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Foreword
 

The revision ofl l.CA's research strategy was completed with its acceptance
by the Consultative Group on International Agricultural Research (CGIAR)
at Internatioml ( 'enters' Week in October 1987. Along the way the strategy
had been shipcd t% inputs from Il-(:A'.s staff and Board ci Trustees, the 
Technic.ll Advis ry (\ o nittec ([A,.:) of ithe C(;IAR and participants at 
the Ith lBiCnnuja! .\cetiii of Ilcadcrs of LivCstock lRescarch, Development
and Training in)I ropic.l Africa, held it I1[CA headquarters in uly 1987.

FhC stratc gbL.ids the strcnth otI CA'sresearch, amning and in
t'or inon pro,, ws ,:the past. It Iocuscs our activities on a limited 
number of'co Mioditres, species, zones and target groups.

With the co ilplction lofthe strategy tbrm ilation, we subsequently em
bodied the priples of the strategy in our progr.mmes and have begun the 
implementation of spccific projects. We held thrust planing meetings late in 
1987 at which scientists from ILCA, national agricultural research services 
(NARSs) iii Africa and from outside the continent discussed the implemen
tation ofeach rcsearch thrust and dCiHed the major research priorities and 
methods. SciCitiststrom 2(cotitries in sub-Saharan Africa took part in these 
meetings. The Additi il iIi vol vcmcnt of NAR.Ss staftin the B3ieinial Meet
ing has ensu red that We focus oUr prograiics clcarly on the needs ofAfrica, 
and oii the developmiCt sfsiirg and closC collaboration with our African 
partners. 

Sincc tiialising our research, training and inforrmation prograimmes, \ve 
have completed the advance planning of our progranimes and funding re
quirements ftOr tileperiod 198) to 1993 itclusive. This process has helped us 
to clarily the iedimtin-term objectives of oUr prog rammics, their expected 
outputs and the resiUrces we need. 

',r c nphaosises irati vc research with AfricanstrItgy c, lai institi
tions, the NARSs, itid trainig and iitformation programmes that wil! help
them develop their research capabilities. A maJor fcaturc of our work now is 
the accelerated dcvcop mcnt , four collaborativc rcsemrch networks, which 
are the main vehicle for col iorativc work with NARSs. Major networks 
are being alignCd to each ofour six research thrusts. Such networks enable us 
to collaborate with N ARSs iii research projects, to identify major funding, 
training and informiation needs and to adapt and test technologies.

The success of our collaborative research will depend largely on the 
NARSs, and wc must improve our knowledge of thCI, their programmes, 
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problems and needs. In 1987 we surveyed the research activities and htuman 
and financial resourcs of African livestock institutions. Results from this 
survey are being incorpot ated in a database on NARSs in sub-Saharan Africa, 
which is helpingi us to identity partners f)r collaborative research and their 
training and intormation needs. 

ILCA has already established many collaborative research proiccts and 
linkages with NA RS>. In 1)87 collabc; rativc r,:starcli wvas lderwavl i 12 
countries of' sub-Saharan Atfrica: Benin, Congo, C6te d'Ivoirc, Ethiopia, 
Gabon, (;ambia, Ghana, l(enya, Mli, Niger, Nigeria, Senegal, Somalia, 
Togo and Zaire. Rcse'rch support services (laboratory and computer 
analyses, aerial ;urvcys) were pertormned for NARSs in l otswana, IBtrkina 
Faso, (itc d'lvoire, Ethiopia, Ghana Mladascar, Mali, Mozaimbique, 
Niger, Nigecri a, Sencgal and Sudan. II.CAi's PAU Entry and Analysis SysteI 
(I1)EAS-a microcomputer program for recording Mt analysing livestock 
data) has nOw been installcd in HotsVanI, (i,iMLroon, (oolo, (.'C^tc 
d(lvoire, Etliopi a, ( arbia , Kcnvi, Malawi, Nali, Muriiuis, Mo/.inlliquc, 
Nfi-TciA, SCM'el, Swazilnd, laia and '.ilmbwbwc. lL(A-coordinatcd 
networks pow i lvep.Irticipamts trui almmost AllAfricAl countries. 

We think that, thr ugh the tur tIcr dCeClopineIct ktcolllboration ofthis 
kind. livcstock produCtlnn i ,tib-Saharail Alrica ci3 bc itIIprVel markcly. 
()ur incrcasin. links with ,\tri, InNARSs. and the rcli.lniICnt of our own 
resea rch, hld promise tI-cill(' Aitd stst.indVclpniLet OCHtore pI ,titiec 
able livestock productiom svsteIs for stib-Saiharal Ar ic. 

John Waklh 

I )irector (General 
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Introduction 

1987 was a Ycar oftransition for ILCA. from a Rcscarch Department based 
on discipliiAry Mits and zonal research protra lilcs to one that follows ihe 
Centre's new thrust-bascd rcscarcb conotctpt. M tli of the year was spent in 
refinint the research structur, ouItlindC in the str.icv document, and in as
senibling the rcsotrccs to put the nev rescarcit p1o1,aimi1c into place. 

This rcport is strti ttured i oh the incs (0'tl:c' "IN csc'rcIt thrusts: C attlc 
Milk and Nleat. Small liui t Mct and Milk, Aniiital 1 actioin, Animal 
Feed Rcso-re.", irvpantotolcrancc ,6-, Li, ,stock Polic;V and RCsoti rcc Usu. 
We believc thait rep0rtiitlg tlC 1P)87 rcscarlt prograittit tinder the thrt 

trailtCVwork pr,%vi's, a tusel iiindication of how a large p it of the (Centre's 
earlier work t- itl\ withii the thitst , iiid how the thrusts hel, loct.s 
IL(A's recarth it viruis sites. 

The Il9,7 rcIt i tliiiost equttallV balanced beteeWn the coinniodity and 
strategic resea rcl thi tlsts. It ftttu rc years this balance will change, with more 
of the report beiint taken ip by c mlodit v-thrust re.ports, is results from 
the stratcgi, rcscarch fLcci inito the development of improved ttchnologies 
for the production of mnlk, ticat and traction. 

This Amtial Rcport dentoistr.mcs the streitgtli .addeopth of L1( A's re
search programime, and the tocus provided by the tlrist fraiiework bodes 
well for future progress towards sustainable ptod.iction from livestock in 
sub-Saharan A frica. 

KirtJ Peters 
Deputy Director General (Research) 
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Cattle Milk and Meat Thrust
 

171) spite A daulItinig .11rraV ot tecLIical, poliCy and Institutional problems, 
there are I1Ilor opportunities to illcrcasc cattle nilk and nieat production in 

m11%11ypirts of A thiea. lhese opportuIIIties take diffCrelnt tornis according to 

* 	 III 11Minid W 1 4, ,mid Lc'ri- Ahric,i, the'-po~tcinil k vast inl ifi Imn, tern 

it tr%.1.1lo ,()!i11 ]A'ilr 111(1d(TierI ltl plh ilosis Ill be cititrillcd mid the 
HLItiIllcr pp~~ iiclrc'cdsth~cltc<~ III( Ic,l'cd. 

* 	 TFht subhulid /oll: ot \V/'.est Alrica ottei', pcriliips the best olpportullity 
ill ti iliuiiitI Illll, hC'iusc of It, i> Cslille I)O)tIlti~i tor tortic pro
lIuCtioll CtIIItbII)C viti.ti (lilpoIrIiv treetolil troIll tsetse OlV, hwer CuI!
tiVatioIn prt'CStIre .)I1 the ilnd III A reitivCl1 . Cexisting cattIe herd. 

* 	 The higliLIds of Last Atria veircwell ,uippIli'd Wiil lilt iu ailsO ott'er 
a iIajoi allirket tOr inilk if to)rIl'es LIll lie ,A(t(-)Illl .oda1tuIC il) Croppillg 
SVStIIIs. 

* 	 Ill stlitcrii Atriica iarkets let. smaller. 1ut tih ccolll cuvironliIiilt 

relatively 1tl1'iillAppears to fLc Iivotlirble, ,I 0ppOrtIIIItV tor gco
graphil cexpansioll tI0 le Africa.Ot ui rts ilI stub-ShlAlurmi 
III the lirsi tlree zolles, tile Heed or opportiulitv to crcitc .1 Iillipact ap

pears to be I-(rItCst. I-locver. wc also ICcolisc tle 'ced to colduct rclevalt 
rescarch ill ihoc parts ofthe sciii.-arid zonet' whcrc seasonal milk surpluses are 
A',IilihIC, IldiC(Iig1 thit aiViry proditletioil there tAll be CnailCCd. 

Objective 

Ihe Ilnin ohicetiv' oItLile Cattlc Milk id Melit Thrust ill the ilediulm term 
Is to ln11-0Iltitiol>l to tile I lll;10r colstrilits to iliCiscc cattle milk and illeat 
produCtioIl Il the ilxeiXd Crop-iives sinaillItldr tIllillg systems ofsubkoek 

Saihairii Atl-riCI.
 

Reproductive wastage and 
hygiene management 

The 	poor reprotdltive pcrtornnalcc ot'zo-bu cattir is primarily attributed to 
(1) late pu berty aild sCXIII ill aturity ill rales and teiales and, therefore, late 



age at first partlririo) , (2) hltg pos'.uxitiun .aicc t', p riods Icstltht h,

long calving ti vr\llI nad (3) ., urI low I'rti itv r'Itc. I iIL t),torc which
 
are cauIsCd by IMtcLT tIMi lt 00por 'tLtritl it h 11Ald discasc, arc
ili iUis \L. 

rcsp)('i) I I L high r11lUl triv' WAS,,l-C iII .:c u t aUtl
 

siir1! to r,1d t r l i ( pr tliltiLitv. IIiIii dI ntIdll ,lLC[ lv (1 ',n'II
hogld,(r Itr IL-LIlm-C t ll !Il Plo,+ (M. I ' t h\.ith t~ IAtl\'~t~l~ all.I]', ,sv

h0ILI r fti III I IIg s \'sI'I II~S. r Ad hr~Ltt (11 iritiMI .IildcV i
I hrCOCtlr il PI () 

lie'stock 'Iv du ti\.i V I ,ISSO 
 lILtd. At prtL'LIIt tht \\ork Is- r1Frtirl
 
out oitv i t iI. hu( r'cLrL-h pnIdto-ils \vcrc prrp.Irto it) l 7 > ,iIItilai
1 
work inl Kr.nv., NIIIAlid Nicrli.
 

Ihr rL,i~ui i, primiiy\ LirLcLtcl ttwlrdi, qtk~lntii",g the ecot of stra
tegiC, ititriMAtiIn stfl' llIntItItintII ti .l11l r,.Cpz IuLtiVC prtotrmaici
(r1di 

(I \lytlnru, ,iijtiil li ltd thr p( stp r'll'.ii COW. As p In' tm valiiitiot otf'sp 
 -

cifi, rIrp o tit vc hy ,,h pltt rlls ]Ii rchus. stuilics \v r iilicrtakcri to
 

lt~ ltt'd!_'l'' ', i .to 'Ics lt l Ibull',, ICIIII- ductixu .,I) tv O 1IrM t rC bulliS, 
.Illd tCltr IlII tIr lhiut II 'tpplrltrtti tIM A d ,IILklilll4iIltlisity oil
 
tillt ptostpa~ftlln r r tlt Iv LA ItM1It.tlll;tlt c~'?.'mls+t\'.
 

Zebu cow reproductive function 

Factors affecting oestrous pattern of zebu cows 

lilc ot'strl,, l ]( t llr ttlo' '(1 t Lt),. \VA, Sttltlk'dl III rLCrr Ito Ittri inIder,,t~lid it', I)h\ , \ ,d O\ ,:tAtll, thlc,. k . It +IIt it', . i. III Crossbr-eedingU 

pt'+ro I' 1 .> :\ ,thtml\ ,II tilL ' , \ i II 'l'h1' l Nl /('[ )it \v,, \\ts ,(lII

.,l IhIl i tIt (I ttc to',,t tro \,l,, \\,Is 22. vt,,ys. Ill h5 \w'ith 
r,1111 uotkli I t , 'h \,,. Ni st t L's (, '),,) 1.,siL'J IS it) 2A tli\s,, tih HO 
s ilnit lt 11( IUl , tstl lutctL t \\Lcl ,%itPt0 t. I1WtilLt\ t duIt i o I.5Vt 
oc trI IIt l\\t, l, il I ". j tll c tl-(I7tll I t 21lrtt- t " ll rltl'sl~l 

ill,,thc \\ct,, A-~A~l,4.J- t .1. i l_ , 4.- sr,). 

N\.l r wi'tr ui', put'tl rIl ,lllltrl )- hil- di\ thll it e htit () .i vsIlurittIttg ii s I,.-~ i\LIis \\ IIIL l k (it oi Mit~s th \Vllsl4(1.7",,: P.: Irre . - ir, l25 I tIltrtl I.' \\ tri'Stij, purhiii'slti .',,",'.andt 2),tl t \ Lhclmlt di2.5\tiltL SItl t o'r t~tt l-igu e r,. Mo.st tl u-it37.5', th ) imitt11hl th)' t't 1 \'I)( V,"'-('1+54so' pctI 'c olI,,c2 II,
INtritio t andI I I \%n bpmt IIC,ISC.I theif',deS
 
,tltllrl,-,u S1l1 ,l iti wcit t t hi t tt t I).t I, tillt (Itpn 
 ll *IttI d\\h,'.,La 
tco+ l- 1L ,lII t cvc.tk-:n i lI st",ll lto I83, p ct lll (..+)(ItluI I.,I lI ] 1 4.nit It tIIS, Irtlill,, \\,Il 1 .7", .111d 2,'' , ,,ftho, Il,,Utits,o .CUT o'rd ( I11tltC I1).M ost tII0LIlt
1111-IL_[IV \ ), c tlCI 1 ht< ur lAt th. 111in ll 1d Cl~d )C1'thlUIS 11Od. V 11)-i ll( rc, ri) . A
tl()I oct -rcI 2.I.8 _4 5. 2 h +ttts,tltIL t(W>trdi ll ,P)t,primarllily during, tll,", day 
(02.5 ,\-, 11,. frmi vs, ,-;1"ld thc right o''tv(541.2' 

Nutrition and pubertal development of heifers 
Nutritional suIpplcIICI~tIti0lI hastct the onset o tubcrty Ill both zebul and 
crossbred hifetrs, c\'ci it- the suipplcmclnttihm is limited to the prepUbmral 

dry scason. Subscqnnt pregnancy percentage was almost doubled by 
stpplcIcutitio i ii zcbu heifers ant iIucrcasCL by IntY in crossbred heitfers 
(Table I). 
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),ata arc IIiI ),IIvsCd dct,,c IIII I tIc rcltriotiship bet%cen vistal 
obsCrvanoIt, ovarMIn pal Aitto,lasm.t proiz.'Stcronc valucs as indicatorsant 
of ithc ow,_.t of puberty in hcilcrs. A number of'blood mctabolitcs arc also 
bcingtt assayed to .svs FIrtatcClcir itop in cvaluatim , dic nuttrftional status 
of loitials .111d tIc rclatioi'diip, of thIe nalib()rcs to ow;ct of pubcrty and 

Reproductive performance of postpartum cows 

Effect of body weight and body condition at mating on 
postpartum reproductive performance of zebu cows 

A 2-ycar stdy o thei1ajor II torsntticnncinlm the reproductive perftormance 
of thc postpartutIItl c/ co\\ in !Onur sit,-l.--s;i-c brccdiing units approached 

m, i ,. ,m11,,,,mi- "i 

4-mo thl1rm, ' .,,,,,. t:!lm,,m ',I' "
 

Table 1. and' , . .m ,. , t ,m m ,,im hm'li'b.,mIIIhllo'c I 

Bor.m foran -Frieian 

l'aramnctcr .uppmcmn'eiood (olu ol Suppeimiemiicd Cmtr l 

No. of mil'crs 1 24 22 20 
' 
N'. mat(d by 120)da , 13 (0,1.)) S(33.3) 20(9(.9) 16(80.0) 

No. prcgnant 11(52.3) 6 (25.10) 1) (86.3) 15 (75) 

Mean body weight (kg) 200 175 230 213
 
at beginning ot'brceding
 

Mean body weiglt (kg' 236.4 219.8 296.1 282.7
 
atend ofbreedimg
 

Mean wither height (cm) 112.5 113.2 16.1 17.4
 
at beginning otbree ling
 

Nunmbcr in brackets indicate percentages. 
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completion at Abernios . raiich. Irelininary analyses of data colleCtetd dutr
ing the 1987/88 brecding scasn indicate an ax~verage prcgnancy rate of 84/o 
in Boran cows. (hIuIlCs in Ibkl% wcight anId body cotiditioti during the 
breeding season scin t,)have a grcatcr effclt <ii pregnaticy rate than body
Weight at the beg,ini1 oftlIe brCCding season. 

'Tlie pregi icy r.te ofli tIi-lactattiig cows was about 5% higher than 
that of lacatinc cows. This dif,'reiicc\was sinall, probably because the ani
mals wert Allit,good condition at tie be.g'inning of the breeding season, 
which coincidcd wtith thie ed uflthe wet seasol. 

Effect of supplementation and suckling intensity on 
postpartum reproductive performance of zebu cows 
A study at (;Obc rmich oil tihe itifItticccs Of il-itioi.,] stIqppeiiCeiitation+ and 
suickilng IItWHSItV tOithe postlarttiii reproductive perlrll'atiic of zebu 
cows that calvel dring the dry seasoii was completCd iil 1987. Preliminary 
analyses of' tle data indicatC that supplemieniting te'ed with urea/molasse.,
blocks (lU c.trea)'diorteted the p,)stpartiln atoestrus period by 07 days in 
contitmIousilv-sckht1 Arsi Zebu cattle (199 vs 132 days) and by 46 days in 
cows suckling their calvCs only twice a day (15) vs 113 days) (Table 2). Ile
stricted sockling also reduced tlie postpartum iianoestrus period inboth 
suppleniented Mid tInsuppleiciitCd aii11ials. SupplCiCIntation reduced pre
weaning calf" itnalitv by 8 ;ilii 2('/%. inlcomintiously- and restricted-sticklcd 
groups, respectivcly. 

Neither cOW suOppheienatioii nor stickling intensity hatl a inmarked ef
fect ott calf'growth rate or calf'weaniiig weight. Similarly, no difterences in 
cow body we glt ailidI V tn litit'n chaMges wcre ibservcd iii the four 
treatment groups.

last iin progcstcric levels are being assa ycd to establish the pattern of 
release of the horiniie i postp:artui Atsi Zebti cows ard its relationship to 
the restinption of postpartum ovar ian activity. Selected blood nictabolites 
are being assavcd t,detcrtiinc the IlutritiOlll status otcows and its relation
ship with postparttiiii ovarian activity and subseqttent !-'rtilit y in these cows. 

Table 2. Ilo.,tpwrmn ano'stpoul 1intra b1it,'hu,wl,.,at(;o/t,'hEthioplia. 

Postpiruni alocstrouis iriod (dbVs) 

Treati cnt group Suppleicited Ulpph'i ii inent'dl)iffercnce 

ColtituouS su tklig 132.3 1t)9.() 66.6 

Restricted ,iickiiig 13.5 159.3 45.8 

ftcrenc
l)i 18.8 39.7 

Reproductive studies on male animals 
Using superior bulls improves herd f rtility and hastens genetic progress.
Variation in bull fertility can be responsible fbr large differences in concep
tion rates. RteprodLIctive traits must, theref'orc, be an integral part of th': 
selection process. 

Several studies were undcrtaken to (1)characterise the effects ofscrotal 
circimference, epididyimal weight, cpididynial sperm reserve and sperm 
concentration on the reprodtIctive capacity of bulls, (2) assess the influence 
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of season on the reproductive capacity of-mature zebu hulls, (3) characterse 
the patterns of'sexual development and naturit in ebu and crossbred bulls 
based on qun: titativc histology, (4) dCtcrnlinc the influence of dry'-seisonI 
nutritional supplcncntation oni growth, sexual dcevcloptncnt and sexual 
maturity in zcbu and cros,;bred bulls, and (5) dctertninc the influence of bulls 
on herd tcrtility in a single-sire inating systcn with lloran (-,]tle at Aber-
Itossa ranch. 

lrclininary results indicate that zebu bulls imattrCd sCxUAll' later, had 
smallcr and lighter testes and cpididyinidcs, sniiller sCniiitcroLIS and 
Cpididymnal tuule' dianctcrs and fcwcr ,pcrtill r-CsCrvCs thil crossbred bulls 
of the Sillme age. I'liey also tcndcd to producC asml.leir volhiiiC ofcjaculate 
than crossbred bulls,. with lower spcrili concentritions At p1ubcrty. l)rv
scasoll lutritional suppicnliintmtioii rCducd ae ,it puberty in bth Cbt iand 
crossbred bulls, ill( incrcascd tsticulir si/c and ciunii quality. Nutritional 
SuppllCntAtitoI riisCd ttostClh level. in both enotypes. I! ,i single-sire 
illating s\ystcti with l tiori c attle. sire-i)ull hLmA in iliportait CletCt on prcg
iaticv rat.cows. lregn.icy ratc raltigcd troul 78 to Jt for tour sire-bulls 
and \as relatcd to sonic scmen traits oftlic bulls it tile beginning ofthe Inat
tug seasoni. 

Feeding and management systems 
Rcscarch tinder this theme tfcOUscs Oti developitig conmbincl tediti attd 
iliatag fit technologies to increase ttiilk .111d iat oitput frotn siall
holder production systcms. [In 1987 studies were conductCd itt Nigeria, 
F.thiopia and Mali. 

Supplementary feeding of calves 

Phosphorus supplementation for calves 
in the Ethiopian highlands 
In Ethiopi., is in miny tropical ctmittri:s, the diet ofcalves after weaning is 
almlost CxClsivCl v low-quility roughage, either native grass hay or crop 
residues. This diet is IOW ill protein, digetible cIwrgy and o setttial tinteral 
tlutrients, pirticularly sodiutti. phosphorus itd copper. A study' was con
ducted in 1987 (o CxnuitC the respotIse ot[riCsiii-/cbiu crossbredilCVs to 
suppletunttary 1). 

,'Fhe calvcs wcre fecd i hiil diet oftnttiyC gras hI., Stu~pleliCeltCd With 
nlolasscs/urc'a (It 1% urca) (colltrol group). iIiol,isScS/urc'i plus potassium 
dihydroget phosplite (K1 Il>i). or mioutg cake ((':;..-n hyssinica). lhe 
alliotirt of phosphorus 1upplicd by the K 1I )1 %'wIs etquivaletit to that sup

plied by the tiotig. All trce diets supplied si milir ,il: Ouultity of N. 
The growth ritc of calves icCiving iti1rg1n C P)WAs signiticantly 

grcatcr than that ii coitrol group cilvcs (181 \s I I) g d- 1)<I.() I). [he 
growd rit of calvcs receivitg ig \%,i,, sigiticiitly highcr th'in that of 
calVes supplenlCntCid with inorgti P t287 vs 181 g d-' P<0.01l). There 
wcre to significant diffetrctces aniong the groups iii lcet itike or digestibil

moutg ,as used inr' eficntie y for skdc tal 
ity. Supplcnmenti ry P tr-om 

,nitirihisation than that frotn K-12,l). 
Ile results of this study indicate that suipplemntrv IPand N provided 

by protein, e.g. fron oilsced cakc, arc used tLIore efficiently than iftprovided 
by non-protein N and inorganic P. 
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Supplementing calves in the Nigerian subhumid zone 
An earlier study onl the effects ofsupplementary t-ed ing oilthe productivity
of cows in agropastoral herds in the Nigerian subiunid zone (see ILCA An
nual Report 1985/1986) showed that the greatest ef,.ct was on calf survival, 
which increased froin 7 1.8% to 8t(.3% (P<(). ()1). 'his was duC to increased 
milk production by the cows. -1owever, milk ofttake increased only
slightly, from 300.2 to 3 12.5 litrcs per annun. I lord owners milked supple
nIented cows lnger than lSnpplentci(,tCd cOWs .11td thus extended their 
lactation anoestrus pcicIm. A,.aresult, supplementary feeding had no signif
icant Cffect on cAlving pcrccIu eqc (58. 1% vs 53.8%). These results indicated 
the need to suippleinenIt calvCs directlv to encourage increased ,nil k offtake 
and early weaning.

C(alvCS iu thrC IIrds wCrc theretfore sHpiICtnctcd with cottonseed 
cake and wheat bran duringt threc dry scasons. Mcisurcinents taken included 
calf survival and wcight gain, and milk otftakc, calving/conception rate and 
calving interval ot thc daims. 

Suppleimentary f.cdiug did not sigiificanttly (P>(0.05) Atcct cal"vcight
gain or survival. Milk of'takc was also not att'cted by calfsupplenwntation.
The calving/comception rate ot cows with suppletentcd calves (58.3,) was 
28% hiigher than that ot cows with u llst)ppleiClented calves. They also had 
signitcantlv (P<0().::) shorter calving intervals thain those \vith tLn
supplitcntced calvc; ('[able 3). 'Ihcse resutlts indicate tltat snpplenitltitn the 
calve. reuticed hlctatioial and nutritional stress oi tht dalns. 

Table 3.0h0 of wta .Stq ;w11!o,' ,iun/ Ih' im n-d i(;lcm,,tf'd al1 19S'". 'u1bhlitiz me,ra *6( )ha s,'d(.a!J',t, h 1'' II/Pl~l',',itn ,I0.5 ti,i' /195 dry eo n.t 

Class No. No. 

Total ntlabcr 24 11 

Calved 12 50(1.0 5 45.5
 
Pregnant 2 8.3
 
Open 1 9.5 
Sold 6 25.0 2 18.2
 
l)icd 4 16.7 
 3 27.2 

Calving interval (days) 745 788* 

* [rcatmnent effcct significant it l'<f).15. 

The use of locally available feeds for supplementing calves 
in southern Ethiopia 
During the dry season, grasses available on unimproved grazing lands are 
deficient it both energy and protein. Although iuch work has been done on 
the introduction of leguntes to correct this deficiency, very little work has 
been conducted to determine the useftlness ofnative legumes already utilised 
by A frican agropastoralists for drv-season supplementation of ruminants. 

This research Cvluatcd three locaily available legumes as protein and 
energy supplements for calves in the rangelands of southern Ethiopia. The 
study comnpared fruits fron A acia tortilis, !,cavcsfrom A. breiispica. and 
cowpea hay (I"'inaiiigqiicilata)with lucerne (Afedicago sativa) hay. Initially a 
growth trial was conducted with sheep to determine the nutritive value of 
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these teds MChen used as stipplcncn ts to poor-] na lity h1Ay. SiV cnltirc male
 
Menz shcep werc as'ltgCd to each tnltl lh. bn'ispica, I '. fldiet.. .(.I), 
guilctl11, aMid A1. Sltitiwcrc fed at levcls that supplied 5(1g ot CRuld" prtei 
a day. UnstUpplrimtcirted IIAV was Liset ASthe cOitrIl. 

All suppicntctrs ilt'teAseCthItIC ) vth rateIvCiU shccp r th hL.Iv diet 
.illine ai1d thclrC \ - i10 Sitil.ittitl t rCRAC ili, riovtlh ritt's ,mtroIg tilitli 

plICiIIlts (Ilh 4). All supph'cniwir itad , substitttiom c tIct t(]t Iay etike
 
('lablc 4). Total mttikc was hi',lcsi wthie cA lit1ict .ld lmcst I'mr
I osvp 

hav. 'Ilicst results iilic.itc that ho.ilhv avail.blc eed rct'mtrccs iII smitictij

Ittlliopi ,ire etlal it)hucrneis siupplelets to diets (tpoo1r-utlitV r~tass
 
hii v. 

Fiirth]ereCxpermI11AtatioI is be.Cint condieced to validate these result:. A 
Metabolism trial with sheep will dcterric tht utilisation of proteii in the 
t(ecds. A calf growth trial tiithrt sirutilatedI pastitraist Inallgeilnt will vai
0tlae tle Itse of tire tceds as supplements [0r"ca,lvcs. 

,andV,,wth w ,A, l o, y jvn,1, ,?1 un, poor
,111,11it)'..,a,,hay I, 


Table 4. htitakc , 1, l ,111 11,' ,*.lpplellictts l", 
hl"l.,, 19S

tom li t11's i.1,lta "Itil,* G rasst
 

(fruits) (leave',) (hiay (hIa) hay 

(rowth rate 52.6a 53. la 5'.a 33. a 31.21) 
-
(g d ) 

Grass hay intake 423b 510b 471)b H81) (80a- ')

(g 


Total intake 759a 747;1 8 1Oa 71R0a 080b 
-)
(g r. 

Lit)nOt dittcr NigsWithinl rOwV,, 111CAS fiI)lhwed 11\ the Sallcth'tter llhtkly (11<0).05). 

Partial suckling 
']le citects of-partial suckling on the productivity otIF, FriesianXBoran 
crssbred dairv c(i)ws wtrc examined at I)bre Berhan, ii the Ethiopian 
highlands. Alto ougli it is gCIcrally rccogi scd tIht the caIlf must be present 
to stimulate milk letdown if)Zebu covs, this is iiot thouillt to be necessary
with these crossbred c()ws. U ider iithiopim i;, I stry ot Ariculture re om
illendations, calvcs, are riot suickletd other that ii:imediatelY alter p ittirition, 
and the calv's are reared by [)lt kcet tcediing. III practi, it is colllllotm lOr them 
not to he suckled at all. I howvCcr, work clscwllre has dcim:istrated that 
partial stickling incrcases lilk oftakc, reduces calltnortility and morbidit, 
increases calf growth and improvcs uddcr Icalth. 

III this cxpeniriient, partially-sucklcd calvcs wcrc allowed to stick l.:their 
dams for 2 tninutes btcf)rc each imilking mitil we:ring at 3 iontlis of age, 
while bucket-reared calves receivtd a total ot 255 kg of milk over the same 
period. The treatmileilt ot bickct-rcarcd calves was comriparable to Current 
Ministry of Agriculturc reconllclatiions. I)anis iittach group wcre red 
gra:;s hay ad linitnn and supplents ot 2 kg of' noug cakt per dy ad ad 
lilittin molasscs/urca ((10% urea). Key results are shown inTable 5. 

Partial suckling significantly increased calf growth rate to "veaiilg, 
-
from 0.31 to (.53 keL head 'd-1(P<(0(01). There were no diftlercnccs in calf 

growth after weaning, and the 2(0 kg diffcrence ill liveweight achieved by
weaning persisted until the calves were 9 months old, when observations oil 
them ceased. 
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TYo ta I - "I i .11It CtCLte1 11 l m ,I thIouIgh! i ftiko. , P"It1( l .1 L'L IT c t 

the laCtIltiull ItIlk 0 ltJkc ltitilkl]tt -Ni-kIk! I. (A CL'kiCi tt 1tI '1111t-
,,uckhled O M>wb\ 15 .IitiiI tiwk !.:d',idd~ ' il'ci vinI,Ct1 11ll 11..Ar (cAk 
111 J~ o C'IIt I\It i1(Icc(Mnbu)1 h11 i I 1il 1 'illIt~clCLIt fI- II I IiLc'%\ (",I)C cI ttI 

nI b \ m il m I I .I ( ~ i1 liAl vi siccdCd 1,ii I - C Lc .il l l ' I' i1c %% " 'I nil 

("lilt 1\iI( I Iii . 

Tabl1e 5 . AI, oi j,,J,:,,tt'j , ,,,,, MJ.< ,I II,/ / u, IAr) ,.ity hl~bi,,d ,1 , 1;111,,:11 #j , Iw111 

I]I Ic I tl 

suitkliL reri g
 

Milk nitAikc 
Plri-\%t ,lillg 1i .1k 
 4 59), 455 .6 

W in,!C1lA.t,i(I)II 18)4.1
JliM",) 
 1044.6 
1 .itaim)n tlcikth t.i\1) 341 3405
 

ItVr,II tI 
"
IIirthtr
wcII, ii kI: i1 0.5.3 0.31 

W\ %11,i 1, I kI"it11il 11'i] t~l 0)1.42 0.41 

Reprudti t 1%C LTI 
It') 1 ), Irt,'N(.d mVIi It (,I.iVN) 1041 41 

S'<.1, i," '11, E,t 1.3 1.91. 1, 

.Id,Ii I IdI I , 391 355 

I))* i4 illH I i [ I Ai 

I ic totlil iilk "IMItIl iii (dlthe Iiiwm vkitlt butkct-rCirCdl Cilvc, (i.e.
 
oft-tikc pu, ,ill ,ilioVii .1t t 1.il\1 iVttICL3 toI
,i \irt TieT i 1 m ilk tiiliake'
 
t'rint tihl i Ii .iy-,iekleJkIC )ll\w (2 I 8')-tI t
, ir,)

A sc'c,mi -rFi \ , I,IL ,IIlllilit' ".il itvI % ,irtcol tll,.'tctolI :'of im rIt B)ITqu il 

i toipiroi'tl t',r ,oillrcsponpcc me khii ig.. ( ) Ili lri 1 i\.,otl,t.tnit ll,pitial 
Isuc lin111 11 ni-ly-C,in I IIILIILl r.1 c' II rI ;_ kC Ii.,IC \ lA iW I I I M<.It I J ItCIIAt I 'l c t I]~liiiin.i-\' ire ullN ii,l 1,1bi~. i ididiclcL Iyiii thi miulk nith pirti.il 

su kliniIg (2 i') ,1 k] )\ teedIl it .iIi .h,II I1,l11 y [I "il .ti,ih I: tIW , ItoMIClI 
l , ihithww Ik-d 

ludin.t l ilt' l .It i 1(1 1,irliil ,,ikling tii ivit lilt i kc()t( v,, W illb (t. ll-

IIJly yich Cd 13"1 i;c m\ilk Ii,iiC ill'.i'01h 11. l ilr,,Ill-

Piled aitlh ilt llI ;ltlik. "\p,"rliino ''I 

Fric'si.in x Ar 'lic i-t i7 , ri ".iili h ilr, I l.i.il"tlckliii iLgrcitert ld 
eftfect on1milk oliikc Iilii Ic1letr's. I hi w,i doi toI Itilk lCtdwl,,I) pr0h
le i n itI I , \ nc I t ic tdIiti eil L ' cI ifc tr li i tl c\ l inlk te ,dic of l tii ilt.

,Ll I, 11,11 Ii1 11 ihc ,1 L'H M 

ling (tcr- nibnt.1inti'il ,lt'll,~ ' ) ,iii.,iliholdcr diirv'int, usni , crossbred
 

lhc It c[IIiill n( , ttudic , iiL.tIdt 1.irt ialstick-

CO',,c 1,'ciil\\% IC tI.II 1i,lltulic1(iInll hig,h TO "ttpp rthigh leveClst C I 'I 


of t ilk pt i(i liHim. 

Heifer rearing using crop residues and byproducts 
Al expcrinutCit was ColndlctCd at I)Cbrc Zcit. Fthiopia. 1(1 dterctrine 
whlceher poultry litter Can replace urca iimolasses/urea iliix-uircs given as a 
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ule,'+d l llilt t gr ow fthitll l tc +I t t c',It lf m',< 111] 1,1 lit l 111.11ci t Ao | 'r 
+ 

ti 

tionl .It tilto,,1 I kLiC<'rIhIL'V l. 

co23 w O\ \r d (t, (] I fi .Llllli I t I :m l+ ],II , -Il"Il\lm',1 05";m1"id 

i k "+ %\c< I 'k,utI '(,k)I tIt I. , hI ' 1 , , ), I I I I+I, I 
-I,'ttl,' thl ,' . t t ,I.II Ic.+tilkt[Wl~lh , I , 51,t di - ~ < t 

, I , 	 -I It .lt . : t I r-C 

\, ll I' . [ l ' t l.r 

k~t,., 'I;it, , Iu1 u 	 1 ICr,, it.'1h h 'h : .1 ,t1,- 111.ru , 1t,, r, ' 1 - t, I: ' 

It .Ippc< .,l . tlhit D i l, litt,+'r LA Itl b ,tliutl ll r UI cIt III tlc'h ra.tionls, .l11(i 
III.'k I<'Ili 't,,+. t ,l [l l.i t t l 1(11'1ll u1 r It ~l ltdt<'< , ,i. t,: 11itc l r\y litter t'(r 

l~~t>.,t-111. ,c.,U r .11II , L ~q<b c"< III,\% l [t+I rc' otlrtc Is Io w\.. ll pill lIIIh th,. o-cdl -

Feeding strategies in the Nigerian subhumid zone 
11,lp ir,, ',lb,. ., iltit l ,,t ,](IIInIII ., toi 1)( thL' nIIIM - I-O ,.11, o f' ll.(;A ',, re'
,W'k<h m .i i.iiu l ii ll -hN i-< 'rn.m ,ulhl it.i i Zreiw. l hc' 1i1,1ra il +'ItII)O0 , 

I,	-l 'i [Ittn~ t e lk.I\ (c It kIll 

IluIi~,v th kc'. h , m , + .'11 u,tAttH IShR< mI"O J.t , tu .I \l\ o" .Ill , dder 
S

+,k i.n k-., .tiic' .,t.iiit, t -( C~lt'11.11)ttIti'WWc' i h ACC,'t,i Ito fO idICIr1% 1 , c 1 1,)kll(II i]()ill \ Lut. 
' b+, Ill;. i~t:1 11 c'ir p',t )kni vllt \ 11 ,t Ill h+,< x' b L I 1 I~i. ,iCii ~'llh )\~ t1,11t I ho.' 

(l l tit' +- l h It',l,tml!< ft I till,: 
p I lk- Ilk-[ Im l,c, I", nw t k0nili Litk kI !+ tlt'lil Ill Ilc )ll \ ', tl, rlillt til(M ilit pro

i, l \ it \ .I I 

S tit /.ll l 11\ )1l lilIP, '+lthk)I I titI t(,III twklll "ut ith'niclnt IllaV ill n

i cl hcc 1,:1 , IC,11 11-+l1ti,W, iIt Iltl[1 111',l - tt C.tc 	 itL,-

"+nrct I , f,,' tkll ll I,I IIII tilt' IL''Ttll ' rcgiic ,alsoI .,n <'l i,.Cnt <.IC,. I lh i--cdhng is 

Mineral nutritionl 

' .tit' },.ifli ti(1, % p , ,.piil')I- n,,. iii.1
'< b~c' l u' imini the t+roctliotIVit \ Of1.1 7 h, in 

t I. \% , If lckIiic N aition~i]t t Ii \ - 1- ill t 001( l l Wvith li c bctc'ria rv Ic

.",1I(, ,I t ) 1tthkt . !L' t<,l .+ lt it('C\t , 11I ,III "IIp ti ' 111111Ct I Aii+.li il\.<t 1 	 ctlic nc;' 

I,' trl ILHtI(II AI.t i'; !, tI ll,' .1 i i !' ti l ic tih ' iL. t uId IC11111t.1t iii 1ncral 
' 11~hi thl' i , 

l ,ht<..l k>ill!.+. 

I Ilk .,tuit\ Wt\Cl ~l ~lLAiiilihik Ill W hIIt'n.' it) 'I".t 

>,Utl~lcill ' ++ II llk tiVit 't\ t hk.', <' \With Aild<. 10'Ith lt .tCC.SS to 

10 11t~ P )h<ld L~ tl1,

t0 -AIrtq 
' Ill till 1 )L i<t1 1,, 1Ilk, Ik~t 0it , , l tlh l Ill ihc'. p ro l 101i1'n, (It' iild 

tIIIII C'l 1.1 1L'C. k.1<0 }1 11 1} ll . 11: .... 1 1 -lt .111,1 1ih t eill .fC .11-,1 Ill I*'T'I IC"++Wi (.lt"4 

I hIlk"Wdlilf'Cl t',' <I ' .I l I I I 11 q h nI I IIt k <-, C!ii citIt .tt lI IIII c I,i1 ,u cn t I

tIB Mi tllill- .i riliC't (11 tL' Td tl<w!, iq l tli,,ll,. A 111ilhl11, ,irtc Of"C'rcdc mlilp'icto.' 

mliiiciil blm1,,-< <' tlv ;',,11," citii C'ic 'lnt',. C ("!)ittd-)t,,r utl 1in111.11, arc 
olt-Iic'd ()kIhtlilI t i ,I tq < ,,-ii t'+. l Ii'lklith tlall , lpr~ vid,.d by' tilt l .c 

- ,0\%,l'r' I ,tbI>C (I'ho - theL tr*(*tii+P('ll 
t 

IrLI0 t Anld CAttic iitliibcr',. \ntlhci 

g.r, tll) (O't1niin lk tht~t Ilk)cli "iup iul lt'lCltit ,,di,+,AMded htcr. 
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The condition 0oalf ai niials inmprovcd through the end of the wet sea
son in ()ctobCr (1Ialc 7). Although iniiiral suppleiuentation was started 
ony in Auust it appcars t, :.vc alrcady had .m eflect ()I ;aiiial condition 
by Novcmber. 

Table 6. 'l'o. w,fpnpjud jtl pw t ai, ni,, .ii lctm :tJI, (ti,d. Ni, ' ia, 19N7. 

Salt 
Mineralni-1ppl1cnient

Location Treitrinct sipplet iolt only Total 

Ktorinj Iliri +F7/1 (A) 1101 159 
Kurnin Hiri - F/i1 (11) 52 33 85 
M,iduichi - F/IB (() 75 55 130 
G(anwuri -Film (1)) 70 56 126 

Totil 317 3(i 1 

Trmtnic;i : A Ktlrlin Iliri - lini, with I'llddcr bank. 

II Kuiritji jur - ,i iuti Is with tit i',ddcr bnk. 

(M.li uchii -jin ni~i]. without t"kIdcr bink. 
1) ( ' U,in - min,ik \vithoht 11tltdlr bik. 

Table 7. .1 l'ti <OH ,., , ip ,,ilm-inp al' ihi 'I'pl111 

ujith nunicri:.s With salt only 

Treatntco Atlm~.tt Nov August Nov 

.1.
A 3. 1 I 3.4 3.6 

B 2.) 4. 2.9 4.1 

C 3.4 3.0 3.5 2.8 
J) 3.7 -. 5 3.8 4.3 

Feed supplementation and cattle productivity
in agropastoral herds in Mali 
'ie auin l this study is to dctCrinC the impact of dry-season i'Ced 

sulppleLruicnllttaior o1 the productivity ot(cattlC Ihrds in the ,gropastoral sys
terms ol Ni oiIc' .?' ill, iII the stc'ii-arid yoiic ol Mmli. 

The tudy va, cnlutlt cd in. two villages,,Kala NAnipala in the millet 
siibsysteni anld 11 lli the ;rce sthsnstm. Pregnant cows were I- d 3.5 kg of 
cowpea daily at KAla iNanipaL and I or12 kg ot-coarse rice flour daily at, 1110. 
The basal diets were bush hiV i KAlI Na1i1pala unud harvested rice residues at 
B 10) lhe supplmeintarv t'c d was providCd tb r approxilnately 3 ionlths 
before calvin,,. Fcd suppleniceututon1: 
* iniprc ved the physical] condition ot"nimnais ait iKala Naal-;al; 
• increascd tonal rnilk product ioni) I 7%, IKaI Nanupala and by 37% at 

0. reducCd calving interval it Kala Naminpala: 
* increased birth weight by 2 7 (Ymmat Kala Namnpala and by 17% at B10; and 
* increased calf growth up to 90 days at Kala Namnpala and Lip to 60 days 

at 1310. 
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Feed resource assessment in semi-arid Kenya 

sti-lri titld regloi iii Kcn'a coiIstittLts Abtlmt 2( 'O, Ithc imid inas, (I 1.4 
illiliitiill h1), cto t'lliis I,"/o of'tlie l1niii popilLitiori (2. 8 1i1iou1 id 35' of 
the livestock bimliass (4 iuilliom cattle, 3 millioii Sieep Ait1 -nriililli goats). 
Sni.iii10idci t ir rners OCcupy 25" Otthe n1d. Ctoriprisc ovcr 710.;,I I'tl totai 
poptilati i inmd kecp I milli i cittlc intd 3 uriillimo >r1.1ll rtnII li its. 

SinIC I18(,11 ( 'A iai pmricipite incl-i rm rCsCiltll stirted by the Na
tiolal Il)rylaild F:.rlin.,.z, kx~clrh Stmioii id UN I W,,FAliAt Nla,h.,kos 
I )ist rictI. 'IlictCIlAsIs iS nOi\elopi,.g eJCnrL'u ,vstciis fHr crtissbred dairy 

O\W:, iI Otrder to .1litCCv rititc,,sd ini ,usilinwdt prOlductioi of muilk for 
tinOl csti t liStd slt' . 

Thit t.l f1 bCtiIll Stn itd ,ichakts I )is-IiS re iL' tit" so llli c,istcrii pArt Oii 
trit Anld Arc rTprcIt'SiAti\c ~t,, li.llhldCIr iiiixel_- l-.i iII [llC sciiii-arid Zone 
otcstcri KCi\'.i. 'I lit , , Ir t ctiVe', 70)( 1H-l nun 111,,ii .iii[I.I rti , wit 
251 --31)(i mii cach ot ti \\'t eu0\\''il sii(ois. ( )rlvcil tnA ii siH railgcs 
tfrOll 4 to i 11.. 1hC.nrLA 0 oLIpcld l:ld .s O. l 2.5 to 5J I.MWithilcc~~t Illn ",z Tq>,cIL'Ll l~uld I,, plitcd 'itlli iln'l/c/t~ il c u n 

IInt f P, . lc 111(11111t Ol''lulid ptq I I ,lv ,. .111.11-,!h.r Lgri-, im rauigcs troiuC F ol .,t 

.l~ It I c IIL IIIII l Iar 0 -- Ii, ct(.I ro, 0 1 lt c rI hr 11,,( ( 11)iiCh al illlS. 

Assessment of feed resources 

ThC priticipil ,iOIIPO InCilts Oitt tiltced ICSOUrccs wecrc sanllplc, duritit 1987 to 
Pr eidlc I hlrl tir the' Atc'cloplieii or tI.cdbidgetsA1d lcetling strategies.
S,MInjlll,_(, O Cti tt'riid oil r_,uigchIld V'C.t,I(IO n, 11.111C -C'SIdhLIC' Alid P llted 

Rangelands anld pasttires. Ii rtVili weVCtSCe.isO'li tgi.i /li, prcssloLe oI the 
rii te .iii i ,(.ililiiit iitlliiss l 1 1t .3 toiind,\\.i hit .lilgc r(t I.i t I )M ha 

)ii unmitrLACd lAild Atunniitet vieClt s Oflip to t I )M ]l,1i yere ILeasiired 
Afte ,I ii\\iil.4 stsil t't. nioil, I !o\v cveu, ,I tgraz,iblc yield of 1.2 t I)M 
lIi per ei1i v ',W,l 0i!l !)d ctiil tLeed resotir-Ces.l 

lrriTCC bunli ttli i ,itrure ot iI1!f/i> tltc croppet lint oi inost 

til'li!, ()! llt ill ndigeen(nis plerennia~l 'l-asses ((.¥ dhruis,'l-nUllg d 

cif~ii: ltllIHIA/~ltll,(.,pl'tlOlOI d, loi , ("hl,,iri m ctc) irowv/lltl' ovlltkhhwih 

it)" OH Idtil)c t ) ; t I "A.' ! A.t tile end Of'ttie growving seasoni1i1e yedu 

"ilhs, 3 iiI Ociticrr( d , rtpini coklid Pduce 1.5 itoinCs Ot hA\ twice I year. 

Maize residues. I 1 m1ill,/C CtOp ill the i187/88 short rilis provided il esti
niated 1 (4 t I )M t.fedible rcsidui' 8a)eecilIpared withper hctirc ( 8), 
Aboltlt I tOnne nCr iLt li - tiJ/ inP l tue 187 hig rains.rihii C w 

.Planted forage. B Jira (A-Imiu'fimii tuiiupiinx typhoidcs) was planted as a 
forage cri;p in itt 1984 bu t was l( t C:-plo tt.ti tbr c tl-and-carry fotdder until 
crossbr et cows wt'r IssneC li ,_'iiv I 8. 

F.ariy il tbc sitrt dry sCAs0:1 ([Ceirtiar'., i087) falrncrs ilad aln average of 
2.2 t I )M otstazding triss crop per hetart. ! leaVV expitiitatiII of the crop 
tor 1etd h i reduced the stanuding crop to I., i I )M ia iii July. Applying 
tarinlard illrinre at the eiid of the lotIg dry seasolii, in late c)tober 187, 
increasd plant cover antd plant height aid doubled viclds (Table 9). 1ltow
ever, the increase in edible lCaf was less because ofthe increase in the.- propor

tiol of sten in taller plarits. 
Although the potential productioi ot planted forage is rlIuch higher, a 

realistic estimate of forage Oltptt is 3 t )M ha - per season, 6 t year



idhca, (1.11K, n),a. 

T]otal 
yie~ld '~cicnt 

{hmiIc~nnt, (tIi )MN, ol tl )M hifha-)) tmtii 

G;rain 1.A) 2W) 0,211 

1hik s an t.of), ().4- 6) 0).20 

Le.a vc , (1, 90)(. 0 76 

Stalks I.0 30) 0).48 

Tmti 3.8 f 11.04 

Spilt r. i , iI 4 

Table 1). Th.,+,t':<t ,!,,,allm. ,)t) yicd jupailetc. (l 'l ak r. 

. WCI l hIi) p i tyih d ,11. 4 1.5' mi-

I )rvM 3.I al it I,,)p7.4 7.3 
(t trcsh weigh( Ila') 

(;ri vId Pi Kvtq, 11) 3 4.72. 

0Plit ()'' % 52 96( 91 

:.llo)v~ ,ht1 (11) 0).8' 1 4 1.5 
Parai it xci ain il hc riii .ii 8iLul(;rcm VILd (t 11.1- 1o).3 2.1.7 24.2 

1 ) rv ",' l], (ti11,1n 3.2 7.4 7.3 

I IM C£.111 l liOt t\% , 'ii+With th1tr<+ rc1pli atu.s Il V+Awh. 

Feed budgets 
lstimbatCd l IftlLodder plro(lcti(in ranug.d from 15 t I)M a vear on5 -hectare 
Larms to 4) I )NI i ver (o 15=-l-ctare f-,irms. ( )n small farms crop residues 
a.1d p flttexI jii-vidld 8()', of-all f()IIdCr. cmMpared \ithi onlv 3()-40%torIg, 
0im th1 lrl, ~rnlI..v~lilhilitv pCr TI.LU vared t'rom 2. 1 to 4.1) t DM per r t l1d 
yca r (5.7 t,o i I .()k,, )I + ). IhuIsI cd availabilitV was igencraIly ,ade'qumate. 

(Ililditilill M0i'C", iii .,lttlC At the Cild iilthf c hbi. dry scasom (September) 
111 i tcLIl SlIpplICS \ver,mdmatd thlt 0mmrall.n 12% )ftcattle

scoreI wcir ill poor0 CoilditiOil, while' )4% were ill tiii conditioji liii 3,% 
were ill ,4o)d COindLIijo. ( :attic HiIlmrge(r f;iriS temndled to be ini bcttcr condi
tionml thn11 tioSe, oi laIIller fIllills. 

Feeding strategy 
The Ctlrren'lt 1m cannottccdin. \' stter1 support high-vielding crossbred dairy
Cows. ihe pli]nnicd c'Cding stratcgy , based on1supplemennting the basal dict 
ot'grizing, mlaize sto ver mid grail -leg t1C residuCs tromlll I ha of'planted forage
((.5 ia grass, 0.5 Iha leIcaclna). The plantcd t'oragc would provide 4:5 t )M,
\vliiIl WOUld be sI fijCIC t to supplmnin nt two crossbred cows and their foI
lowers, dtlivering a diet averaging 55 ' % digeStibilit and 8), crUd protein 
throughout tIme year. 

At currmit mnilkCej-out yields of*5-7 litrcs a day ovcr 9 montls, annual 
output from a crossbred cow is approximnately I I0(1)1itrci of milk and 100 kg 
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ot'alc i vcwle~'eglit t \ IKSh, 3.5 pt'r lit (if mtilk tidl iK')i 1(1 , Likg~ ivc

\veig~l ItIIIII piiti ctmt011Is %,lI]lt I K I 1, -185( UI) S Fi l i t.\11t11111I 3 ),. 

prodti t tilht COtIki hC t'XI~ot t IiI'M1 A /ChtI It\\ IL, 1511 lit IsL'S Oftilk Itud 

Changing systems and the role of cattle 

Cattle in the derived savannah of humid Nigeria 

.,tttd ill lilt d[ N 1 '),(4' ind cmtlitmict7 (lutring the 19 r-'.7its. It sillwed. 

A1 ittt-Le 1j1( lI-Ctl%'Ci\ .t Iid AIIlt Stibie I1141P11IthiltI Of L'attie 1)uSedptrtt 

t44 pi lli.tIl v'"pul4 I reS'W vaIS 
hih ilt 

1 
tIIlttdi,1ltL- \ItIlLls (1lIRT\C litt, 

ircl.l w lttltr'll I tltoi- l t lt'tttl) I htl \VeetflH 

24>vIlLI I)% Ctl'Hdo IIIIIV V'shi~i SAover-l 

til h1AIll, r \\As ue IIC~iltSIPW ttite \\'el 1esCIVI titi it(T iet4111 I '.W M- '. tC 

mi4443 144 Ill L414lo L l i 011 , tC so th es N iera.tcOv rp4dl ,, /4 d)4 zil V1 jid 

Al i 1 l 1' '1C \ r , I ' '. ? l I'U Il
 
I I ' t CI II11 1 ' 1 tlC ~ tSCIOI t1 11",h
 

(I v' "o."M H ,~ 

Ti; 
-4 . 4)' ~ V,4' f 

ti' 
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'>~ ~ ~ .1' -V , , " 

00/ 



Crop-livestock interactions in northern Nigeria 
A slrv'v ii ii It'S7 
actito s %.11-\ wici v ,illoit .,.'Iti-ckti t,!i I in i . tl hc v.iit pltccd oni crop 
residttc., is i i l hit ,( lclikti i I 

nortlicrii N ntcria tiiii, ihmc, th.ltcro--livestock niter

rir i . iut.' i,,ti IiIrcthe siibhtiiiiid 
.. I'tl .11'0111111 Ix't 1h1.1 iW rv:,, (fl IL hi\%.hllC IIdtlr III ro Kaitsil pas-

Kadhiji bi t sL,vII I I i mi c ll*tii'i iuti.illv in K ti , vhcr< there is aI
',v 'llduhlcd m mikc't 11ul Clilll..,\ ItnI.I tr.m ti+Iil I', Hot tl +t' ) KI( iAl'11 hIlb t is 

v i t,' iI lU1,11.i l ii11 i.ii,Il k,'(ICI I 1t kA1tth 11 t)', [,..\\ c ,'tll1 111 t' i tllpn thalt tm -i,')lIvItL, SOcI IIIOth 

th ,i it , itT !'lcr L F,I, liI tvisctllliilt iitl thc \ 1tiiiKII , ,,' clr' 11 'ef lcte. 
;lltt lliiti I', t t. t. l.1mt liit I1 , itl vii, l iti ohitid lI iiii)Ii 1 iII ,tsiltt rt,. ,' t h,.'l t, t.v~lu it, uu,+lt+,r,..nCC' 


III ], i],1'+ 'rhi,.1tt,.il h c <hidlilt~tio.'I,L., thc]I,.' i m)ltto l'tCL,:h m1(do ics
 

111(c."t[ %1",. i l ,cd,. t~ dt M', r< llo tud 
, , m 

th.1t IMl (11,uC I IWIII( ,ll h iuld. SuAt _'IIC i li,tI III+t, m I+,tmidt.K ,it~sii ,o w,,, 

tils i'llid .1 !,i ;PI I Cit1 ,\ 1-111d I ti n iIl tic in it lnti Atl . ild,kt(11.l k;*A L,'tWkIIuIAhl.I,, t1,111 iW I u1Mc. ,u AS os II<II ,Who :iV'Cl11.iM -. Ivh 

li,,iti,, 1iiCi%\ ]III II( A t r rlc1 n tl( vim< : i1 l it lh el 
iit lis.1\tr stttii It . r if)l C uid,_t+int titiw hort ti lPvhS it' , tcko ilc' M ,


bt i1t , kil .t', iti'\% I mli lit ,\ lik to JHf,:t utic,
tisIL] but t rtsii' lv Ibtt II the 

Comblined farming and livestock ownership in northern Nigeria 
A, ,,wi li,, c. tsl t. \ ti.A ,itiatiltii 1 tu stuillts im rt'rottlw o unalitla 

iS I MI, Ith,1tkuiic iti I t l lt illii It l,'Itil I d i g rop rto o tom osliti llut ill +. I iowtL'Vc-1 . .It ( 1..1h\%, III I..AIt J l< 'tlt [(I I[,( W ", other (,ise -,tud\l mr,i,s, tholtugh the 

It',tt .I tu ii )11 t uitiLt\ itt tilet tit i At1) i finiic.t r, etiuht that owner-
Chit I h% , tultivitslr ,, - id 11 ( "A' In vll thel t-oofcit 

t jm\t i l ,,jt Il 1 , 1 ,' I 1 C 1 1
, ilt .' ) T 1 1Cll( t t l, iC i 

IInk<tltii- l tI ' ' I,h, ; .1 '1 1i ti . -Ml.,t thl,(IirL rtl~,tt l,, i t ldt e t o l o f ' 
-111 llrac pie,t r tsmtlltAtci re1u i t IIItist'i ice lott ( 11i ti er linils 

[t ( kmvtI)u.[ llip III + i t [ , tl l,, It:< Il t lcI i ,. h i , t>i t l-i I uilli "still 
O,, Hili i1 01Cttl l .ln l ", I ! tI I C C. it 1 t I II t i l ' Ml . I I WUI L' IS l i In c g; i! io in o fC AL 
hWcl'rth'v w%'ith k ol'111i1,' Ah(i~LHt 7l)",, (It tile']lnd P,( lnit. lAW(.Whlich I)r0kvidc's 

riinhtolat aitlsiuller WniLtaithose itIrrc.tll Iwcv.r, dtnit'th 
r14hiV St', 11ithT' PA ,llrt~icth--r.i i 

AS, i c \%orsc by the lack oftaccsst'iii , li<'dd,lige 1IllhoWlret' i\c<thic,,iit.l, u inlt',hab< t't' iiTl IVOt)!,C'Lv a ii,ttii, to+ 1,111d". i ro.suht, thll(' is tiulllsernt lMOVCipt til]t'"tonBC 
hecr]ds tt)lii',is ls 111ir; ISi, (i+()imllbC Xnd Itai,.l Wthl~id "I-I/ lt dhlr-ini_; tile. 

+CRTo.1,0Ilt\, Sk..,.;tqi. C.,tIt' bdoglin,in to 1.illllcfrSarc rc'stricltcd to h11iids 
w hlich, ,llthoulk~h Ill thIIl 10,i,.lbl wodI ltilc l"Irillls, .1Ic Itto t+,lr to Allow initel dtt+ 
graio<n t'lticrdint. \%ith crotpl III. Fid(hl,,ICLt1-1.] by,:tlil Iv nits arce stlil .itld 

<,\Vid< Il d~iSIt 'W I ,ul tim,,< u ilikc'lv thiii, 601'i.1_,1C itllilo\.1ttil:, i'Or cL~tl< w ill be 
wVid :tL I tMId, Allt trtiCI 'IN,+xu t rn Iil1 )lt +-i i ,llCI . 

,Althmodi di~c ilmlot~r,ml- III ittlu ito t_]e te n ti'rtlcrs S es''l to l ic dc-
Cl llin "IL , t hll t OflN111.1i1[ IRil i l1i , i1t Sl, i i1,1i Ii]v { .ro ,ItS. IS jIl CICi~t.',i .+4 Il ft Nt IV-t _I)C - v 
."+'I t O t i' t C, IL'u, Clht Id S O~ ts .W N g o a)+ ]i ii o v a .i t oils '1iil ed'tIt +tilia l l iin ltlnts 

rt']la lr lCO Athcr't e.i nn~h cr t irgc.t AtidicC c'l T Iv llCV l-SO t.I'CI_' ito ;adapt to 
tihte curlret.' I-dtlritln IpraictdcC'S I C < , ttX,1tl1]1C , t Odd< cr bainks tfor smaltllb''u ISC "1 
rulm ilnmitts ar;it ,lia+licr ulhai those' t'Or cattlec. 
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"A FuJIanzptistoralist itith aday-old ca Ifand its dan:i, Nigeria, Shorter calving intrvals and hiklicr calf qrowrli rates are neceded to iticf'ase cat le 
productivity. 

7 	 All 

Herd management and productivity in Mali 

This study aims at identifying the causes of differences in productivity 
among herds in the same production systcn. Data on hcrd productivity and 
managcment ewrc collected at the village level. 

Sixty hou' nold flocks of small ruminants in four villages and 37 cattle 
ownership unii,ti three villages were routinely monitored with a view to 
identifying the causes of productivity differences among herds in the same 
production system. Data on herd productivity and management (feeding, 
health etc) were collected and the nalysis of the 1986/87 data is underway. 
Meanwhile, farmers in six of the study villages were Surveyed to determine: 
* 	 their perception of the factors that influence lherd productivity 
* 	 what they perceive as evidence ofproductivity and 
* 	 their principal purpose for keeping small ruminants. 

Preliminary results show that farmers believe herd productivity isinfflu
enced by geographical location, availability of natural forage, self-sufficiency 
in cereals, anid iianagemnent systen and species raised. Evidence cited for in
creased productivity includes: 
0 	 increased millkproduction and total number ofanimals cited by farmers 

in the millet subsystemand 
0 weight gains cited by farmers in the rice subsystem. 
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The production goal llostiv- cited by livcstock prodIticrs ini the millct 
subsystn\was to have minima. as a store of \vealth that can b usecd during
periods otdrought, to pm'y taxes and during religious crcetmolies. In the rice 
Systein, the Most ilnipotj(ilit g1oal is to illCleaSc thIsize oft ic herd. 

The i,gropIstoilistS illthe sitniplc believcd herd productivity depends 
to a large extent onmthe Ocr, a:rld that a god ]lcrdcr i in assurance ofhigh 
herd It dmit livii . 

Milk production in Mali 

Tihe inportance oftilk productill illMali Was investigated as part ofa joint
 
project hctwci I1( 
A arid the Instititt national Lie recwL<rche 1ootcchriquC,
 
tArestirc el: ttir
bilooite' (IN RZ/IH 1).A survey or'450 households in
 
suAhiltitnid MAII 
 it til'd ftlic 1')87 rilv scaso, dhoveTd that daihlmilk
 
oltftakc avcragcd 2.') litrs per Lily. 72'6', 
 tiot cuttl MI 28 0ro11 s1iill
 
Iuilinlltts lit, htilschok tmItilked in ira\cr ig .,8 co,,vs and 1.5-1 small
 
runmiintrts. A vcrigc dail y o' t.LkC %\A' ().() lit]es per toW and 11.31 litrcs per
 
Small Iii it
lllii .
 

Althii nih I , tc total :nilkl iii ke %as s d (il l\'II" offL ilics 
sold it,ilk. lilk \%a pri Sril triditioinal herder group, the Petal.sold by rilt 

(.Other ctlillclgr tolps i
ieiiiillt' 1. thiost Allth illilk tlt ho ic t'lSttillptlt0 .
 
Littlc imilk Iittcssd prodticers gitCRTilIV tholuglIt that total
%ix, beutuse 

otttakc was to() ill t.justify pri ecessitl . \VIrc milk WaS processed it WaS
 
.IlioWCd to sIu r \As', kiiiri to prlv;itkIC iilt'r Ifr hll C llIlltti ll,
 

CATTLE MILK AND MEAT THRUST STAFF 

1)( sllig'nr1,lf t ,ti 1" (',,ir 

A N Atti-,rav , .,:t/tuit t
 
11 artht lom I t ,.,,.- 1 m ist
 

S I)Chrdl.l, , ,+i,
 
M I)iatgayctc..!i ,l.,,,,it(~ td colA scae
 
A K I)ialh,, ktim aiN.,icntist
 
1)A FralnciS, .:1qw-,',oiwmist 
0)B I¢,asali, I",'tcilmian
 
RR M(UciiltesiI(inrty-oiln(llifin, .leri,,htrl lEco~iomi.t
 
PdC l-ccuw ,L(0,l,!vi4t
 

I)A I-ittho triti, ist, .utini 
/ M attonli, I','tc/6 i'mN/ A Mohian.'dI-Salccin, l"0v, Qc .-Ipolimnist 

E Mukalsa-NMugerwat, I 'ctciriiaria 
JI)Reecd, .-Illima/.\ iiollist 
I-lRcyllolds, .-Illimal Scienttist 
W Thorpe, .-IlimaI Scientist 
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Small Ruminant Meat and , ilk Thrust 

i A ticA. i, All ,uCe po i . d1,I\.Lt the 
poo rr -Ainct, I I itir rA ti1cak ll III I tjk,,uI iII pI rI It iIlIly 

id o lie t l f-01tiL 

I I (1 AIi " L i -,,(,, : h I jil II tI nh , I,I il 111 .i(T i..tsI-i I IM At 

t 1t_,.1( h11.11)ll, i ll,,t li'l ,lt-,- l ilt , l', t h He'e,.d
 

hlld pot rt,,' i vIItill lil i lll ,uijl -I rt(, 1l iltl "roii-,b 

0 11)( hW .,i lII~d', 01 1 A-, 1. L , l, ( t,'d 1)(.('11u1,c Ithe\ Ir,i hl .1 tn.or 

' kci,i ppl teitv lIor irc I ] iiukiOd , tin miod inii,- Ill ,.ciolr.,h c i.0 "lie hum - i /olw', mi~d to 1') CX[Cl theIL',illhltlllid 1011C. (d WC-St 
tehisI Ie rt oIIIIdt tv,IC I eIsl-,tionsl'~I tollIIkIt.ur,ltriI t IIIrus'I()cI jiltiMt oiicr.i1 Iil Iieliiit pOLtli~loeverlop~' I tIAfrica, ,.,'Iwi ' ',L k to ., t1hC pnI'dt I tVI ()'I)llot ',h,.'vp Alld "OAt" 

And ,vhictc t l . kcr,, ornd th. at productionioth ptwocitic 60ed 

Objective 
'Ihi oblicctilvc oflthv S111,ll lLIIIIinI~ t M CAI amd M ilk Thrust it) the nioltilli 
termil Is to, dc'vchop s ,lution-, to) the conlstr-alints- LI)I)inCeased production of' 
Sm all rumIIIIina t ,I ,.'at a|id Ililk Iin ilhe inix,'d crop-] Ives ro.ck l'it-i ing "v,W.'ms 

Economics of small ruminant production 
hm ,ll.ation", ,t s'stc Regrs ioit at \'is sl ion th ill beiiai ia rt iti i pol d llt ' 
vidCIVy ad()ltd Il'thIu'v Ar-C C,,wIv linked 10, thC S0CI,-CC.',: II l iI l 1r,11Cut 

Il which thv A84to l,C Ik this thic it providing' ,I',.\'\i" pder iIs:itted 

reater k (io breedisecxndwictitie iice ofich incr.eased
slcd,c , stl

S111,11 1r1111)illt I-.lAINC.1,,.ucmi 

Small ruminant marketing in humid Nigeria 

PriCe data lt-1011 SouIthlWLt Nigecriai were used to, issess the cftficiency of the 
sniall ruinnt ni-kcting systeml. R,rcssioll analysis Sho>wed that between 
0,5"'% mid 84",; othdc vaiaLtion ]it animid prices WAS Accounted f'()r by aia 
characteristics (i.e. species, breedi, Sex Ild weigh1t), the til , '-S;I.CslMid the 
market in which the alniial was sold. This indicates that traders are iot able 
to use privileged knowledge to obtain infla' ,.c nargins. The correlations be
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twcel th pmi 1)1.41114 4) 1)4, I 11f111kct,, ,it p'lt t 1l r ti1 etic\n( r.II .IIN 
r,'lativcl\ hIII,,,I.\\ It I I I+'ft ic ilth, O, l, i t4).S A11ti ,4 h th do.', 1144t prl)wc 

rd u t ni;',t ,.I t, i -,t t i ,tc(LIl II] ,t ,.t k\,' itcl . I MIl .will 'wct c, I I('): 'I.' ' 

,I ct u]:t,.'I , -I4I k41,t . I I t I I lc It, 'II I )IIII I,! I- lIer* CC I1,I I III111 IIW I\ I41.1-1 IN I 1 1141I4 II Ii i 4IiI ! I NI I II C!V 
I.r~~s.I C I S II I ,dI ,.1 

Livestock systems in the Republic of Benin 
IL.( \ , .i-,tcd lt I )it tw,,;ich .tIt' II It'luI ist,"rc 1L1l. 4411 4:44114 c,CI Itjlt4 )[, ll.l, lt4 rtu)ltu Jr. t iI~)" .4... h't'r''., i).,li.. l't1)htlhlit 4)1 HtIIIin. 

w itl 111 l1h ),4 )I),c . 1.1.ld .jH[i..l Ct', li,.u-,t k. \",'.4t4I ill ,. t'l) (if 

I I1,II". I I I k I 

A \ I III I I,, I I, ItII I ll II'. (, I\II'.II tI!AIu'C vthC I t I t I I,l c . l oII11tS 

11414l'U t 1411', . . 4 tl4 tiile
1 

..... NN441t4tlWt". N:,\I I I 1,, 4. 4thi'+.44 I- I tll III+.' ,,l)rttl 
I),itI,\ .Ili. N1 IIc ,t.ci NN l ',(, t I1 t t~h'tt l tIk I I C 111d1,I\ilIIN.1 .114tII II, tI .'irt l11w.1 1 rmcm lt. i llc~'.I'Lt l ii \,, t)tiltt Lit iliiw' ,\ ,"iv'Il, midl. ,on,,trim its ( l it pro)ved.
 

pr(),t{u ti% It\5
 

( ' \%..r'tl')~), , t A,t'lk;. po~l trli, M+III /ones, Io-(], lCIll.'+)l 
-+, .11rA II' k11.,'\ 1111 1.cd twl,.'w cd by pi+., ,1r 'ill 1hw ,1%M HAIIt h I,,t ,Iu W\CrC H11.u 

11U1,1111.KlitI.h(Al 1\\ A4t4 .Id l.- t jI141 I.IV \ tIIC, C1\. I ,t( ' h' i1d 4 IN,NICI,
 
,)tIrII 1t(_t.' t )t h -tu 1iu il g ,hI' T , vc,k'.l ltc'l t,'tc cdI nd
Ul 1 i 1 1 1n.414 t,, vl9rGCd. IPf<:, ,,( i l ,mi m ilI (k,, pp, 1cd t,) Ibc A111,11(, c t-, 1, 111,al 

.11111111,1tHM ( st.Int Vt't~tu-~lit ]i AcrI lCMll lat ltIng I),)(th I,) thc s-,stcml 
of p r o.d u c.t i ) l) , l dtt o I t hI I ', M I ( - ( C,+.' 1 1i i l 't e l V I t' 0.',Mll C l l t . T h oc I r 1 1c r i d+ d, 'l l 


disci,,.. 
 1ccd "t4llthi , i,.k I)d \%vitci . mid h)oti IIg'. ')SI10-CtCiIIIII lt.1C C)II
sttiMII Is nc ltMII.h't 1 1IMIC(IIIATl >t'CrvICC Atli 11cstot,.k thcl'.
4 C cxCtlsi141 

Genetic resource evaluation and 
breed improvement 
TM /lre iiilil iititm1 :I c.tdttM] t ' hC ptitCltial 'o)rIIMeat a;id milk pro
ductimiI of A u misi 4wallrIUilni.int trct_'t ,. IL.A's activities are ainted at

tllitng th .lp ill kin turlc bkc,)hvt'CliI . 111d clISSif iii, pro.huction data on
 
ihldigc;ti sI btcJL (It 'IpVT 111nd
"(Mt', hL1,dcr Ar.1Illgc ofcII'iroun elcts. 

Performance of Ethiopian sheep breeds 
Male l,11tbs 44tlc A"], CnI] 11t \V'br].LIS Were It.d high or low planes
oftIntutriti,.l t44 ,,e't crIlin th,+'it +gt' :t4. 1P )tC)ljIl ft, , 

Ct 
Or grw'\ th and to investigate

whether tl..\ diffl-r i 4111IXIwlil ]\'wigbt IttI,1Lb1C Ortil their response to 
diftlcr.ceN illH 'Icv i)Itc+d 11V. 

;rotlp, (d .4( .11i1 ,11s llMitilliy I\Trlltigill, (I 11)Iotlhs old, \\ CrC t1dI a coni-
Cenltratc 11\A r, Ch]er ,,l litiif411l Or At it)<1g p~cr l.id per day, ill addition1 to 
a hasal dict 44f adl hib1II) tIsNhuv. Six rcprcstlIttivC ,111iIIAls fri-u+l each 
group wcre N.laught+i rh it (). Ii .lnd 2 inotlis old ant their carcase conipo
sition studied. Initial slhuhh ltctr (d ta ire slhoivl In. Table IWl. 

)ver the first months oftlitc trial, Arsi. MCeII atit Wcllo animals on the 
high plane of ltitritioli gailltci 111JVClAgg 'o11.5, 9hiand 109 g a day, respec
tively. These growth rates did not differ signifiti 'ly (11>0.05). The low
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plane animals gained approxilmiatClv 41 g a dL, U'ain wit A gniliant 
I 

differcune betwveen 1reCdS (I iumrC 2). 
The ,aniiials conitinueti to 4ai ihtw1e1W 

Arsi ald WCIlo breeds will ;e.uAI .I li , 
breed will proaily' bc sulhalcr. 

Table 10. buiat ,r J.d:.:b,t,,1,.tjdJ II h 	 , ,1 1 I, ' 

Agc 6 mondIre 

Mc;ii livewight (kg) 
Meani welt' ht (kg,)ig'C 

\jVC.ill r1,ift rI rhr~tige 

Age 10 imnih 

IcaI Iiv i q kg) 
M ii irciec W\ighLt ikg 

Meai drcii!. Ip' 'CIlitIt1c , 

A,4 c2 ilmmhi, 

Mciii Iivcwcight (k,) 
M,_'ai ,.ircac wcighc (kg) 

.ti, U t: ,: I
lI, ,, 0,1 : 1ItII /IcII t,,, 

I I P 

11 ,3.2 
5. 7 

35.6 

28.2 18.6 

13.9 6.5 

41).3 34.9 

32.4 20.9 

15.8 7.4 

Mc.ln drcihnIg )( :itdi!-0 4%. 0 35.10 

Liveweight 
(kg) 

36 Low High 

-. . Wello 

28 

--

-- . ---

Arsi 

Menz ,-4 

.. 

I I f111tIL'Ali.

Ji It 1111C that theappears 
t 1eil The MC11,olmnorc than -1()kg. 

,, lamb!, .a . 0 , ,'2 m,,th, Ad alt,I
W, III d. 1:I t , ,* 1 9S% 

i 11 1I I1 1 1.1 

16.1 
4,6 S.6 

34.8 35.0 

23.8 18.2 23.5 21.2 
10.9 6.3 11.8 7.5 

45.8 34.6 46.3 35.4 

28.6 2(..8 34.5 22.1) 

13.8 7.6 17.2 7.9 

48.2 36.5 49.8 35.( 

Figure 2.
€ ~livetiu~ciph dhttC',s iII ArSi, 

~t~ 	 flatcs Iof. .. <:.- .. . +a ,ro h,' 

""m""iti(,?, .hliipia, 1987. 

20 

12 I
 
4 8 12 16 20 24
 

Weeks in trial
 

Comparison of productivity of highland sheep 
in Rwanda and Ethiopia 
A coinparieon of the product Vit\ of in digcmioIs sheep it) the highlands of 
Rwanda and Ethiopia was completed in 1987. The types studied, were tile 
East A frican long fat-tailed sheep in Rvanda and Menz sheep iW.Ethiopia. 
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.Ahilkiio,a ., ,,t, ,1 itt11111 
IItN 01.l.it, ,ll"I 1,11' al 

milk /0I - " , al()t'l,,,l ,,d 

l)ata werc coIlcctcd on 78) aniibirHI,s at sta tIoIIs bchIoL IIIc to ItIe lIIstittit
 
des scienllccs agr, LO1i(Iiqcs do Rwaiid.a (ISAR) nid on ,933 Lirobinigs at
 
IL( CA 's I )cbrc Blerban stiatioln i tFthiopia.
 

flh lll1,1i .1cil'clr t.L[. c\vcs At tile ISAR
ocks dittcrjcd III biceling Ytllll 

StatIOs \VrrW lItCtd w'1l\ vien ch
it t I(' 1niiI [ts Old, III- Wrlln weiginig at
 
least 23 k,, w.vhIcrc., tIlOsc itI )cbcb]CrhLni VCre initeC It first lIeanI.In addi
non, ran s i i ,It twlIi 1, f, in v2 
 mniths I v'cir (hijut lly) atary ardti 

ISAR stantli,n. \viit'"cis they 1it!1With Hock thronlhutt tin'ycar at l)chre
lI'crhaim.
 

li' c n11,
tngMC tilt prilctics had ,n largc '--.Loit ete prodCtivity.
Avcragc agn'c at first labingblh was 0v4( iiJVS it ISAR statims, conmparcd with 
473 days it I )cbrc lBcrl'LLT. StibSCqInti1runtnIIntnb intervals \wcre ilso longer inl 
R\ .11J.i1 th in itI Iiopi.l (.,-)vs 202 daiys). Ihs, despite th,: larger litters of
1l6inoII(Ll shccp (I.4 Vs IJ18), tim nintil productivity ot RWI ld;i.i ewes in 
tfrlils of \VcilWd lib we11ih '%v\is thii oh sheep (15.5htcr thut McLI + 

.75 vs 2. I _ 2.-15 kg o wcancd lamb per Cwc per 'car). Whe'ln cxprCscd in 
terms ofh\vancied Li mb weight per kg oh es'e bodk wcight tIre dit lercmcc was 
cVctl Lrcitr ((1-180 1 vs 1)9)5 .it. I(1) kt oh wcancd lamb per kg ewe 
pos'partuui; book. wcitht), IccauIsC lareCr SiZC olhinc lwiartIo t'hC sheep 
(31.4 ' 22.7 kg postpirtun cCW'ight). 

ILUrtlfltC ,tuidICs arc ILccdcd to (ictcrlirc tIhe long-tcr-LL cftcct oh riin;lgc
lniCnt pr.i tice (ei tIhe lihcttirIC rdivhLIt\ Of1cwvt , in both Rwanda and 
Fthiopid.
 

Forage production and feeding systems 
ILnadcqIUtc Lntritiori is olic ohtilc Most scrIOrs,cO1LStrainlts to SMIall rumiilt 
production in sub-Salhiran Africa. Work under this therie isained at alleviat
ing this constrint by increasing the cfhhic icS with which availablc feed re
sources arc used aid by iitrodtiitg lot,c IcgLnic into fanIrlirng systeis to 
provide high-quality supplcLictry iecd. 
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On-farm sheep fattening with teff straw and 
Sesbania sesban 
Prcviot', tlSt'lillc i 111,lt ,tcd th-i t ih' (, c, ,t'i th iotddcr r I,i ' , ia 

s.i1 I1 [i ,rcl il t ' t\I l t.i1t - I-i,I I I I ',.c iAI_I'tT' I tI Iltt o I IS'l i ,. 
t.C. l i t Cl ill' t1 \ (t'.lllk- lt i tin'p (iii t I i ' u ISI t1, Ill l I, 'l'tt pi t ill -11,tIc I.
 
hIi A rHc high. itll tI lt',itrIth t 1Il 111ullti. tl Ill IIlt- i tVc1s I'thli t cpof
 
S e ilr )(Vil rv,vL' "'ht .t',tcsIill.llC il,. t Ilth Itrtl l 
 I
 

S\Yl ,lltr ltIi Ir t h l Irllt'd l .l ,,. diethtAt (MzIlti l i'.' ,tlu
h c aJ~ tc l CS-t)~r t\ , I' +, .lC " ltr .+ , ii (M, ) . t1 I kI' ) ,H ,I~ t ,r Wtl I A~lC ]k I " I' t l .111\ 
tl i liiA )iS , l A lstcl I t'ptiiiti it'ti I~ ihi j all V Clulltc 

t 'l ttl IIIt it' i lk 1tL. % 1L' 'lt, llt' I).t +. 1.111tcridt i t ,,flue I , . I)r 
('a ie, I],.'cetiC r t t t t b n t ll A t 't I l tiltc it' tI -N r i' ollhi 

El'llsill/rt'(+h i+,tlll tIhq+li-c, thl I t tofnhlyt' pruttctIut,'lthit uIn i!,t,,It' l.ti ,lr11.i ilt'.i, ,ulittok1 iei t.' t'Irl - l I-Al' Iw,,he.lUOW . Wtilt t' ttC l',tCl,' ( TI h1hilt ll:N.,I 
' 
i l[ttpriace.~1( C k '-l+.ci' " hG1 .1i\ dt oll 

slt	ccr (, I. I ) 'tisttI f-I llt l.\t (litI:r t, I 

Stuft (), 	 IlIli it('c 1 .1t "tlpp~ l (tllltil t('l ,Strawv %\'ill)~ ,', l+*,Alu o 	 cv5..q'.+l+,m < \ ( t ,"', "Ilnll'tt t ld w ,c ,dwi d tillolo'r tra1ditionll 
11111a go:ll~t'l~ it d{tillm " tho' ,.'' -c''t . 11, IS',l ICili" ,: tiltluedt deterh, tto 
11ine1 thuC I)Irt 1l~tbilIt\ ()I't(tI ,t tJ\v-bAS'.,d 1lTJd iW_, S,%, ' r-hcl~t' to thc traldi
ti.ittaer, (thilttiit ill (Ill. ill v t'Akt' ld tht(-,,;lZui IlI t ) ,11So,\stctnl 111)11(-,LI,l ,((t "pc( Hl( t L'k ( M ASlMl: l ,l iI',hul):~,,,'Illuui \t'ttiutlklt'(oltrol.Sqtlrt'. 

1Ilx' (4rult'i t.ri' vtullt',itt' tiull, lct' ituiuc Itlu tetdu'-,,St'it .i ll lat,ug 

Evaluation of acacia fruits for growing sheep 
Farniers inI Africa1 AR' X',11rC 01tthc %Aiucofl-.ic,iciat t'ltLi' ,-, livo.,,tock t-Ccd. The 
fruits irc high ]in crude pr"otein) Ald prI.,.' HIO(crTtc lClT>, Oft digestible 
energy. [I owever, little t-cscmrCh hItA,b)CCII C011,duCtCdl oil til( utilisaltiOl Of 
teCse frui in ninant diets. 

Ali cxpet ICrIlnt W 3S t-tlllut ct.d ,it 11A( 'A Ih A'l1,t a1 t(TS t (CltC'rl-III (th1 

nt i inve vahtic' of- fit I rloinii uI -A.' 1 1( id SJCCIC, (A . ,4lt1l(td , A . lilotio i , A . 
. A . tilili>k) ICd It+ , .1 S, pct c T hCSC'kiicicl i - ) oo ,)is II)) 'iI]ItIl()ili~iAI/C St0 t'rI. 

,xyore CMInlp, id w,,ithll n tl, c'akc ( ,l .. ,t,,,).ii,),All oill Scc c~ikc w idely, 
upplcnicnt Ill !h nst'Scd .is ;I pr,'t Sloi F.:Ihi0Iqi. ~ crnc tc tI 'l7 

da\v Irow th tri.il to> lilc',stlrc L1.111', tL'CLd ilt ikc' midt v%t'-Ak . %%(-Ighi .m ii anid ;i 
111 i nic.l ItIIl(lt "(,ln - and211-dLIA iVc'a("AI s I I 11 to ,d[iC dlIg~ , t I ilIItLV, ( NI) bd l h:il .1 

J)aIra it cLi-I I i ilt-,I i ,:rnici i t it ot;. Fot (,t\ I -, ,,rt.' I ,lIIIA ic Sl. CC (I18 tolW citir 
2() k-,, h11il DodVt\ \vCi-1ht) \%o.rC ,iSIU I' o) < thll iiL' cA il- ,((ciljht ailllilu ils 

pe~r t i_''ifliiC'Ilt). 
I ,(;r'o w tvt ' hi! . i li11 i11 iL'd A htop /il CR IHS ,uid'li v I S ll , . r, t it;r! 

lO WL'St ill thl)SL I-CL . c~ '!i, lII it" (lI 1) bl l: I ). X"<.1izc StovI.t Ilitil-;x w .is 
hIghe t If til11 .I tt()I-sI I']nI'lIlC i't 11IId IM)VC,, t Iu t IltI , c,'ri, mI 

:,>upplicitmcd LIM' ( l lblc 1 I ). IruIl dI !.,tb t ( IN w.1', hi, l t- theL 
nli tig-,ulpp inlluntcol S11, 11 11110.lll" A\ Il-,. 1;/i i,I-,n ..dict, l ti1L' , A ,N I. A l 

tortlis-upplnlcu tc ldit', id~ ]OW\C>, l i tilt. .-l >I '~'till u p cu clt 

dict . 
SC'c(ts Croin) . l l it, ("Illi pJi'SS througth the~l IIA uildoilL,tdI n I t 

proportion of- whlc w-'dSl ]in tiltic MCCS WIS HiC'AStilc Ill this CXp1Cclleitt 
(Table 11)..";,ucds thait hI'li bec cil(,1ALCd blv lruchid 1(cutlc,, were nlot ob~
served ill the lt'c.lhcproptortion ot-whoC seeds Ill tilticcteS W'asgrtlc'st 
i'or .4. tortili and lc,ist f'Or .- . Sit hcrianai. 
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Table 11. ( ;,wth awi, rtik,, It,, ,mi,, ,I ,d liy ,i l .qT ,., , tl,. " t ,1 i th th le,s Il
Atwcpf in, , t',lIItdf i tu m tu , a .s i /, 1. sI , 19s

tjit .akc t io/l, u,,n.,tsru,,,, w,'i 

(;ro\,t h,I..I 32.t 32.3, 21 .til Its. IIs.t(!, I l 

.M.1iIc ,,Iuvc st.k,. .483,' 4301) -PIl) 347c 321k 

lairst s .1kc SI 2016 19-4 214 211 

Trtic N di',iiusilihtv 8(; 81) 8 8, i)b 70c 

Whole sccds ]I tLIcos 415. I5b 9b 1c 

MCMt.,s fI'lcIcd h\ i,, th 1rt (Itlr ,itd tiffr sigmh mit,k,, (1l. 5). 

Thor,' I ltn.t diltlcrtoII' in,II tho g.rotlh tr otstlicp c (nflts frot

diftcrtnt .I,, i, ,pctios. 
 ICi 

coIItcnIt ot titC tIIII,,t . l' lp 


ihcc Ct ,, I d ,cd it) ill(' Itlj\)phcIOliCs 
h'ttlic', ahcrT tlt" icgtstiihIIitv )I-N aNlid car

bohvLrutcs. I cld, t' It'0]phctlics wvtLro inI .. sic/)'ri,hnI 111(dA.1li0htW 

uiilita tlitdn ,. A.llt u t tIaxO
i .1 tii, Irtit, I'Ihc ,t i rtrowthIrCsp slt'So the 
appca r.nl ,' 1t.lt F(.,. tl tI I, II II I sWtI'cs iL' Iit(ii"-Cattsih t acccs that 
these Iruit" W1111id ho t'trhti tll i ,I itldth sL(1 (ot "'Tt dt'str*O 'cd to Lacilitat]c thicir slint'sittii, 

The use of sorghum bran in sheep and goat diets 
Bird dan.o is . ri.tlor cist riinlt to sjtrohihu)nprdnction in Africa. Cropbrccdcrs arc. thirct-orc, sclccti i, Cor bird re"istmcc. \htlh depends oil te 

pr sclitc i t.t II thl' grain. lh,: taliuita iil :-s :iot.ctcd ir"the ptricarp, and this
luist bc rittVCd it) improv tht ttd 1o liic ofthe gh11raii 1 htlnll con
sunptitoi. Apprtritt' cqnipnicl'nt ton dot'llirI ,tArihut at th viillage isbci g dc_'clopcd alld br ftll- ird-rtsistatrt strilin \.niitits will cct' 
availaibl t'or use as t',L tMll'111l,,hlt-litn s.lho '.Ii ut.,lth, bran i iinpor
tait to the ccoDOttoiics tOclllincrial nlilliln~ ttstrgill].

Br-;:'s lron a bird-resistant varictv (MWS02 i) .ujd .unoiu-bird-resistarit 
variety (Mckaiiiash) xcr'_C CtOtIp)In d SSuptlclii cnts to liv dicts tur shtcCil 
antd goats at itadqiartcrs. At thic low level of snpph.crllicitatiol (1511 g d)
there was lilt signitllicalt (1>(.()5) diftt'rcncC in growth rate bctwccii animlis 
flcd Mcikaia.ish bran and thosc t'cd MW5<2() bran (Tablc 12). I low vcr, at 
the hiighcr Itvt'l itt Snppicntcnttion, (3111 g d - th girowvth rate of sheep fcx 
Melkanrasd hrin was (2( ", greater than that of sitop ftcd MW5I2; bran. In 
goats, til te tt ifrowtil o tItiStC tid Mclkalash ltnii was Ittore than dotubie 
that ofaninils tKd MW5l 2) bran. The i.l iveC! itt stlpplcnllcnttationt with 
MWtl2) g_,av< sinlilr r tcs otimMn o suppclt cnta t ion with both varieties at 
thw lOw lyci'clhcp tIotd tltc high Ix cI otM W501211 also had low, intake ofhay 
(TaI)c 12). 

Apparent aid truc titrogen dligtstibilitv and nit rogen rettntion x\'crc 
lower in sicep ald goats t'cd MW5I1211 bratl than ilt those tecd Mtikainashbran (Table 12). lh digcstibilitics otacid-dctcrgcnt fibrc, ]igi in at! fibre
bound nti trogn \vcr AlisO ItOVcr ill sheep and goats td MW5020 bran. These
resulIts indicate that tartnill ill MW"02t bran forros corn plcxes with protein 
iin :he digestive tract and inhibits digestionr of both protein andt cell-wall 
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y oa 222 
h'.c' 0122yI'l-, ll )I&/.I2,oml '110 ncl'td ,t, t'.,tibi, (..')i-Ia h,'q, 

Tablc 12. (;C , t i, , ha I, m t.J.,, , I' tI I ,,ltm , ,h ,t IIt 110,t,1', 1 l ,, t tw i' , ,2I, 
't, ift-.,'rt2i i .' 

,II,/,.It, " I',, I ,, I -d-, I, 222 it ) I'i.22I 2)1 .\ Ik.',Iit1, ,,,,la 1,1P- ,I,I rItI, I 

150 3 ItI 3 I I222 

(,row'tIfr.it ( .1' 
7!. , 53.7 31.8 33.1 

' 13.2 38.7 14.2 18.6 

I l %,Itiikc. I 

S1cvI ,5 5112 .)47 4(0) 
( ;, I'l, 4 13 31115 478 382 

N di .c2,, ", 
A 1, f c' t 

ILC.1I " 37 4(1 30 22 

(;,.it, 37 55 23 27 

] itie 

Siccp 86 86 7) 82 
( ;o.at 84 K5 80 86 

N rc'tctiith 2i [)-

Shcct( 1.2 1.2 0.7 0.4 
( at- (.8 1.3 .3 0.9 

1Ihl)cdwctlbllit.v([N
 

AI )t
 

iccI 59 58 52 51 
(jt S 5,4 57 49 50 

Sheep 18 14 -1) -13 
( ;,!atN 3 8 -20 -8 

N! F-N 

Scp 75 75 .') 61 

71 72 62 (-I 

cit-eCl t.tSJ1O ilnt 
c" ph~il I lic k I,)' % :i [itit ' I I<'c lI.-Iit", W 5 ).)(I b~r.l [I. 
CAir bllvdrI 2 , ihli et I2 ,I LI 11r1 tigebItiH l 11.Id' ilIIS( 

. i t cp<I'-thc h1fil} 

1222)li 1222,12i\,iv~,1\Iii 2 l ti e r'ii '. 2,u2.2kt2.I 'lllv lltc I\\.' ii., [l21.2 )ih.
I. I2I] I II oi liol-Jl 2 ,ilc It l'(2 kl c1, 222'it I1 >' I 2221 .. 1 ,l2il Io iI1li it llI'i 

tt t 11), 22111 1 ,2 2,1t l i 1111 IL %2 1 L( 11%. 1t P; l ),1i 1 p22121 (It22.22 I 

\% ) it i.I ti1i2% It %2 1 W2, lIl,' t"- tt22222 I It I II,.I dl IIc c 
I11 ll( it. ,) 11 1 I 'l"T lM'dtil....t (t'r111111 theIWI C%- it %%IIRh 

I(l1t !,-;k.fcdh1i12i ff, .III 1h 22- 2Iit2 I I2,II,22 I2II,It! ,I \ I Il, (222cI -il2i2211,1 \I d
tlilli~i~ l, %I'l 

Browse supplementation to small ruminants 

lHowvsC StIpplIiuIltt11 nI11 over twotri.Ll\ wCrC CMI11dC tCd itIb,!,i;2i,N if,cria., 

reprolI CivC 2\'.CIe h Ii-CIp ,,lt, ,TC"i;11reircd Ic1' 11 2L*'h. ,lldt2 .1l1d Iliricidia tor 
the last 2 moths of' pregllati2ev lld diLring2I itlCLtioll, Is stIpl)leIClltsU,) 

23 



basal diet of l1,1n 1111itlaximit. The eftfects of suppicnleetatir)n oil growth
ald survival ritcs oftlre offsprit are slonvii i,"abl 1.3. 

Survival rites off kp,ili,and hili- r,,thiirilte, iucrcaseJ, with the 
level of smpplk.'tcmit.Ioii. Iroducii v (k, olISp~ill \ve.Ilel per dam per 
y'ear) ofthe,' , fir cih Additoalli ()IiI1 irieeIsed I.-II K.L'l g ot'browsc I)M
COlIS,iCi! vllc !-()rper d.LI%, gois tihe uriese \Violy. (.6-I kg (Figurc 3). 
Scleiutol k)Ibrt,..'wc iII pIec e to inirn;n nirrxtuIw, \Vt> ',ioc iirrked 
\vithi gotrs thin \\itl sheep. I lXVevC,'t, Althlgl i,,l- selctd Led of :1 

higher tmitrive Vailurtey Were to trilic tihe,nlttricrrtIs ffecti,'Cly 
as slcen. 

T able 13. Tit, t t,, I . ; . ,I, l ti ,Ii t '' t ' , ,,1 , iii l'l, ,rfIll .,.m nnlI A l I,\ ' l InIII,I tnc I,, ', ,S6all rIt Patlt,, I It -. 

BIronc iLk ( owdit raic
 
I IN.Id d T o
 

.. .Survival to
Species I).111 OfIpring' \Vc.,l1ilg 24 wCCks 24-weeks
 

Goats 143 39 17. I4.1 0.36 

251 83 28.7 21.1[1.46 

554 160 25.9 2o.9 (.82 

719 246 311) 28.3 (.94 

Sheep ( (I 39.0 25.4 .So 

120 34 46.7 30.7 (.62 

239 77 57 2 3-1.' 11.7'1 

4-I 136 66.3 .44.5 .89 

7,I 251) 84.0 50.3 1.()(I 

i IhsI )uring thc Iialr il ;i pp! t eiiny up (1wc.uuing. 
I -rOi v.'canigL to24 wcks. 
Weanoing t 12 %%cck, Ior I I Ibs ind I,wtck3 i kd s . 

Small ruminant feed in viiiages in humid Nigeria 
The productivity of' ituficd .iuiirlS soutlhcast Nigeria is halfthat of theirit, 

frcc-roirrinlg c(LIC terparts ill soithwest Nigeria (IIC'A A muinal Rcpwt 1985/
3?6). Mahrutritio, a[tpcars to be tie mia.jor t'actor. 

A survey ii sorthvest Nigcria into the uIses ofleccia,1;l Ilrldgliricidia 
from alley farmts showed that tarncrs off'red tit cultivated browse to free
roaming small r,niirrailts oH an a'erge of48.8 days a mtornth. The total quarI
tit' Of ,UppleulutttlrN' browsc coulsrired Was 1.1 kg I)M per aninial per 
Month. Comnurrent researcher-manatcd trials showed that the cornbined 
productivity O ilcuAC)ea arid gliricidia on IP)firmer-established alley faimis 
ranged from I 4 to 7.11ct I )M Ira per yealr, of\WhiCii aiaverage of2.()t I)M 
was edible ,lateri'lI (ld' plus pCtiole). The productivity of tarms planted iil 
the savannah was aiou 91/',, greater than that of alley farms in the f'orest, 
largely becaIusC tilrV did lot stifler froin shading by tree crops arid by tile cas
sava arnd vainiioll grown oi forest plots.

l'rtLnings Cnt by tarmers were shorter than those cu~t by researchers, 
indicating that farmers were cutting the trees preniaturely to feed their ani
mals. As reported i,,the ILCA Annual Report 1986/87, premature cutting 
reduces overall tree productivity. 
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Figure 3. 

,,?t1i t ',,.U,'O.'o/ nd8 -~i 
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4 

I ' I I 

0 200 400 600 800 
lrosv intake (g I)M d - ') 

¢)n m s,.ithc.,.,t eylc ist1.illhoh lk III N iitlI,, w all 'aris or intensive 

tccd rllt ,, e'tIh ln ,1 e- re>h \Vcile was'll . ' t 'd lt f1(1citttllilud atiitnrals 
holichold %%.,Is c , .n 111taill AV.I PCul,. I",ll1)t(\%,,c k-ut roiltltill. sh,.I1, buq 
Il. l c i' 't.Ild t',tt" 111l'i'.,l rc't O t IcLtIC dC'tc.I1,Illt l( , n 0. titk' ,III 


ItIn order II]" ,tU.I W, C .u> euhioI 1i.(ll1ptl I ht, iflercl txtC Is MttcIt 

v~tcd 1r s\1,. (SC A.2 d.i" tit11th) ( M Im,tnptintt II L1ne.1pltls 

1
l t(,ht th.m l .t'cd iitake %%.>,t',ti it I(,,,, ),5 , I )NI per iiiiiiia Adult L oats ,
at t I 'A,,,t,:tl()]] t f ci,.A i;,tIM I l',M i,101 11111l)II]itIIit,'d+(. JI .,,M.\i LIu.Il
tiC, oH II(Mw.,W m. ,ld )Tw l +]u l L h,iiI L , I)M1 I(h',.(A-1, !1t1 , m III 

Effect of legume browse supplementation 
on small ruminant manure 
A tial %.;, mtitcd t NJi,cmri. ter thea lbldtii. l )-, t I liil etcLct of
 

i xi'd lcti , i.i I.ltS-ppleilth iI sheep t'(.it> '
tc 1 n t 'i.uld t the,itrononlic 
vA tie 0lItI I 11,111ilt , 'situ i till'tt Ikt'n ,til ,tedtc1 ilo tm l l icvCis. . iii 

It hi~. ,\"e >,iplctttett, it I (2 !.-,it!I -i i 1I ; , )Ni per hiNT per i V),
 

AN'dried id astd in ,i po,)t . lh iiiiii,lirv dIMA indi-
I ., t-,etili/r onI ntii trl, 1 

titc th II , fr,.I iAuIIIIIal. t lItViI ie t ) 1i 1.W,et ,iII n hit, ILVt'v, 

-IRtIlt ,1Pt CAll itiled 
Clecttc:IC'op pro tItttlm Iir 

CCetli IUt' t C'e 1ttCtFtIrI i l P11i'111 tits Will. titerctoreC. i.ve 
I LIti it tI.tini sti t ,istcIrtiIIuCr. 

Wet-season feeding of sheep and goats 
in subhumid Nigeria 

phi\ 
huiiid zI c IOtN1,CeiLI. IlheS Jrc tultcrcd durinig the wet S.SOru to prevent 
crop dLhmai hilt tiiI thie gIzIeC 

Sillall ritumin ltu>, , %V it0tl1,i1t rtl it1 tie rurtl eco onmy of the is b

rc,titi area.cer whieb rihC ai;elcCtively gr 
and it tiv also rctrict tinating as a rcstilt ofitlel tuCtAite'C1l1h .t1lii11alls I ngCtIP 
physically spiritetl tItr ost ot'thc div. 

An) on-triin experitment was curried lnt it)19,( and 1<)7 to determine 
the eftect of grazing ftoddCr banks, free-range grazing and tetherin g on the 
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prforma wc <tgoats and shecp i, Abet. nurth+rtn Nigeria. Figures 4 and 5 
show the trends observed il goats, the t'() \,rs.

'

.jtHnatlV 

\verc reiloved in niiitl-SCesoii. lhiS ',eriOt11.v rdIed weight gains (Figt re 4). 

In l , the I'tdd,'r banks werc ld established and the goats 

Weight change 
(kg) Natural

Fodder bank pasture Tethered 

2.0, 

Figure 4. 

pashm"Ilir I 
ld +~t
 OlIl~ll
 

al- Scifgt, t. 0..0 

19)86. 

-2.0
 

0 14 28 42 56 70 84 98 

Vrial period (days) 

Weight change 
(kg) Natural 

Fodder bank pasture Tethered 

1.0'- -... 

0.0. 

Figure 5. \//
h/b'cts o'tfthcliny,,n nati a -"1.0
palsture,tn itl+nk I' ~l,sIitirs' ,Isglzis a'rhm , i 

,\.vrhi'itid Iss,1lmlid z'.Ik , 

1987. -2.0

-3.0

0 14 28 42 56 70 84 98 

Trial period (days) 
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Contrary to the hypothesis, tethered .,oats perfotrnmed better than goats graz-
Ing freely o naliatural pasture. It would appear that the owners are aible to
select the best I rizing for tethered atiItlns. In I1;7 t e ,oats t r~lii fodder 

banks naintaiicd their body %veiiIhtsWhile frce-ranging ,uad tethcrcd goats 
lost weitglt (:ir-trc 5). tcthcrcd .tvts 'It.il p'rIorm bcttCr thlntfrcc
r,i L .<o,lts. Itc results oHrshe e ,,%Ct sililat tt those tr gt,.,t,. 

Reproductive wastage and
 
health managenent
 
l(Cpo-L',tctiVC sl duc t Intl it y,cmbrvoliic ,nortality, perinatall and 
posttl it'll losws, alil ,et iitlits snial rtulihant productiollXlitsduY iOtlsl\' 
iflsuih-S.Ihmrmli At-rh1 I.Worki. Illidcr this thcilic Is lilcd .at dtlczrillpiinb'the 
C)cpilogtLy of' powcniliI llm, , ,t'litv ulldnla11 Iinlall r'lmiinants a;wd, 

ll.ltc'l\,tl t HCl : elic Cv-'oplllotlt ot 1111,1tl lt tltr IIlLjtlC- to r dcl reproducti 

Animal health improvement 
in the Ethiopian highlands 
K<now' le~,ftlt it 'IW nlttrbiditv, aid thcit spatial andcuses irit lilt% 
tcnpor-l illlpOr-t C', lill ill todcsigl ll l,lic imiprove-I,CesC tlcr ll.-lt 

nllc.nts. I~t t C.-illliph, 1t1OdiWLed'lttttItAt .itSCItliasiS,n lelltlr I3inb tosses 
AIdl t t'filI'0ti,I t lt(o totr ItI1( \'s I)ebre lefhanll' liI t , s5 co:11 ole th s 
,tt lll lsetsee t _ lll 8)h. IIuelI strate"-i1) I'l I It it ltervc ltit lls (bascdottl 

Ok drclliimt , s,'.l It ILI1i.i I ctulile, prleties) ase citduc-t ftlock ntor
tiit Iu l) iIt I hI sI i'tt I t h'(Iltlilt).(I itt'eeised tIile \cI; e botdy 
\V\cigit o tshtcp IrOlnl 2o. Studio A It tLz Cst,blish thett 32.7 k-. , ,are1) s. to 
extoll\ to WI 11hil titl' IT(M JOStH atall i IIltCrI*%C Al>r Cdtj)rcn,lJil t d r

productivc tstagc, Illkt I IPrC pltpulcrtI] .drtt\lotl, sxtal Levetloptlett 
an1d subs puctt rCllrIL CttV :pt Itol lIhtlel l 111lIl'. IIId iettI'lle Lambs.

FAIlli~isis, cMuSCLI I)\ ldu iio,, iiC1'/,!,aiiol to sheep,,i" .1mI lstralhlt 

prttdltlliii the Lllittpian Ihihltl tnds. tlc ICPltci period, as dct,.'rtitecdby fltccal c.tlmitlatioil, is Ilm g. i.e. 12 %cek. ,uldl taetleqggicetuttiill is tot 

very reliable lnluthtod fur dCtcctIlll itlt-.stititi. All Int Iipu is thcrctf rc being
ni11dc- to Adapt tie k.if/% L't ( t£1.1 ueIlC-lillkcd 1 1nllMII0S(~l l .FI ' A) techil 
tor diagrSlt) h la , 11lshee-p. 

I-l-1t11iilIr\' rc">lllts, 1(ii, mcd th,,It (P<(1<"-)LI) hl,,pal,,,'1ll'lli~lt lc.%(ls ot, 


tinibttidcs attepr-, l ill ill six triter Iul1 hs w\ithill -5.2 -± l(3 l ays o 'Ixpo-
StlC' to I Ill~c t' lt l r l-( ll~ililItt C lI IIIIIClIt Anti L-I-gs, w crc 1011und ill 

tilI!l fittos )1P) 15.1 ,v.Ivt,.1 \Tls tq.illtibtt l'V AltIlit% pcakcd 2 tinlntlsI1 t 
aftcr exptvIqo s rt llol , t tinttdl to prC-iiilt oi,t,11101levels tOWArtlS the third 
illt ll stl.l s hc. 1111l the s\viil p Itc dc'tc t.IhlC ill fllc ', bV tiC I)oItrsm1aIt 
tC hnit1 1 1 . IIlCIt sihlilits )I t- ilii,1 It,l,,I,1 s ret'tTtrv-'X5LtCttt il tigetin to 
(Ii l llths) eI r Is t I itil, IIt,Ii, lll p I Icd ." 


Hygiene management in humid Nigeria 
Sil1.111 i< u t Its to theI Hie u lid /0.,1C'. ltllIlllilllt d1IOW inpu)t ,iLIuncll(t 


farming eiterprse, IrCCCiVill littlc ittClititoll rclatiVe to Crop pruitietintit A 
re-analtysis otfentrics to MLd Cxits trIlnil Village hcTi itt the Nigerian humid 
zoie I'tllowvhtg thei iiltleetlnttti)thn ttf a Vippitid agalilst I'steC-itlatitnl 
dt' pelits Irll!llItlshas shown chaltngs in the we; fttlitCrs illanage their herds. 
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t~fp)'u . l .I
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I IIIII or'-II 
Vi,. t, tovIm. . tillt ( tlt , "l[c k,. 1(- rl ,.ki)ht.t \ 
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t ltl l (11i~t).' I t" it Ii]t[FM"( ,1 1 I clI w '.I 1,tlt " it y+11 t.'(. + , ,itl] l1,,1 10 1i tb 

hltt11W , " t I~ ,]
1Ill ,;' I[ tlllll]' I 
 Ii, kI¢\<'LU I'C l Cui~tl,\I'ti
dlbv)
 

the.%ctcru).ir\ t.t' t).c 'I C+.IIt(. F,'l~"-+ tri'll mtc [11.It L11 Iltr;\I, h,+ (Itll,, 1t1di 

AIttltul,L". L11.1t11,''t11 AH+11]n . t+,.P,,Ii)I)1t,,)l]'(,,+rt'k ItIIL
,t+it) 
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Epidemiology Of lurg diseases in small rurninants 
in Mali 

P)8",6.l,.t+- h( ,',u< h ,k,ilb ,h tt.~ ',lllttlt,.ttIl, 1.td\ 
t(,r~ll:,I,)il ,. !,1; \",I,-,.1ttcui 'IltJ(, h L V<tw 1 
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t/()]I( .,I ,'.I. .-",t;,', p.t l,II tc'-,',, o Imt') 
.. k~~] . ." t ) ,It I,iftI h, tit" ACO Mr l f'orc 
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-, Ih)ti I\ ' It1ll1,',l i t1 ) I',I.' I.C[, Il- I I * t I 1 -,tl llIt ( ),tI ,I l , - II')f'tI 
t',;~ tud~~ ~ ~ ~ ~~~(Itt t)llIn 111,i;.~ .,tIt,I,,.. , cor 


,r>c I t I I,thk 'fkc, I vl)II,,I I .1,.,I..ICCtI. I.,I,.tFC r ,I'tII,,. 


~ ~ ti~ I,)it+thio, lIii ,tsr il)-... 
1I I,i , .,tI I I.I l 

l..I 11
,lt ',1 j)l,,)t %\c ( I, Ilt(' t t IIAts ,11 I,t *1 II III. t CC I - - ]W
IIIIt.t,)lI ,ll Ct I-%l.]I ,.t\ II.the'II ,ItI i'ltu,+ dC.. wt )'C W I ,-

IId V.I,".I'1.11kII1 ,,stIIc'h1 ,:.I111. 
 'h .I- I>t.u \v,I,; 
in1,1 l,1 . tu~ )I~Il~II I lt, 1 H,8 'r~i ~ cv7'( 

It ,IJI/+),t lmn . ,,t~irtCLI 
T81h v~lII tIil 1 


ll1runIIl li t'n,tr<' '..'I,t lth6IM', ,1)
:sli 
b \\L ',IWJ lld[ft'I'L lA l,sd o)ther 

inpt-,trc_ It,.t-'li~nI),.l,,cill 


28 

http:ctcru).ir


NtIIIII'L" Ill" Ntunhci of Pec t c 

Vir it ,. 11.,v 1 Ws,, d po'll r,.c IC.I 1111, posit Iv,,v 	 tc 

[1.)ra h16c/.1 III 1 420 20 

i vpc 5 Adcnovii i, 151l 1217 76 

,luI I 	 i C 15)1 9 -4 600 

(M~ I,,qh,>.' a139 1 1053 60 

15192 2(i) 13 
' t~, I, I"('i 1ol, 1500l 53(, 341111111.,11 

IManage;nent systems 
M\ ilIl!',I'lll'll Il[ H'-I .,I ]A, hil c CAI:t.'[.t ol die lrodli tivhtv ot's 1mall 

"liD\ [L! ]l l],", 	 II I/ t I', ll '[ I I t 'l 111"( I 

Livestock systems in southeast Nigeria 
,1 , 	 1v,ILI l ;,I Ii i lIlt.' It k I III liu v ,t,l c III "otth ast N i .ri,.

I '," ,l ,c u i , I,I~I I,", J 1)v )1 11 <11i t . t , , qw Ilz il t"'. A,cnl ." r 	 ,Z 1, 1 Cl, 
t)I,'l l]Il .1111) .1k' \ . i:, l w -(,I l l ( I I(l ill,- d ricr lt ' Ailid ill11t1~l 	 I 

,t ()I . dii,: . \ )IIi'm d %\,I' '. Ai' 1 (lC.t ), 

dco,.6 ,tucI. , .1 it, trCA7. i 7,L( -Il ' l4i l . 
I I ,. ). ! cdl, ',: . I ml li c l o 'Id ltIt.l I ; Ul /ul I ' d'~ll y h OL:,1tq- ,)I d i -Td -


I;)S[), ~t tu ~, I, I rlai l" itioll.11 1,h.1,w Ill coIIII.l cni, A tlImtA] , AIL' ]l)()I'C
 

vi'L( ~ n !ii lJ '1,1 '1 :)lic i-	 111d , h .11d .<, )u .I) i).'. b ,> h c . t [' i! . u , I)I I I'!hIll z (>i w. Nc,.'v 
11.:I 	 l I I I arc th lis -, c,I I c ,IIt: ' I C ]I AI ( i tl],111. A11111 11 1 'c 1,1, ki,,ca"c ' .. rv],). 	 iC), r c (> ,Idi. *) It,,*FiI\ , ', ,l, 1..u .VitI 

willtt~dI l l~c l 174 53 [12 3 2 

ll 	 1~u. 3 

NinaILgeinclit 
il 

12 
Ll,,t 
omh., Mlth"i' t v\ 

ill List 
12 nonthis Mo~rtality 

systeil No. C,(li N . ( )( ) 

Frcc-rawni, I1I ;- I1 51'6 21) 23 

Seasonally co)llilt (I 17 53 32 .17 34 28 

Confirmed all year 72 .13 17 30>4 29 24 

All 300t 35 21 996 29 24 

PIE( = 	 lILctm).,o-Cltcrak t,>tnl]Lx. 
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Network coordination 
The Small Ruinfumit Network (OT)rnIlIrly the Snall Runminant and C(amel
Group) continued to issist natioal prograitnics in planning, executing, 
allalVsiing ,rd puliShin1g resLCARh. 

Information exchange 
"Fihlrc issucs ofithc Nctvork ncws l'tter 'wcrc produced in both French and 
English in P)87. [here rc no,, ior, than 1I00 network correspondents, 
mostly fr -i 48 Alrican cotLitriCs. Approximately 28% of the corrcspon
dentS ire frillCiiplioiC. I rcc working docuennts were prodtcICd. 

Research assistance 

Analysis of Landim goat and sheep data from Mozambique 
coliboritioii M/iinhiLque 

Productioii mi RLI -(L1IIiLiiHOn, CoIinpIlted .11 nIIIil1ViS of" liA diln io0.it Midl! 
L.uidinL siheep diii fo0r the \ei 

Network stitit, iii witth i yi- institute of Aninal 

I 195-I to 19,84. A drall',I RsCarcll Rl-port was 
prepared. Both speciCs arC 'ery prolific, with litter si/es of i.49 for goats and 
1.40f for sheep. I lcsc are ligh coiiiparcL wiih ollmstothcr African breeds, 
particularly ili thei ,iS ).a olshct 

( i r ' i I \S, i , t 'uiiiI \ \ iL'I t' l I iii i iud i S gt d 
in slICCp. ieiiilc(,i \% -13d IS, rsT ti,:l.,it 3 vcarsilglhseep seiglie - kiud-
old. Moriality t) \ L'.1l1tug waS .' i11lgoals 19.2'', ill slCp I ro)Ul 
tivitV iud] (L ' h ot-wC' MiiI per I-C1niilt' pClr Vt'i) VLTC I I.' kg f.r 
goats aid .3. I kg f-r sheep. lhc pircoriuiiiee of ga'c birti in0,lateiiilileCs 
the carle dry S atll iwas poorLr thi i lit oftIosC gi iII1' , bi rth at otheri tilncs 
of tIC v-ar. lenilC iiit i't birlth to Witis oitperrtrui iCdthoSc that bore 
singles byw il'ii{,i fo,()rie CsearS in Whichi a IproductiVC evlce of'8 
monolths WaS ad0pted werC Superior to thoie in othcr \cars and this rhythmi
shonld bC ado>ptCd both to illiproVe: aettial productivity of fclmalcs inl tile 
flocks and to aeCclcriiC C'iet C ,i. 

Analysis of Sudan desert sheep data 
Data oil threc types oftSudan desert sheep (I)ubasi, Watish and Shugor) were 
prepared f'or analvsis and \viii be analysed in collaboration with the Sudanese 
Animal Production RCsCirch Administration during 1988. 

Collaborative research 

Analyses of data on traditional sheep and goat production 
in northern Burkina Faso 

Analyses of data on tiaditional shcep and goat production in lBurkina Faso 
were conilpiLtCd alld a Rcscarch Report prepared. This viii be published 
jointly by IL(A and tih Institut d' ciVagC et ie nMdcdine \'ctcrinaire des pays
tropicaux. The studh' was co'oductcd in collaboration with tile )irection des 
services dclevage ct vLtSrir, Miuist 're dI diNveloppenent rural, and 
covered 12 sheep flocks (345 head) and II goat flocks (805 head) in two vil
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lages in the Yatceiza province, northern Burkina l-asio. The imin productionl 
cha racteristics were: 
* Age at lirs;t pirturition: 423 ± I S dLavs fbr goat" and -155 + 80 days for 

sheep. 

* littcr ',i/c: 1.( .2 oth g ots aId shccp.6 J hor 
ii :' 1\,S _', 


I)CAtlhs ': k) Intl 27. I 11Cheep.
 

* (L.ttilitiiuij V\ A: 32 Fkild 11d 2')() 1 )Li V I'toi- C*W\V. 
11i,1 OFfi.L c:-I.2 tOr.tlts t 


A iiali -l ' raite: .ts (1 1.33 Fir shccp.
rcprtit i(0\ 1.17 iMr 


Figuie ( ,1hO\vst1, c,!S0HA tliitributio of-Liimng/k iddilig through
0t1 thIL' lroductivitV.l'. indicLs \v:rc 

" - s 
e IL ofl i V \\"Is 3 i t I ) lda's i1td-l .4 g dF froill caculatd in kilgrim ofh. 0row th t,I b .. pi, It 

15u) to 305 d.\ , tF r-7).) lhci I l',I
+ kid, o sAInIC epiutr pr car. efsrius (pr d1-,dt l1Iwttes utllt' sc0d. t,,rmls c!: 

\vere h,2. ,ur 1 ). . 8 s8 i\\, pIttU 1r1 ot III per kiltgr.Ili i'iit tilt' 'cight ' priun, oi 
- t k.1 -Isheecp ,lil.{ rit -It. Ht pairs"o v ,,6 perts[ \ ii}OiuLlti' is5t + i . t'perlInllinekg iffillt77.istt r titlllilt1 kih,livev.'L.'iihrl oi t'lttoy~

Sl 'IC tiv i t0l tf "M of Ipel-1 i Il L11 Lh C1.1d 1_ ', W 11Ctt l22.r"_+'. , .11c _(.. IC l' 
!" , 7" 4t k per .. (.).,, I I iL. i ii kil~Va ILof 

Jtu . ki 1iWw +, . e 


r'f++ o' ki 11 I d 1 kg ., I Wve l .t ,elL
 
ili1d I.9 -±1 ho \a r sheep ,tud 1 . / + 7 kkg, r cri i po 

its. 
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Constraint diagnosis and analysis in Congo 

ThIis studi b'In-111 I)irection g,.n+,'ah: dle l.reI11dLrtak,_-iijointly with tilt. 
chcheli sciciiquc ct t(-CclHL~mlUC. ( '011,LO, 1)1tt A/;andL iS UNE.S(CO/UNI)I 
I'esc.AI'C-1
pl'o+ c'tt.
 

VIIA'' COVCrCd [b thIc Sttd\V. Ill 
250 htseholds wcrc interviewed i on 

TWClltV-thII(.Cu il 11rC 1987, the heads of 

to provide hackground 0oration 
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production systels. IPrrliiIIIAIrv re'sults of a sntvrv of car-tagged ;aimals
(5 (1Ofteach species) s \I Iatge losses due to a.ccidclits aId dhcft. Investiga
tions are iLldcr\\'v on thc ist'Of sheltrs to rCduIce tlCSC losses. 

Studic (m ttsetse 1Cs in the arca were cotlhltitCd ill colaboraition with 
()RS ()N (IlstiutfIC.is JIr'rCrCrrChC siRitiquc po1r Ic developpC-
Ilient en coprratrilth). Il-riIIIIIIrv stUdik'S Oil 2 10%bhiod-nical sainiples from 
tsetse fLrs slOiW that most wcrc taken fromi reptiles and pigs. None had ap
parcntly bccn takeI rt1n sheep or goats. f)tthr flies trapped, 46.3% of 
fCiales and 27.7"/",. of nalcs wr'c catrrving trypanosomes, mainly
7Ir)'pl+n l,.,,lmis,, (71 .9) ), T. ,,.V;,/cnsc (60Irst type) (8.7%) al 7". QV'pr(10.5 W.,). i 

Constraint diagnosis and analysis in Somalia 
This studV is being rondnctCd join t \vWith the veterina rv cn mponent of the 
Central Rangcland I )rvrlopnirot Project. Soiialia, which is ftndcd by GTZ 
((;csvllsclatt fiirlcltthishl. ill;ati rltetIt-kcit). itIfortmation isHisciuce 
being collected o)n the f'inrIng systenl, .mittnal husbandrv and the productiv
ity of sheep and gtoats trndr traditional ttmaniIgrIIIeeIIt. [he work is based at 

th
 1l3clt Wync, in thr rivcrin.tara of e .hCbchl river in the arid zone of 
Somilia. ['hcrrononv oflthis area is based onl pastoral noilnadism. 

Flocks of sheep and goats belonging to nomadic households were in
spected at their night CnrCo.,urCs. Ilnfornatioi for eadh household was col
lected alld collated using standardised herd appraisal sheets. e)tails of the 
pastoral and agropastoral production systcntl~ls, livestock ntmners and corn
position of flocks were recorded using confidential questionnaires. Standard
ised data sheets were used to record (lescriptive intf'orulatiol and mac;surenents
ofindividual ninials in flocks and the produicti vity :,i mal stock ofbreeding 
age. 

Fort' sheep and 41 goats front Cach of'60 flocks Will be surveyed coltiun
otLs)' for 2 years. lPreliminarv results Will be publiihed in 1988. 
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Management and breeding systems in subhumid Kenya 

Work is in progress it Kenya to in vestigate the intluence of management and 
breeding systems on ci',loparasite challenge mad productivity in sheep and goats 
raised in the sibhntttid coastal Ztone. 

Improving Karakul sheep productivity in the Kalahari desert 
in Botswana 

A studV of'sh1ccp prodoction i the Kalahari dcsCrt in lotswvoa1 was started in 
collaboration \'ith the tniallstock Unit and Animal IProdntion l,(ReeurCh Unit, 
Ministry oFAL'rictlturc, liotswana. I )ata werc collected on growtlh and slangh
ter characteristics ot").8( 1arakutl shCCp oCr OHL' year. I )ata Were AlsO collected 
on wool pro(dtictiot and ott pelts troto aUCtions in lhich itore that l(,()<)) pelts 
were sold. 

Preliminary results itdi'utC thtat the 111) prodItl(itil ability of Karakul 
sheep is comparable to that of their crosses mid it) that of l)orpcr/AtfriCattder 
sheep (Table 16). 

Figure 8.
sojail' l ianil inbo), 

F., 

33 



T1able 16. I',diwi,m bat' tc /Kazakil, b~ipak1ii- w:i.1 t,'/,.u, b 
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Animal Traction Thrust 

Ahhiitoh:ctiiatedto bc tie scoied most valiable output oftlivestock in 
,ub-.bSaharani Afti,'a, A111111,11 tractini 1 "-;1 IV 0 {1. 1tl y l1 W to oftIarmers in 
th'.' ro-ion it prcscnt. %,ostdr.itght ,iMjI s Ire 10 t)d ill the seitii-irid and 
Siioilnd z'oneos, \vhere ilc irc sed primiri v r poIuLtmnhig ;liti threshilg.

I It)\V" r, il ,itdtlI t0i prsidiini- cincrg\v to power fiarii operaturiis (pri11 ', 111put t'l~ll( mli, (Ir'l lw Ill tl '1"o rl til all inm p rt'lit outtpult t'tlllc-
I b V ViJ I , 1ll k , h id -, r Ictilr.v, lu ssclblc~iha ill, Ihc l11, 1 11C J it L-011 cvi{%I {ts ail ]I . Illl r thus['ll 

lIlheWttilec Ot pi>! IiI tlt'Ict' it A iI tti' te .111,l hIas often been dis
tilt ht. i[ ", 

HeL'Alld .n1n1 ivC beCn,p 'int;M bci ,e e tli , ,\CIiI.VI Ttl , 

in.dci l.lte, lfed. irtinl till', c'.pcelleli oc. i ( 'A , i. tiillti researeit ncds
 

t hi til t h L litli nih llid hi trait srieot .ttd -iii ut i i uiCstab11IlL~d, there I, ,t Incc'd to nltcL-1It\ ,m1 id r l 1itC WW'-c,Ofd l'tI llth tllH

i1heirc' l)Adw ito31t eiall 
crcd thiienlIillit oIi.nl lilft-cid e i srfllfhn inolde pri ority 

Ihejee,o ill orel to Iuli oi e'tIcirtithliri it -
Stlin tInttjd

I'ft f'ced,llut p~tc,~tl,l l i it'o "(,cln -. ld ,o 
• Ill the. stllillllild / (w , 1, 1Ilt' ' paitl% il~l the wiii-,arid i m o-, \Vlicrt. ,l 

nll~a tractloll 1, .1, \'(t ,d'Limt ll 11,Cd, there i 1 i 12,'.iwc t ' L lvinini' m oltre 

Cns u] tSitrllr l A it rI[(t,r lc It11 ''d, ti o ld ttiv draughthlnm blintroduc'ing dratught ,tituHI tcc 11(l W,icthat L( l11il'UIIC iItil(' lClt' -,,arv 

The 111.1n .111 Ill h th ch'% ~l)l es',, P.ls,s t, dc C~lo \',\V-t'k)St tc(-! lthat eiuh~llcc 1)(tlthetil' "rf]t~bilIt%.lld "u'tLill .bilt\ kl,At'ricmn q~rictultu~re. 

tc 0ginus.Objective 
T[he ob 1cCtivrc (o'the Anlnmil 'Cractlon Pt.c.'archIhu at IIL(A is to increase 
a11d su~stain ;agricuituira] Ip()d~tlclo Alld II]')OHCS Ml~1111.11holdcr tarining sys
tms of sub-Sahma,, Afri,., tr,i,,lh i x.ide'r use of effective draught animial 
technologies. 
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Intensified and dive.sled u.c of draught 
animals 

.ourSea' o, l h lia h ,lilt,. i' ",to l 9 th I1.nt tlttr t'Allt1C II t , ri,:l Iturat I I)todui-t(vit\ ilI +-~ t.iiI II.,A I .. IV1+I+t Ai, Itt II I, thII . s.COtA 1,1~ 
tr ,(CtIo tl III till. rk.,jt0 11CAt II l+'l+c f.ifl ll l l,.tt+r tt ;, .1(I]\ it ic <. th a l cu ltiv11
ti,.o ,l1 ,rovi, o.:' ol+potrttillit1,,-, I'm t~i II,+, I I . ,h i,i m oll,icl [,lb ourl~ c 
+it, oill the t~t ' ll ,l .I v iI IW-t1rth,+'t III.rt.,i.',.t vW+,l\ll the if,,.- ofdralught 
m il ,ill, t6 ',c olm,h rov ttltti,.,111ol l r, %\'Ittt'hlil ,, .rd'IM I t t'tr m + 
tiol)( ]'WI ',I 1
I'Al 

Animal traction for improved cropping of Vertisols 

Illyiliv tlk .r IY,I lf ti t ilthh o' l lIht ailt! ll(h 'A's actti,, cs utu r this 

Covrl boult I ,5[ lll t,, +II. , , - . A lt a. ,I ',vth 13 m illion 
hli.'t':- , At t llIitttlh il i \t', ti, iillt ht1'tt,t-,tr-,tt't' VCItcr .11C it) thei l'' .l.,l, w 1 I1 , kkIIIriCItt l opp,,etd ( ',' ,)i.v 2 111u )llwt ',. l 

A I m~t.i U HI% l,,It%' 0,f' A I_I ,ulIt I I I'C thIf.CN I Ii, ,try of- A grIC1t ur,. Adolls 

ili t fr I llftilti'tm thc lrlaltt ),,l ti., r h [I titut," fortt -, (it C A, lhult roIIthle S cli-A lld I ro+pi,, ,A ,.dtho- h1tt_'ittm oti 'l~lh ll,,, d off )"otilResearch,+.ld t;. 
H ICSCI ,i ( IIIIlt' ,tLh \ ,+ t'l i III I_ . , III lCo lutI11, 1lllr i(+t) Ill1ll01,£.'I 1_6001,11.rtisoi 11,1 ([top 

I heIItijlto It.lt VILtAt' I I oti wwolIll liml,). dr awir iiI ,+.fit to t0ttt bl',r dI. l,. , . t1,] ltI(T,\v' --rI,u,. d ,+\vLIl pIWith ShIIh+'+Wdr.1111age 

ditCh'C, lCMT,t th/.. I . I/I dr , x-c, sur!_Ac. water and relieve 
3,t6l'log" i1. whlh I"tht 1.mi constr,unt to thl~ t gro,th I hi 3VWrtis,,l iicas., 

"Ic het Vcr"!Ol of' the broadbcd mAcr (11I3NI) require.d subst~intial
111(11IttA, WIV , to [t .1 o~r tnrm,.lH IC10 u lougqh (Fiu -t ).l:rm rst.ti hu 

1! 1 ,hesting I~h ll Farmes th 

,l th t "!t: II~ 1/ .,,', ,,t 
0 

wi'thI'qu(, I0
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IIr I0 ithII: it too, 
difficuilt t 111ttC ,lld loilld Hot bC st4 rtcd if tiht tr.!i.it ll1111 v. In .ld
diti tn. bSnClth tn Lt-I)tItttI,1-V 1 t(ti p ht , were ]'&rtttt't, ti" IAItI\1 

BBIM identitied a ntt rltobcIlIs ,. ,x.' II.I vv.' ( trInspu'rt, 

w(tltl (hit he tl"-et ltnr prnahrt tt~ti\'lttltin. 

,c ,..t N inibl~t ' inIii itsptimisc teh tiltll t . the III.'. .I ,)t' y.,inttplithed 

~IIIIhtSIM \ii h ki~ ( 0IIIIItii~i~ilkrCtI \ilithit'll \X'.I1.1 nISIiLiwi IIItIt (197.7, Icl i i-c ll i I Itt , t,' ,
It ItIg h s ar tI-.Icd t(It C I I tlllol[,aI I , lll +ti t] ll t'(1"J-,h ct 111(-~l' V,,illi,)Y 

I; SII11)' IVCF(Ie 1l)1 ,.h- 1 1 1 ) 11 1h .ltt S.Is 

lhc.tr)icw tI~h lit IlM tsheet tIII~ite!~ a' 

Wh 1 I A, . h~l~ ,, ..t'd I, Ihc \\ IIt, 

tthart )w' aInd h'ecLr.
In o lnl 1 itr1.1]v,, 11"11w,: tllc' l)iI X -i.\' , 1 ii,t1tL l','d \vh% i11t1 gl'. 

.1nd it V tu i' tni,rtiiLT1110 t k01dititle, [IAhlt' 17)
plO ,'ct',, lrh 'hop:llkl~ I~IIh I)l o lit 11,.u. ld 1h"\ :~ llll. Is \\vikiL'I 

(~Nt, il ', ,I,"lW t t l il"k t}l ( -C't Ol]t! oh.11 .u1d ",ot O - C 0If)ttt t I'.t . ll'l 

SOurICCS Ofl,Lc1-ti, ,l I t'l ,ttld \\ IAC I.L. hAV.", lt 1'k'-tlIS., ,>l tt' I II.I ll 

o I,"l'1l11o f -'I"\VItC'I' I '\ 11 ll It'!" J cd~ V tc ',I 1\x st( !,.1tio ll, tI', ",,I\ I, k'lll" Il' li l ]-, 

(Al pot wVc' "ol lltt, lo +It," ,.'t ( m)I t I~ lll !tll lt 1,111h.11LC' livoc-,tock pro)-

I ,t~lhIc t .l l ) -k i~illim ,.tt'II II' ~ ,, . - t Ir'.llIIIIIII III IIt t~I, t 

t~I-S C Cc:.t.' , Lt\xHl ' of-tlILc itc( I ) ,III(,, d('c I II ('LI1 . L' bco:In,I t II It 
t11111.1tcd II in t I t()1)1,111 V LtI1,( d I,r.l b\ th1C J0 11 p t 0 II tUdcr to)pr)ilLt I 


h~,.'Ilt!_cl cxtCnhioll \o. l..
 

7,odfiF i r ude 0.u 
Pit,iketl. ,N , pi-'ni,/ lt 

''t' Diira 57I, /. 

Animal traction in semi-arid Mali 
StdiC', nllAt1tini1l ttitinn iii the 'uiiii-ituid tmi of .\iarc undertakein as 
ptt Ithe IN.\,.tti k ,CCt t)rI 'ILLctt. Iniitii intC1Iv the United States 
A ,cny for htcriti,iil I )L\icihnmiwt (LUS AII 1)and the Nian ( ;n'crn
11liltlt. l h1I U-uI- 11i,, mi t-iltAL -11I l l ,1t p ttlt)l %%th the(h1)"(titt n1.1tiol.il dic 

tchI hlt11C /tt tucIh tu. torctie'reL t h\ (IrI )bilIot',iIuIW (IN ,/i I) iii the 
Setti-it iLI "'iit' 

)( .wt,iv l 
f ,I\ al. 

Ill ,i. C'!c,dilliU. (Ilk' P'S7 L.ty 'II ,.tAv,,)tl ,)tOll-H ctI tile 

tilldilit;sof''a 1'),Y-,i -:tm . whiih t)I.\cd thit _tItIter'. ue oxii 1r1 pitighi-
Ing f r atanll.g ()f,)nll 2 xccks . 'cu. Iiseirgeg this pctIntd, the ittcn vourk 
an avcratc nI 4.5 htls a ity, 2.) mutirs ill tilek inorti:: ttilt I .0 htlir. iI the 
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Table 17. 117wat ),tcld. [,,,I and I),i,r / Wr,\ij'. I I I a, ' lbysuratI ,th .,,QI 

A \ir.c~ A.\rra 
C ro p a1 t iidlad N umbrcI- I 1)1plc-. itw ) 

ra 
(411 I CIV C~-V 

l c ir'm ion tfl'plhts(kg haI') (k Ih') (%) (kg I -t) (V) 

Wheat (FTF3 WcrctLtt 

111 :. 21 1109(0 44 1384 39 
21 51) 1376 36 1664" 36 
2 100 It( * 27 2062* 31 

lraditial 20) 0 771 51) 990 45 
2) 50 1073 39 1302 40 
-I I0() 1170() 1415 40 

Wheat (Itnky).W.'rcilu 

1IF 27 I00 81(1 37 1052* 35 
Trd26' I) 58( -4 765 45 

W I..1t(l l.tc1, I )cI)rc .c t l Iil'r, 'd1TcrS C(o pcrat ivc) 

BM1 1:() 18-17* - 3814 -
r Imimtm, l I 119 -- 260--

I rO~d 1 111n I'l I -'M 1 ul,, -') 
R clti-Ai dk,III' t +,(I,IH< .'' 

SFlat S,,cdhcd
 

igi fi.,c"I" 1,c ,h11)A ILI -I .1 ii culti, .:,t,It( ,1 11d for +.i 
,- ). H .
*- .(6,,'"Jiq I,.i() l * ''I - p 

1 11111~l~tm I',7P)'.S-W(L '.71)rt;lm m.-"cjptcL-tdw1 
 I)vbrW c it310 

Local ,vhcalt,fd '., hu~m
(dluttm vM L'")tpci in;r-idiinal systcim, 19S7. 
W ercilu 15]7 k,,, ii,i s,(V )',.1(17 Ci~ 

ET 13 mtid IItk(,y u impr, Av:lridccscd brc.tt Mieit BUIrLt'I:Ihlc ismimprovcd released 
dltrtumt%kicit V.i-wtV. 

Int, t ii 

'11 ., I: qt iv.I o Miid , .1 

Ihohh :- • . )( ?; . €' .0 ., 

I8 ' 
7 -'1I 
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late afternoon, with a rct period in the middle of the div of 3.-)hours. Thcy 
cultivate (.32 ha d- pllulgliuig to depth of 12.5Li m. l1h vcrge speed ofpio itig usi a c- wplough iN {I. 1. [	 is78 in his work output 

aclieved With t 11itii13il sn[piicHICtltatiui and at fite tMe of veir \vlicii ai
rea~tlsarc li~,:st .'A\ioig c,'tptraihlc .itiAillls,itlln i vcwiT lht w is 232 kg 
i, iIIid--htly tld 21 k' tthe tild of Scptcnltcr. 

A trial e',al+led t tiI.dlrthI Lt itrollild -oiiditiOlls showCd th~itover all 
<,\se',age xvorkill tt iv " tile-.homtr \vorikinig speed tfix~cn pulliiug \veigiited 

sleIds was unafb-'ckl 1, liveweightic ,-Altitiil g Coin t loss of 2 kg tto.
 
motllof i1kg dun mtlih dr\ s.son. All uiiit,lk,, 1rCspcttivC ofbOdyV cotdi

ttoll at eheI'le,ittitin l t wokitig speed tronl a meant'al
teoftrial, iilcrca-.cl \\ir 
of i.1 iil iti"tilit hel rs,t week o tldic trhil t)H.'I Ill 11t i1igtle'seCCOI)idi 
%\Lk oltile'trial. 

W itli iii ,iveru,.c (Ilil' work otttput ofI0 .1t1£IS . the iiiiials lost aiaver
age of2.3 k d iiti 2 \\celO \w0rk ',lict'i'd i iiiitceiiC dict. 

Introduction of animal traction 
into new areas 
1)eptv iit,,iltit\ poi>tllt l iet~utw .tdi,t C ,,iilnal trictiol is l yit.lii 

1 	 11l<,,b.ll1 hu ! to,hI tl ' tllh 
l
i,+i(,
~Ilh 

lts 
. c'tlttue. rl 

ptI cc 
Itltc<" 

fr l it .c' illo' u tlliC,lot-j(iittitv 
" )ildt i-poee ll "',lillts,, 

w hikch tC'ldc to) bc' l-iil k' , c' l . 
\ t e ti'<irl~i ci s til 

1111khi 

ll.(. illitilt'W J tdi' aii ni. CUl'A Ilar I r,JCC' ltor untir ductioll( tw rc 
ti\v,1tiolilil; , lin "Uhu . nm id Ti~clhC1',C ' HILItiLIA~ i-,. i-(til d 1 i lnd 

die ILntili CA 	 areavall\s ritake tip illaout . ot1 t sti-tiSriti Afria, iii 
.
cquivalint to N'J_'ri i. pIItrintiailh\ 	 ll'ir litotAlthouh \ery tprIdtiti\( te at

proo'tit fully exploted I01 rOppligi, dililkuto sort i.e of ll-itub(ir for 
Lind prcparitho. I lowccr. grasses gtIu\ ti llre-idiil tilt ltcakec the 

Ill 1ti1liV ottle fithtiili soil types. liloiturc is,ill Suifficient tbr cultiva
tiit tluhrutignlit ilie ,,'Sir. ,specily irrigaiti"Hn is Riceitsttppleitieitiit\ lsCd. 
is olie olthil iiao.r crpoit th tiL,rice croppiig is tie1ing ativeIVics ,lnd 

proiioteCL iliNigeri. 
hour tpius wyillhive tc le itosbetiriedl if tilutluidttivity (f fdaillas is 

to be increised trrtthl rice crot)[iin: 
* 	 The shortige oiLibtuirt-r titiel lnd 'ptrepriti il 
* 	 The ted tt,rctIllitc tileflowof wier; 
* 	 The nCCd to)idet lt% iid iit -prte st il-dtiraiti rice varieties to 

f.eiiitalte squtti~iiI <-rppinig euiet- wiili .ccoiid tice crop or another 
crop: ailld 

* 	 The uitilistIlitf rice i rAi\vs, iitd residuCs fIuMfcdintit liesiuck in lieu of 
the grazing hit t) rIWC. 
II..(LA's pritiilt-y ObiJct 1i"oreto)iticrei,,e Itittir productivity iiiLind 

preparation, \vhijh prIfl ' ticltr\' poliit for iititraction, 1id to en)SUrcidc" 

efCCtoiye utili,,Itiunt ic iCeihies s,,iiiI iS CritiCt to the WeiC ii'Ul1iiilaiit 
liv'estock iii the /oc. Ii 1987 II.W,s clftorts coitciritLd ol cooperatioll 
with other institutcs to)filttl suitRil,. Iice V.lriCtiCs for LltiAna laNd. 

Twelve rice varictic ftroin tie Ni teriin (cre.il kcca rclilnistitute and 
the International istit.tC if)loiu illorculturc (IITA) werc acquired
through the tuidcra] Agricultur,il (oordiniating Unit (FA'U) and were 

evaluated for grain aind straw viCld at Li'fla, inithe Nigerian subhumnid 
zone. Most iatii.urcd earlier and gAC 11ig1-er Veds of'bcttcr-.alit tgrain and 
straw than the local varieties (Figure 11). The crude protein content of tile 
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straw rangcd from _.1, to 7.5",,. Ilitis, icpl.iei (ie Joeji rice variety with an 
improved IrCieV eouhl ili(rh,-'e both h,l iii.iii l riin iuality of'Hritioi 
I'Led ivaihibleh_ to livestock. 

Yield ) Grain Fodder(t Ila 

8 f 

FigureILG rain an .d Ide r ,ie~l s t ~ r c N I.ic e FIiL 
: 

•i"'u hl .l~ ,a'l : , 

3 4 5 6 7 8 9 10 11 12 13 14 

Variety 

Variety Key: 
I = FA 2> -1 I 2= 11A 212 3 = FA1IM 239-2 
- = KUJIANA ,,i 5 11 A 23.1 0= FAROX 228-4 
7 IAW),2' 

1I,= ITIA.3(1.
I3 - I I 

I LKtIIANA I 
1 1: AI( ) 22s--4 
I-I \1 )(1- , 

,I 

IIA 

) = FARt)231.-3-1-1
12 = 1TIA 222 

Physiology of working animals 
Ii ,iiiiiil itrlitil re,.,irchi, phi,'sioioric.! ,iiid ni,.ch,11ical pcrforilane pa
raiieter>, o1 imil, iit bc imoitorcd iI d tiail to dcvelop %ablc dravight
,It1)111 Il tcchI II priiii. ry o e1ci IS t Itire itat f .ecd energy is 
tr-mnso.IHcd HM)+ %workelie- .i-,c l ](lt Iv\ , ,i, l, A (Olltrl't research
,tgrccttIciit bc , i1lki ill Vet ii,'tol ii,IIIc.ti'c it pro1ccr it II.( A Mid the 
Agricutlturil IId I:, Idc",,rh (oli l',i, (dittItiof t inC ritig RC
',a Ch. UK. mi ]]' It L .]b '.,Ik c'iipieht'i 'vVtiIi rimioilitoriing thepcrtol)r Hucc tLr, u 1_,.ht,1 lml dtmt ,t 1i1al-dt,t wi IIIIItcAIWnts. Thc equtip)
ileit, whilh I!l bc fill oper.iti( . b\ carhVii e, icSCsit1d reeords the 
lic.it r,., bloir thiilc rItc, 'Ac )ilg liC, Lr1tight t r.' drlit glht ligle and 
tforwar d speei -I e \\trdIIIcWi ,illiiii kol.It ako 'e'r'h ili t pCrILttnrC 1111d
%%iII Spec-d. Ili itt, 1 t. rii, thie CIIipinciit will 1lSO hive I gas exc lIange
sCIsor, which v ill allow dCtlelICl stliihe', oil tie i. vtl ii.l1,,-tab lisiii of the 
40rkiii inital. 

4(1 



it(orcd ill thc~ ficIll. I )AJt~ &l(dCI \VIi eIIC I it) 1,illllltiIV p~il(1mlllc P.a-

Animal traction research network 

A\\ .1 ,1I l '1,1tI Icllw Il '1,1lkkii / i t1'll 

_dlpto th"4 ): 1. kl11*c r* ' 1k'. ( 

Ct~it 1 ;" I l I I l~ ll k AldJA!,IdIL !1i lj~j tI- l41 



ILCA has bcen workliig, to c,,t.lhhSlI -if) J11111),11 CIRE1011 lict
,VOI'k I-Or stib-Sahiimi At-I'Ici. Ill(- tictwoik %killassi"( ill plaililln.i", linpli-
Inenting 111(1 Illollitorl1w, .1111111 11 11 .1( t loll I csC.IICh off com Illol) probic-1w; 11)dic rcgioll It wd] plovid'. l mcd III)] 

11 lilt -Ill'Itio ll cXcli'llige, 

Cooper,11joil Mid 11 t olldholAtIOll, 

lic 1'o.ll oftho: iwt\voils. Is 10 IIIII)IOVC Alld t,\tcnd lilt. tise of,
III AlrlL.111 1111*1( tolilt III C, III onlcl 


tur'll proklm 11,
m 'Illd rmsc IIfra! lilt'( Mlk'. HICHL'twork will hiik ot-mils.itiOlls 
I I ILI IM I IV It! ' 11 s WIt I I I-L"; CA I-Cl 1, Lit -VC 10 1)111C I It A I It I t I-AI I I I w; m t Iv It ICS I H t II C f ICILI 

j)0\VtT. SI)CCHICAk, thCIW(v.,mk \vIll: 
1-11cifitato., cxchalwc mid .1%% ()I'[)( it11C\ ist MV JIld III lon nat RM 
tIll-011IJI. AIICV.s1CIt(.TIHd W(III)RA if)

0 iIIII)I0V,_ IlAlsOll AHLI 11111oI_1,JI1h.ItI0IIS
workl1W ( il tracil(M

" IIILTCdS(_' It'( IIMVICII ',' AWI of dW 
powct Iwo],!" c\lk-lislOll 

pCI-solilicl .111d I-11-11ILl",
" CII L'O I II"A !LlL-,, p I (,',I o I 6 L.Id (-% dtl.li W I) I It 11011-L ()I]\ ', Htlollll of Aid-

M AI tr"It tio ll th'It 11.1\ (. bc"I) tit ( L.""I 111 1;1 "Lsw c -'\It 1, All t I)III)II ic"' Illo."Itid-

Ing PIoC'_,yII 1,111d 1111i \% AtCl And 

forc,,try Liscs: and 

" stI"cfII,,thLii immA tii, iioii ic,,cmcli )it NAP ,, duomdi Icso..'ll-ch co)hh
orati"ll, lo ,,Mlc.ll "uppolt '111ki tC'ChIII(,d traillim". 

ANIMAL TRA( :TION THMUST STAFF 

S jut/l, I llm.,l ( 
Abatc TL 11.1, I Oldi!( , 1.1"h111(1M1,1 
Abiyc Ast.itkc, . 1 )i idtmal hi btccv 

Gmiclicw Asmiwiwv. . A1iv1:.u1t..-,d 1:Ciftlolill.St 
M R I,;oc, Allimal N(iolti f 
S A higmi, 1:i0nomif 
R von K.tIlf"ll 1,11111, Fionomist 
j N/IcIlItirc, AQmuifmal 
M A N1011,1111Cd-SAILTIll, A, IOIIOMiSt 
A Patiln, Limiomi t W,) [ doiliwal A So(iat.,) 
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Animal Feed Resources Thrust
 

FC 	ci short~tS duril t-tlt dr StISol, .IiL SO~ll'tillt's cvcii Jtiritig tihe wct 
, O ll1iJ1 livcStock prt)Iti II 111t0st c'crN rlI.,lhot.it)l (d4,1 ttiOd l svstcIO 

sil)-Sdiirm Afii li. kvtit \'ilhArt fL ti ik plit1tihll it IllyN be"1loV iII titrltlIv' 
Alto.c,1i,1v lot)fit .[it)I i-t+,l,tprdiit t t,;itiitii, tiw I kilc lrhiijcal or cMixed 
lIL 1'CIItl' IIV, t ( I)tI )i ~ %.th .t l.IlutI ClIr t']ItIAllo t ctit'rp,.I 

N.plrI%-]i !:,Il h,IIItt-l i ' III I . It,,1ld i tC1h,I II-Att . -,n I,IIofI o' lltl diIIt,' 

,"lltCleAtltit,iltt' Il p i I I t-r,)i: ti.. t Il(,. i xul 
lithiotit i i Niitri. uti tlelr. lt .I ll ih r.eIt of tile tt*,l" f te retL- Lt 
Ipcot 1,'il-l Itiitt illr hiul tIli Ie ed i,l11ec'tltl,)ln islt iS -	 Itilt, Il\Ij tts 

Objective 
'hICInc(Iill-t(Th. ,, it t-.Ail~i) Fc Iur-C'S Lie\ koftil) d lZus TllLISt ISto 

agrw o,.()Iltiti 10(tte> 1,1 k-p~eeIlljdut 2tIlittilld 	 lo wits lattlallvclh SIt I tihtelL e i lit) iltC;-C live stot tlucLtiOn illtIM,i at ottlIt l T cktdor 
l-etsto-l lriplotfi tioltr,. )ller t Isptil Ststoiillilel o, iot7 
faciliies ad th vti sii stoil -tilityo,ytcmii, i s, ovc 	 o 

Assessment of feed resources 

h ct' i ll't k pr-t II I )[) t),i LHir0c' CX Mic tilt"<. (ICJ't+'HdcS itM.I ii\,iil:Iil~Itv
 

orlSuita,le iseecl lt ' llu the tto tiprotirtl i iss rer ti ist tli.s ii\%;riot 
;lgro-ccolt)w I~l'l CC't'lItoll)".t (t'l-iIlLISllMid ItS IllZ0li1'!%, of. ' 	 C'VIlil~llt'()4l
E!thiopiai ,and N lt,t-'rlai. mlidt of'trlil~ttl res co,.."tU<ttho' quallity ot'i-l tt'-;and 

SOCio)-C' )inOIol St lt't~~iS till')it 'Td utI(lito) IIll)rI ,.tioti, Are' majoiir taisks ill 
;l1:,,"CSSIILHI, i t - ltcitional~l t'o-e'dstilt" l Add idc Altcriativo.: Alndl('r Idtiftying 

lilt_;ils t'c ll'tCI'S. t(-L' lch stupportto'impllto)\' cd r.'tt ()tllCr l-,INJ t lte work inl ." 
tElcilitic.Sid St.rvic'C ;i(t]vitlC",, StUCI <asthe gcLiliila k, 1)1;liit Soil]idc laboralto
rie's,Seed~t prodluction, tISSuI'.:Allot CulltUtrclrhizoh~io)logy Studlies. 
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Agroclimatic studies 

Herbarium specimen database 
A c~o mnp u t c ri s ,.-d t la t t, ,tk,, ] +,t c l+,i: v,c ho Gc,"p do t + s i t e o f ' t to c t i o n l m o rl l ce a n m 

pthohtl ic.. iI' loll t ,liriuc , t] ctri"cs antti as heriiitr -hu ir IC'Iutincs storcdlni,iriu ~II c~ , Ll"Iill ,t1A ll1 j.il 11Itr iAi]iA, 11)(I Oil ;iCCC', S l n , SttltC't if)
II+,;A c'lc' ,li A t\oL,,,,ii ii t~ I liic ,IhM I nICI 11 A 's 1clC,iichm k lu viec 

;llrt c'c'l',t v ci~t 'ic' t .lif t i i7)i> ti le l',t,,[ t ] l l fc'II , iritlli , N iah o b l, aire 

coll1ctit1n lt 'iloil. It pint lc'I Iiiotli tllilli il l lt'rcllii> \Vm ( iv r ,tV of 
',ItCjuiC tlt c i- Hr(I lilo P, ' re;tc'At,. t) tldici pi c ' ioi ltio iS .1i1l ',uitihiCI)Lll11()LI".I IJl it' J ,t,i l ,l O, , h ,, Ik C,..li t lc i Iil (t~ ec i t -l u i t 

itclil o- I iiiltic to r K-. . ) i l c ,Il i. i ct /l\~clhui,tr ll~tlhc ibi/iiml b t i pc ics inl ttioll to clivrirt lliliclitillti-l i c hrt i i p l tc r tnc s. , s, u th is +oliput et cr 

Modelling forage production in Ethiopia 

lho. ,igt -i l ti l 'V l tt ls i h eoll it tlh tilrColltri',tiII Site) il 1t)86
 
\%Vrc lcl lhIi
(tl Ltli ' i 1 " I h(7. d ,veic' 'nlIto olicck the SetulessLth t'tthCc'i 

IFA( itii ncil 1i tih Oirrou- iim itpI ck I )NI prolt(ituctoi ,icl Icli th otgrow
in1g peri od l I( ;1 . j hIc tii ,lcl IxC t co rVlotio l tt -- : (1.07 to.I" o ut l'o
 
tile ,icccsiili .util';cl iuiitIutittl,, het itI vicid it 1 (;P) VC\re clc 
 rlyn)o -IiIC'.ir*Ill il i1c,111 , Ill(. llit<cl \\., to-lt kh~t.ll<,o ttc'<to fi lo tir]Ils rt111 

OVC(r Oliuicr ! in < It \\ i ltltiiil th ai tclt criurc t ictitr WAS nCdCd to 
eorrcct fti iltitL]Liltt] d titr c(i(tt ( . \V"ithI the ili tliit niftti ,,tutul I )M vitcd\ \ " I s , w dl l ( m .1 -d al~t c d 1" I I I W I< U11 1 it l l .l t I t u IC t i l . 1 , ( ( ) 1 11l. t ) b ut t l l o t 1f o r 

I ,igh ltiI ti 11riatl,, it.11-)(t ii1 111) 
ICSult , 1 Miti . t it\ L -cL ttiiiIIt] itixi NI rc icl *Iil At Soddi o ',yere 

aallsc l Ilii the'\\ A' I\ il l ,( tIirtltioi hL't\cctn ihll CStittIItes 
,at i-'w'ck iiicr ,il ' ctitt i c tr \\t hi iiIL cx \\ cr xccllcI t fit0 totaliid ti iIiiC 

rcgrow th (il t imc plu , t, !) ti i tint tor 1987, of',85.,id 11'0(b a vearhligh er'[ri- illf"ill \%h i %.L~v twLI 1- iyll.'l ,,hCi ! c OCPI I i1,A ' 1il11 

Assessment of forage production potential in West Africa 
II-(A's ,11)LItc COt% ill si-luai Allcici ACifi- bit its research activities 
are Cticcit tllc! ui civ itc's ,i1! ct unt rnoc,. Mh,t oftlic iwork oiii t proving 
livestock itll 'hti'o it i u been carintl iiti c st I /ti tc t -ilLtl fitt ',"c lliics hIis 
ried out ill K~idmiiti ,t.it" ot'N igcrii. 

Tict t .il1ircle iitce Oit -cscitclhtuittitilc it IKiidtiia w\as issesse(I 
tlSill' '1t11 I i(i-I icS FIt iiCthIlOI ,he i-cOl ICAI /Oi" (/ \I/) cct l oliOIi V, ill collabora
tioll with I:(). lik i tl Vcs klctcrttittitig soil-cliimuaiic rcqtuirciients, of'a 
lain t-uIsc t ' - ',u ,l i. puir cu r tip iT ric,tV, .idt i clltiting lt c"Cw ith the 
lanIdt rcStlli-CCtiliuT'lto ic ,of the l ct i . (ctttigopari ,ns of w i i is potcn
tially possible with what I5ictuillv icuva1blc, ill terills ofthc ructiolln otthe 
btionass Itt IS,cci' tiuiliiv iscitul (I hrcts-t Iudcx), hclps to rink the land 
area itto ditfunctit sutbilits that lintil-leC tNp)c'.classes tSilr This approach
also iliicacI, tlhctpe c\i ltla.IIuuinCilevl inputs and etellit practices required 
to attain optitnit11 II lLItviIs. 

F:A() has iiliriii on the"extent -itlCwith varying suitabilities for 
I I rainfCL crops. Assessnment of landt siltitbilities for 'fi. ,losantcshithiatil CV 
Verano for \Vest A tricin countries usin, the A FZ principles revealed that 
the area to which this stvlo is best suitCd fills wVithiii the 18)- to 210-tay 
growing period zII (Figure 12). 
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Zone 

Land area Humid SubhuLid Semi-arid Arid 
(ha x 10") 
20

16

14 I 
12

0 

8 

6

4 

15F C A (G1I INA ) NI SI - TO 

B Hi'lll kill f 1,-,,; \ .llwl,,, ,;( d I ( h m . 

,,, 'l1d 11 h , IN( A ) ( ' , \ h 1,1,,H' ,fI I1,; 

S[.. SInlc',i]: II) ]I t, 

l i lu I C 
'tIttitt', pro it b kuttil l , i(.t / tOite' uotitrv, Iy g thc 

lic cNtctit ,Ilind ,itlbt [1i 1 p.toitl. ru- III ttell he the basis for 
i I'm . . I c usi 

I rit, I IIttde I I r.L ', I ,, li ssos. Figtre 13, .tItI(\ ( hIt ,cpitr itc th, ijtihiItv 
1r . I I I IL' ' t t t 25l1-, )tII.lC(IhI , t uItI oI IM thIuA. I I Iut I\I Il] t'tILIIt i 
.IT , III N l ,,crli i , t~ 1 (I +t 11CrHIl-' i lt M C ,LC (101), IIIL V c'r1t11) St .V'OIs ,ictIIJI ., 

h i t ei itteitt1I)( Ill tit,' Il It)(lli(t 0 1. utl-tik\ hot V t liCI 

Irmt d c,'rl t \ilt tI t t .jild t tl AI .,etu tk Iori t ,s illsi r 1ot111tt11itm' iirti 
\il , Whi l ,.ir,\ tvi ti he eel (it' tr, pitsI r i sdy WetAt'alt ti.. co i r 

ZForag,. e lnes ilti t /e itu.rcescltqls IlT ,' ll p1wtaill. The t-wurcs 
sugges t th'it, Ippri pif I'lt, coillclr ,itiOlii or utili tiil~ 1 1iLIucs ',yore IV;iiI-

C CMa l lltllts k andA ito ( Ii2 i Otlrbit \vr ad e toiid to llvcto I'7oill 1 g en
.ire'lh~ thl>lir dL1CCIrC.i]. (.7, 111)('<)lsi-'\',iiMl iC-'citjIIuC AipIlpl-riite1:1 I I(M~ C% 
to snllallhlkhtcrs 1,I lvLlibic Atilpcscillt. 

A t thie cl tl(:~it Iotiw t1)LI Ik:v(I(II tWIIIIIAI/ I he ;IIdCLIl~A tC' to)Iu r(,ipti hI )IO lOf 

sustain thc ,ro%\ I,hiumi~ ,iid [I\'k'sIttik ] OI)u',,it0IIS And prv'ssurc oil land 

will Increalse. It', hiowcver, thc Ilevecl of' inpts is raised, West Aff ican counl
tries could iftt,1111 l"Mod SositlltcICiHCv. 

Forage genetic resources 

Genebank
 

A total of"(029 accessions were added to the collection in 1987. The gcnicbank 
now holds 8642 accessions covering 145 genera and 346 species (Table 18). 

Figure 12. 
Area e'flad suitable Pr 

Stylos;thL s ha maua, 
I'cra, in i'it Hf'it A iican 

ott itries. 
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Production 
(t x 10") Humid 
40 

High input 
Subhumid Semi-arid Arid 

30 

20 7 

10 

Figure 13. 

. i i h' ,/ it m ai ,Low input 

6

4

2-

M S Z 0 V M S Z 0 V 

( tol 

M S Z 0 V M S Z 0 V 

Key: %I millI; S ,ghrt im, 111.i C,() r,; Vcr.mno tvho. 

The IltlllbI )L'OC" tCC","SJS hlj+,t111 1987 is slil"Il\' tt1'v1ra n 1986 becausedtlplict at lCCSSiOiI, hlCtcli clitnii)l(l;t r~ll) tilt collctiOn. Seets 01.11
M~os-t 4(1()1 lilies wc cdricdI Sl'lsAlcd ilH tollliu! l b.ag1s t'(rI 1011- ,Mid 
IncdinIll-tcrnil sblo ic i 19)87. lht' c oic 1ccltwlh_'tion held At 1 'S'nt s h tn llId b ilIIt'h 111- a nld H Ic L I , 11 - tc r1,n1 s to r " Ilg c b v 1 9 ) . 

A totA otl I I ,cc sAinlpics WC\Crdistribuccl ili 1987 ill rt'spo)llSC to 233 
recluests. i, ISAn icrc',sc o 2')I coloprecd with 1980. The prportio of 
rctlUets trnomn Atrin,Cotlntric ticr than Ethiopia also increasecd. 

Most iic i-cSmiOns in liltc cnclbik had hccn tctcd tor germli
nation by the cn Il )1987. Acccssiolls %ith low gcrilin~ition percentages will 
be ultipliecL in1I988. 

PrIparation OtIfa icv, edition)ot1the 'Critiplasiln catalogtic was started ii 
1987. This will covcr aboutt \Vic ,isln1V atc'sions is the 1985 edition and 
Will give muchil1orC data on sit' of1collction fI CcLjnirecL accssions. The 
catalogue will bc published in 1988. 

Table 18. I:, 
I) 

, ), pm la 
l'b, I9S7. 

h ib . .' igiha:i k. 

( llei SpC.iCs A:ccssions 

L l3') 

llrowsc 

(;rassc 

71 

3( 

( 

19i 

90 

(2.35 

!1511 

1257 

Totl 1.15 3-I6 8042 

Seed multiplication 

About 160) lines ot grasses, Icgunes and browse are being multiplied at 
Zwai on basic soils. An additional 1600 are being multiplied at Soddo on acid 
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soils. The Zwai site was turther developed by ilieconstruction of a large
 
screen-housc/inrserv alld the coin pletioin of-an iveItor database for tde
 
materials planted.
 

The /wai site is at %1 1
in altitude of inott soils with a pl o8.3. Ie
spite the very high pl I illost f "Cgc adapted to low Mnd iiediuI
grliiSIll 

altitudes grows well. I )ata are rlColed oni morphological mid agronomnic
 
characters of plaitis ill the itultiplicalt ion plots. By 1987 about 1(()0 lies of
 
grasses and herbeACCOls .11d browse letiunes tad been established. T'hese in
clidedi (:Clo0Scnllf tlcsn-l: (87 lines), St)'ls(iiiithcshimiai (95 lines), S..sabra
 
(33 lines), S. scstii (3( lines), (ChaliiiT'tisi, spp. (23 lines) anld rchiari

species (435(ltiies). Selctctiis ol particul.irly pr'iiiisitg ii.itriall have been 

Made fro)n these a11d oth(.i specics. 

Collection activities 

Several sho-t colleCeiniissitns iii Fthiopia yielded 197 lines oftgrasscs, leg
unes .Aldbrowse (iii,1inlV .1ti,). A 2-iionihlnissioni in Tanzania, fided
 
by the litcllatio il)cloptCnt lesJarlh ( entre (II)R(C), Canada, and
 
supported by'the Iterriotioal Board lo- lAnt (;cneti- Resources (IB1IGIR),

collected I (I I .ccc:;siolls of, 12 .'estii species Ant] provided training ill col
lection techliques for two initil progl.-mIni staff, one frtom each of
 
- enva UgaiA.
tllt 


In vitro culture 

III vitro culture ictivitics expanded in It 87 followiitg the arrival of an 
tIl Pl(lR-spoitsoled post-dttrrl'- f6'low. InAddtion to established work oni 

the culture tof buds nlMfhiiltxilla %r lspecies t p-ovitc disrase-f'rec mate
rial for (listiribntion, work has st,lrtcd on the dcvelopient of invitro storage 
tecliltitlues 'c)i tCrilpisiti Of the gras, geiticr, l)i',iri, intd (ynodom. Both 
have been sncctsstuill\ etilttrllel ,ilihive SO tal" das at lOWsllVIved for IN(Li
temtperatures. R ipid cloial propagatit:t of browse species is also being in
vestigated and l.tiu h'll'i sucluicotc'f,t,i callus tissue and plaitlets have been 
cessfidll eUltured. 

Herbarium 

A total of304 plant species were identified for several organisatious. Work 
has started onipreparing herbarium specimens ofall the 8642 genebank acces
sions, and specimens of 326 accessiotis were pressed iin19 .87


Rhizobium relationships 

Rhizobiology 

Efforts are being imade to identity productive rhizobial associations with 
perennial 7"rflbiim species native to African highlands. This work is in col
laboration with the University oflBritish Columbit. IsoL:tion ofrhizobia and
initial screening is being undertaken in Canada. A Ihizobiology laboratory 
has been set up at ILCA headquarters and ;itraiting course on laboratory 
techniques for ILCA and national technicians was conducted under the 
IPC-supported project. 
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Site characterisation of soil nutrients and water,

reviews and analytical services
 
SoHi tM lut.l-. id \i, ,] t '1lottr AtL 1itl dl,.t'rliiiii ll of l"I prtdttctiVitv.

achieve .1 IItnIIiid l*Itret III fTcd 
 111(i food pritl ,these rcsoturccs
 
tit1i"t Cthcr Ie' tiied filbre (l111iLthy. thM!tVi:. hititcrecd turtiovcr, or
 
stipph 'ttic Jie l fettili/ '1iti ii.
i 1)\ .ipj) "io i " 

Characteiistics of Vertisols at ILCA research and outreach sites 
.iltccie Vce-tio rfilc \vcc (iiCSe Ci AitLI their pIhvsiO-ehclt ic.il prop

crtics dctl IItild. A\lth, -hph olht i\vI t1:it0 nkI distribitcd throlir lh 
Itcsoil pro Ilc,itl, . l iiit " lI,' \\ (< I /Pt"t ') IntIost sils tctwd.Tllc .imillit l wier .IvliILIIc to pilt+ V tricd frttm 324 to (0,8'tmli 


vith pirfleC LIpith (fI I,t 15 11 \Ii thi"ites wv re. la tifid .1,inilpcr
fe 'ty drainiedi to pmoriv draitt.d, lI hcorr,+-ie hllt-1htirs AtLd org.aitme
titittcr cotitelit dc riAtLd th s,,il
\\ dlJth. while tlh iistribttion 4 -ther 
plhosphlortt (itilt withit, tIIe' sl pol i eith.1d c) tistit Ircild. 

Soil moisture storage along a toposequence at Debre Zeit
 
Soil Intoisttute , .i 1tnCAA,url it Ivc poi it. i a opnseuc tten'e t ])cbre
 
Zcit ovcr 53 ,vcuk uLitit I )S, tt I) 7 todctCrilniteC tuc lltoistre storage

capa,.city or vOtriiJOis(Jl tyt' r> tlt' oflie rults 
tre "timmmrt>scod bclw: 
* Allisol, ,()I vith vcrtie PClultie,, .Alld VCri"sOl tored I 113, 187 and 

278 mim pcr nctre depth repel t vi \.
 
0 I )Itiiln t ue ' t - ,i " 
 ,Vo.e- stiu stm, Td 7'l, more 

ittoisttr ttali ,\isiO itl Ic .iinllloi t thr tir linit thc vt.ll+ !t 50 t1110 
Wfl$ c:i duptil. ( i L t tl -it.1V) dcp i.
0 1Int i~ mHill,, -tlitpp l nt'ry ir r i g at. l W A S ' ) q01,,su cli t i 

icclcuL it) uiOistuitI til tiitpITr sltM.t,' ]Ivcr t) c iSurc ge i ittitoll o 
SCtCOil T14 cIItable 'hC seCCliuii"s to tt'lt to Iow\Ve soil lIV'TcS. 

Analytical services 
The soils sCricelThahTi V recei ved 1593 stil ,itmphes trot various pro
graltiiesi tId iAtide W(2! deterniitiatioiIs. The soil elteiui:;tl'v laboratoryIC 
received 993 soil sitmplcs, ti which 3273 dete itittioiis wO' ,,lTade, anid
1489 plait t sai ple> (SStV2 deteriti mistiolt). Ilt soil ph,/sics laboratory re
ccived 25t I soil sttiplehit,Mil idtue322 (ICIltcriIittiotts. 

Crop-livestock interactions 
In 1986,a rcsearcli projiect ,;as Ltdcrtakcn by II.C A and IEMVT (lnstitot
d'elcvage Ct Ic 11dCCic S tlri iairCies pavs tropicaux) statf with partial
support trm the World Bank, ()it crop-livestock interactions in stib-Saharan 
Africa. lie ti tir lirpose of the protect was to doctittet current interac
tiotIs tltrotIghIOitthe stIb-coilttitteit, produce cctiomic utalyses of proposed
teclologics aiiled at improving, intere-xtitis anl to reenit d research 
priorities. 

A detailed literature review WsIS first undertaken. This wis based o(t
earlier papels thit Ltd prpescdl Ityvpotheses about the nature aid level of
crop-livestoek iittcractioiis. Altter completion of a draft literature review,
field visits were ittade to 12 stb-St ha ratl Atricar cotntrics (Burkina Faso,
BurLndi, Coingo, ('Cto dl'voirc, Erithiopia, Kenya, Mall, Niger, Nigeria, 
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.ILLLt l 'll" Ll (( III lit .Ir l ) I I.] I I, 'A LtI"I t IM! , .Aili 10i I )I" ' . )kt % I, .I11 Lt [ -

W R,'wcr-c tproil,.,d II I IIIJ III I ,Cl i. ld , l I ) I t - IIIIC - I (",t.!, ,1 1 t, 11 11v ut r 

k-h~l u u C l~ ,' i t, .ill III ib c
A b, ' -uI. tI, i'i',i~ t I).' a.t , II 

ittid- I 

I()1-,. ,11Cr ht',.%% t (h1~ill l,> t 1 11 111 /,uml . , , ,, : !IIllIIIAI ,. ,,~ ' .l111I . I'tor -

Illtt,'._:tt -rt; l'.t.,--t ' l 10 0 [ , I-,,T, ,t11 ,; tl t ,, ,m il 'i Il dlkti t 1, 11. I t ui l t ;tan.,
t 

,, 
.1r ,.l )I ',- I 14t.,1C. 1 Ir c'l~ tI I M .11,.C .l,c.t til Ill .', tl', k ill Ill .[]h I I A( 10 l1 .t ltd Ilia-

II,IItCTT i I ) I , l t i it. t I. Ii - Iit"t. I I I ( t.II i ,. I i Nt t--

I-, I I t l t II I . t t I- ,,I I t I .,1 (,IIt1;'11 1 I1 ' 1 t.1\ C, ItI, II I II I t I 
t.t IItt I't, - . I t I , . ) II u t c l m t 0n t r ,,.

t!t1 ) Iul ,.T,,. I I II I- .l~ I.I, Ih, w th,,c tt L+'tvI.. IIII 't I It I.lrd ,.' , 1 1 I ~I w,.vrl ' 

IIvL"tI.tt , - tcti I c 1 , rc'Mttttt \ .trlI"., \3 . 1 r lkI L , tI .k,i 4 

t tl,, I I I 


rare I IIIII 1 1 1 I I ItIIII II I , II t(I(I I ( II .
 
T able 19. 1'pm,t l t)p,, , t ,,T . ,,lthf o I,,,
/if, ,, ' .3,, '' l 1, ,p,' mt t'lM ll , ,f If) wio ill 3111,

1:l11 . IO I I I IIIt ,iI It r I" ll Ctu.lt'II(IHI 

I trII- 1\l it,' ( rop' I ' T.Il. [it - I le.rdi 
Illt_'lJt 1(1 ! M],mutrinlg r,,id, ic, 1, )\,,',Cr lin i gemenLIICIt 

Settiard htidri iutt. mnd, ,!s. -,
oIe.Itlo,1I 8 4) 4 0rare al~ MU 0 0
 

'requntIt 11 31 0 0
 

,liblhilltiid
zllc
 

rare 2 0 0 2 

()CC1Sit1tl 3 4 1 3
 
tircquIIcnIIt 1 0 13
 

,"emli-ari tilt] irid zmincs 

ra rc 0 0l 1 8
 

(1CC.1ionl 8 4 4 0
 
tfrequeint 113 31
 

1fighland voilc
 
rare 12 1)
 

occasionail 3 10 6 (
 

treqenit. 6 5 8 0 

Rescarch priorities identified 1x thc prcojCct include i inaCIIIClIt ot 
crop residues for soil illproveicntt or tior tfced; dCvCItlopCnt offodder crops 
for milk productiOn ilt the last Allican lhilainds the iced for .a shift ill 
animal traction rcscarch Irtiln primary tillage to w'\eCeillgt; and the IlCCd lfor 
more emplasis on smAalholder fttening prograinrics, especially with small 
ruimllillnts. 
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Ta 0 toHiolm it,, HI ,I q k "n d t t ,I I it I I I II, ). It IIII a"i) i ,iistI S h ri jia 

Wet I)ry 
SCtxt;lS0 SCtSOIt 

Hiutitid Zone 
pastures only 4 4 
pastures pis crop reidtics 0 0 
mainly co rcsIdlICe or s[tl-tCdItI 0, , 0 

SUIbItIttItld 7o11 

pastures otv 4 0 
p.sture, plus crop rcSidkc,, 1 3tttit ly cr,,p rc',iduc'. or"",tlI--.ecdintt. 1 3 

Semni-arid .11d irid ;oi, 

pastures nIIIy II 4 
ptsttirc. phu, cti,, Ic,,idtis 0 7 

tainly crop rcoihc, or tall-rcdtiig 0 0 

I fighlitlid 7t1C 

pasturcs )Isy 5 2 
pasturcs phhi, ,p r,sidticv 2 3 
ti.tl V ropF1'tittc" or st.t11-fI - fdiitg 2 4 

Initial evaluation of feed resources 
InIreasing the fecd rc1st tIrccs !V,3 ilbe for htvcstock prod-tctIoit depentds on 
syste'tattc evattattt ftttrtg,.Sit t11 a, ralttlc of clvIRtitttCtlls. Ultdtr this 
thetie., tragc gerItpltsti is cvAtIted ,rnomtictlly itI 'thiopia and 
Nigeria, and its perfortt0tttt itt prIII tiok svstctts tssesSCd trnder Iiighltlid,1 t 
humid and SIbIuid cotCjditiO,, itt thlt sAtIc countriCs. Rescircli also 
examites soil-pltnt-.'.ttcr.-tiett t'rlttit ship, atd ttheit intfuelttte on Ior-
Age aI fttd rtp \l, the tnutriti e \V ,t ofC edstuItS.-01 tt 

Agronomic evaluation of forage germplasm 
(;erniplasttt is screetted and ecalutted tder three ,igro-ecLhgi.icl CotIdi
tions: highlttid (teltiperate) ;IIh Iid-altitttde (sttb-tropical) itt Ethiopia and 
lowatid (tropical) ilt Nigeria. 

Highland temperate zone 

Adaptation to Vertisol. lltn selected atccessiotts of perennial native 
"lrifliumspecies wcrc screetccd for ttei r aILtaptatimn to a Vertisol at the Shola 
Vertisol Ilrojcct site it 24()() ilt. "I'itlinnt It)11(,di, an1d T. !ttnth('lliattnn 
prodIuced about 2.3 atd 1.2 t I)NM ha l , respectively, froi t tt ctit. Thcv 
were thus ttich ittr produitctivc thtt T. sVPIijilosMu, whthCl vieldted otlV 

-320 kg l , attd ttppcat to be promisitg for use itt this ettvit'tIteiit. 
Ilntercropping trials. IntercroppIing wi Itfod crops is one way to intro
duce forages itto taritg svstIII's. '[hs. intercropping trials were estab
lislied in 1987 at tor Vertisol amid two N itosol sites, it collahbora tio with the 
ILCA Vertisol Project and the InIstitutC of-Agricultral Rcsearch. At each site 
one line of each of the native annual highland species 71 dccorum aind 7'. quar
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tinianum w'ere itercropped with yhcat, I 'i, ila;bi,and otig (( ;iiZoti al ),'s
silicd), a local oilseed crop. tEle two Irils not adverse,: .i;c tctcd by drought11 

the grain velds ot whcat and uoI, al(1 1vc 2.7 nd .3 t Iiai respectively. 
IiterLcrppiI I. \vtWitIT. Ilitirtimamitm (II ('A 1,3( ) reduced whceat grain yield 
by 35V Aitd tongL, yield b' 25"1 but produced al additioial 5.4 and 3.0 ton
ies oItlC1lnc y ticr perli)clirc., RILtx'ktciv. 

Mid-altitude, sub-tropical zone 

inttial c'vilattiJ .inld agronoinic lscriptiti of accssimiis r adaptatio to 
tiId-altituidl,. ,ulb-t lpikal ctlIditiOnis .iti, nititily Litid out athc Ministry of 
ALgriCtiltur \/'la\ita lc'gion1al Station1 at ',do, Fthioii. 

site itOThe OLId)i is i oit a Nito,.. \ttimtal rainttali averages about 
1() tni. Ile sicte iSrcprcsCiittVc litt h1ic liutlin iltituidC, intCliuin raintall, 
acid Soil iri. of- \vtritltiti, j'nilit;,llia, Ug.i td a, Rnvaiida,Bhirundi An .ll t11,1d ()o i[;tttl<ll. 

li tie iinitiail iirttod tio plot',, witliottt I Ut))) ive been planltd. 
colleioits (&oZ),tt (17, ' lilles), Ny'lothctit, iiicmnii (2(11 liles), S./ifutiCosa, 
(93 lilies).itl ,\'tn;njiNiltesI !i'ik,]tii (md plant'd il l85 iare been evtn t-td 
aild pltw.iuiiig g.c'rtuplitn lttd (Cit tiurtiter SeTeI1utuug. 

)fthc -it liteS ot.\'. f'ilt/tii plitcd, tile b.t 1tn1C Iinues wcre all collected 
il the 1,illi. A nttittier oi vqi tol. tall lincS of (,ijamis caaia selected at 
/vai have pe-lorwnd poo-ly ,it SoLIO, whle1 .i line collcted locally has per
tontend well. TiuS it appeiArs Ihi At Soddo, Aittie tipper eid of the cleva
tiottal range for sfu-trotm AIg crtniplisii., local collected ttbaterial pertort s 
better thall Crtitlpla tli ollectcd floil Sitcs at iive'r altitlde. 

Another aspec't o1 daptation oflocally collected material is inl disease re-
Sponc. li 19,87 this was ilItstrated ill an ittitial evaluationi trial with 93 lines 
of .8../NtiCosa, all Ilt 1W)o witich wcrc co0ll:ctCd it southetrn Ethiopia. An
thlracnose severely aiftlcucd ill tie Ethiopiain accessions during the 1987/88 
dry seasoii, while the other liies (9 front Niger, one off tilkiioxvt origin) 
Were essentially tinat't'ectcd. Thus, the local race iftIte. disease had apparetitly 
Cvol\'cd along with the .8.*lntiiouigemnitypes. 

The dry-nmatter prodntCiolt of' St),1os,Jth(s spcCies under six-weekly 
cutting ias been studied in a r,.pliCatCdI yield trial since 1984. St)losamthes 
scabra ctititvars Seca alln.lit, .y yielded tmore thant the S. ,oiidtlsis iCUltivars 
ill 1986 and 19)87, partiCLarly it the dry scaso (Table 21). 

I)'-,PattI nd . ltl',1U ,'able 21. )'ildl ,I S'%tVh .ilithcs gli.kncn .lii p c.ihr.i Sdto. Lt/iipil,
iiS.-,S'7. 

IM ield (I hILI
) 

.,q.luiatienisis S. scaibra 

Year (scason) Cook (;ralilt Enldeivour Sec.) Fitzroy 

1984 3.5 1.7 1.2 1.8 1.3 

1985 5.5 2.1 4.9 5.01 3.6 

1986 3.2 1.7 2.6 5.8 5.1 

1987 dry 0.6 0.5 0.4 1.7 2.0 

wet 1.9 1.5 2.1 2.8 2.7 

total 2.5 2.0 2.5 4.5 4.7 

Totail 14.7 7.5 11.2 17.1 14.7 
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Lowland tropical zone 
Hcrbaceotii forage legumes for the humid Zolle. occrlohcrhacc-
OUS toI_-li"t cLTI IIc III ~(1L lt i /()if, rc'IIIHI Coccd ]il 198 At r a 11rT'A of 
Severa!l \cjl . I him -oii, 1tjLt' %%IcTrccct ICI Imtrv.6jtii trials at two sies 
Ill sootiwc-, Nliiii Ihi I\\ oi k s Ain~Iat 11 11tc\t*ri~ L W' t~iW 

SI I-i I C I)IlII t(I 

a 'Ist('I li iii t V I i iii tIJ It t I lit J I S .01dii . 11Uso i . As Cr 

CV.11tAt 1n(,il''''1 IilI ait. f',,\llli' I I~i111"(I"(li ftiiomSa cmgt i. A 
tS ctl ttlcst i "11111,1 I I~tl Vtcc Maoiop fili( l ittl ll IIH c l 

pinIItl I l tlli~i I101 ' , cmm8m 

Profitdifsiai 'IorageF leumI'l rulsihmuitot ie oe.lciv 

[a n .A t/LiiwktIOfI5)" ( 'XjLICId llit 4 tt 
Species~1' 17 ICA d1N1-01)l % 

.111d m o ' ii(t '!t I,\ 111 I -(3o mi.t~ -t,5 11.4128"Ile i 

scu,v ,,ul i (istii'"Ilt h~ (55. 1t 17 21A 0 ls( 11OClllp'.1)23 

17ld45'!llil ((lpl .(11111d ~o re788 H l 111 A 

(onII'. 111111a1'' ll; I 81l.Ill.73l ( 'I4 cit111) lc ild 1.)21 

il t10r1111/11" wCxtC ~ odi YitIM ''tc(iM 41110411i , ttwyieltv (yrrTitii.tA 

f"jV11 C \I lI l !t id u t- 1 m ti', C ~ ~ ~ H I t .1 d I A ) 

http:rTitii.tA


Thc accessht , \\rCl' CNtO,((.i to t1it1,6 disi.s ch llcoc by spraving them 
With -xtrsclt()II ,Iltirl, r.I-int'ctcd ( ook stIlo plawts. I1h-. plots wecscored 601-:,ulrt plalt ippi.%irmcc mil '+mnplcd Co+ri:,lmatlon of path{ogells 
Alld r -ilttl ,I L ICr.'it (d thcW1.tll J ru ltCi ICI I It 11)'.,:dlIIH-101fcm-11 
AC~"~o ll.,.'A tlI,tl.1" rtpT, mtc', within I previously., \ .1L phlw~d Ill foul 

tiL t,+.vd toplot oi. otk .t lo midi Alk\\rt to\',+with the reutrat imlu(ook 
,'"It rCl', rvd,e d -,,,rL iattloilI , ru li'cut tI Iid l (.lji, or .yk 

1011ml w s,,tltc!l'v'llAlllines'. IAl I i8-1, (IA 1' 136 .Itl V rtniuStvlO
',11(\%Cd M ),-,y\ m ptMI, tA+tltl ,C l ,tldL,I C\r,.\vIt -1,rs1. T'he_( illits]h ,h 

,.l, t,, tcd I'[oml Ilnl,[ t((l'.'++{lItbc I+) s has,I"I,,'11t"o l' lhP, t'[IIIl 

"luall23. 1 ,', , ,-', , ,,;,',:,, , hpi, tr , , i , ." ' hih ,1fh , , ''u,1987,, 

St II , 'ok Lhh 

t II III ,,I'C 
 )j, I )I villi
 

nu brn II III Iort V ort I
(kia )
 

1.AI I1371 X X " 301(0
 
'IAF 1136 
 x X X X 6 6696* 
1Al I'.'- I X X X X X 4 1418 

(IAT 137. X X 4 4128 
('IAI 11;172 X X X X 6 5104 
(AT I1139( X X X 4 5487
 
GIAI 1135 
 X X X 4 4058 
(IA I13, X X I 7959
 

(IA I 11375 X 
 X 6 3880
 
( :A I 1136. X X X X 
 6 ,19501
 
([Ai III X X X 1 
 8153
 
IA] 1I.2 
 X X 3 5218 
IA I I1I3",3 X X X 4 4909
 

CIAT 11373 
 X X 5 52(02
 
CIAI * 113(7 X X X X 
 X 4 618
 
( IAl 11368 X X X 
 3 4875 
CIATI 1137( X X 4 5123 
Cook VtlI 
 X X X X X 6 6421
 
Vcr.nro 5tyh 
 X X X X 1 5345 

l)iscasc Percent of' 
CICe Icaf/stcmPa.thogens s{'alc .lttactkcttRvinarks 

1. FtPlltL111 I nil Resi+,tanlt 

I1.Curvularit 2 I-I) Modlcratly rciit~mt 

II1. (Ilcttrichum 3 I1-311 ,Icr .'lsCcptil',v 

IV. I Ilchninthspornim 4 31-511 Su 1)1c 

V. Ihlona5 5 1-71 flighly snccltibhlc 

6 >70 Ilighly 1susceptible 

I=l 1Att ilciid ofgrowi sc ison. 
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be.n reported to canl>l IC.lf "pots ia nmelr Ol )od ,i.ps grownI in thesavannah and black stcli spottilg on stvh.athcs inl Nigeria. More work is
needed to detehrmne1c tIhe+paitlILniI.I ilI.[ imel-host iitiisiiissionootther 
organ si5->, sinc this tilit .t.,t ,i,+.diptloi 4cr,,p-.tyo associationis as 
advocated in Io.dr-b.iii k (Ioppin.g,

I',.'
ploth,w r ,H tIiitI le ,l',+OItoIhI,rI:,iv s aIoII it.r 5 ititi lhs of
growth aid irri, t.ed iN the ssoi. NOjiLt V ,',C of the silvivii, stvho liliesshowVCd syiiptii)i'. itiiHIrFi,+i4C ,Oiltheii rtt'itol irovth lintd the fLulgt,s 
was hot Isolitoed froii im olltit plilt' tip t ) wcks aflter tittlig, whcn Iaf 
area 'was still Sil!. s,+g thist(Il oip,, s nid .ovrare importanit,t it e 
factors indi teritliiiiii,I te . i iet' itl tIl,,I t Ii + thcs Ic farctors that
eould be colltrollcd ty 111)1)1 piile ill'Itc e cu i 
Effect of herbicides on fodder prodhction fro in rice areas. In sit)
S;aharan Af'riea inlan d Ort"tiaLIi iottlnt b-r ai otit 7%'of the landarei, al arc.i .. tlitv.ihllt to Nieiji. I tioit l iel tit"u 'et]lee'arCiS Areseasonritlly ilihild. tl 
cropping is be'll, .ietivclv poimioied ill Nicril. 

Ric. Isktc 441ttl jor rops (ti the.i.'ist and rile 

eed,,arc Ali iior proliemloIt nute lloViiy cr'pt atIllll iiiit. Si t e",.tluii' i, b ll ' ,llhs tiiiit'be 
there is a shortlg.co lhtibour tic itcll seiu ii s rit(lililicld""tli se oiler-
bicides. I lOweVcr, weet>, '4itirjItllclt.ltlaiitto t1h otIl'e'd avilalabl in icefields after li,irvest .d . trial iil 1)87 clijed .j ellet ehclil wcd 
killers ol rie an dC e'l . 

l i liIIitIlrv restlts .l4 ',i iitlhthIre \\,I" 144 .i+: ilfimint tilfeiriice inleither graim o4r trq4resitul1 VWIJ b',e\\ i h ,'t tl4! 14il)hs .iiid plots to
wVhi.il ILITR N-huilixvmthvl-2-,ht Itho,i,-jtithll\.iilitt) was ipplicl. 
The proportilorll ,c4.e,l t.d dolto t t t 5,i,greiter ill '11 plo'4 to whih the\Ve.'cL
killer vhats1. t li .iii ill hi.id-\vCttitd pltt I l his itI'Iy havebeeii bCaniii-' 13Vd eetilt w, tiLot later thi i pinr iLg Antl thus\,' urltid 
weeds had less tinet to re-esitii 'lilliii the iaid-weeltddtI plots, lirsults in-Ihc

dicite that the list othtrbtCIdt; will illt rCtIttC p4 St-I;IisTSt ftldter yield or 
quality.
 

Table 24. ( , iiand, f/ti .i24,./ t'44 41), D44m . ,hC '' 0 44, ,11I ',' ,O lOI/44 1 1421 

l iti \Vc~d sichd 
I i 4C 4I4ht.. . .
 

(;rain 
 I IuVILst iICItll . nIciling PIr ( nt( 

yi4 : ,h Iih- weed
(K \ oi4to,.1Treat 1ncIIt (kg ha (kt ' ) (I) (kgIiJi-4) oddt'r (k 4h I) 

No wcding 1029 : -7 71107 Oil 4297 

[ani din g 2917 5(3-4 3- 120 8 486 

RONSTA R-L( 2)2 4,49 25 7428 18 1379 

R()NSTAIR-1'I. 22301 571.1 28 (731 15 1916 

TER 2677 02-13 30 7171 13 

LSI) 311 113') 

TEIER:N-h txyn th l--hhr.-', ich lac nli +
 

RONSTAR: .- (2,4-dichloro-.5-I-nit i tXlhc,vl-'- ,l-dnithyl-l,3,4-Ox.idiazo] 
-2(C4)-oi.
 

928 
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Soil fertility and water-use studies on forages 

Relative efficiency of various phosphorus sources 
on forage legumes 
A greeiihouse expcriinict in 1987 examMed the 0'ectiveness of Togolcse

intl Fgyptiui rock plosphaics as sorccs otplisphoris, relativc to triple
 
supcrphospliate ('ISP). on an Ethiopian volcanic ash soil with high P-fixation
 
capacity. Lucerni e (.\h'dic,1o, sai,a)was nscd as the indicator crop. The rela
rik e ffectivcncss Ot(TILlCsC, Mid Lgypt ian rock phosphates was greatest at 

And43 kg P hI. Egyptian 

(,) was 92', Is e'ft'ctive asI'S P,compared with 04% for 'ogolcse rock
 
phosph:te (I igtrc 14).
 

0 nl rcspecti vcy. At these rates. rock phosphate 

Relative agronomic etffctiveness (%)
 
100 TSP
 

10
 

Figure 14. 
,elct'ctive ss )TI,'q)ptiim rock 

60 " ,, liosp~hat (I!I'R) ,rod 

Toli'se rock ltisphart, 

4o) T'h1i3,," h ) '1 1a 

E'1IL('A 

20- Ilcadqtuamt,ps,
1987 

-- , -- jiiir'-s 

20 . to s00 Im 12,o I I 10 
-
P applied (kg ha ) 

Applying TSP inl i' at virious rates to clocrs vrown on a Vertisol 
at the hcadquarters site rcsulted in sigtificantly higher cunitulative dry
imitter vields over -1ycars. [hc Ctunitlativc etelot of iZdtWas greater than 

-
that of I'SP at 15 and 1) kg P ha , but 'ISP was more Ct - 'C.ivcIthigher rates 
(Figure 15). 

EfcC of it'o Etl'lI sources (IL.( A id N'lmnistry of"A trictiltu rc) was 
evah,.lated n aI/Wrtisd lr I(),80/87 cr(ppint seasons Sholai Vertisol. ERll,ii 

providetd to Il1 A prodhtctI I. I t hall nure dry-ittItCr yield ofw-eovcrs than 
the ER P 110pplitN'linisHrV.to tL 

Adaptation of forages to soil constraints 

Large areas of Wes t Africanit 1siIs that devCeopct il basemuetit complex are 
cliaractct'istl L' intluirated )ihard layers within l())ll of the surftice. In 
hay soils this htart-d ,within the phlOgi. horizo tiand therefore restricts 
the groM~th ot-IfOd AintftoraLc crops. I1 extreme cases it caLn be colitinuous, 
impeding root penetratioti aId water infiltratioti. III order to quantify the 
cffects of thel artl ptn onil crop and toragc growth aI cxperiiciit was set up 
with three treatnien ts at two sites: 

i)isc harrowing anti maize orI stVlo plantCtI oti tIIt laid; 
• I )isc harrovintg and maize or stvlo piaitetd on ridges; and 

)isc harrowing and soil hard pan broken by trenches 30 cm wide and
 
40 cm (Iccp to simui late in-row stibsoiling; u,,izc or stylo planted on re
filled trench rows.
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DM yield 
(t hi 1) 

12 

10 

Figure 15. 
(;i~,idij #r~i~i8b r 

(I:RP)ondyn~ SI'midio 

2 

l~icspiimis appdicatiom. rate (kg~1 

II1~ilC Js5 COMII-foll With (iiSt. iIIlu\[MIM, At ',It(' I .1,1d lt! trl',tHAtr.Itc 

(TabIic 25). It ,ik() II, oi thdiJV1lc v ci ijmIc~cistvil hv 25 n cl m)IvI 

Table 25. 1 it, ii il, mU1i Jon yn t> mJIuI i,'1.,N~iII uiuisqdd pmdum,19N7. 

Ti~i" vivo toni1 

Sus11114920 680-- 210 77 

I owijirov 3902 5.180)1)ix~ 

Rdig4_11o 54137 152 19 
LSD)83 8413 

Brelikitig the hardt~ pan~ by mlILLiIIN CiSeiiiiig .111W rihfItIJg trenI~lCeS 
increaSedI ttc' \v;ltc-ilo1ii it cap~ctI (1ot the soil InWdi Ilosved greater propor
tionis (II roots pl'fll rWtC I 0ot11te to I-t~ice ILIVerS. rMot denISity' \VaIS also 
g.reatcr nbt soi Ives lis is iliportanit eS)C(.ially ill areas whiere rainfall 
is erratic )I livcar) lorc fIrc.(tltcIlt. [lie Iiii14her Soil llloisltirc content redor arc 

III ,I Ilitld cxp(.li11clt ti llo' th od t[il 11ar-d J.i was Sittittl'atd Ill ii 
ireeii ilolIL by p~iokillg 1 -0:50 soti-,L FAV.CI Iltixtore III Oil drumsII iswa 

graJVe] JIIIItlRc W;Is toppedCL With .I iasr ott saittdi 10.1 1 CIdep.soil, 5 or1 cin 
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Scarified sceds of NtylIs)mtl.'s t,,iiiiisiS cv Cook werc si ivn and the drunms
 
XvC,-c ,'attrcd LilV.
 

S,,ubsoil Lravel avr dpl Hano'lCt-eCt ilthe dry-nalttcr proat IDLn ,ILf 

ductioi Co 0 \'itlloit AItrvel IlyiTr, but drhk St\tl ( u,,itt.d With soil 
tnmattcr vield v;ls rcdlun d bv ., \wIeteill',iveI lAVc was itS i deCpCth.
 

,
IIIrtAsitir. , te wt Ce I.it p dICiirtcI v i I to 5 tIavs red(uIttdI tvioVtirv-iIIAlttI tC) 

ti1t byV55%. hC st bISl)di cIJ IrootI(t)(I th by 2(",
ilaCrltdud BCau'se 
I'ottil- is Oltlr.llld . till nd IMl. Thopt2,(w, MP, III suCh SOils cmii ex-
j)Ct'clCC lt'itirc >:r.'SS dtriumg shOrt breaks iii t.iiill witha .1eOnSqCtltt 
rt'..dtitto ill Wii . 

Nutritive value of feed resources 

Effect of variety and site on the nutritive vehue 
of sorghum crop residue 
i1 :\fii birds Ilu,.r crFOpo,'St it liiit grijil tproduction trom sor

,JHl is to 
(CO lttd lI,d tlllllllS) l t Noi rI vetiItllt p sllllllllcs 

4tttiti. Bird ei.IStiiik iC srIII i reIVated conitent ttCproa ttlocyaiiid ills 
III a:1i. tl ilnl i'i ill 

Atlc ,ite brcctliit' for bid t t i litvact c, tot seu'mi-ild zones, l[ow
ever, piciloI Si i il ti e %c'c't.lt' M C i )tt 'liMitStit bird-re'siP ,itat IItLi Iforaigte 
vir L'i'ettlili(' their iltStibiiit\. lI1i,stui\ \.il ,lt (ttt'd tOdi ct.teriiiic' 
tile iitl:iic-CC tC \iroi11W : it t1 itteeticeC' 1)e'\' bird-re'sI',li t (MR) ntitc'ii 
iiitlll t~irt.!-i Il P i i ttc'ottte t of pltittcilhlic t l their it iilli,isttiiit vie,i 


l )lt\ ' top il. iit-
shit to ,.tibi titilt c iltM ,cl e,,- liil r set WiS Ct iLuitlCkett 
ill L'OiIi l it vith 11 S t nit lit rtlevci ItCIltFC.i ' Of te t hi opiiLn 
Institite Of /Itt ctluttiI,%lke"Ithli. 

NI Cltil. 1ttt 1r L111 .1,tltl i'it'll ;lttrthIIlili ctlttp • ,ic is p[itsidcd by 

tibility o hC Ilee I 'II Ire' i t0 t tIi Ii erItt I sIf trI v tiltIilitiliI% ,' I i ittiritiv 

ic:tic'tc rN I c trel tiv.11ticalit !-,It itt dCliCI('ll ic Iavc bet t'i lCaI llid s 
a lcuf slicatlts fruit I varietie's .tilt.11.it i,1 ll tItIIIS of, itisollibhe 
plrtlltllo,tiSiit itd solublC rCL piiilits 1hi thO , irtlit NBR varictics 

2(l able (). le_ shteitl rlo. Bi varietiet ire It,ter ill ii,liiit tItall leaf 
sheths%rtlii ,N R varicic,. 

li i irtttItIilniil l itttirS have aCA Li c 'tte.t oil pitiiiciiiui .ii in sorglllttl
A blada;fcc iit heathsLal adiesiitid seaths frotn BR \'airieticrbrt\s \ii a 

MNlkasa (tILvatiOll llt) thie VaillCy Wp c pig1it11 il Rift of" FtIlitI \ver liti 
itcilie ittil those rruil the s.atC vietieCS g4ro\in .itl )e(brc /Cit it.i lighcr
clevatioli ( I ;it)). lIweffects tftl st pie t igt11 s il ,tiu,1,etibilitv tf 
iuutrCil-tlrt'tCCr,Ct fibre (NI )W) w.IS grC'Itc st illl;ifst-,hatlts f'roll till' I vii
ictics iiomvwn at Niclk ;a ('I blc 2Y). \veie ilAiNiitiii ttiliperutitrllCS liiltng 
the growilg Scasilti 'vre 2 to 3A( hight. r it Mclkais thiaii at I)cbrc Zeit. 
Avcra; it'iiiiniuin tCil)ciaturcs A were .5tol 7"C highter thain atait elkasa 
l)cbrc Zcit. lotal rainfill duiriig thc gro\ving s;iSoi was (.15 ti ;it.Melkasa 
anid 6tt3 miiiii at I l)brc /eit. 

The itC311it iLt.,stibility ofl'leafshcaths from IR v:irictics grtwil at Mel
kasa was 8.4 pcrlitAL Mitits lowCr tha tIle SAtC varictics groVn at I)cbre 
Zeit and over 12 tinits lhower tdbmi the NIBR varicti's gr\own it ether site 
(Table 2(). Tlesc esulits iidicrII talt pinolic" piglllCnits ,iv';grc;itcl-ffect 
on the digestibility ofleaf shacaths tian of leaf blades alnlthat environmental 
efthects may also be gi eatcr cn this plant fraction. 
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Table 26. Th/ec/[Ict r.isft,s, 'iio..,s(olsite am!),is,) Iti/ncttd-dctcrg'tsifibre (.\' I: dzio'N5tIi/t)'o/NI)F (I),\IDF). content of Iigss,, 
sohsslcitlpu.' n (.- o ,((d s..175((5 in ld i:n I1 0,) ii:) in ,hlsc('l~-;nstismth,,,)',1midi iI c'sih ah m t, /I (thcrop) 

I )C)IrCtCit M1lka.s 

N 1IR11 (I N (I Significance 

,\NICsls SI) S SI, MiI SI) Mean SI) Site Resist. 

leafhlades 

NIF ('N 0iM) (,2.3 34 04.i, 3.2 60.b 3.2 60.0 3.2 NS
 
I)NI)F ('%) 57.1 4.2 61.5 3.8 2.4 5.5 61.9 4.5 ** NS
 
Lignis ('Y OM) 3.5 (.4 4.2 (6 4.2 0.6 4.0 O. NS NS 
A550 sol. 0.)8 0.02 ().05 ()1 0.10 0.07 0.07 0.02 *** 
A550 insol. 0.04 0. 01 0.04 1(.(1 ().(9 0(.17 0.06 ().05 NS NS 

Lcaf'shcath s
 
NDF (T OM) 70.I 2.3 79.4 1.5 77.0 2.) 78.3 2.0 NS ** 
DNI)V(%) 51.2 3.8 56.6 2.6 42.8 I1).1 55.3 5.3 ** * 
Lignin ( (M) 6.3 0.9 5.7 0.5 6. I ().8 5.8 0.7 * NS 
A550)so]. 0.14 0.)5 0.03 11,011 0.57 (1.20 ((.4)5 (0.03 * 
A550 insol. 0(.04 0.0 1 0.(2 0.(I 0.1) ( I I (.03 0.02 *** *** 

Stems
 

NI) F((/0M) 72.2 7.4 74.5 5.5 78.4 6.2 79).8 3.3 * ** 
I)NI)F (%) 52.9 5.6 54.1 3.9 57.4 5.0 5.0 4.7 ** NS 
L.igni("%OM) 6.8 1.4 7.1 1.3 6.7 I. 1 6.6 0.8 NS NS 
A550 sol. - - - - .- - - 
A-550 insol. 0()W 0.() ().12 ()I1 .. ().( 0 0.01 0. 0 * * * *
 

NS not significant; 110<(.((5;: = <').(l . 

Effect of variety on the nutritive value of millet 
The nutritive value ot'nilliet crop residue has received less attention than that 
of other cereals. Twelve millet varieties were sampled friom an advanced 
agronomic trial at the IC(RISAT (International Crops Research Institute for 
the Semi-Arid [ropics) SaheliAm ( en1trC, SOaLorc, Niler. The varieties ditL 
f1ered sigtifiitscmtl;' i NII ssomtCn (((Li dig4estibilitV of-NIDh of leal blades, 
sheaths ,rmdsteis (Tadie 27). I.1in,1 cOtntCnt ofhlades atd stetos also diLf'reCd 
sigitificanttly a(ong varieties. 

I)espite these Victil eLfctts the rIAtsc iII pmlaIlltttrs of Ittritlve Vale 
was lower than altonltut "O huImIt vArieties. lhe r1ttge itdigestibility of NI )
withiin plunt pirts O is lre'ater tltuil 15 percetatge whereaswhits, in('1,lmnm 
these 12 millet varieties e r.HI c \\'s less tim ISpercetttage tutits. Millet 
lacks the pheniolic pigmtens that are larg1ecly responsible fIodife-renCes
NI)F digestibility alliolg sorghultll varieties. 

in 

The ilitritive VAh.Cil h slIthlt 11d stent of Millet is well below tlef(Ithe l" S 
mailteiaitce rCtuiretet(ts folr cattle. Its Niger tarmcrs ustIally leave millet 
crop residue in the field to bC grazIed by cattle beloi g to pastoralists. 
HowevC-, thec]' nntritive vilhtC of leaf'shCath and stettt ijidicate that it may
not be wortlh harvesting and stori ng the crop residue. 

The digestibilit, '-NI)F it the leaf sheath and stem fractions of the 12 
millet varieties is low. The ratge in digestibility ot'silI let crop residues needs 
to be investigated further itthe hope offitding adapted varieties with higher 
digestibility. 
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Table 27. 	 '/I -,l' I 'ii ,'t)c,' , 'lic I ,i
 
(NIhF), ,,'tililly "I.\1)/: l ).\I1)1:) and uoit ,l

1I ,,tYill it) /ca t, lWadh', 11If,!lth ll, l tilt',",W,,)
(si)ih, / 12 mll, t ,gtiei 

l l eii IFt1) h d 

LcIfhlIJc 

NI)F (' ONI) :' .) 57.7--. 

I)NI )F ('.) 60.1 55.7-62.2 

3.1Lignini ('", OM) 3.5- 4.5 " 

Le.fshc.flli 

NI)F ("<,()I) 69.2 65.5-70.8 * 
I)NI W (";,) 42A. 38. 1-44.9. * 

Lignin < )", 5. ..- 5.9 NS 
Sw'lll 

NI)F ( (ONM) 76.2 72.5-79. 0 
I)NI )W(";) 11.7 27.6- 35.2 
Ligriin ('; ( M ) 8.7 7.6- 9.7 .* 

Virictil ctt'ct inifi lt it: 1<1 * * ],<I 1()1;
** ll- ( if) 1; N S l o i~"giiih,ini. 

Effect of variety on the nutritive value of cowpea crop residue 

Cowpea (I "ill' , ictit,) is ,10 iimportant dtttIl-purpose crop (grain and 
lorgt-) in the Salicl. 'The Intei-nutiunl Institute of lropicail Agriculture 
(1I'A) cowpea prog lralll it the I(IRISAT Salclian (.CLntre is breeding 
dul-purpose ,arieics bOr S'liCliI- Co'ldttiln'. LeaL'eS 1hid SttiniS froin 15 

du~l-tur ll c'VAieWtil_ wcr, r,,oin AL-d muid iali ,col .it the II-CA nutritionl 

laboratorv to, detC iic dil1ternces ill tilt, nritiv \',iluc o crop residues 

Nitroticn Cornlt uilld theL digestibility Ot ICttrIIl-dCtcrLLgIt fibre in 
lIVies ahid stelull, dititelCd signttificantlv .ilolltig v'lrietics, is did ntetial-&deter 
gent fibrc coteiit of steinsI ('Ablc 28). Alhe rtigct of ]() to 12 perceil;ige units 
in dityestibilit' of ieutraii-deCergcnt Fibre would hIve Alarge etftet on the 
pr'OdtuCtivitV ifttitlillilltSfed til ('cr',p r'esidut. lThcse varietail (itferecc's lle 
also inttportantt to cowpea itttprovCntelnt progralltfiles interested in develop
ing dual-prurpose virietics. 

Management of multipurpose trees 
Multipu rpose trees provide Sl0 plcn ta-iten lveed-Or livestock. improve soil 
fertilitv through mnlching and, ill the CaSt of IcgnillnoUs trees, nitrogen 
fixation, and woold tor f'ncill, building ;indlirewvood. The Use of(liricidia 
SCITiluill Alld L/i.iJI'uii le'tOc(phli ill igr for'stry is already quite well estab
lish- d in himnid Nigeril but otIler Specis are nCded to spread the appli eabil
itv of agrotlorestry to other zones. In 1987 ntltipurpose trees werc ,reened 
ill 11tunid Antd subluniid Nigeria, il(d best-bet lilnes were evaluLtt,:d ill pro
dtction s''stenls. 
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Table 28. Rant , in nitr,oi and u,t'r,tc fih'c ¢,\)("tiltits ,anddi(-q~i1hiilty o/ NI)F ill h'T,c. ,110 stemns 
l1r'ml mvpl") (wT 04sidile, 

Rnigc along SigIil cantC of 
varieties dif-6crect mlnolng 

( I.5) varictics 

Leaves 
N ('%oil )M) 2.8-3.5 
NI)F (%. oil )CN) 30-33 NS 
l)igcstitility 

ofNl)F ( ) 
54- (1 

N (%ot'l M) 1.5-2.I 
NI)F ( ol )M) 47-56 
I)igcstihilitv 37-46 * 

ofIN I)1F ) 

NS not significant; -= P<I0.05; ** = P<0i.01;
• ** = 1<0.01I. 

Initial evaluation of multipurpose trees 

Multipurpose tree legumes for the highlands 
Screening of browsc species ur ile Ihighlands was expanded with l)ebre Zcit 
as the main research site. Browse spe'ies beinig tested inciUde l.cLOcWa, S's
bauia, F,r'tli in: Ilid ( ,huunq1'QosiSp)liCsis. lIese have been planted both 
at l)ebre xcit and at a range of sites at altitudes from 17(1) to 2800 in. 
Chianiac)'fisiislpbhn.,is g:-ew well at altitudes tip to 28( )( il and S. scsjttn per
forned well at up to 24(11) I l Iowevcr. S. scsi,m li.is been severely attacked 
by insect pests at altitudes ofless thaii I )() ill and this may lintit its useful
ness. ble genuS is thIus bei1g screellCd C r resistant species and genotypes. 

Indigenous browse in humid Nigeria 

Use of indigenous browse was surveyed ill southeast Nigeria, in collabora
tiol With five lationItal agricultural research instituations. The most widely 
used species incltmd-d .'\ioa ,ucrii, l)ialiltl .,tiuzeusis, l1, 7-, mlda ,as1,,an 
Cariiensis and Jicrolmcsmis plbmrt, it Futire work will focus onmethods of 
establishment, productivity ill comparison with lcucaema and gliricidia, and 
the nutritivc value oftthcse species 

Fertilizer/rhizobium interaction on farmers' alley farms 
On sone alIy fams in soutdiwest Nigeria, heticaena and gliricidia grew
poorly and were chlorotic. The cliscs of this were stuadied in 1987 inl a col
laborative project between I!LCA and IIlA. Soil samples fiom 'problem'
farms and farms on which trees were healthy were analysed for nttrient coil
tent. The effects ofnitrogen (N) and phosphorus (P) fertilizer and inocula
tion with two strains of rhiz0bia were also examined on both soil types.

Soils from 'problem' farms had lower concentrations of N (0.053 vs 
0. 100), potassium (0. 11 vs 0.24) and organic carbon (0.74 vs 0.92) than soil 
froin 'good' fairnis. These levels were reflected iin the nutrient content of the 
trees growing on the soils. 
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On the poor soil, fertilizer N applied alone or with P decreased nodula
tion, but significantly increased shoot dry-matter yield and N content of the 
trees. Inoculation with rhizobia was less effective than N application iniin
creasing shoot dry-milatter yield and N uptake of the tree secdlings. This 
suggests that the strains of rhizobia tested were not very effective and more 
strains Should be screened. 

In the absence of inoculation, tertilizer N is required to boost early 
growth of letcaena. (;liricidia cal bC cstablihed without inoculation, but 
phosphorous should be applied to ensure proper nodulation and nitrogen 
fixatioii. 

Multipurpose tree legumes for the subhumid zone 

The regrowth of 3-year-old gliricidia accessions over 3 months in the Nige
- .
rian subhu mid zone rii;gcd froni 113 1to 2703 kg ha Entries HY 1, ILG 52gl cs 3 2 2 an d 18 16 kg h aI


spectively. The growth of the lines was gcncrally poor compared wid their
 
pertnrmiace in the humid zone. Whilc di ffer,.ices ili the anliount and distri
bu tioln of rain fall iiay have had an eft(ct, the poor growth may also have
 
been due to restriction of root developtnent by the hard pan typical of sub
humid zone soils, and other soil-related factors.
 

Seeds ot22 nitrogen-fixing trees were received from the Nitrogen Fix
ing Tree Association (NFTA), I-la waii, in 198""and evaluation trials were es
tablislied at three sites in the subhtiiid 7one of Nigeria (Kurmin Bii-ILCA
 
site; Jos-fe:ceral School of Forestry; Makurdi-Uni Jos, Department of
 
Anitial Production). Pcrf'ormance of the trees was assessed by measuring
 
their hcight and bole diimcter every 3 months. In the first 9 months, Cal
hla',1a C(alothy)rsols, C(Ijnnlltlis h'mli ia niacnphyla grew well at all
 

and IL(; 50 gave the highest I)M yids of012713,27 22-()NISa, ~i re-

Ctjan ani ' 

sites. Sestiia,rindi/lor, performed iinprcssivcly at 1Kurm in Bir.
 

Evaluation of multipurpose trees in 
management systems-Alley farming 

Alley farming with grazed fallows 

The first phase ofa long-term leucaeiia alley farming trial to determine the 
effect of short grazed fallows on soil frtility and subsequent crop yields 
ended in 1986. In the second phase the cropping period was extended to 4 
years, with 2 years fallow, in order to ijcrease land-use efficiency and allow 
the testing ofthe suistainability ot crop yield levels ifter the grazed tllow. 

Soil f'ertility and crop yields were still significantly higher 3 years after 
the thllow. In the third consecutive year of cropping tollowing a fallow, crop 
yields in alley grazing/cropping rotation plots were 22% higher than yields 
from ContintioUsly-cropped alley plots. In the first year of cultivation fol
lowing grazed fallows in 1987, alley grazing/cropping rotation plots out
yielded contintously-cropped alley plots by 56, (Figure 16). These results 
confirin the positive e ftect ot short allows grazed by snuall rci Ininants oii soilfertility and crop yields in alley farming. 

A sinilr long-term alley fartiiing trial using liicidia SCpintr on a de
graded soil iscomparing the contribution to soil fertility of grazing small 
ruminants within the short fallow periods to that of fallowing alone without 
animals. In 1987, maize grown on continuously-cropped alley plots out
yielded that on continuously-cropped plots without trees by 75%. 
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Grain yield 
(t DM ha- 1) 

6-= 5th year continuous cropping 

3rd year after grazed fallow 

EIJ1' t year after grazed fallow 
Figure 16. 

Fodder offtake and crop yields in alley farming 

In aly farnini, tree fl' iaigc can he used eithecr for soil fertility maintenance 
or as teecd for livestock, butt there is a trade-.offbet ween the"two uses. In 1I85 
a trial was initiated to study' tte' e.ffec_to i latze 'Cielhls oftreinloving various 
proportions of tree f'oliagce as cut-,ud-calrrv fee'd. As iin 18() ma~ize yields
r'ose as the proportion (iftree fli,,V used ., t,illih in~tcasedc f-ront zero to 
1O)'/% oftuo)al tree lfoltauc production (I1 lle ' hsl'hcrsults confirm that2.). 
using~part oftthe"tree' filiagc as fL'cd re'snlhs in somec loss of naize yie'ld. "lihe 
opportutnityv cost (0l'tliiu t tree' t'iiilge' is fel'c50111" as, h,t \'v'r, beeni f'ound 
to he Iltorelllthanofset by ga its i ,Uli ttil productivity ait cuirrenlt prices. 

Ir~dilleIis 	 Naiie grln yield (t hi i') 

[ ueal',iill ( lirjiifia 

Mulh 'l I (7 if tree pro duciv ity
 
- .53 1.5
 

25 	 1.95 1.79)

2.2') 2.15
 

75 2.15 2.24 
lIf) 2.72n 2.52 T 

LSI) ((n.05) O.3(' 0.43 
e e;ian roge inr dd gliri overfaid yields letlel,:na ngid te 

period were ).2 jid 3.5 tolwLs pi h1ectaeC per ye.ar respec
liot . Ass
tively. aosi~igcutlded ftor nu 'Ch sheepitd 1tind
 

goats.
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Evaluation of multipurpose trees in manaaement
 
systems-Intensive Feed Gardens
 

Management of leucaena trees in Intensive Feed Gardens 
In, the second full y'ear ot a trial to study the effect ot inter-row spacing and 
Citting freqlCIUC1v ill intelisiyvc production of lcucaena fodder, cutting fre
quency had a greater effect oil tcc productivity thai inter-row spacing. 
Lower cutting frcquency resulted in higher yields (Table 30). As in 1986, the 
best treatncnt combination was 50 em i::ter-ro\\' spacing with a 12-wcek 
cutting cycle. Ill 1987, this vielded 41 tonwe.s I)M per hectare oft orage, an 
8% increase over the previous year. A cutting :ycle ot6 weeks was too inten
sive and gave |ltuch lower lor1age yields than trequencies o('8 weeks or inore. 
It also resulted ill the death oloSiOMC trees. 

In practice a (1.5 in inter-row spacing ,night he too narrow to allow easy 
access 16r the tIanr . I )onbling the inter-row spacing to 1.0) ii reduces tree 
yield per ha by 5% oni a 12-\w'eek cutting cycle. I lowever, with niore ma
ture trees, as in 1987, no further penalty ]S incurred it' inter-row spacing is 
increased to 2.0 in. In 1986, tile first year otpriniiiig, yields declined progres
sively with increasing inter-eow spacing. change in 1987 indicates that 
longer-tern studies ire iccdcd to claritV the situation. 

liitnutti,, I'q61u.0 o :/oi hddr'y-niater 1,ield,

.\i, ria, humid zone, 19S6/87.
 

Table 310.l-11 'I ),,aditl -10ip1 c,il,n, l 

1986 1987 

C(,tting cycle Cutting cycle
 
hliter-row - - - -.
 

spacing,(m) 6 weeks 12 wvcks 
 6 weeks 12 wecks 

- ltDM ha 

1.5 16.90 38.20 12.94 41 08 

1.0 11.97 28.27 10.16 31.42 

1.5 9.07 20.73 8.34 31.84 

2.0 6.77 20.33 6.01 31.30 

Mean 11.18 26.88 9.36 33.92 

Nutritive value of browse 

Effects of polyphenolic compounds in forage from multi
purpose fodder trees on growth, intake and digestion 
in sheep and goats 

lPolyphenolic compounds in browse reduce feed intake and digestibility and 
animal performance when fed in combination with cereal crop residues by 
reducing degradation offibre and protein by runen micro-organisms (ILCA 
Annual Report 1985/80). Acacia seyal, A. niloticaand Sesbauiasesban have been 
identified as useful multipurpose trees (MPTs) for semi-arid Africa. A trial 
was conducted to determine the effects of polyphenolics in these MPTs on 
growth and N utilisation of sheep and goats fed a diet based on teff straw. 
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1..,'Wd.-ICVc\ tSth a1d .A. iilOftia COHIhinllC t\%!(c AS tICII ,ol0lik'l-O N)lyh,: ,,11 lv.. 1A'tv(, tf()o
l'iu C0111) J,'. ,,,,. ,)',11 thC:r A W h],tL 
hih 't u()It ,)tut ill, ui \.at Slit+cp iiill \iud pr ,t fiI,. hId rowth 

rate: l+'ttht.".,u1I",+illthanl woit,,\\hu 1\ tcmilbhimthm ,wvith tH'i.t~~, lhk+ 

dilt'ruc ntC .va', t-Lh ctol htlh1ul,+tr,t\v t1111 I\b ,.,it+(Ithh 3!).11ttC ]i'Vtr 
Thcrat \vtr+T (11 1IL t . hru C ,tlpp cltlt ili tt, .11uItj 1 lilt t C tvll 
rir, illA. l.l 31 ). Iuuwi (l.CIt h vrtl) lll't itIM lL Iti\P Ahhhluuic-.in .4l.st)'I .t+.lp1xi'tl itnthu rt'Ilt., uudt htlitrt.+ti-bil~n c.Ntill\.\ p r't 
'1n1( truC 111tri-O +lit(lig._'ti1+l) -,"liiIl I(Lt, Illiid .- WItv 'vIr t th-2tl 't M lltHnlilt I + l\ , loth, A.r't 111'. h + t'h tt lIiIl r)ict+tl 

higher idl h+itt l d , .It' l I .m')'il h i hl t ltd tr M11 I >utjilt
mittS. lI rt \vWrt.' '1,"'ti[uhlt tAltltrt'lt+ ' nllot NII 1)CM) inthiit+uuhl bi!,,11CC t)C(-,|us( ItII" Ih-,+ Il thL' tI ittll k,+I- S h W CrC tIILt,' C,. MClll . W,)',I/\% ,It 


that I that ) Ii111t,1 ti'd+ ./,i l,,1,.it N ..,k/m .ml 
T o"l'ct C"tihlt. u th1.1tj(,c ug 
 t+, l+h 'll)ll,, . )',I/d t pir(tLi11ill ., fccl titila 

tit,,n I;3'  dt+-tro,.l,"il'Ill,1 i t rtL 1:1(t+-,(...kro"dI I, tt,1,(. .1tltr(t+-'nhI_1 ll'k 

Table 3 1. ; tw,/h ,_, it 1 i , J .+',t a,, 4,11r,.,,++f a ,ill', JIM]'] 1 , 1tl'i llo!,,,,m, tit ,II I~l~ < d t '1! ,+1 liIf

.l,,VC, to,.h,1, of I! " ,1tpav 

phL1litC11 
Insocluble pro.mnt h( Vy.111ll,A55-)l) 

SohIbl ,i ' ; I )NI) 3 3.1 10 
(LII 0I.5'52 0.154 0,059 

rot Ihrtc (-i 
Sheel 40 42 35 
(;o.1 19 17 4 

I

S tra to.' dl
iItake (tg, 

Sheep 422 412 478 
Goals 328 348 306 

Ap.reint N diestihility (%) 
Sheep 35 58 51 
Goas 44 66 69 

True N digestibility (% 
Sheep 82 92 94 
(;usats 86 94 94 

Fec.l !ctcrt;-:ntblc N-.
,,.ul

( ) "lNmtaikc) 

Shclsp 47 33 42 
(Gwrs 
 41 28 25 

Faccl. Nilctl'rgen [-ill itiluble 
(% i+N intake) 
Sheep 18 9 6 
(;oats 14 6 6 

Urine N (% 'fN intake) 
Sheep 18 30 30 
Guats 25 35 40 

-
N balate (; d ) 

Sheep 1.6 2.6 2.3 
Goats 1.7 1.7 2.6 
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I L ",I I k It ,]I I lt, I I. 'ItpI I t . II I I,! I, ' l l-,,, LII t.t c -, IL 

Legume forages in crop-livestock systems 
i,, 	 tU HiILT vhl , I , I 11r,, 1.L\ cdl ",I t 'llj ,I 'thl llv'd I '"w l I t Iti~L', 

Introduction of forage legumes into cropping systems 

k,i l,J .1/,1,? ,1'; /,,IM,+I 1.\ illmIC" Lv A rI ItCI (d)I l w i I 'cC t) '.h H V (AirILtt 
I h '\" '11k. pl )Cll( t - ki~ , 'H 11 '11 [ CI t )A tIMr'W~t l []l~ t)\L} t11 IIIA. d ''l SM\.llIlltVI IL.I

tIVC' 	 1.)A,tt IC c t. ,I t I I ' twd cI' II, 1 'I tItI. I thII , ( , , ,,k 
k I, II I IC itI, It+r u i t wIthIII L ' .m t tL', I Ir I tt I IItt 

IL,,\ If A 	 I,, . b IIt 
I T~' C( II, I t T 

) ., 	 I I I,,i, ~I I I ItLlmt d 11HIL'r (11 lll'Y~~'. C f] CC htII II",(' kr)\t.'l1 U 1) _ I , 

V\T' LI' ( o c, lIII theW IrC"iWl. FMrtqC \ C i r t I,,III MA'1,','r ItttI , .1tVCFJ Cd 
12., t I)NM Iv I Ir g I . hI I i t. III lt I -AtC t IAhat ''t} Il 7.,'S IZc,, II I Li t 

,, .. • ot.h., i 


"A 	 All. 

I,,fl.	 . a.. , , ,', , , w.,, 

'I2.1hodv 	 P j 1C~ 
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undcrsowviig coffee with I). intorftu may increase the nnber of berries 
borne by the trees. 1980, " fo1 production, trcs ituderyar tor coffee 
sown with ;). itlorfmil had 5% inore berries than trecs that were not under
sown, while I )87, atn "oI" year, ttIeL IeCCS had 19.5% more berries.iSOi\VI 

Nutrient management and water-use studies
 
in legume-based cropping systems
 

Nitrogen fixation by forage legumes and 
their residual effect on wheat 
The aiouit of nitrogen fixed by thrcc I'mge leguiies was determined at 
lDcbre Zeit usingithIe N tcChIitILLe. ()atIs \VCe lsed ias the non-nodulatingrefbrefucC crop. I 'it dI lisycapp, fixcd significantly miore N than 7'rifoliio 
stedncri (131 vs (:1 kg N h I dicip.Ol,Iiorlihafixed 77 kg N ha-. "ixed 
N accounted f'Or about 7S% of totil N in I '. da),c a and "I"..,tcudmriand 
73% in AI. lwlymorph. 

The grain .1nd drV-iiarter vields of wheat werc significantly higher fo6l
lowing vicia. medics aiid rifblitiii Itan fIollowing oits (Table 32). The yield
of proteii in str w \ as -P)%o grcath i front whcat following vicia than wheat 
following ots. li .ttraw proteinI .icld follo\'inig nedic was 26% greater 
than fnllowing at,,. 

Table 32. 1.1t,,, i , i l' 'I f,t, 1 , 0 t, )h-MI.it1, I. ,,'at u'l/./ ,, I/u ' M, 41. 111l,11.lkI rl. 

rWhat vid (kg hat ) 

I)ry matter (ran 

'I i~ialsy,-atlh 4015.7a 20 12.0a); 

Afhicago polyt'o:tp a 3.143.2ab 2531.2a 

Trijilium studiucri 3543.0)ab 2599.5a 
A't I a',: (oat%) 2320(c 1752.7b 

Fallow 27-15.71c 2)m1.2ab 

Wiilt 1 samItcOII111 M, tne.M f601(vcd by If1hC Icttcr do not ditfi-t sign:fitc~ntIIy (1,<l). l6). 

Grass density and soil nitrogen under fodder banks 
Produccr-,niaiaged fodder banks in the Nigerian sulbhunid zone vary con
siderably ii the proportions of legi and grass ii1u1e the forage bionass. An 
investigatiot was carried onti to deteriniie tlte cl'efct of the proportion of 
grass on stylo productivity and soil properties of a nicwly established 
stvlosalithcs p;sturr'. lhc proportion of grass had a signifcan (<U.05) 
effect on soil N iII thle seCCold VCar but not in the first (Table 33). Nitrogen 
accu,mulation was sigificaltly greater ulder all plots containing stylo than 
tinder natural fallow. 

There was no signiicaiit dift" reiie in soil N betweein plots containing
noi_grass and those with 25,, grass. Ilitis stvlo pastures Cail tolerate tip to 
25% grass without a1substautial reduction In beinehts to crop production.
Soil N increased froin 1986 to 1987 at each grass/legune density but the iII
crease was greater in plots that had no grass or low grass itsitics. 
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Table 33. I!/1 ;', ,'o ,; d,a,, 1"""a ,tc i.hcd
tylh,,, lt ; iw, , , l wm'. \'k'H l . 

hupod -,,m 19A,' mrd 19,s7 

(;rass soil N
 
propo, non
 

(%) l), 1 87 

u n.,0-2ua 0.070121 

25 0.(0407, 0(10 10)., 

75 (I. ()I4-1 , 1.0l317b 

79) 1.1 II0 57 )c 

imnams fdlowcd by diw 

differ significa.k (P'-0.1 I5).
 
Within colhnns, soc h'ttcr do I,), 

Cropping fodder banks in subhurnid Nigeria 

One obstacle to the adoption of fodder lino vations in the Nigerian sub
hum id zone is the primary Interest of agropastoralists and, particularly, the 
land-owning cnulItivators ill cropping. Th is prompted research on the effects 
off orage Ileg mes Oil crolp yiIds. 

Maize wsS plJitcd inside anld li.jIcent to ive fodder banks il the Nige
rian slIbhkinid zO1nc. lretnmcnt wCrc replicatcd I'or times at cacl site. The 
grail yield 01 ilaize growi ill the st\'lo area wis significantly higlier thtan that 
Oft liiaile gro\vn oi adjacnt IIAL1rl L-',0W It all levels of Iltrogcli applicationl 
(FiguirC 17). 

MaiYe ', rllOnI withlit fTrtilizCr inISiLe tile fodder banks yielded ali aver
-age ofI t..Dtolles of grain per ]Iectare, colmpared %\,ill75(0 kg ha fbr maize 

on adjacent fallow land. 'lhere \vere 10 significant differences in grain yield 
bet \veeI mIaizeo grown witho!im tilizer inside the fodder bank and maize 

-grown on lallow land when 61 kg N ha was applied. Thus, a 2-year stylo
santhes pasture results iil yield increases in in aize equivalent to applying 
60 kg N ha- . 

Grain yields of ac ha (1)itria ('.i.) were generally higher inside the 
todder bank than from the corres ponding treatni ts outside the stylo area; 
the difference was significant (P<0).)5) in the non-frtilizcd plots (Figure 18). 

Forage activities were set tip in 1986 to test fodder banks in West African 
countrics other than Nigeria. Five fodder banks and six accession trials were 
established in the region. At Sottba ini Mall the fodder bank yielded more 
than 9 tonnes )M Ila- 1 (80%, stylo) in ring the year of establishiient after 
only 748 itim of iain. 

Collaborative programmes 

PANESA-Pasture Network for Eastern and 
Southern Africa 
Major steps in the development of the Pasture Network for Eastern and 
Southern Africa (PANESA) were taken in 1987. The Third PANESA An
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nual General Meeting and Workshop was held at Artsha, Tanzania, in April 
1987, and was attended 1bN,05 participants Ir,IlBotswaua,.Etliopia, Kenya, 
Madagascar, Malai\v, Mauritius, Mozambiqne, Somalia, Uganda, Zamlbia, 
Zillbalbwo and the TailzaTlliall hosts. l'chiiCal papers were presented on 
African i'rige plant genetic reses, forage gerinplasm evaluation, and 
extensive liVestock production systemis. 

Foloxvim. the rcconiiildatioIs OtFt le Special Irogranlme f'or African 
Agricultural Reseirch (SPAAIR)-a o,...,ofmaior donor agencies that pro
ltotes networking to addrcss regiolal agricultiral probleins-PANESA
 
adopted agro-cco logical classifICitiOis to fo)cus its rescarch proIects. These
arc: higllatud tropics. suiblttuid/lnii tropics atid the arid and semi-arid 
ZOIICS. 

The collaborative rese_alch prOgramintic for the network was Itrtlicr de
veloped at the Network Ilatming Meeting at Nairobi, Keiya, later iinthe 
year. IarticipaMts idctititCd tegiOlHI probclms coiistraitting fo6rage/pasture 
prhductiomi, 1ttd resecarch tIbr ecologicaldCvelojCd priorities. each zone. 
These priorities wCrC itltlIcd with the research oogritlltes inmieniher 
cotititrics ,uid with I11: A's Aniita ITced lCsoUrTCS Alld CotI Itiodity research 
thrusts.
 

SiX realrcCh ,ire;.s were dCClOped:
 
11I-trodu itio l1l1,1 l ltl ion I irlpl-stit to e seti-,rid zone.
 

S inttodnuti li aIld ",.u ltit lOtOl fOriI'tL' , rcriiplasitt inl stibtlilt id plateaui
 
,Iid coastal huntih area,.
 

S Intirodtioti1 and untaluOti Ofl ill thitighilatid zoti.
OtcriplaHsiiL 
* Scrce' llgfora,11e' 1 rtlpll~liI ftr ,diptaotil to scasmiaillv waterlogged

hotto::t lanids. 

S I)evClopInCtit l'e. paikagcs.Oft'ed s 
* Basic ti'-nt sitrVcVs. 

The re,,iotlial recarch '+lll bg ill187, vith seed distributed 

to collaborators intBotswai.t (Amiitial Production Re.;earch Unit), Kenya 
(National )rylatnd Farniug lke>citth St,ition, Katintialti, amnd the Small 
I~initirt-(l(l'viniistry of) Livestock I)cvclopment Project, Mascno, 
Western lKeiiya), N'ilalvi (Ministry ofAgrienuIltntre, I)epa rtnient of Agricul
ture Reseirch). I'anzamia (I.tizaniol l.ivestock Research ()rganisation, 
Mpvpwapwa, and UNole Agrictilture (ientre, Tanzania Agricultural Research 
()rgar,isation), Zitnbabwe ((Grasslands Res arch Station, l)epartnient of 
I:scarch and Specialist Ser\ites), and Uganda (Crop Scieince I)epartnent, 
Makercre University). Tiils Will he COMIdeCtCd ill the 1987/88 growing 
seasonl. 

"Seed ioe'" \vas also disbursed to some Oflthe collaborating organisa
tioms to assist their work. These collaborators iticluded ithe C rop Science I)c
partnient at Makcrcrc University in Uganda, Uyolc Agricultural Centre in 
the sotitlieri Tanizania highlands, Mpwapwa Animal Production Research 
Institute iinthe central senii-arid zone of Tanzania, the Animal Prodiction 
Rcs,:arch Unit in semi-arid lotswana and the National l)ryland Farming 
Research Station, Katt maui, in the senii-arid zone of lcnya. 

ARNAB-African Research Network for 
Agricultural Byproducts 
The development of the African Research Network for Agricultural By
pro lucts (ARNA13) continumed in 1987 with the appointment of a network 
cOC rdinator iiijanuary. A major task of the coordinator during the year was 
to .ontinue to develop contacts with NARS scientists involved in work re
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lated to that promoted by the network and to develop collaborative research 
linkages. 

l)isCu.sSions o coll:borative research projects were held with NARS 
staff fron Burkinat -:s,, Bnhtiiidi, CAiiierooii, Egypt, Ethiopia, (;anbia, 
Ghana, ,enya, Mal wi, Mall, Niger, Nigeria, SCnc11aI, SoMalia, SudanL,
Tanzania And /ilbhvce. Se\eral ncw ollaboW;ivc projects are now being 
established. 

The pr01 o 1'cdings ished in 19879tI,86ARNA B workshop werC publ 
00)anditmore ihan ill 'opics \v crc distributed. [he hacklog ot'ncwslcttcrs was 

largely cleared. with thC proiltitIOj (Itsix issue:s durinig the year.
lhe ',hARNAI workshop, on -( )vercoMiuiig constraints to ilhe cficient

utilisatio, ot bVprooucts As Anitital Iced", waS held aitlanICeida, (iancroon,
2(-25 ()ctobcr 1987. 'lhe 42 papers prcsctied calmc fron 16 countries-
Botswaia, Buirkina PIaso, (':tuwrool, l{!-ypt, E'thiopil, Ghana, Kenya,
Malawi, Mall, Nig CIIi, Senegal, Somlia,, Sud,n, l'amania, Zinibabwe and 
UK. Workshop scssions covered plirsic agroiii,0)l, tirini-na.nelallnt 
aiid !'ceding-packagcoiIS[irWiiu to the uSe olbyp-oduct, As Iced, design ot"
CxpCrtiliiiits or on-trot reserch, Miid dissemination otrescarch retsults. 

A wot kslihp ot "Utilis,lton ot rCsCarchl res1lts oll pastures, crop residtlueS 
Mid It ririIltuIr,d byprodlltis" 113s bCtC pluIIted for 1988 ill collaboration with 
PANESA. 

Zebit oxen eatinigbarle},strawu at theIllI Iit I:lhlopiilhl liflc. I'lhit-Ilamd i'hndIt 'ie ailholdtcrsloz ,itc, hiibmbl Iw It (q)-I v, , tfm ,I,I} ll 
cattle rearinl,. 

0. A. 
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ANIMAL FEED RESOURCES THRUST STAFF 

J ['otill, nIhir(t lia 
xiA t-1 i~I10? 
11 Barthiolomew, I'oi aPe .4ihqrotijst 

'rIIt~1inga r 1, Asl~FflolIli1(osf-hhn ~ 

M/ (Cissc,1: It'l~t 

1, I)zo\Cl~a I \I oof,Iilaror K- :a 

II 1 il, *t;oj/ si iciaisl 
'S A Ing~'ia I:EtolJJlist 

Kahi '1tmiipcd- PlantEc,Q1,,zai 

C Inaro;1, I tn i cItist 

i\NI itir, .1p,1itio a l Vol l i/ l I?..IH C tlitt 

-11)iltnnt .IciialNutititrhmaistat 

71 



Trypanotolerance Thrust
 

Background 
"lsctse-hornc trypanosomiasis constrains livestock production in an area of 
hu itid and subhui idAfrica Li.rgcr than the USA. This thrust contributCs to 
improved livestock production in tsets-infiested Africa through a better 
ltliCrstIltili ii of, the ir.otto's if'Ic-tini, the perf'Ormance of trypanotolerant 

livcstock amd the ot'lcmtticss ol'trypanosoniasis coin l measures. 
Irv-ittosomiia'is occ(lrs thronqthout much ot thc 1u.t watcred and most 

tertilc l.n1( on tic c(tincnt. Mitch )t this region coul kc used iimiediately 
for liv,'>toclk or nlixeti 1grictiltural deveClopiltc, withut stress to tihe envi
rmlllt llt,if't,'pl ,tsl')]ItiIsis tild be colltroilt.d or circitl.'ClvntLd. 

I1.( IA Atil te litternitional Fcr RCSCarch Aitital I )iscascs%1horitory tq 
(IIRAI )) itvc bect itti1ihoritu witit itatiuial att-ictiltwt rset.',rcli services 
(NAPS>) bI0r s\'cr,l Vtis ilntIe Africt lrvpntltrt Livestock Net
work, sttitijiL, 1ijsestock brcds that show toicrance to trvpanosomitasis, 
'1i1d tri'Vin to tint! \vAts in wiche the C teets of the disease llbe redutced 
tilroth rcetitul jrMlIctnicti control. lit 1)87 the network opcratcd m mile 
ctmintric, stti)-8alt.trtii Africa, in;tildV covering tile iltitiuid nLd s hmid 

zites. hlitlijftivs otthe tust werc pursued tittir four 11ar()," thCIIes: 
Trypattitttitisi:, cpiditiiii,)iigy, trypatiiitticra.cc, L-e',ctics of" try panoto-
IcrAncI. t11d hit(o0icai 1tlId C,)Ol,it"li cvaluatitlo of'prttductivitv responses to 
ilitcrvc titits. 

Trypanosomiasis epidemiology 
Trypanosoiiiiasi,, is a major disease ofiivcstt(k in the hmini d and subhtunid 
zones of'stih-Saharan Africa. lhIc factors affcLting susceptibility to trypano
sOlmlliasis IloIIst bC weli tiitIrClstoOd ill t0itier to dc'. op) CffeCtive measures to 
control the dis ase. 

l.ftlrts Wr-C Itti)ALC il 1)87 to the CpitmiLmhgyttfstrieC of trypalno
sonmiiasis \hcrc the discasc is tlit itpotmit ct)istratiiit ttoiive:;tock produc
tion. This vork I)lmitA with OLir national researchWas ti1Cd ilcilijttitu 
collieaguesti,11d with ILlAl isetset)Id imjial icalth inpuits. Specifically, we 
made thontily estimates of the cu in omi]cllts of tsetse chailclnge (i.e. relative 
density and in fectiti rate) and the prevalence of trvplosol)les inl livestock 
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in tie differe en vironnicnral ZCnes and in anageneit systems covered by 
the Network sites. 

Figure 19. 
ReatiomshipI, tw'nwtsrr 
(Ihtlh'f),,. id irypajOsoPPI2
;'rerrI'cure ini rr),lanorolrltT 

calItII' Plin,'risilti ','t;rzlnt.ljrIcaui ypit 

Licstrtk' \' e't ,ork, 

EstniiIates oFtsctse chal leingc (the prodUCt ot'rClative tsetse density and
11can trypanosomc intcetion rates in the tsetse population) were compared
with monthly rccords ot prcvalence (f trvpanosonc intCction ill livestock,
and the incideiu c ot iiw iiteCtiiis, at cach Network site. The dark grotd/
phase Co0ntrast bhnhV ':oat Method was used to determine trypanosoille prev
alence and to dtIitify trypanosonic species. There is agcineral positive corre
lation bet wCI ii1in al averages Ior tsetse c1-lifcngc and the prevalence of 
infection in tryl, orolcrant catd ' at nine network sites (Figure 19). Tsetse 
blood nicals we'rec licctcd in 1987 and will be analv .d to determineteeding
behaviour. This ilntormation will be used to refine cstimlates ofttsctse chal
lenge by taking iI o a(COLi r tile proportion of tsetse feeds taken from the 
allinlals tinder studV. 

The method used in 198 7 to estimate tsetse challenge was not snffi
cienthy sensitive to show nleaii ingkhl correhltions between monthly averages
with in sites except w\,crc in aior changes occurred. Thus additiolnal work is
pianned that will ilcrease the accuracy ofestimates )f-tsctse challenge and 
make betweei-site comparisons inore ,ieaningf'ld. Three StlCh areas are: 
* releasing marked tetse flies ill order to estiImate the actual tsetse pepula

tioii deiisitV t ro in the i,,i btrC,fm arked flies recaptured and thus obtain 
anl "index ofavailability"1for each tsetse species: 

Trypanosoiie
 
prevalence
 
(%)
 

35 
3h 95% confidence interval 

25 - P<0.0001
 
r= 0.80
 

20 

15 TII B 
] 

10" A T MM
 

Lo, I I r " I 
0.0 9.4 0.8 1.2 1.6 2.0 

Log, (tsetse challenge +1) 

A Av1toou Togo, B = iomndiali, C6te dlvoire; F = Idio? forcst, Zaire; K = Kolo, Zaire;
M Mushic, Zair; 0 = (;API' H V Ranch, Gabon; P= Id=of platcan, Zairc; S = Sokode, 
Togo; T = 7lcngr4h. C)N d'hoirc. 
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growth by nlorc than a T. i4i14Ar iii.'ction. An ab)vc-avcrrdgc pIuasitacrllia 
score rctlnIcd growth by lir' than A. bcloHI-av.r-) score, anod animals 
IllailltailligL tllcir blood packCe V\ltneC (P(:V) .,I)LVII 	 (,-.IVragI. to[ heirparasitACmlia .IrIp hd SHIpCIlimr "ruwth. 

Nituir.I ldchah1lltC takes into ,ICColi LsiblldlTeCrncCS ill resis
tantce betWC duItlto dc.TCC,s il the Intuilwr A toine's they arc ))t
teli b\' tsetse HliCS. 'Ihis fiti\' be related to their AttrPti't Ics to tsCtsC ,Ots, the
thickness oftheir skill, thir etllcitnc\' it pr\ Citing (lic's tro lee-di;lg et,.
The resuts in lah. 3-1 indiC,te tC the nlber of.-,isotl,,,o IIarasitacia 
detected per nit tilnC has At leasIt as largC an cff,.t ou g,-\vtl ,, other aspects
of par.lSitatil aidf ta itt contro l. This lis 1n nnllptnlt iitiplicatti(,I 
tor the usc olirtlill chale 'tO rIl' tii l.t tgllt ald blrccding
iCtlods for te expl+,hitatI0n tlad inIprovCInent of tirvJp.inotolr -it cattle. 
\WithI art ficial ,alI t',4c, o:il 1 v sb'riing, or by capttieC( flics, ihitlost all ini-
Illals li+tttiC parasitisCL.. As a rstilt, valiation ih aninl perl.rtltantc duc to 
diffe l'Ctice:S ill tilt tlltlll er" ()inl,'m cti olls per tllHit tIln \evt tiLi bc ignorT.d. 

Table 34. 1 t jupim,, , , ' iI, l tiliy l i', , q, 1 ,,1 ,.I sOfht Lam '1
,'.\ ,U5'iI ,,x tx)' ,,x , ,k i t ;a't )I M . 1,. ;,+ ,, 111,7. 

Aspect (g dLF) 

Average dail 11iV\\W c1 uht 11i 11 H' 1-1r11tCted cattic 	 381 

Parasitacnia ispcrxs 
LIh 1 ttthly "!. ixi,,hI , i' taxed it',t, tiln d ietci -60 
F.,(1h iitotiiiiv' T. 'j,,.\ ttft dCtt'iejdxUt11 -22 

Al~~t~vc-avcr,+ci',~siltactni, s t~re- ic(oildetd \vilhiu aI~ctii htly 
1111--CtIl) ITA, t I, ,-,tVCrt vC S OttIL'r Olti bh11 -26 

Arnacilia Coiitrt l spcI 

l ilowvv-aver.igc V( :V L'C! I 'IIItcd withint ech 1110n1lV iIfecCtioIn, 
r.'liti\tt10 .111 b ,'c-.vcrjgt' Iccl -.23 

Genetics of trypanotolerance 
Research on getntetic resistance to t rv palosonl i Isis .as directed along two 
n111iil avenues: 
* 	 Iow' to eXpl(Iit dil ittIprIlvC tr'paIlotolcrant livestock by cotventional 

IllaI);ltI, tgl t Inothtds, andalld broit.'Lilte 
* 	 factors associated with their i nate rcs .staiic, i.C. the control oftrvpailosotnc growth, tilt dt vlopill IClt oC'tfttcti vc iin11l1nC responses 

alld CSiSt llCc to MlItent L.
 
It'the MIcChailisills inderl',hi, thCse faCtors ,ire ideItified, it might be
 

possiblt by ill Illtinisation, specific drug treatlnnt (ir transf'ection of appro
priatc getles to produce higlly pIttidti,VC cattle resistait to trypaIo
sonliasis. 

Onr immedate Anins arc lchored ill 0IveititlliI approaches to the 
genetic iIltproxvceitNt 0f disease resistance, aillinig at infitmation ot'direct 
practical use in alilmal breeding. The basic ilitial reqtiireelicits include esti-
Ilation ofphenotypic and genletic relationships between disease and produc
tion traits and assessment o(fthe feasibility of genetic selection for resistance. 
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Key points from 1987 work at Musiic Ranch ill tairc, dcsigned to provide 
indications of licrability levels for aspects oflparasitacmtia and anaemiia con
trol, are ndicatcd ill 'L.tHc 35. 

Table 35. hdi,i,mi ,, h, p ,-alnt 1c'trtitclia )tlpilt .\hio/iie Ranch, Zlire, 1987.lity run, 

('ricria I 1critability 

P~l.miitcnnmi a ,ptts 

uniibcr ofinl'ojiLs pcr unit tinic 0.00 

IIr ItacIIi. I'n c ).0( 

T. 1tu iln. iiii ibcr iiiI sc, ire 0.00 

T. V'i',. iiiliiibCr 11n1snCX 0.00 

ah in/iII trui .i'1pccit 

P1 V Ic cl s ovcr.l 0.15 

1K X h'cls wrhen ii. ()nw, lrypl.lslii prevalcncc 0.00 

, ilj IjithIryvIpmii1)( W h , - iii c prev,iIciice ).82 

lhc rcsoilt i1dietic that thelet ahilitics o'itlicsc aspects are too low to 
use inI prcticil selection .p)rlc:-, tha V levels!ut ability to imaintain P( 
undcr hiih 1,trl ch,0lcn1c oni ,,-I. -1tt . Both siigle-sirc natinc s1 p~tI Cr: 1,dAIId h,1,10' -g110 1.1 111 c) t)11lCC 1IC1r!C I P, 

TI
SCL t 0 buIilId 1 hiIaIfSill 

i 'ItlmtiollS It Livestock Nct
work illinit lhWs iocrcasc thc availabilitV Of 
grol~jups ll st iII AlrlICAll-[rVpa0OCrleriat 

i'),, will si-niC.ltlI 
iI;tf rit.ltisII oit lciibilitv cstiiil.lcs and icit uCiti correlations. 

I ll" uitjor IistiicIIttptibility c0IIIp.lx (1I IC) has bcCi SIIOVil to be 
Issc()iltc. \vWith duISCASC rCSISIIItul ill SoIIC loniletic a!id aborarory species. 
Als-i CillH) bt\CCll N1l i ith trvptoto)1cran(1, 111I thbC idcnticatioii 
(d ildividUals with suipcrior t,"NpDttotolcrancc through this Issociation, 

A.," 

Fly traps ill used to ,sso's Ite 

. 7.7 
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would mnake it possible to develop highly cost-efttective selection pro
grammes f'or trypanotolcrance. In 1987 we collected bloo( sainplcs fin 
N'l)ana cattle populations inGabon anid Zaire ;iod, with ILRAI ) providing 
all laboratory i.cilitics aid expertise, we will use these to test for possible
rClationslhps bctwCCt the MI-K anrd trypaotolcralc traits. 

Biological and economic evaluation of 
productivity responses to interventions 
The aim of this thetie is to develop wAys to cOMtiol tiVpa:iosouiiiasis. These 
Will then bC a tdopteby lA Scottititodity thrusts. An example completed 
ii 1987 is thc t.alti.ititi of chel)IoproI'licltic regi,,,teS ;t the forner African 
Trypa otolerait I ivestock Network site at Muliakai, Kenya. This has al
lowed the prcparation (Ofa projc't oi "sustainable iimilk prodttctioi for small
holder tIariii., ilaItsActse-atfttd subliituid clititc'"by the Cattle Milk and 
Meat Thrust. At Mulaka, chlioprohj)lylaxis increased the overall produc
tivity of East Africam Zebu cattle mntailCd tinder village otiOditiotls by 
20% and that ol'younger stock by 19% (Table 36). 

l inTable 36. Evfc, t,1 ,hylIa,i,ii 'm fim,I'ityo/ loAt.p i,ain i i/c in .h 1,hk, area, 

Noi pro- l'rophy
phylaxis laxis 

Cows 

Calving percentage 76.4 77.0 

Annual cow viability (%) 95.0 95.0 
Annual extractable milk yield (kg) 120.5 150I.6 

Cow weight (kg) 189.0 185.0 

Calfweight at 12 months (kg) 58.5 63.4 

Calf viability to 12 months (%) 91.3 96.3 

Productivity1 per cow per year (kg) 47.6 56.4 
Productivity per I)10kg cow per year (kg) 25.2 30.5 

Productivity 11C I/0 kg metabolic weight nt'cow 

per ycar (kg) 103.7 124.8 

Youngstock, 12-30 months 

Weight increase 12-18 months (kg) 13.4 18.4 

Weight increase 18-30) iontlhs (kg) 41.9 46.5 

Viability 12-3i Aionths (Y) 97.5 98.9 

Total performance 12-30 months (kg) 53.9 64.2 

Weight of 12-month-old calf and liveweight equivalent ofmilk extracted for human 
constnmption. 

1987 Network meeting 
At a meeting of the African Trypanotolerant Livestock Network in Nairobi 
in November 1987, over 100 researchers reviewed progress in livestock 
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health an productoti illtsetsc-int'stcd areas of Africa. The meeting was 
hosted by IIL( A and IIRAI). (ollaborating researchers irom 14 network 
sites In lnie A riican countries, and rescarcher; from other institutions, heard 
state-oC the-art reviews from invited specialists. Iliiddition, letwork scien
tists ftonl C6tc divoirC, lEthiopii, ( aboni. ( anlhiI, Kenya, senegal, Tan-
Zaia, logo and /alilc froImt their research during theprcsclltCd kcv rCllt, 
last 2 years, and evaluated hLiturc resC.arCh plans. Workshop sessiotis fcused 
oil the theiiies 06 Wlich th' ietwork hls coCtr11atC its , CARlh. 

[he malj1,or resC,lrch 1e:, idtlilCd \\eCe: 
trypai)sMiiiasis epidelo1h1gy. iticludiig CStima1tecs of'tsCtsc challenge, 
diagnosis of tr1pamiosoniasis. factors ,fibcmti' suscepibility, interac
tillS WVitl other diseases ,ld tst ct l. it rrVp~ icida,l drug inter-
Velt it oIS; 

* 	 t rv,'pallotolei-.iicerUeriCC C tid theil .cnctic paralCters relative to geieti 
ill!l'rOVCll lit of lrvp.iitn iolr-,litl ictvtck;,iil 

* 	 effect of trolnsoinlisis ,ininal pt 'mriiinhlcc,rcproILltiivt cycle, 
miiik cxtractiol, draihti ptcr, 1nd p)ssibilitiCs for strategic ititri
tio)nal Mupl l)'Cnttl(10n.
 

Abstracts of' lie 4 cotifermiCe pic'5 u, i,,ilable in both French and 
E-nglish. 

TRYPANOTOLERANCE THRUST STAFF 

j C M Trail, Thrust C('odimltor
(Gd'lcercn, N\etivor/k Coordiator
 

II Machl, Animal Sci,''tist 
W T orpe, A-limal Scicntist 
P Ittv, FAO Associat' Spcli,ilist 
M Izarieya, Senior ),Itt.Ana.lyst
 
A )tiattara, Assi. tatt to the Nictltv'ork Coordintor 
K Agycmatig. A,-u,il Sciet'ist (ITC, Gambia) 
Won dyalew Mulate, I 'ct'rinua (Project Superv isor, Ethiopia) 

*A Feron, I ctcri'larian(A.ssi 'Id to ILCA by A(CI) , Belgitm) 
J McItire, Ai! ;icultitl l:con om ist 

Administration ( ;6nralc de hi C<oupcratim i l)vcloppcmcnt. 
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Livestock Policy and Resource Use Thrust 

Better policies 11ld resource nuanagcncnt arc crucial to livestock develop
ment Iu A frica. Policy proIiiIS arc uiquitoIs ;d broadly similar t IirogI
out the continent. I lowcvcr, therc is. I Hcd to cormparc tie experiences o1"
 
ditclcnlt colu tries II tilcir 'c;irtLh t"or solttions, since these often vary accord
ilMg 	 to tilc nitural and sm)cto-CC0tt)ltc c't nt\'t1ls, 

rcsorIICC II C It in'roblens ot rS : ,oMin licthscuti-,rid and arid lands 
Whcrc tie hlouL-tcrn ttnrc O(-t*.t cultufc appears to he thrcaltciucd. I lcrc 
there is a nccoi to devclop bettcr 1ucthWds to assess both rcsonrccs ;in lIong
teM 	 proItnctIvItV IdIS, ;ad t io povc tIi rolc o- livcstock in stabilising 
anod sotaittiuF irnI iI c ald . rop production in Iitargiinl areas. 

RcSClrcI' lllit.T tilis thrust thcrct"6re Ioctuses ott cross-ccuntry compari
son of tlc critcal policv ssncs ttccting tcchnolo!gy ptke, and on the 

snstainabilitv 01 crop and liivcstock production in the rangelands and the
semi-arid zone. 

Objective 
The objccti\c of tis thrust in tile mcdinuIm term is to assist national efforts 
to improve the policics at'ecting the livesto, 7, sector and to increase the 
efticiencv with which natural and other res .ces are used in sub-Saharan 
Africa. 

Policy services 
The main policy services activities Undertaken in 1987 were: 
* 	 Preparation ofa training manual in livestock policy analysis for use on 

training courses run by ILCA or other organisations; 
* 	 Runtnning a1training course it French on livestock policy analysis; 
* 	 Running tile Af'rican Livestock Policy Analysis (informuation) network 

(A LPA N); a1Ld 
* 	 Preparation ota handbook ott Afric.m livestock Statistis. 

Training in policy analysis 
Senior African policy makers attending the Livestock Policy Analysis Con
ference convened by ILCA in 1984 strongly indicated the need to upgrade the 
policy analysis skills of government staff working in the livestock sector. 
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This is necessar- iII itself and also in order to enable policy nakers to use the 
results ofIL( As policy resca rch ettectivelv. 

Since 1984 IL(A has run two policy analysis training cmrses, one in 
English and one iII Frcnch, with 21)-2) people on each. These will continue 
annllll ly. [ ectn rte's atd exercises ,it were used to prepareF the cou rses 
a training manual itn 1987. This will be published in 1989. The Ittannal call be 
used by trainers and tra"ies both on II ( A's owi, courses and ol those run 
by other orgalisatiolis. It will have sections on: 
* 	 PolicV conepts 
* 	 Idetiicati olt 01 p(licy issues 
* 	 1ProdUctioii systenis, soppPl and dentatid 
* 	 Market, price .oid trade policies 
* 	 Livestock narketitig strucI tires and distribution systems
* 	 Budget aInd tuipower platiting 
* 	 Land teltlre 

R,esearch res,:irc!alhmati)n 
* 	 Policy institutions 

The 111atH.1 will AIso contain case study and exercise material. 

Policy research 
The main policy res,:arch topics addressed itt 1987 were: 
* 	 Financing livestock ..erviccs; 
* 	 Market systems for dairy products; 
* Pricing policies;
 
* 
 Trends in supply and denand for pork and poultry meat; and 
* 	 Milk demand in West Africa. 

Financing livestock services 
Preliminary findings ott this topic were reported in the ILCA Annual R repoit
1984. Since then additional data have been collected. The overall study cov
ers 22 countries itt sub-Saharan Africa during the 1970s. The availability of 
data for specific factors selected for analysis sotnetintcs limits the nuumber of 
countries considered. 

A study of the methods of financing slhowed that all countries covered 
financed their livestock services from central governmetit budgets. Eighteen
of the 22 couItries provided free services for the prevention and control of 
major epidemic diseases, 12 charged for sonic drugs and treatments and only
4 charged for all vaccinations as vell as treatments. Charges and fees for 
drugs, treatments and, in some cases, breeding services in East and southern 
African countries enabled those govertments to recover up to 25% of total 
recurrent expenditure and up to 45% of non-salary expenditure for livestock 
services. Except in very few cases, reveutue front cost-recovery schemes re
verted to the central treasury and were not auttomatically recycled into live
stock services. 

Analyses ot the factors affecting the pattern and structure of recurrent 
expenditure and staffing of livestock services revealed the following: In 15 of 
the 18 countries for which complete data are ivailable, recurrent expenditure 
per tropical livestock unit (TLU) increased in real terms during the 1970s. 
Expend*ture on livestock services per caput of the agricultural human popu
lation was positively affected across countries by the level of GNP per caput, 
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by the share ofanim al protein in total protein consumption, and negatively by
the proportion of land area infested by tsetse flies (R2 = 0.59 for the multiple 
regression). 'his indicates that richer countries or those with higher animal 
protein Consumption spend more on livestock services iii order to meet ris
ing income-related demiand for animal prod ucts, or to maintain or enlarge 
the resource base of this protein supply. 

Overall staffing densities (measured by the iiiiher of stal-fof the live
stock services per FL U) remained stable during the I970s. However, analy
sis of ratios of iniddle- and low-level staff to high-level staff (graduate vet
erinarians arid above), indicate that in most countries more attention was 
giveii to increasing the proportion of highly qualified staff-possibly as a 
coisequeice of a wvidening ii thlera~e of fuIctions carried out, and so a 
greater need for skill. The data studicd also show that governments tend to 
give ,noreattention to increasing the proportion of high-level staf in couan
tries where cattle t1orm1 a largc proportion of the niational herd relative to 
sniall rlmiinaits a11d other species. 

lIi 12 oftthc 16 coti triCs t"orwhich data are available, the increase in total 
expenditure per TI.U was accompanied by an increase iinthe proportion of 
this total spent oii personnel. II one case total expCnditure per TLU de
creased while the proportion spent on personnel increased. Overall, a cross
country comparison tllid that diflhrenmces in the ainoun t of iioi-staffexpen
diture per TLU (aid per staff of all categories) was significantly related to, 
and could be explained by (R - 0.80), th, total recurrent expenditure per 
'l'l.U, the average size of the livestock holding per capot of the agricultural 
population, and the proportion of the livestock population toMiid in the arid 
zone. This analysis indicates that non-salary expenditures generally change 
ill the same direction as total expenditure, but that countries with higher av
erage holdings per person allocate relatively more expenditure to non-staff 
operating costs. 

Most oftthc recurrent expenditure on livestock services in the 1970s was 
on the preveution and control ofmajor epidemic diseases. More than 60% of 
the increase iii livestock output could be attributed to an increase in animal 
iunimbcrs rather than iii yield per aninial. However, whatever may have been 
the governments' intentions, a careful analysis of inter-comuntry differences in 
expenditure, livestock output ant1 nbers reveals a rather more complex 
picture than one i, which more ex, 'iture leads to more livestock which 
leads to more Output. 

1In14 of the 18 countries f'o)r Which data are a vailabl1, livestock iiurmbers 
(exprescd in TLUs) increased during the 1970s. Among these 18 countries, 
in eight of the nine that have small livestock populations (< I million 'FLU)
both livestock numbers and expenditure per TLU increased. In four of the 
nine countries with large livestock populations (> I million TLUs) expendi
ture per TLU grew quite fast (> 5% p.a.) but the livestock population de
creased, while ina further two countries with large livestock populations 
these populations grew fast (> 2.5% p.a.) but expenditure per TLU de
clined. Overall there was a significant negative relation between growth 
rates in livestock numbers (dependent variable) and growth rates in both 
total and staff, x cjditure per TLU. 

Indices of t:0ik and beef yield for 1983 showed an increase, relative to 
1970, in 7 and 9 countries out of 18, respectively. Changes in both indices 
were positively related, significantly (P: 0.05) in the case of milk, to the 
growth rate in total and staff expenditure per TLU, tie share of livestock 
output in total agricultural production, and the percentage share of the value 
of purchased inputs (commercial protein and cereal inputs) in the gross value 
of livestock output. 
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OILr V.fl1' cns idcrd IITable 37 presents stumnarv daI fItO soft C0r'ihleN
the above analvses. Furtlr work will .ddl-CSs tile p)0licy tlplic' iois iitg 
frol tleistudy, whltich is scIcLitiC(.l lief i CcitplCtim Ill HIl- I98S. 
Tat)lIe 37. 1/"pm,m It rh t,,,k cwh'1',,, In ,,4h-.S;,llam .11l1 ,1a smm'pI), ,It l,,":IP1 1!,/ I m IN, 

'110n(nn Maiximum 

Expenditirc per TLU (conistant 1)75 USS)i 2.1! 2.17 0.1)6 9,40 

Staff'to i-staiti'ctpcn iitirc r.itio 1 
4.21 5.119 .4 I').4-1 

Average annual growth per 'I.U in reil (% pa.)2 

- total rcctlrrcot cxlw itlni ' 8.15 10.24 --6.6) 31.60 

- staL-fxpcICtlit11rc 9.21) 18.28 -10.30 37.28 

- nti-Staitcxpcnlitiiii 4.43 14.66 -33.45 39.39 

Growth in Iivcstowk poI Iuitio ( p.;.)" 1.)99 2.29 -2.50 6.10 

Averge I1 U pcr Ap't ' ' fl 1. 10.7-1 ().1l 3.43 

Proportion of1(atlc in otAI I U (%.) 1 79.50) 15.13 12.00 97.00 

Proportion ol-livc,mk (G ) in total 
.igricuIhr ( ;I Wl) 2,1.80 2(.47 2.3(j 86.304) 

1978/71). 

2 1970'/71-1978179, 

Per capu ot w ic uluril population. 

Sourecs: Addi Aiicnch. 1988. Fiiiacing livestock srvics im siib-S.alhran Africa. Forthcon
mg II.( A Research Report.
j.lnk I 1:.1".1982. Livestock production syStcL-s iid livestock development in trop
ical Africa. Kicler Wisscuschitverlig Vuk Kicl. 
FA( ) prl ttciioi vc.rbooks. ScvrCT I vc3rs. 

Range trends 

Range regeneration trials in Mali 
Range regtcratiLiO trials were carried ottt in Mall ill 1987. Panicmn laetun 
was plan ted at otur s~mdv sites and at ote site ott a muddy plain. Four 
methods t)Icstali isliicit \vcre tested: 
" broadcastittg Oin ploutgheCd soil 
* broadcasting oi ttnphonghedl Soil 
* broaicastitg cl phllILlghedl soil, thOlwled by mulchlng with dead branches" sowVing oil hills. 

Fhe establishntent ,nethod., \vre duplicated with pre-soake andtd tl
s;oaked grains. ( )vcrall, IMtreatments (inchlding cotrols) were tested on 
Plots eachl~of I..Pha. lilTe seedint rite was 15 kg ha-1, corresponding to 7510 
grains fit 

(;rowth oi the plots was very poor (lie to instllIcicnt raintfall itt 1987. 
Although SCCcchgettnliiAted ot1 both ttLIddV iltd sant dv Soils tile seedlings 
were tnable to Cst;llish. Ilo\cver, since there had been no plant growth on 
the trifl sites for several 'e'irs, the initial growth ol seedlings fron sown seed 
supports the hypothesis that it is tile absence of'viable seeds that is limiting 
the regeneration] of these degraded rangelands. 
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This y)OtlICSIs Was fu,rther Supported 1)' tIIC IinIIr rClationshipI tInd
 
bh(1\VCCII tIlL ratio of l.IXilnlLIII biOMaSS 0(I15CIvCd (l.obs) to cuLllnlativC cal
culated potelltli prductioti (euIIIIl 1'. CaiC) InId the iimbcr Of sCds gr
lii!atili4 ill WvAitcid ,:lil SAIIllICs. lht1lilicr ICrcIS7iOll obtaiICd fll 23 sites
 

coVcriIng '1I soil types was:
 

,.tObsi/ u .1.dlPAi-L 4 I) i(), Plft l c 

whelcr ISS is .11 illdlN plrl)(tih)Il, to tle ilull1liCI OiviIlIIC sCCLIs iII the soil, 
tp to a ICVCI of ](11)) C, Ill 'O t \VhII l the I dCx rcIIaiIS Collstalit. 

For 17 site,, Oil ,,IIIV 'oll thc relatiOtnsip waS: 
B.obs/cluil IL ua : 1.28 +N(-1.13 

Iz= II). 8 

Th relati'slip ICabhlishdbet w CnsCd Stock density and maximum 
]Ilit ,tls bitoli.,',Is Il lthe Vlur':ittls, yv Ir \\'as:C 

Ng 3(linix) - 17 

-- t .87 , I, - _1( 

'llcrc Ng - ItiIlli' ofl-eL'd'S turIIItili in thc Cttrrilt year
 
Bll ix - ll11\1ii11ll lI1 bi tI;1,,ill the prcviIti.s growing season
 

Simil, rel.ItInIlhi I), C,,i' listI'd tr IP)86 and 1987 indicated that if
 
I
bion itss yield lllIbt o'w 355 Mi 2d13 kr I)M h respectively, plant pro

cIUCtiOll III tIle Illh\\ 11i12 \trI \otild be rILiu'CdI by low seed stock. 

Resource survey 
A major ilupcdillcilt to til' better usC of Iatnrl; rcsourccs ill sub-Saharan 
A.l'ica; iStlhc lIck of'tIi-tll-dat. .111d Tel iab1e il (n n1d I1s, the loca1rmatio Ol 
tioll A111si/C t!CltIllltl, tiOlIl'Stic livestock 11I1I wildlitc pOptIlatiols, the 
stittis o lIt~'1lItllu1 t1 loictl vAI-iAbICS (C.14. ,oil erositi or lrotmid cover)
Alld thtL' iWLtr-rl.1tio~,ll III .t Alld tilli IbLut\v'un thLSL' %%'AItL'S. 

l1I\,-Ih'vl tril ur'y'\ CIIlhL" il l I+IIttiOll tl' ttble rcliabilit\v to 
d .11)( .IL A I'CJ,I)C oblt.1itt'l ,ttC i ~Il.ttb1C I ()"+t. I ho\V(_'vT1r, tILct'cC t'.01101]llIICS 

-I(w- L li "1(h 
ICcCUIlIlt' .til1' tidll IstC thul I)lIICs, Ctlil+,IlCtlt mild skills invlvtd. 

IIlC( a, lId hw-levcl Iterill-stlrvI ClhlfilcS for llore thall 101 
yo:'Iis, plartlll 111CoMc tioi with its own livctock systcils rce'SACllII ill the 
zonIAI tl brin ,' ,,Illd 1p.11t11 AS, ,ASrVILcc t tit6 1,11 Alti iIIICIrI;ItionA or-

of S lclt ill l 1 siJ c\y, tht.11 Cw iillltiics cll it prescnlt 

ganlisatiloll". It hiAs tw 1pIIus 11nd thie other eIICC.'SS.IIV CLtIipuIlnt 'lld Skills, 
and can til I.hdLitiO1ltl spIt illised ClIIipnlCnt and skills if rCqtuired. The 
Centre, aIln' or i1l ollaboration with ltllcr institttions, hlls Alrcady con
ductCd L)\v-lICVCl aerial SuTvs ov'r neari' I million kl 2 of stlb-Sa/ltarll 
Africa, CLqtIiVAleIlt to 4 ( O'the L'a. 

In 1987 ll( 'A \%as itvolvcd in ll iaJo low-levcl aerial survycs, Ill two 
arcas. Ill MIy it provided plane, pilot a1td Ctltipnllcmt for a stirvey ot95,f)() 
kin ill the Nigec dMt.a il MIli carticd otlt by RIsourcf Str\cy' anid Manitge-
Ineilt Ltd (IZ.NI), with, whom IL(A havc coll.IboratCd ovCr .1ItUmber of 

years. In june IL( A provided i conliplctc survov team to stirvey 31 ,)(( kni 2 

of the Ferl, rgiti of ScncgtIl. The report )l-this survey was complete'! in 
Scptemnbtr and I I(A sent , tca to trai and indtct the Staff of tile 
SCeCgalCse CcutitC de sui'Vi 6colOgi(tC tW conduct the secoilnd routid of tihe 
survey themselvcs durinig ()ctober and November. 
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Training and Information Department 

ILCA sees training and information as the primary instruments ofstrc.igth
cuing the scientific capabilities of national agricultural research services 
(NARSs) and ofdisseminating the results of our research. Thus, while the 
main function of the Centre's training and int'ormation programime is to con
tribute to the enhanement of human resources in the livestock subsector of 
sub-Saharan Africa, it also facilitates the sharing of scientific knowhLdge and 
skills in the continent. Through these functions the role of the training and 
information programme in improving livestock production in sub-Saharan 
Africa is as important as that of the research thrusts, and the prograinme is 
therefore in many ways regarded as a sevCth thrust. 

Training 
Most training at ILCA is currenl oimed at improving the research 
capabilities of African livestock scientists. However, as ILCA and its NARSs 
partners develop new technologies the emphasis will shift to instructing 

Collectionand ev,,lhuation of1 

imp,,rtant,aspects,/ L ,\'
 
7".fted resources work. Trainjing,

~~isgliv~ento SUplp,,tthe 
Rh d,,'lpment o,!lekrin,lhlsp
 

* 7work in,Afiicannaltionall 
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teachers and extension al ,ents on how to promote the use ot levw production 
rnethiods. 

li 1987, 16) youing agricltural researchers attended eight courses and 
86 livestock spcc:.dists spe Ht time .t !LC A as individlal traioees. Other train
ing activities were organised by research sections in theirifields ofspecialisa
tion, ltcii iii col iboration with l'.ARSs. 

Training courses 
Five of the cight couo sCe (&ic 'red ii ]),7 were given in English and three i 
French (Table 3';). wo C(olIsCs, Rulral l)airy Tcchnology and Standardisa
lion .t Livestock I)ata Collcction, were oftfbred jointly with FAO. Fhe:re 
wcic 'P .5.L' ..i.Ii 0 : tie eight courses: 169 people (.7.% wei e selcccd. 
O thoseCSelec ted, ()att0;ided ,'e courses. 

A s ,stem of po.t-course evaluation was :iistitutcd il ear! V 1987. Paric
ipalnts in 1986 eCoirse., wccc sent qutstioiaiircs 12 months lfter leaviln the
Centre. Rcseincs to the i uiestioires will idicate the isefulllSS of train
ing received at ILIUA, both io the trainCes Intd io their employers, and will 
help detcrilihic whihl co(.irse' topics are IltIe most value. 

Table 38. ( PItylmp' s c' lal "., 1987. 

Attendiance 

No. of No. of 
Course title particpants countries 

Forage cv luati,-i tcchniqut's 13 

ILCA/FA( ) ratl dahiry tcchn,.higy 14 9 
Managn-ment ot'agrcitura] infrnlat:onu 22 9 

Small runinuntuu roduction t,'.cltliqucs* 25 16 

ILCA/FA) slt Idrtrusation oWi';.,-uck production data 22 12 
Economics ofl 111.,1hI.th nd .iscasc control 23 11 

African livestock p lice antllyus' 23 15 

Animal nutritionul nd ibruge .r ilysis* 18 14 

* (ourse givenIi IFrench. 

Individual training 
Eighty-six people took part i individual training activit es at ILCA in 1987 
(Table 39). Twclv,: senior scientists (2 Visiting Scientists and 10 Post-doctoral 
Associates) worked with ILCA staff in Ethiopia, Mali and Nigeria. Twenty
two Graduate As:;oeiates worked on their diesis research as part ofl LCA re
search projects. Twenty-scven young, first-degree trainees joined ILCA for 
3-9 months to gain workilig experience in field research, and 25 Africans 
were given technical training or technical support to complete their own re
search projects. 

Survey of national livestock organisations in Africa 
A survey of African livestock ins,tutions was started in early 1987. The pur
pose was to determine their programmes and training and information status 
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Table 39. Ind':,idualtrainingby cPo8r. 

Category 

Post-doctoral Assowiate 

Visiting Scientist 

G:adtate Associate 

Undergraduate Associate 

Tcchncian Associate 

Research Fellow 

Meeting Fellow 

Total 

f ri, I'87 

Country otorigin 

F. (I 

Ethiopia 

Ghana 


Mali 

Nigeria 

Tal'zania 

Uganda 

Zimbabwe 

Nigeria 

Sierra Leone 

Cameroon 

Ethiopia 

Germany (F.R.) 

Irelaid 

Mali 

Nigeria 

Norway 


Switzerland 

Uganda 

USA 

Ethiopia 

France 

Germany (F.1,.) 

Mali 

Nigeria 

The Netherlands 

UK 

lenin 

C6te d'voire 

Djibouti 

Ethiopia 

Gambia 

Tanzania 

C6te divoire 

Mali 

Uganda 

Cameroon 

Ethiopia 

Number 

I 

3 

I 

I 

1 

1 

1 

I 

1 

2 

10 

2 

I 

2 

I 

I 

I 

1 

II 

I 

1
 

2
 

6 

4 

2 

4 

I 

12 

I 

1 

I 

1
 

1 

I 

1 


86 

Total 

10
 

2 

22 

27 

20 

3 

2 

86 
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and needs. Survey forms, in French and English, were sent to more than 950organisations in -14 countries ill sub-Saharan Africa, 2 anlophone and 24t, 
francophone. Information was requested on the functions of thc organisarion,
sites and nun[ibers and species oflivestock present, laboratory and initiintation
managenent equipmnet, current research projects, funding, stafting, and 
training nccds. 

By the end of 1987, 2(12 cornplted forms had been returued, 136 from 
17 anglophone countries and 66 from not-anglophonc contries (18 franco
phone and 3 Portugese-speaking countries). "'he data collected are being in
corporated with other general and specific data on African countries and 
their agricultural progralmnes in ai African livestock database. This re
source will help ILCA identifv the specific needs of national programmes 
iore accurately alld to otfter better service atnd research programmes. 

Information 
The Library and I)o(utmeutation aid Pltblications Sections analgawere 
mated ill 1987 to fim the lut'Orniation Section in order to provide more 
coherent information service,, in support of ILCA's research and training 
programmes as wull as those of our partners in sub-Saharan Africa. 

Library and Documentation 
ILCA's Library and I )ocu iCtntttiot services continued to provide a range of 
inforlation services and products to the C(ettre's staffand to staffofuational 
agricultural rcsca rcdi services throughott su b-Saharanl Africa. 

Computerised information services 
The Selective I)issemination of Information (SI) service provides 750 re
searchers throughout st b-Saharan Africa with monthly updates of abstracts 
from tile databases of the Cotnmonwealth Agricultural 13ureaux Interna
tional (CABI) and the FAO agricultural information system, AGRIS. The 
SD! service is provided free ofcharge to African users under a grant from the 
International l)evelopment Research Centre (II)RC), Canada. 

Seven hundred retrospectivc literature searches were conducted for staff 
and outside users oit ILCA's internal database, which now contains 49,000 
entrie:s, amd external databases. A CDI-ROM (Compact Disk Read-Only
Memory) was also obtained during the year, partly through a grant from the 
Tecinical Centre for Agricultural and Rural Coop-ration (CTA). The library
holds CI)-ROMs of the AGRICOLA database (National Agricultural Li
brary, USA) and a sample disk provided by CABI. 

Bibliographies for Gambia, Niger and Togo, listing non-conventional 
literature collected through the ILCA/IDRC microfiche project, were pub
lisheid and distributed to participating centrcs in these countries and to other 
users. A bibliography on laind and tree teture in West Africa was also pub
lished in 1987. 

Library 

The library provided a total of 260,000 photocopy sheets and 36,240 micro
fiches and fulfilled several loan requests from staff and outside users. It con
tinued to provide the "current titles" service, whereby the contents' pages of 
current periodicals are photocopied, grouped into five subject areas, and dis
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tributed to agriculIttiral libraries in sub-Saharam Africa Thlic brary a so do
nated duplicatC rnatcrials., COMprisiig6 lt)IU) Journal iss 31s..)( Ircprints and 
133 rctcrcuicc books, to rescarch libriic, in lhiopia. Illaddition t ILC(A 
publicAtions distributcd tlrouglh thc 1ilii' list. tH lihrrv scmt OW a total 
Ot'95(() (CCIIic public.tiol oil rctlc.",t. 

lhc library's coilectai coitimucd to gro.V wlth I(O)8 bhooks and 128 
iicw pcriOdic tit addcd in 1')87. SCcCl hlMILIr non-ccivcntional doculcS 
ililits \crC iAso ilntol portcd inu'o ilc liba LH\"s ijojluniutlc IlI 0li l-hc (ollc 

thlrnnuh a Visit to nititmoal agrculturl rcscarclh insnitucs in Maidag.isc.ar. 

Publications 
The Iforiiatiot Section o1iitinitcd to prn1duti' thc CClltrc's ott'iCil pliblica
tions, including tltC stratcgy alicd h0ni-tcril plan, annual rCport, rCscarch 
rcports, bullctiis, ncwslCttcrs, 11uals,1,11 d c1) fcrlctiCCllLV procccdings, in both 
Englisl and IFrciCiC. liCsc arc listcd lldhe AnNs to1 this repor, l'hc 
( >ntrc' iuailiiug list, \hich is tscd to dlisi riblltc II.(:A's rcgtlar ptlblica

itiIS.Htw (oTtiii over 'i I ,iaddrcsscs, of which (5'. arc in Africa. 
'Ih .Sc(tiwn 1lso supported tic rcseirch .1d training prograinmcs 

throult photocTpy A l duplicatiol sCrices, partictarly during the thrust 
plhiniiit coii'rcncs and Cor trainil.r CnursCs. 

l'riutshiop stmtl\VClC traiCd ill N87 ii colour pritimig, so tham II.('A can 
prIoduct dOCIiicittl W\ith color photographs in-hnmisc. lhc ScCtion's type
setting tacilitics \yore also upgi adcd inI )87 to alht v pagc layout on the type
settin.g uachine, which improves the quality and timeliness of publications. 
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Staff list 
(Proli'ssiopial atid Silperitisory staiff as at 1 Vay 1988) 

DIRECTOR GENERAL's OFFICE 

J Waldl, !h Goi',(ti 
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lfrdriguez G (Jr). 1987. 1!h i-ipacts of tie milk pric

tog policy iiuZiti abwc. 1,!.-I lilll'tu 26:2-7. 
Iv, ., MClntircl. M md Atta-Krali A.itiibergJ (kili . 

1'187. Econ nil anahsis of' ally firming xith 
siii.ilSr11inii Iilhiits. I. (.LCA. m 28:2--0. 

araiwali ( Mitd NlO.ineCd-SAlcctnI NI A. 1 187. Ef cts 

Ol lt'iii,thOo 1111tiv.ih n1rtoot ICIIsitV and graill 
in. crop rciduc vi'd, Ofto t ,0h1n. II.(.'.-13nuli'ut 

TiuAw.lli (G. ,lh i,)iicd-S.t'ccm rM A and voi Kauif
it 1.. l',F.,7. Compmrisii ,i lbour rcquire

ncits ffr croppitig tiaize laimd preiOUsly used 
fOr st\Il)s,ath> folddcr binks ,,d On1 ad.icent tl

lossh ii the sliiniid zoumC o'Nmgcria. II Biiile
tin 2(:30- 3). 

I ivhr- mt ovtl V. I1)"7 . l ik,, ttil! ,,ion , I'nlani 
,1tlrliStrii., , etimil .\'M1iyria. \:clot . decisions in 
ia' . i oi'ifo0itlSt' s. ()DI Pastoral Develop
inctit Nctwork Piper 2-1b. Agricultural Admninis
nat,, Unit. ( )v .i CAs ])cvciopt nrt Institute, 
.id n
 

]A ihAtlizin ami i 1UC 1987.an< ldllt [ Plhospihorus statusof (l" h-tliOpi.ni soil,. I. Sorptioti stutlics. Plant 

ii s il Iii 2 tI-
Ickallign M ain i .n I illi hn t K S. 19 87 . ff c t of sc il 

i til.ir-,utcular-niiveorrhizai ill
nto :i t(1) i liCrouitit rict t conteut 

of itc tif plant. i'l,aw midN ,i 112(2):257-259. 

l kclv lC keCC, ttk.i- i-Nligcrwva FImidl Schoit ns R, 
G SCAiit ,1lth.itttC, ill :ti1Mitodt. ficcal eggllunt t"JLTshIc Inlll pI),. I1.¢.'. Blletin29:9-1 1. 

'lothil j (7 l . AlPplictlp tti f -,grotorcstry to Afri
canil crot-livcsttk filllil s,stils. II.(' "1iliiictin 
29t:20)-23. 

W ilson IRT. 1)87. livcsto k prot lcitlli ill cntrail 
Nili: Fictors iniflucit ill grLvowth ind ]ivewcight iln 
igri-pastaril ctttl. "'rojti,/ .'eaimii II'anli tid 
lrodttion 19:i 3-114. 

Wilsoui IRT1. 1987. "lit ,olc of donkeys in the coi
iltimdit' supply of .1 Central Malian towi. An
t/u, ,, 1:- [l) 
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Wilson R T. 1987. Livestock production in central 
Mali: Enviroimental factors afft'eting weight in 
traditionally mnalaged goats and SlIccp. .- iotteil MI0-
duction45:223-232. 

Wilson R T. 1987, ittralitiona:ls ii. d 
smiiall ruinlants iII in I svsti Igro-pastorain iorlt-
em Burkiina [aso. l'*lfci,,1 pti,iloltr,' (lTtim l,tl,,)
65: 13-19. 

Wilson R T AuuuI'.vc rC:\ R, 19,87. livcstock prutduic-
rion ill ccltril Mali: Ftt.Ct ot'climicii variables ott 
the teriod otib it lim ti litter si/ce it traditonullv 
managed goats" .'1 n --id i,,,,i tldhl otVt 
.hoeo.e ) , .11 -31.--3 

Papers published in proceedings 
Attdcr;on F \I It' Af 11.cr ctr,,ul1ntu .inll 11lpi'l 

and t vIHItIrI Ix I Ci 0 iIll cCd rc k )i I In: 
1 A Katcgilc, AxN od mtd It II I )ztwclt cd.. 

/ c 
Proceedings ,t lic8ccnd '..N .SA\J.rkl p. 
Nairobi, Kcny.it 

.Apii ,ia d ,'~e'to ,t.i., :l ' i k tttt t. 

I I-I15 N w,'cit ,cr 1'P5 lii rot-
tiolail I "e loptclit 11cr,It c tt. "t',... 
Calladh. 

Butterworth NI 
Nilwanvakp.l 
ofrtOglhu.cs 

tore' tMtt1tt 
hltcrni,itional 


I I the litcl, Nl,,,,iA K mdii 
,I 1I')S7. ltik - nd Jwt: tibilnth,M 

b\ doitkcvs. It, M Poc c.. I),i t 
,ten h ,14icc igs cf di Seee,,." 
Svnti .. ti ll ientic Nutrtimi of 

Atistrahi,i, (,- f'/ivl*" \
V 1 ,i.10,11 Pn~bli,_I-(;ra/mdin 1311 I. '.'tiliZati~l)t,(tlCCp1 and goat sinl 

Ol IcrF t\'Vrc , U.li M C _ 1 1 'rI, Q Ut l: C.I ,l l l d , B Ir /al l C,i s h 

riot)( [('thLl'1,[l"),( t %'. l ,d .A ,iill I \ oll 

lion, pp. Ie It):-. 
Chabari F1N .ind Ilckuirc'S. liNi, I licepcr.iroi ctth 

O1gLta Retiti -,illtecck it I.lt l'n,. ettt., 
oftiltl'Fi Ii : c i'k',T .\mci, i--0 .\ei'cm-
ler 19,86. S tit ( ol].I:ritivic lzcscrcliSin~ull l R11t1 
Support Itgrumn N treuc. t'rlcn'i, epp2(1-2w. 

Chabari F N antd 
small tuinina li 

land. il:1w,c 

shol,, .\',utt, i 
Coll;'borativc 

Kenya. pp. 271) 

IS UrC ',.li)sf ,\ c lipurisoll ot" 
iret,illBar t 1am.tt-l 

'ou c thic 1ftith h I I'ik-,R C'' 

. .\ ' e t 19,'IS l all R liiiiilt,uiit 

t
i IIc SircL t t'flttrti, Niirlslb. 
7-2
). 


Dzovela 13 1t.1987 Sle itmprev with-lover 'lent 
legutite forages. In:IA KItcLiflc. A N Saaid ai 131-
lDzowClA (cdx), AMteil ! ', t,'ectt-;e, for §ttilo-pc'ch' 
li,,stck ptr,,ttc. Proceeidinges tile Secoid 
PANESA \Vorksdip hlcd it) NiiIrti, Kenya, II-
15 NttvCnlbcIer 1985. Intcrnatinal I)vcloptnett 

8Research Citntre, ( )ttaw.,, Cifalda. pp. 174-1 0. 
Ebong El, ittlC I) A. Recd J I) itid I)trkin J W. 1987. 

Effect oftiIiito.sic- I)I II-tnetaboliit g irganitislLs 
on the growthl rate (e yoitig rnisiii d L,' icua 
Micot,-euu'lea. Ill: lltuCdiltes 0/th' l Nirof Livttcn/lic-. I 
sock ltllrecei.mlt (.'CoetirftCc 11-1.3 e:/ii nmry1987, 
Addis i/llcai, l i/i ltstittitc ft'Agriclu/tural Re-
searci3, Addis A baha, Ethiopia. p. 183. 

Wilson R,T, Traorc A, Knit H G and Slingerland M. 
1987. Livestock productioii in central Mali: Repro
duction, growth and mortality of domestic fowl 
under traditional nanagecilent. "l'rollical Animal 
1-l11h and l'odif0 19oductivitv9:229-236. 

\Vilson R T,Ward P N, SaCed A N1 and Light 1).1987. 
Milk prodlUCtitii characteristics of the Kcnana 
breed ofb1s iollis cattle ill Sudanji. noal ofDairy 
Scie't,c 70 :2,73-2679. 

Based on non-llCA work. 

van Echen M, Kahuranianga J and Lambourne 1.J. 
1987. Animal evaluation of Ttielim tembense. In: 
l'tocucdilus of, thtFirst .NationalLivestock Inprove

Copir,0're no 
ticial. Institute of Agricultural Rcsearch, Addis 
Atbi, Ethiopia. pp. 159-162. 

ticit I 1_-3 Fe, l),1987, Add,isAbaba, 

7lraticL P A 1'S 1) [ it i tcmirc svstcms antl the adop
ttI of .llcs t%riilig fit southern Nigeria. Iii: J 13 

l(.ittrec (,i .. lien!, fo 'ii ltenue'. Proceedings of 
Atlinternati,il W,,i klop nftTeuitte Issues lii Ag
''rltrv Nmobi, 27-31 .\lav 1985. ICRAF (I
tcroational C i(tliRllfoe ,esearch i itt- , 
Nairobi. IKcnva .a.il tie lIlmd Icit rc Center, 
M al~d i so nl, \W'l : -O l l 1, U,-S A . 

tw o, M t i "101,1r1uIAZtlcc. lh o,C'I~M Q~(1 tiltIll: 


tutU: . Cle-.l' 'Ice:kjTtcop, Kakamtit, a, Kfny),,j, 
.\l,/l 19S. Sit1ntllimititnant (ollaborativc Rcsearch 
SupportlPree'rito,. N drbt. I"K'iuv.i. pp. 238-251. 

(;radil L . (, Iliti.m d,:inigrapliv atld culture 
- Factors ill rilgc li,m.igcncnt: A state of theart 
rctiow for caiitml Alica. Ill: S MacMillan (cd.), 
II 'ilcltht- lit> l tk 'tnhifc, , clt Proceed0N 
tngs ,f I con. rt - held at Taita I lIls Lodge, 
Kentva, 22-25 ,\i ' )5.\riircock International, 
Arkit ,as,U SA, pp I 1'a-127. 

( raillit1F I). , t \f ustoral ldIM Ut re:BI \trcul lt 
iOli IrolliK'tliva., 

l.tt11, tle(e iI, tetiu,. 'roccecdings of an Interna
tional Workshotp oil]ciurc Issues in Agroforestry, 
Nairobi. 27-31 May 1)85. ICRAF (International 
Council for Rcscarcli ii Agroforestry), Nairobi, 
Kenya, atid the 1.aiid Tciturc Center, Madison, 
\Wiscositn. USA. pp. 2(1-2)'). 

1LaItIc I and 'FothillJ C. 1)87. For.gcs aind pastures in 
mixed tarmning systets of sub-Saharami Africa. In: 

Soni rtccl cc t laasailand. In: 

LInd dcllnl ,itt,lnl ,i , o/ acid Soilsit? A
rot II. Proceidings of the ceottid Regional Work
shop otlLand I )e'CVlOp1iiCnt Mid ManIagement of 
Acid Soils ill Africa. l-Usaka, Zambia, 9-16 April 
1987. ltcrnatitnal lBoard for Soil Research and 
Management, 3angkok. Thailand. pp. 107-131. 
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Financial Summary . 

INTERNATIONAL LIVESTOCK CENTRE FOR AFRICA
 
BALANCE SHEET at December 31, 1987
 

ASSETS
 
Current assets 1987 1936 

(:i2L 2 713 4 25"
 
I(cchcivi ' tili- l lo)ti" 
 3 30l4 1681 

-iiiphlo\(: 44 26 
- ,thcr 461 35)

h v c r, 
 735 697 
,
I) qii, p r~ i ii 250.u1 i c'p 183 

Total current assets 7 440 7 256 

Fixed assets 
ni!l , 
 9 360 9 300

I(, cih ./iiI~ir.ltnry c iiptknit 3 125 2 649 
iii1piiii 1284 1 321

Furlishhis .uid Th< ciquipn0cnt 2648 2 536
\'-'ll >,,mt jir i-0 2 709 2 405
 

)ilicr 152 142 

Total fixed assets 19 278 18 353 

Total assets 
 20 718 25 609 

LIABILITIES AND FUND BALANCES 

Current liabilities 
Ac, it,p'. l -, 340 329 
)li.c \ l '1 i , 1l, 3 105 3 816 
,i() -r' iti iImii('iIi <lI ' 
 425 839 

Total current liabilites 3 870 4 984 

Fund balances 
l 1 i1 ii il,> - COre 18 769 17 892 

- Sp-.' pI ojects 509 461
i 2 834 I 972 

C. p I tc] i thpl i,.ituii 
 736 30))
 

Total fund balances 22 848 20625 

Total liabilities and fund balances 26 718 25 609 
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INTERNATIONAL LIVESTOCK CENTRE FOR AFRICA
 
STATEMENT OF REVENUE, EXPENDITURE
 

AND FUND BALANCES
 
for the year ended December 31, 1987 

Revenue 


C(,IAR coitribnUm ,n> 

SpccMij proicl irc(
nt 

Ferncd i1!oMIL' 

Calpitai .icvchopictl ;iid 


Total revenue 

Operatirg expenditure 
RcscarCh 
linto n.o "Cl% I(vCltin 
Frim i.nd ,m . 'rcincc 
(IIcr-I ,.dW i ition & (qcrations 

iitdU tlIAIM!L'Isin i697 

Total operating expenditure 

Capital expenditure 
Special projects 

Total expenuiture 

Excess of revenue over expenditure 

FUND BALANCES 
Opening balances 

Working cilpital 

Capital dvcdopnct tnid 


Total opening balances 

Excess of revenue over expenditure 

.losing balances 
Workin, .iI 

C',Liptil dlc\chIt it fund 


Total closing balances 

1987 1986
 

14 003 15 176
 
I 9(9 2 ()77
 

539 I
15
 
436 439
 

17 547 17 807
 

8 478 8 638
 
1 434 i291
 
1 278 i 142
 
1 516 1 068
 

'764
 

13 403 12 903
 

877 1 818
 

1969 2 077
 

16 249 16 798
 

1298 1 009
 

1 972 1 063
 
300 200
 

2 272 1 263
 

1 298 1(10)9
 

2 834 I 972
 
736 3()(!
 

3 570 2 272
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INTERNATIONAL LIVESTOCK CENTRE FOR AFRICA
 
SCHEDULE OF CGIAR CONTRIBUTIONS AND
 

SPECIAL PROJECT GRANTS
 
for the year ended December 31, 1987
 

(USS '(,iI)) 

CGIAR Contrvbutions 
Atricai I)c%'Lp 11nu Bank 
A1.st rai 
AIistria 
lelgi tun 
Canada 
)cnmark 

Fecdcral Republic ofGerlnany 
Fnland 
Fr acc 
India 
Internationail I)cvcloplcnt Research Ccntre (IIDRC)
IrcIand 
Ita'ly 
Ncthei lanIds 
Nigeria 
Norway 
S)rIanizi,. r10ftruonli Exporting Countries (OPEC)
Swcden 

S WI tUcnl a Li 

United .inuLldui 

United Stares ofAmeica (USAII)) 

World Bmnk 


Total CGIAR contributions 

Special project grants 

AuSraIia (('il, ) 

. I1 

CA: : - ti,pJ 
(ar witwrlid)

UThri,,thim lPAil )cvch,pincii Ai!,cncy ((CRDA) 

(Cityof BLcI&] 

E,.ropciI Lt m l'i.111 miflllissiol (I-EC) 

Fccdrall ,.pui, ,( ,'rniiy(11M '.GTZ) 

F1' l,1d 
Ford F)mII,.ltm m 
I11tcrnitin ilBiHMrd tr t u ( ;cI:ti ResOuncCs (I3P 
IIItcri .itihii. I c .1 pLrcr I&c>l,h Centre (II)RC)
Ir liid 
Nlcd os ,'nra)ierr 
Nigicra (F!I)) 

Norwav 

Oxthini America 


Total C/F 

IG.) 


1987 1986
 
2()0 	 200
 
- 295
 

175 175
 
727 672
 
744 718
 
335 254
 

1	027 746
 
675 391
 
270 200
 
25 25
 

154 268
 
436 343
 

1 640 1 487
 
398 324
 
35 	 45
 

438 	 414
 
112 	 63
 
361 359
 

1369 1 091
 
482 431
 

3 000 3 475
 
2 00)) 3 200
 

14 603 	 15 176
 

8
 
-) 63
 
5 69
 

95 63
 
-	 I I
 

-	 1
 
489 622
 
338 422
 
148 

7 	 34
 
17 	 22
 

138 	 143
 
27 	 3
 
5 	 10
 
6 	 11
 

300 	 150
 
113 	 132
 

1712 	 1764
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CGIAR Contributionsand Special ProjectGrants ([ont'd) 

1987 1986
 
Total B/F 1 17714I71 

Royal Shakespcare Cow p m - 31 
,Jnited Nations FiivjruntuniiI Ir,,riinne (UNE ) 251 40 
Uniedtc i on,5u ~ Nltl. t)ll. JNS()) - 30) 

U itcd St;tcs ,itAmu ric., (("';AI)) 217 227 

Total special project grants 1 969) 2 077 

Source and application of funds, 1987 and 1986 
US$ 17 547 000 INCOME US$ 17 807 000 

1987 1986 

_CGAR 

62% Unrestricted core 

21% ( 7(;IAR 
Rc',trictcd core 15% 

11/% Spc 12% • 

6%= ( cvcopl 1nd 3%dipitl mit 
.111dother 

US$ 16 249 000 EXPENDITURE US$ 16 798 000 

1987 1986 

1kc sc'.rch 

52% 51% 

62/ (-C pitil % 

1 2 
% ' Special prjccts - 12/a 

5 %  

4% _ 

0(I ur t i 
ons 111d ttii ' it c

1oW thC 
(;ciril.admiinistration. 

50/a 
3% 

4% I-lo ihard ,*1d In gmn,ll-l-- - 4% 
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