
Issues in Africa, Addis Aba, Ethi pia, 24
28 September. 

Mi ogoh S G. 19. Iairy marketing policies and 
markerting ! .'stenis in sub-Saliarani Africa. 
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Financial summary
 

INTERNATIONAL LIVESTOCK CENTRE FOR AFRICA
 
STATEMENT OF REVENUE, EXPENDITURE
 

AND FUND BALANCES
 
for the year ended December 31, 1984
 

(LI SS (H0) 

Revenue 1984 1983 

CGIAR contributions $ 12 641 $ 11 783 
Special project grants 775 824 

Iei comeInsurance caim and others 
127 
562 

137 

Total revenue 1i 105 12 744 

Operating expenditure 
Rleseacl 7 472 6 592 
1lnfor nt ion services 1 085 956 
"l'rainiiie and collcrnccs 921 063 
(Cneral dminiis lration 592 584 
I IQ operatioi,inl maintenance I 171 911 
Board and nllag llicnl 569 392 

Total operating expenditure I 810 10 098 

Capital expenditure I 803 1063 
Special projects 1 178 678 

Total expenditure 14791 11 839 

Excesv of expenditure over revenue 
(1983 excess of revenue over expenditure) ) $ 905 

FUND BALANCES 
Opening balances 

Core $ 1332 $ 578 
Special projects 252 101 

Total opening balances 1584 679 

Less excess of expenditure over revenue 
(1983 excess of revenue over expenditure) 68) 905 

Closing balances 
Working capital 487 1013 
Restricted capi tal gran - 319 
Special projects (151) 252 
(Capital development fulnd 562 

Total closing balances $ 898 $ 1 584 
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Source and application of funds, 1984 and 1983 
US$14 105 000 INCOME US$12 744 000 

1984 1983 

74% CGIAR 
Unrestricted core 

% 

16% 

5% 
4% 

US$ 14 791 000 

1984 

CGIAR 
Restricted core 

Special projects 
Insuranco claims and others 

Earned income -1% 

EXPENDITURE 

21% 

7% 

US$11 839 000 

1G83 

50% Research 55% 

14% 4 Informationr and training 

.12% 

8% 

:.:.::. : . 

Capital• 

Special projects 

Operations and mainter, nce 

General administration 
Board and inanagement " 

6% 

8% 

5% 
3 % 

87 


