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Abstract 
ThIS volume contams papers and abstracts of the ThIrd Blenmal Conference of the Afncan Small Rummant 
Research Network In addItIOn to the keynote address, there are nme papers on Genetic Resources 
Enhancement and UtIhsatIon, seven papers on ProductIOn Systems, Pohcy and EconomIcs, SIX papers on 
Management and Health, 12 papers on Feedmg and Feedmg Systems and 10 papers on Performance and 
ReproductIOn SIX poster abstracts covenng the above tOpICS add to the volume 
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Resume 
Le present volume rassemble les exposes et les resumes des articles presentes a la trolSleme Conference 

blennale du Reseau de recherche sur les petlts rummants Outre Ie dlscours llmmarre, II contlent un total de 
44 commUnlcatwns dont neuf sur l' amelwratwn et l'utlilsatwn des ressources genetlques, sept sur les 
systemes de productwn l'economle et les pohtlques SIX sur la gestwn et la sante, 12 sur l'alzmentatwn et 
les systemes d'alzmentatwn et 10 sur les performances et la reproductwn A qUOl li conVlent d'aJouter SIX 

serles d'affiches presentees a cette conference sur I ensemble des sUJets enumeres cl-dessus 

Mots cles 
IOvmsl/caprmsllsvstemes de productwn des petits rummantsllproductlvltelleconomlellpolztlquesl 

Imodes de sevragellagropastorailipastoralilobstacles a la productwn/lallments du betarl/lressources 
alzmentarresllsystemes d'ailmentatwn/ldlsgestlblhteilnUtrltwn//complementatwn/lratwn/lreproductwn/ 
Ipertes en reproductwn/levaluatwn des performancesl/santel/peste des petits rummantsl/maladles 
mfectleuses/lvaccms//racesl/systemes d' elevagel/amelwratwn genetlquel/ Afnquel 

Small Ruminant Research Network Workshop III 



Preface 

Keynote address 

Opemng address 

AllocutiOn d' ouverture 

Table of Contents 

SESSION 1 GENETIC RESOURCES ENHANCEMENT AND UTILISATION 

BiOtechnology optiOns for Improvmg hvestock productiOn m developmg countnes, wIth specIal 
reference to sub-Saharan Afnca 

IX 

1 

5 

7 

J EO Rege 11 

Influence de la selection du pOlds du beher sur la crOlssance de la descendance 
C V Yapl-Gnaore, A Oya, B Dagnogo et M Ouattara 29 

Genetic analysIs of the reproductive performance of West Afncan Dwarf goats m the hUmld tropIcs 
I K Odubote 33 

Prehmlnary eVIdence for genetic resIstance to endoparasltes m Menz and Horro lambs m the 
hIghlands of EthiOPia 

J EO Rege, S Tembely, E Mukasa, S Sovant, D Anmdo, A Lahlou-Kassl and R L Baker 37 

MorphologIcal charactensatIon of the Tswana goat 
J B D Katongole, B Sebolat and M J Madlmabe 43 

Reproductive performance and level of gastro-mtestmal parasIte mfestatlon m goats on-farm and 
on-statiOn at Machang' a, Embu, Kenya 
AM Okeyo, B A 0 Inyangala, S M Gahlgw, S J M Munyua, M M Wanymke, 
C K Gachum and M Okomo 49 

CaractensatIon genetlque des capnns du Nord-Cameroun 
A C Ngo Tama, D Bourzat, P S ZafindraJaona et J J Lauvergne 55 

PhenotYPIc and genetic parameters of growth traIts of Blended goats at Malya, Tanzania 
S M Das, J EO Rege and Mesfin Shzbre 63 

Contr6le des performances, selectiOn des mines au sem de la race ovme DJallonke et creatiOn 
d'un flock-book 
B Bonfoh, A Traore et T Ayewa 

SESSION 2 PRODUCTION SYSTEMS, POLICY AND ECONOMICS 

Some constramts to small rummant productlOn among small-scale farmers m LruklPla West 
M M Mucutht and K Munel 

Sheep reanng under tree crop plantatIOn m Ghana's forest zone Problems and prospects 
F K Fwnu, P C Addae and L AdJorlolo 

Systeme traditlonnel d'elevage capnn sur Ie plateau central du Burkma Faso 
H Tamboura et D Berte 

Small Ruminant Research Network Workshop 

71 

83 

87 

93 

v 



Enquete sur l'elevage capnn dans les hauts plateaux de l'Ouest-Cameroun 
Manjell Y, Teguza A Njwe R M, Tchoumboue J et E E Ayong 99 

Goat production m Botswana Factors affectmg productIOn and marketmg among small-scale farmers 
M Mrema and S Rannobe 105 

ProfitabIhty and mcome contnbutIOn of small rummant productlOn to rural Afncan households 
A case study of Kgatleng and Kweneng dIstncts m Botswana 
A Panm 111 

Facteurs de VariatIOn de la productlOn ImtIere des capnns en rrnheu peul 
Ba Dzao M, Gueye A et M Seck 117 

SESSION 3 MANAGEMENT AND HEALTH 

ContaglOus capnne pleuropneumoma DIagnosIs and control 
F R Ruranglrwa and T C McGUIre 133 

A survey of pathologIcal condItIons m slaughtered goats at ZarIa slaughter houses 
SA OjO 139 

FasCIOlIasIs and nutnent metabolIsm m pregnant and non-pregnant sheep 
00 AkmbamljO, A Lahlou Kassl and S Tembely 143 

Small rurrnnant management practices and control of helmmthosis under tradItIonal productlOn 
systems m the cool EthIOpIan hIghlands 
S Tembely A Lahlou-Kassl, S Sovam J EO Rege, R L Baker and E Mukasa-Mugerwa 149 

Pertes en reproductIon, chiamydiose, brucellose et toxoplasmose en elevage extensif traditIonnel 
de chevres gumeennes au Senegal 
M N Ndzaye, J A Akakpo et L J Pangul 159 

DIseases of small rurrnnants m Botswana 1983-92 
T Klbmge-Sebunya and T Dlteko 

The mteractIOn between anImal nutntIOn and parasItes StudIes wIth expenmental trypanosorrnasis 
msheep 

163 

E Katunguka-Rwaklshaya 169 

SESSION 4 FEEDING AND FEEDING SYSTEMS 

The effect of vanety and amount offered of chopped sorghum stover on the performance of sheep 
ELK Osafo E Owen, A N Smd, M GIll and J Shermgton 177 

Effect of feed supplements on weIght gam and carcass charactenstIcs of mtact male Mubende 
goats fed elephant grass (Penmsetum purpureum) ad llbltum m Uganda 
K L Okello, C Ebong and J Opuda-Aslbo 183 

Performances des agneaux MOSSI en ahmentatIon extenSIve, semI-mtensive et mtensive 

A J Nzanogo S Nassa, L Soma, H 0 Sanon et V Bougouma 189 

EvolutIOn de la note d'etat corporel et de quelques parametres bIOchIrrnques chez des agnelles 
Foulbe a dlfferents stades physIOlogIques au Nord-Cameroun 
A Njoya et N D Awa 197 

VI Small Ruminant Research Network Workshop 



Effet de la supplementatlOn de la paIlle de brousse avec differentes proportIons de fane de 
dohque sur la productlOn de viande ovme 
H Nantoume A Kounba, D Togola et B S Coulzbaly 205 

Compensatory growth m Horro lambs of EthlOpia 
Solomon Abegaz, Demmlssle Tlyo and Lemma Gl::achew 209 

Effects of 'browse plus' on the utIhsatIOn of Colophospermum mopane (mopane) browse by sheep 
L Hove and D Mpoju 215 

Effect of castratIOn and dIet on performance and feed utIhsatIOn m Saanen goats 

V R M Muhlkambele, LA Mtenga E Owen G C Klfaro D S C Sendalo, N F Massawe, 
S M Kwngo and DR Nkungu 221 

Calhandra leaf meal m goat ratIOns Effects on protem degradabIhty m the rumen and 
growth m goats 
C Ebong 227 

Comparative evaluatIOn of stylo (Stylosanthes guwnensls) hay and concentrate as protem supplement 
for West Afncan Dwarf sheep fed basal dIet of elephant grass (Penn/setum purpureum) 
R M NJwe and B Kona 231 

The effect of supplements of crop resIdues and agro-mdustnal by-products on the growth 
performance of SwaZI goats 
B H Ogwang and S K Karua 235 

SpecIes abundance, food preference and nutntIve value of goat dIets m the semt-arid lands of 
east-central Kenya 

N K Osolo J N Kmuthw, C K Gachulrl AM Okeyo, M M WanYOlke and M Okomo 239 

SESSION 5 PERFORMANCE AND REPRODUCTION 

POSSIble Impact of dIsease and reproductive wastage on the prodUCtiVIty oftropical small 
rummants An overVIew 
E Mukasa Mugerwa 247 

Growth and partItion of fat depots m male BntIsh Saanen goats 
LA Mtenga E Owen, V R M Muhlkambele, G C Klfaro, D S C Sendalo, N F Massawe, 
S M Kwngo and DR Nkungu 255 

Etat de la sItuatIOn samtalre des prodmts lathers commercIahses dans la zone penurbame 
de N'Djamena 
P Bornarel, N Boulbaye, P Hugoo et K Gaou 259 

Performances de reproductIOn et accrOlssement numenque du cheptel ovm dans deux noyaux 
d elevage tradltlonnel en zone soudano-sahehenne au Mah 
TlemaNwre 

The mductlOn of puberty m female Boer goat kIds 
J PC Greylmg 

MIlk productton from the mdigenous MalaWI goat 
R A Cooper J A KIrk L KamwanJa and J Banda 

Small Ruminant Research Network Workshop 

265 

273 

283 

VII 



SynchromsatIOn des chaleurs et gestIOn de lutte chez Ie mouton DJallonke 
A Traore Y N HadZl et A A Mldekor 289 

ReproductIve performance of Tswana ewes and Boer does In south-eastern Botswana 
D Seabo A A Aganga and M Moslenyane 293 

Quelques donnees sur Ie sperme de belIers peul blancs et touareg du NIger 
Hamam M, Yemkoye A et Banoln M 297 

Performances laIt1eres et etat nutntIOnnel des chevres du Sahel condmtes sur parcours naturels 
relatIOns avec la crOIssance des chevreaux 
Clsse M, Fall Y et I Ly 303 

Posters - Abstracts 311 

LIst of PartIcIpants 313 

VIII Small Ruminant Research Network Workshop 



Preface 

Lllmted access to mformatlOn and hmited opportumty for mteractIon among sCIentIsts workIng m the same 
area of mterest are two of the major constramts to small rummant development m the developmg world, and 
m partIcular, Afnca 

It IS agamst thIS background that the Afncan Small Rummant Research Network (SRNET) has made 
the promotlOn and Improvement of mformatlOn exchange on small rummant research and development one 
of ItS major pnontIes m addItIon to collaboratIve research and trammg The network has set out to achIeve 
thIS goal through the orgamsatIon and sponsonng of a blenmal SCIentific conference, amongst other channels 
ThlS provldes a forum for small rummant SCIentists 10 Afnca and elsewhere, developers, pollcy makers and 
farmers to meet, exchange Ideas and estabhsh partnershIps The forum also prOVIdes opportumty for small 
runnnant research pnonty settmg 

ThIS proceedmgs reflects the oral and poster presentatlOn at the Network's ThIrd Blenmal Conference 
held m Kampala, Uganda, from 5 to 9 December 1994 Some 110 partICIpants, representing 32 Afncan 
countnes, fIve European countnes and vanous mternatlOnal and reglOnal organisatlOns (ILCA, OAUIIBAR 
and F AO) were present PI ve SCIentifIC seSSlOns were held, at WhICh 44 oral and SIX poster presentatlOns were 
made and dIscussed The seSSlOns focused on productlOn systems, econonncs and pohcy, performance and 
reproductlOn, health and reproductive wastage, feeds and feedmg systems and genetic resources and breedmg 
for both oral and poster presentations 

The Network IS grateful to the European Econonnc Commumty (EEC) and ILCA for theu contmuous 
promotlOn and support of the actiVIties of the Network mcludmg the holdmg of the ThIrd Blenmal Conference 
and the pubhcatlOn of the proceedmgs A lot of thanks go to the ILCA Narrobi support office for the usual 
superb logIstical support 

SpeCIal thanks go to the Ugandan Government for ItS support m holdmg the conference, and m partIcular 
to the Mimstry of Agnculture, Ammal ProductlOn and Fishenes and the N atlOnal Small Rummant 
Co-ordmatlOn Connmttee for co-hostmg the conference The Network also appreciates the kInd wIlhngness 
of Her Excellency, Dr Specioza Kazibwe, VIce PreSIdent of the Government of Uganda, to be the guest 
speaker My final thanks and gratitude go to all those who made the pubhcatlOn of thIS proceedmgs pOSSIble, 
partIcularly Ms Anne Nyamu, for Enghsh edItmg, and Mr Sourou Adoutan, for French edItmg, and the staff 
of the PubhcatIons SectlOn of the InternatlOnal Livestock Research Institute, AddIS Ababa 

S H Lebble 

SRNET Co-ordmator 
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Keynote address 

Small ruminants: Goats and sheep in Uganda 

H S K Nsubuga 

Professor of Ammal SCIence Makerere Umverslty POBox 7062 Kampala Uganda 

IntroductIon 

There are about 400 mIllIon goats III the world, with 
Afnca accountmg for 67% In East AfrIca, Kenya has a 
goat populatlOn of 6 4 nulhon Tanzama 4 3 milhon and 
Uganda 39 mtlhon The trends m Ugandan small 
rununant populatlOn dynanucs can be seen m Table 1 
One method of mcreasmg the number of goats and sheep 
IS to select for twmnmg traits withm a populatlOn The 
twmnmg rate of East AfrIcan goats IS 30% and tnplets 
occur at the frequency of 2% Goats have a umque 
feedmg charactenstIc of browsmg whIch accounts for 
60% willIe the grazmg preference IS only 40% 

Table 1 Sheep and goats census In Uganda 1935-94 

Year Sheep Goats 

1935 1062139 2335033 

1945 995321 2143533 

1950 1065822 2324232 

1955 1093247 2513732 

1960 865000 2592000 

1965 790933 1 997713 

1970 827444 1801311 

1975 700000 2000 000 

1980 1000000 2100000 

1985 700000 2500 000 

1990 570000 3700 000 

1994 1 100 000 3900000 

Goats and sheep make an Important contnbutlOn 
to the subSistence subsector of the economy of Uganda 
and mdeed of many countrIes m Africa Over one 
milhon goats and sheep are slaughtered and consumed 
annually for meat The skms contribute substantIally to 
foreIgn exchange earmngs as well as pernuttmg Import 
substItutIOn for use m the local tannery and leather craft 
Industry of Uganda Locally the skm,> are used 
extenSIvely m traditIonal technoculture They are used 
notably m the makmg of mats, covenng handles of tools 
(knives dancmg costumes ropes drums and shields) 
and covenng ornamental articles Footwear stnngs and 
speCific musical mstruments are also made from skms 

ExotIc goats of the Toggenburg and Anglo-NubIan 
breeds were Imported to Uganda for cross breedmg WI th 
local goats With a view to enhancmg mIlk Yield and meat 
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productIOn m the offspnng In the early 1960s exotIc 
wool sheep were Introduced mto Uganda and were bred 
on Government farms WIth the objective of assessmg 
theIr abIhty to surVIve reproduce and produce wool and 
meat m Uganda's clImatIc, techmcal and management 
enVIronment 

It was planned that wool sheep productlOn could 
be mtegrated With beef cattle ranchmg where tIck-borne 
dIseases were controlled Sheep prefer shorter pastures 
than cattle and they would therefore follow cattle In 
rotatIOn management system wlthm fenced paddocks 

ExotiC sheep goats and theIr crosses With 
mdigenous stock are more susceptible to helnunth 
mfectlOn than the local breeds Therefore every care 
should be taken to mstitute an effectIve regime of 
preventive measures compn~mg adequate rotatIonal 
systems of grazmg coupled WIth strategic prophylactiC 
cover and all remforced by regular chemotherapeutIc 
preventIve treatments 

It has to be emphaSised that meat productIon from 
small rummants I~ very Important m Afnca ThiS IS so 
because these ammals are more SUItable for family 
consumptIOn of 5-10 people than cattle owmg to their 
comparatIvely small carcases (10-15 kg) 

Furthermore there IS lack of regular beef supplIes 
outSide the main cash-crop harvestmg season Absence 
of networks of rural electnficatlOn Virtually prevents 
explOitatIOn ofrefngeratIon technology and hence lImIts 
preservatIOn and storage capaCIty of the penshable meat 
surplus Indeed, there IS a pOSItIve correlatIOn between 
slaughterIng and consumptIOn of beef and the 
aVailabIlIty of cash m rural areas dunng the main crop 
(coffee and cotton harvest) sales 

Before the second world war, goats were kept m 
almost every hou~ehold m the rural areas At that time 
children 8-15 years of age contnbuted the mam source 
of household labour for herdmg the flocks of goats 
Dunng the last 50 years schoolIng has depnved rural 
parents of their source of cheap and convement labour 
for herdmg small rummants Goats exhibIt great actiVity 
m theIr search for feeds through browsmg grazmg and 
eatmg household reSidues They are relatIvely more 
difficult to herd than sheep which tend to fit m well m a 
system of Jomt herdmg With cattle 

In extenSIve areas of northern and north-eastern 
Uganda there was a potentIal of rearmg large flocks 
200-300 goats usmg one herdsman partIcularly If 
tramed sheep dogs were mtroduced and the husbandry 
mternalIsed m the farmmg commumty 



Nsubuga 

Breeds of goats 

In Uganda there are three dIstInct breeds of goat reared 
for meat productIOn 

The commonest type IS the smallest of the three 
and can be descnbed as the Small East Afncan (SEA) 
Its mature live weIght IS 20-25 kg It occurs extenSIvely 
In northern and eastern short savannah ecologIcal areas 
and the drIer areas of Buganda In the northern parts of 
Luwero and Mukono dIStnCtS (BurulI, BulemezI and 
Bugerere) 

The second type IS descnbed as the Mubende goat 
ThIS IS a large ammal of 30-35 kg hve weIght It IS 
renowned for ItS popular skIn on the mternatIOnal 
market The skIn IS called "Kampala skm" In trade 
CIrcles ThIS breed IS concentrated In the Mubende 
DIstnct 

The thIrd type falls In between the first two In lIve 
weIght 25-30 kg Its typical ecologIcal mche IS In 
Kabale, KIsoro and Rukungm In KIgezI DIstnct It IS 
referred to as the KIgezI goat 

The colour of the three types above ranges between 
pure whIte to pure black and Includes all shades between 
tho&e two colours 

The InCIdence of tWInnIng IS rather low estImated 
at 30% MIlk YIelds are suffiCIent to satIsfactonly raIse 
one kId In case of tWInS there IS often poor InItIal 
growth whIch POInts to an madequate supply of mIlk 

Strategy for Improvement 

As WIth other baSIcally meat prodUCIng speCIes of 
lIvestock and poultry Increases In meat productIOn from 
goats can be based on the baSIC prInCIples and practIces 
of ammal breedIng These are exemplIfIed by selectIOn 
and cross-breedIng methods 

In an exerCIse of thIS nature It IS useful to use 
genetIC resources WhIch have been Improved but are 
mdIgenous to the AfrIcan contment Such an ammails 
tYPIfied by the Boer goat 

The Boer goat, as the name ImplIes, was selected 
from Indigenous goats and bred over many generatIOns 
by the Boers of South AfrIca With the aIm of ImproVIng 
meat productIOn The mature female weIghs about 
60-75 kg lIve weIght and the mature male weIghs about 
90-100 kg lIve weIght The goat has a cream white body 
WIth a reddIsh-brown head 

The twmmng rate IS 50% and the rate for tnplets IS 
6% The breed has a hIgh mIlk YIeld and adapts well to 
semI arId condItIons Its carcass dreSSIng percentage IS 
relatIvely high and ItS skIn has excellent quahty for 
leather manufacture 

In 1971 Boer goats were Imported Into Kenya and 
were used for cross-breedIng WIth the tYPical East 
AfrIcan goat SImIlar to the one descnbed for Uganda A 
comparIson was made between the performance of the 
East Afncan goat breed and the Boer X East AfrIcan FI 
cross Tables 2 and 3 summarIse the results 

2 

Table 2 Live 14 eight (kg) accordmg to age of the Small East 
African goat and Its F I cross with the Boer goat 

Boer x 
Small East Small East 

Age group African (FI) African DIfference 

Birth 2 06±0 4 23±05 03 

42 days 8 3±1 5 69±13 I 3 

150 days 19 7±2 5 14 9±2 7 48 

180 days 21 8±2 8 16 2±2 9 56 

275 days 28 2±2 8 20 2±2 3 80 

365 days 34 3±2 4 20 0±3 I 123 

Table 3 Average dmh gam (g) from birth to weaning and 
from weanmg to J year old 

Breed 
Boer x Small 

small East East 
PerIod AfrIcan (F,) AfrIcan DIfference 
Blfth to weamng 114±16 84±18 30 
(6 weeks) 
Weanmg to 365 dars 64+10 32+10 32 

The performance of the native Small East Afncan 
kIds was fully comparable WIth Mubende kIds studIed 
by Sacker and TraIl (1966) The crossbreds weIghed 
more and grew faster than the SEA goats at all ages 
ThIS supenor weIght performance Improved WIth age 

In March 1993 the Faculty of Vet en nary MedICIne, 
Makerere UmversIty Imported 35 female and 5 male 
Boer goats from the Northern Cape PrOVInce of South 
Afnca PrelImInary research results on the Boer goats 
Small East AfrIca goats and crosses between the two 
breeds are shown on the follOWIng extracts complied at 
Buyana Faculty Farm In MpIgI DIstnct of central 
Uganda 

IntrodUCIng the South AfrIcan Boer 
goat Into Uganda 
Statement of ObjectIves The expenment aIms to 
Improve the productIvIty of the Small East Afncan goat 
as far as meat productIOn IS concerned In the context ot 
How Boer goats WIll be best put to use A detaIled 

study of the reproductIOn growth and meat productIOn 
performance of the Boer goats wIll be camed out 
DIsease factors that hmIt productIOn WIll also be studIed 

IntroductIon 

The total goat populatIOn of Uganda stands today at 
some 3 9 mIllIon head These goats are baSIcally of one 
maIn type - the Small East Afncan goat It IS small, 
compact, hardy and speCIally adapted to humid 
envIronments Mature weIghts are about 25 to 30 kg 
The Importance of goats In Uganda IS based on meat and 
skInS Some of the major reasons for promoting goat 
productIOn In Uganda Include 
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• 

• 

• 

• 

The human populatIOn IS growmg steaddy creatmg 
a slgmficant and mcreasmg demand for goat meat 
m Uganda and m the Arab world 

The capital mvestment for the farmer IS relatIvely 
low, the reproductive turnover IS high and 
managmg the goats IS not labour mtenslve 

The genetIc potentIal of the local goats can be 
Improved by selection and cross-breedmg If thiS 
IS combmed WIth Improved feedmg and health, 
overall productIon gams could be conSiderable 

In ranchmg areas goats can become very useful 
ammals m bush clearmg and they can be used as 
pasture Improvers 

Materials and methods 
ThIrty-five ewes and five rams of Boer goats were 
Imported from Northern Cape Provmce of South Afnca 
on 18 March 1993 The female goats were bred m March 
and Apnl Thirty Small East Afncan goats were bought 
m June 1993 from KtsozI Ranch for the purpose of 
cross-breedmg With Boer goat rams m August 1993 The 
goats were kept under mtenslve system of management 
Ammals graze m the day and are housed overmght 

Prelimmary results 

The bIrth weIght of the crossbred kIds was supenor to 
the Small East AfrIcan kids Unfortunately, there was 
no correlatIOn between the bIrth weIght and the datly 
gam 

Boer goats were more prolIfic than the SEA goats 
consldermg theIr relatively hIgher twmmg rate 
(Table 4) The SEA mdicate an mterestmg sex ratIO of 
the young 

Table 4 The reproductive peiformance of the Boer goat and 
the Small East African goat 

Goat breed 

Small East 
Parameters Boer goat Afncangoat 

No of does that kldded 29 25 

Type ofklddmg (%) 

Smgle 379 640 

TWIn 621 360 

KId sex (%) 

Male 667 500 

Female 333 500 

Table 5 Dally average gam (g/day) of lambs aged 30 days 

Small ruminants Goats and sheep In Uganda 

From Table 5 It could be deduced that the Boer 
goat kids gamed most weight followed by the crossbreds 
and then the SEA goat kIds m descendmg order 
IrrespectI ve of type of bIrth and breed of goat, male kIds 
gamed more than female kids As expected also, smgle 
kIds gamed faster than twm kids lITespectIve of breed of 
goat and sex of kId 

DISCUSSIon 
When assessIng the results one has to take Into 
conSIderation 

• the number of goats sampled for the dIfferent 
groups IS statIstIcally low 

• all goats lambed for the first tIme 

the results of Boer goats are Influenced by 
adaptatIon to the new environmental condItIOns 

Nevertheless, the results are promlsmg enough for 
the expenment to contmue It seems that the South 
Afncan Boer goats adapted well to the environmental 
condItIOns of the Buyana Stock Farm 

The reproductIve performance of Boer goats WIth 
62 1 % of twm births IS hIgher than that of the Small East 
Afncan goat WIth 36% of does kIddmg twms 

The mortalIty rate of Boer goat kIds was about 
11 % All kIds which dIed were one of a set of twms The 
matn causes of mortahty were digestIOn dIsturbances 
and mlsmothenng of twm kIds wlthm the first few days 
of hfe The mortahty rate of Small East Afncan goat 
lambs was also 11 % WIth the same causes of mortahty 

Very httle attentIon WIth regard to feedmg IS patd 
to the young stock They hve on theIr mother s mtik and 
begm to mbble at vegetatIon from a few days of age 
The mam problem hkely to be encountered IS the 
presence of worms which can cause senous economic 
losses Severe worm mfestatIOn (Tnchostrongyle 
Momezla) were observed m the young stock and treated 
successfully WIth a dose of WormIcld Plus 

Female goats get an extra feedmg of approximately 
150 g Calf Early Weaner Pellets per day The recorded 
dady average gam of Boer goat lambs aged 30 days 
corresponds WIth the results recorded m South AfrIca 

Table 5 shows that the expected hybnd VIgour 
appears when crossmg Boer goats and Small East 
African goats The first cross progeny are supenor to the 
Small East Afncan goat m the daIly average gatn and 
mean masses of lambs aged 30 days 

There IS no doubt that cross-breedmg Will become 
an Important and very popular method m commercIal 
meat goat productIOn The first results show that the 

Boer goats Small goats East Afncan Crossbreed goats 

KId sex 

Male 

Female 

SIngle 

236 

218 

TWInS 

160 

159 
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SIngle 

145 

147 

TWInS 

73 

46 

SIngle 

156 

160 

TWInS 

100 

98 
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general excellence of the PI generatIOn wIll 
consequently mcrease the goat breeder s return 

Sheep 

In the annual report of 1961 the Director of Vetennary 
ServIces and Ammal Industry reported research results 
on the crosses of mdIgenous sheep With the exotIc 
Dorset Horn breed as follows 

A study was Inztlated In 1959 to compare 
the Ankole Fat tailed sheep with Its Dorset Hom 
breed cross Data collected to date would 
Indicate that lambing percentages are 
maintained and there IS a marked Improvement 
In weight gams BIrth weights were heavily In 

favour of the crossbreds and at 18 months the 
latter were double the weight of the pure Ankole 
sheep However as so frequently happens m 
AfriCa, the net productive gam after mortalzty 
was conSidered rather reversed the picture 
Mortalzty from all causes for the 3 year perzod 
of the mal up to 6 months of age was 176% In 

the case of pure Ankole sheep and 24 1 % for the 
crossbreds 

Dunng 1959, 684% of the crossbred sheep dIed 
and In 1960 68 2% died The figure for 1961 was 22 1 % 
It should be noted however that the bulk of the 
mortalIty m 1959 and 1960 was due to a toxaemic 
JaundIce of unknown ongm Sheep of about 10 months 
of age were mamly affected and willIe some pure Ankole 
sheep were Involved the dIsease occurred almost 
entIrely In crossbreds There was very lIttle eVidence of 
the disease In 1961, hence the lower mortalIty rate of 
22 1 % ThIs IS but further eVidence of the Vital role 
played by dIsease factors In the upgradIng and 
management programmes In Africa ThIS study was to 
be contInued and extended to Include back-crossmg to 
the Ankole 
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MIlk goats 

Some research on Imported Toggenburg exotic mIlk 
goat and Its crosses With Mubende goats was done In the 
1960s and 1970s at the Livestock Expenmental Station 
Entebbe 

Both the pure Toggenburg and the crosses of 
Toggenburg x Mubende goats showed promisIng results 
In terms of milk YIeld up to 4 kg per goat per day for the 
pure Toggenburg and 2 kg for the crossbred goats 
Furthermore growth rate and mature weight were 
Improved In crossbreds compared With the Indigenous 
Mubende goats 

Today a number of women s non-governmental 

orgamsatIOns have Introduced the Toggenburg breed 
and Its crosses to Uganda notably to Kasese and 
BushenYI dIstncts In western Uganda 

FInally, a comment on Table I shOWIng a Virtually 
stagnant census of goats and sheep In the last 60 years 
1934-94 ThiS SituatIOn poses a challenge to polIcy 
makers and policy Implementers It IS hoped thIS 
conference wIll dISCUSS and address pOSItively future 
dIrectIOns In the breedIng nutntIOn ammal health 
management and economICS of small rumInants at the 
farm and natIOnal levels In Uganda as well as In 
countrIes represented In thIS conference 

MeanwhIle the export market for lIve goats and 
sheep In the 011 nch MIddle East Arab countnes appears 
lImItless It IS estImated to be of the order of one mIllIon 
small rumInants per annum ThereIn lIes the challenge 

Reference 

Sacker G D and TraIl J C M 1966 ProductIOn charactenstlcs 
of a herd of East Afncan Mubende goats Tropical 
Agrzculture (Trinidad) 43 43-51 
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Opening address 

Her Excellency Vlce Presldent SpeclOza KaZlbwe 

Your ExcellencIes, 

DIstIngUIshed Guests 

Ladles and Gentlemen 

By smgular comcldence thIS happens to be my first 
address to an mternatIonal AfrIcan sCIentIfic conference 
on small rumInants SInce my assumptIOn of addItIonal 
dutIes two weeks ago 

You are cordIally welcome to Uganda where I 
understand your mISSIOn IS to delIberate on SustaInable 
Small RumInant ProductIon In MIxed Crop-LIvestock 
ProductIOn systems on the AfrIcan contInent 

I gather that among the areas for dISCUSSIon are 

a) The role of small rumInants In the conservatIOn of 
ecology and Afnca s food secunty and 

b) The role of women In small rumInant development 
In AfrIca 
Both these tOPICS are central to AfrIca s 

envIronmental cnses and gender resource development 
the latter of WhICh I am dIrectly respC' .1SIble for and WIsh 
to be adVIsed more on the lOgIStICS 

HistorIcal perspectIve 
PermIt me however to share WIth you my thoughts on 
the past, present and future challenges we must 
overcome together In order to promote SOCIal and 
economIC progress through sustaInable ammal 
agnculture and food secunty 

From a hlstoncal perspeCtIve, the root causes of 
InSUffICIent lIvestock research and technology 
development In AfrIca are mamfestatIOns of 
misonentatIOn of resources by colomal polICIes The 
relatIOnshIp between AfrIcan people and theIr 
SOCIO-economiC enVIronment IncludIng food resource 
development, has always been out of balance The 
foreIgn polICIes not only destroyed the tradItIOnal and 
sustaInable methods of productIOn but also Introduced 
new modes of productIOn that stressed cash crops for 
export and profIt rather than conservatIOn of the 
envIronmental ecology and proVIdIng for food secunty 
For example 

(1) The goat was descnbed as a problem chIld of 
Afncan agnculture caUSIng deforestatIOn and soIl 
erOSIOn 

(n) Cash crops such as tobacco and cotton have been 
cultIvated In the raInY season In dIrect competItIOn 
for famIly labour to grow food crops and 
conservIng fodder for lIvestock 
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(m) Coffee, rubber, cocoa, palm oIl and sugar-cane 
plantatIOns took away land that could otherWIse 
have been used for food crop and ammal 
agnculture 

DIstlngUlshed partiCIpants, the histoncal 
antecedents of the current envIronmental and food 
secunty cnses In AfrIca should not pass unchallenged 
WIdespread famInes on the contInent are a consequence 
of enclave economIes and export economIes by foreIgn 
agenCIes ThIS Indeed faCIlItated the explOItatIon of 
natural and human resources In AfrIca WIthOut due 
attentIOn to the conservatIOn and regeneratIon of these 
resources ThIS IS why small rumInants development 
was SIdelIned In Uganda dunng the colomal era 
Instead, maSSIve ImportatIOns of fat slaughter cattle 
from European settler s farms In Tanzama and beef 
butter and mIlk from Kenya and whIte South AfrIca was 
pursued 

You may WIsh to recall from hIstory that our 
pre-colomal ancestors kept goats and sheep as kIngpIn 
domestIc lIvestock speCIes In every home They were 
housed III every hut of an average peasant famIly In rural 
AfrIca They were culturally shared among the entIre 
membershIp of the Afncan famIly and theIr productI vity 
was sustaInable 

Let me now put It to you, dear dIStIngUIshed 
SCIentIsts Is It not paradOXIcal today, that most of our 
countrIes are stIll submerged In the hIstOrIcal 
consequences of almost four centUrIes of 
pre-Independence domIllatIOn? Is It not true that thIs 
domIneenng Influence IS of unequal SCIentIfic and 
econormc relatIonshIp, WhICh In turn contnbutes to 
envIronmental stresses that affect lIvestock and 
food-crop prodUCtIVIty In AfrIca? 

PuttIng the hlstoncal perspectIve to Its nghtful 
conclUSIOn, I am of the VIew that there IS hardly any 
AfrIcan country today WIthout InherIted colomal 
InstItutIOn legaCIes and structures, be It III schools, army, 
research InstItutIOns or government bUSIness Some of 
these legaCIes Illclude urban-bIased development, 
Illstead of rural farmIng Infrastructures and un balanced 
export-onented strategIes, Instead of sustainable food
securIty progranunes TechnologIcal over-dependence 
scarCIty of approprIately trained manpower and paUCIty 
of research InformatIon about the mdigenous resource 
base are some of the bottlenecks to Afnca s 
post-lndependence development and mdeed to the 
growth of small rurmnant prodUCtIVIty In Mnca 

The problems WhICh have theIr roots m the 
pre-mdependence era have today become major 
constramts to several major aspects of development, 
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Opening address 

especIally In the restructurIng of the lIvestock and 
food-crop productIon sectors None of these problems 
however are amenable to short-tenn solutIons What 
AfrIca most urgently needs IS to have a strong hnkage 
between trammg, research and technology-transfer 
processes Afncan SCIentIsts must provIde the 
mfonnatlOn needed to fonnulate reahstIc polIcIes and 
agree on the most approprIate development strategIes 
whIch would be economIcally vIable socIally 
acceptable and envIronmentally sus tamable That way 
we can forget the colomal past 

Present situatIons 
Turmng to the present challenges regardmg food 
secunty, Uganda's average per capIta food avaIlabIlIty 
IS adequate, although nutntIOnal deficIencIes are 
rampant due to shortages of ammal protem sources, such 
as goat meat, beef, mIlk, mutton etc Contment-wIse, a 
perplexmg contrast eXIsts between AfrIca's populatIon 
growth rate of 3 0 to 4 0% and an average food 
productIon mcrease rate of 0 5 to 1 % per annum 

WIth a populatIOn growth of that magmtude the 
number of mouths to feed doubles every 20 years For 
example AfrIca s human populatIOn today IS put at 500 
mIllIon and IS expected to shoot up to 1 36 bIllIon by the 
year 2020 that means an extra 800 mIllIon mouths to 
feed 

The challenge IS how the 400 mIllIon small 
rummants m AfrIca WIth an average offtake of20% WIll 
contrIbute to ammal protem food securIty sources 
Furthennore, what role can sheep and goats play m 
promotIng mvestment m development of export 
agrIculture (IDEA) after satIsfymg the natIOnal or 
regIOnal food securIty needs? 

WIth respect to ecologIcal conservatIOn m a mIxed 
crop-lIvestock context I urge you, SCIentIsts to develop 
transferable technologIes that promote mtensIve use of 
ammal manure waste and recyclIng of crop reSIdues 
agro-Industnal by-products and planted fodder 
resources The technologIes should be compded In 
SImple handbooks and traInIng manuals for farmers, 
mstead of hIdmg them away In IncomprehensIble and 
unattaInable InternatIonal Journals 

I am aWare of the bottom-Ime concern of research 
SCIentIsts And that IS the magmtude of fInanCIal 
resources that AfrIcan governments Invest Into research 
and espeCIally hvestock research 

The colomallegacles of promotIng cash crops for 
export led to dIsproportIOnate allocatIOn of funds Into 
crop rather than ammal agrIculture Today AfrIcan 
countnes allocate a dIsmal 1 % of the AGDP 
[agrIcultural gross domestIC product] Into research 
Uganda's Investment Into research has been untIl 
recently a mere 02% of the AGDP These neglIgIble 
apportIOnments are largely utIhsed for payment of 
salarIes rather than procurIng eqUIpment and chemtcals 

ThIS state of affaIrs must be addressed by 
governments and donor commumtIes to fully support 
IndIgenous SCIentIfic and SOCIal research programmes 
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Uganda has addressed thIS problem serIously and we 
have put In place a natIOnal agncultural research 
orgamsatlOn (NARO) WIth three ot ItS SIX InstItutes 
dIrectly addreSSIng hvestock resource programmes 
Uganda also collaborates WIth several mternatIonal 
research centres IncludIng the recently concluded 
agreement WIth ILCA 

Future challenges 
Before I conclude let me address the future challenges 
by pOIntIng out the IneVItable the gender (women) role 
m lIvestock research and small rumInant development 

The first Issue IS the traImng of women as ammal 
and food SCIentIsts I challenge thIS forum to produce 
before me an mventory and percentage of women 
researchers mvolved mammal agrIculture It IS true m 
Afnca that women attend to the chIckens, goats, sheep 
and calves, they also mIlk cattle, make butter and ghee 
m predommantly male-owned herds and flocks 
PartICIpatory SOCIal development dIctates that the entIre 
famIly be Involved In the ownershIp, care and 
maIntenance of theIr resources It IS a motIvatIng factor 
to own an ammal and then care for ItS wellbemg Every 
member of the famIly - man, woman and chIld -
should share In the ownershIp of small and large stock 
as a baSIS for economIC emanCIpatIOn be It for school 
fee~, taxatIOn, food securIty or any other famIly needs 

That IS why I recommend, that the best gIft to one's 
WIfe or one schIld S bIrthday IS a cow goat or a chIcken 
I appeal to the professors and researchers to tram women 
SCIentIsts and extenSIon workers In ammal productIOn 
I further urge the Small Rummant Research Network to 
focus on the women human resource as your partners m 
Implementmg your programmes on the Afncan 
contInent 

In conclUSIOn, we In the government of the 
NatIonal ReSIstance Movement do agree that the paUCIty 
of well developed IndIgenous SCIentIfIC research 
capaCIty contrIbutes to food msecurIty and enVIron
mental degradatIOn whIch IS a reflectIOn of poverty 

Uganda happens to be fortunate m that our 
agrIcultural potentIal IS qUIte hIgh And WIth better 
approprIate SCIentIfic knowledge and envIronmental 
management we should be m a POSItIon to meet some of 
the needs of the eastern AfrIcan regIOn We have 
substantIal surpluses of gram commodItIes We can 
equally gam surplus m meat supply mcludmg hve small 
rumInants for mter-AfrIcan trade 

FInally I would lIke to commend the SRNET 
Co-ordmator and hIS counterpart team m Uganda for 
theIr tIreless efforts m brIngmg about thIs conference I 
also WIsh to thank the dIstIngUIshed delegates for 
devotIng much of theIr tIme to the preparatIOns of the 
SCIentIfic papers and for attendmg thIS conference, rIght 
here m Uganda I WIsh all of you fruItful dehberatIons 

I have therefore the pleasure to declare thIS 
conference offiCIally open 

For god and my country 
Thank you 
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Allocution d' ouverture 

Pr Yemkoye Alhassane 
President du Comlte dlrecteur du Reseau 

Excellence Madame la PresIdente, 

Honorables mVItes, 

Mesdames, MessIeurs, 

Je SUlS tres heureux de me trouver aUJourd hUl dans 
cette belle vIlle de Kampala et Je SUlS certaIn de partager 
ce plaISIr avec vous 

Apres Bamenda en JanVIer 1989 date de creatIOn 
de notre Reseau, NaIrobI en decembre 1990 et Arusha 
en decembre 1992, nous VOICI reums a Kampala dans Ie 
cadre de la 3eme Conference blennale du Reseau 
afncaIn de recherche sur les petIts rummants C' est pour 
nous I' occaSIOn de faire un brIan du chemm parcouru et 
de degager pour notre Reseau de nouvelles onentatIOns 
qUl tIennent compte a la fOIS des contraIntes mternes et 
externes a notre systeme de recherche zootechmque en 
Afnque 

Au cours de ses SIX annees d eXIstence Ie Reseau 
a essaye d' attemdre les obJectIfs qUlIUl ont ete assignes 
En effet, a travers son approche de recherche concertee 
qUl favonse par consequent la formatIOn et la cIrculatIon 
de l'mformatIOn, Ie Reseau a essaye, d'une part 
d' amelIorer la qualIte des recherches entrepnses par ses 
membres et d autre part, de contnbuer a une meilleure 
coordmatIOn de la recherche zootechmque en Afnque 

II a egalement reUSSI a susciter une pnse de 
conSCIence sIgmficatIve de I Importance des petIts 
rummants sur Ie contment en reUnIssant tous les deux 
ans une masse cntIque de chercheurs afncams appar
tenant aux systemes natIonaux de recherche agncole 
Cette pnse de conSCIence est developpee et renforcee 
par ses diverses publIcatIons 

Enfin Ie Reseau a contnbue dans une certame 
mesure a amehorer les condItIons de recherche de 
quelques centres natIonaux de recherche agncole par un 
apport fmancier apprecIable obtenu aupres des 
donateurs 

L'une des pnncipaies consequences des actIvites 
du Reseau sur les systemes natIOnaux de recherche 
agncole a ete Ie renforcement de leur capacite de 
recherche et nous pouvons affirmer que tant que Ie 
Reseau afncam de recherche sur les petits rummants 
disposera de I appUl finanCIer necessaIre II contmuera 
a aVOIr un Impact pOSItIf sur ces systemes natIonaux 

L msuffisance de fonds destmes a la recherche 
constitue I une des preoccupatIons maJeures de notre 
Reseau Cette SItuatIOn est generale au niveau du 
contment afncaIn et des pays en developpement En 
effet, la plupart de ces pays consacrent moms de 0,5% 
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de leur prodUlt mteneur brut (PIB) a la recherche
developpement alors que les differents forums 
mternatIonaux tenus sur ce sUJet en recommandent au 
mInImUm 1 % Cette attItude des Etats a I egard du 
financement de la recherche est due surtout a l' absence 
de polItIque sCIentIfique et technologIque La recherche 
n est pas consideree comme une pnonte par les 
gouvernements afncams, en partIcuher en penode de 
cnse economique 

En outre, on constate que dans la plupart des 
centres natIOnaux de recherche en Afnque, 70% a 90% 
des subventIons allouees sont absorbees par les charges 
de personnel Vne autre raIson de l'msuffisance de 
financement de la recherche en AfrIque est la faIblesse 
ou I'mexistence dans certams cas de lIens entre les 
mstitutIOns natIOn ales de recherche et Ie secteur 
produCtif 

Toutes ces difficultes ont des reperCUSSIOns 
negatIves sur les performances de nos chercheurs et 
partant de notre Reseau II est par consequent neceSSaIre 
de prendre en compte la dImenSIOn natIOn ale dans la 
resolutIon des problemes de financement de la recherche 
menee en Afnque par les membres de notre Reseau 
Chacun d'entre nous, dans la lImIte de sa sphere de 
responsabilIte au mveau natIonal, dOlt sensIbIhser son 
gouvernement de faQon a ce que la recherche SOlt 
mtegree comme element de la strategle de develop
pement natIOnal A cet effet les mecantsmes de 
financement pubhc et pnve de la recherche dOlvent etre 
revus 

II pourra etre propose les recommandatrons 
sUlvantes 

1 AllocatIon des ressources de I Etat a la recherche 
agncole sur la base de budgets- programmes adaptes 
aux besoms plunannuels des chercheurs, pouvorrs 
pubbcs et socletes 

2 MIse en place d un Fonds natIOnal de la recherche 
sCIentIfique et technologIque pour compenser les 
subventIons absorbees par les charges de personnel 
Ce fonds sera ahmente par I Etat les mstItutIOns et 
offIces publIcs et para-publIcs les orgamsmes 
regIOnaux et mternatlOnaux de recherche operant 
dans les pays 

3 OCtrOI d un regIme de faveur en matIere de taxes et 
d Impots aux InstItuts natIOnaux de recherche 
agncole sur les bIens, serVIces et dons afferents au 
developpement de la recherche 

4 Etabhssement de hens de partenariat entre les InstI
tutIons de recherche agncole et Ie secteur productIf 
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(PetItes et moyennes mdustnes) dans Ie but de 
faclhter Ie transfert des resultats de la recherche au 
secteur productIf et de canahser les fonds gouver
nementaux vers ces mstItutIons de recherche 

La mIse en oeuvre de ces mesures permettra 
d amehorer la capacite de recherche de nos systemes 
natIOnaux gage de reussite et de durabIhte de notre 
Reseau 

Cependant constrUIre une capacite sCIentIfIque et 
technologlque presuppose une reponse globale au 
besom de reformer Ie fmancement et la gestIOn des 
systemes natIonaux de recherche A cet egard, II est 
souhaltable que l' aide des donateurs solt onentee a la 
fOlS vers Ies pnontes defimes dans les plans de deveIop
pement SoclO-economlque et culture1 des pays du sud et 
vers Ia creatIOn et Ie soutIen des reseaux de recherche 
regIOnaux et mternatIOnaux Les donateurs devraIent 
contnbuer egaIement au financement des programmes 
etabhssant les hens entre les mstItutIons de recherche et 
Ie secteur productlf, car c est par Ie developpement 
economlque a travers Ia prospente des entrepnses que 
Ie systeme de recherche peut beneflcler d un fman
cement durable 

EnfIn, II faut favonser Ie systeme de pret 
d'asslstance techmque aupres des baIlleurs de fond~ 
(Banque mondiale) pour fmancer Ia I echerche agncoIe 
en Afnque 

Nous devons nous orgamser au sem du Reseau 
pour dIsposer d'une banque de donnees sur les Etats et 
orgamsmes regIOnaux et mternationaux qUI fmancent Ia 
recherche agncoIe en Afnque 
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Le bllan des actIOns entrepnses aupres des 
donateurs et b,ulleurs de fonds par Ie Comlte dlrecteur 
depUIs la conference d Arusha vous sera presente par Ie 
coordonnateur dans son rapport d activite 

En tant que Jeune reseau nous contmuerons a 
rechercher Ie soutlen de tous pour permettre a notre 
structure de se developper et de se renforcer 

Le Reseau dOlt mettre a profIt ces Journees pour 
elaborer les elements de sa strategle et fIxer ses pnontes 
en matIere de productIOn et de sante des petits rummants 
dans Ie nouveau cadre cree en matIere de recherche 
zootechmque mternatIOnale 

Au nom du comlte dlrecteur du coordonnateur et 

de tous les membres du Reseau, Je voudraIs remerCler 

smcerement tous Ies pays, mdlVldus et orgamsatIOns 
dont I appUI et la comprehensIOn ont perrrus a notre 
Reseau de Jouer plemement son role au mveau afncam 

En premIer heu Je clteraI Ie CIPEA qUI a touJours 
soutenu fmanclerement et matenellement notre Reseau 
depUIs sa creation En SUIte Je clterm la CEE et Ie NRI 
qUI Vlennent au premier rang de nos donateurs 

Enfm nos remerCIements vont aux autontes 
ougandmses pour Ie soutIen comblen utIle et Important 
qu elles ne cessent d apporter a notre Reseau nous 
permettant amSl de temr cette 3eme conference biennale 
dans cette belle et hlstonque capitale Kampala 

Vlve Ie Reseau afncam de recherche sur les petits 
rummants 

Vlve Ia cooperatIOn suentlhque mtematIOnale 
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Genetic Resources 
Enhancement and Utilisation 
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Biotechnology options for improving livestock production 
in developing countries, with special reference 

to sub-Saharan Africa 

J EO Rege 

InternatIOnal Livestock Centre for Afrzca (ILCA) 
POBox 5689 Addis Ababa EthlOpza 

Abstract 

TechnIques of modern bIOlogy such as molecular 
clOnIng of genes gene transfer genetic manIpulatIOn of 
anImal and plant embryo transfer genetic manIpulatIOn 
of rumen microbes chemical and bIOlogical treatment 
oflow quality anImal feeds fOflmproved nutntIve value 
genetically engllleered Immunodlagnostlc and 
Immunoprophylactlc agents as well as vetennary 
vaccmes, zntel alza are a reality today and are fmdmg 
their ways mto research and development programmes 
of developmg countnes BIOtechnology IS offenng 
unprecedented opportunIties for mcreasmg agncultural 
productivity and for protectmg the environment through 
reduced use of agro-chemlcals The major thrust m 
biotechnology research IS currently directed at solvmg 
Immediate problems of mdustnalised countnes with 
major lllvestment~ comlllg from transnatIOnal 
compames However many of the new dlscovenes and 
products will fmd their biggest markets m developmg 
countnes where the potential for Improvement m 
agncultural productivity and health IS greatest The 
Importance of bIOtechnology and ItS relevance IS only 
slowly bemg accepted by pohcy makers m developmg 
countnes In the presence of economic cnslS strong 
fiscal constramts rapid SOCial change and constant 
political mstabilities the difficulties associated With 
major policy changes m developmg countnes are 
enormous ThiS paper reviews aVailable biotechnologies 
With potential applicatIOn m hvestock Improvement and 
Identifies those which have been or may be applied m 
developmg countnes m general and Afnca m particular 
The review covers bIOtechnology applicatIOns m the 
areas of ammal genetics and breedmg mcludmg 
conservatIOn of ammal genetic resources ammal health 
phySIOlogy of lactatIOn and growth and ammal 
nutntlOn 

IntroductIon 
Developmg countnes are faced with the challenge to 
rapIdly mcrease agncultural prodUCtiVIty to help feed 
theIr growmg populatIOns WIthout depletmg the natural 
resource base BIOtechnology IS regarded as a means to 
meet both ObjectIves through addressmg the productIOn 
constraints of small-scale or resource-poor farmers who 
contnbute more than 70% of the food produced m 
developmg countnes 

Small Ruminant Research Network Workshop 

BIOtechnology can be defmed as any techmque 
that uses IIvmg orgamsms or substances from such 
organIsms to make or modify a product to Improve 
plants or anImals or to develop micro-organIsms for 
speCIfIC purposes BIOtechnology IS not new Man has 
used It for thousands of years to manufacture products 
such as beer wme and bread ConventIOnal plant and 
anImal breedmg which mvolves selectIOn and matmg of 
phenotYPically preferred mdlVlduals IS a good example 
of age-old applicatIOn of bIOtechnology What IS new 
about biotechnology comes from more recent 
breakthroughs such as recombmant DNA technology 
and assOCiated techmques monoclonal antibody 
technIques embryo mampulatlOn technology etc These 
have enhanced posslblhtles for mampulatmg biological 
systems for the benefit of mankmd 

Among agncultural and allied fields ammal 
productIOn and health have probably benefitted the most 
from bIOtechnology But successful applicatIOn of 
bIOtechnology has generally been hmlted to developed 
countnes SpeCifIcally there are hardly any success 
stones of the applicatIOn of bIOtechnology m the 
Improvement of hvestock productIOn m Afnca The 
purpose of thIS paper IS to review available bIO
technologies With potentIal apphcatlOn m livestock 
Improvement and to Identify those whIch have been or 
may be applied m developmg countnes m general and 
Afnca m particular In additIOn the paper gIves a broad 
brush exammatIOn of pOSSible reasons for failure of 
those technologies which have been tned The paper 
also presents examples of successful applicatIOn of 
bIOtechnology m Afnca and the potential role of 
bIOtechnology (both old and new ) m future livestock. 
development m Afnca The paper starts by presentmg 
an overview of bIOtechnologies With current and/or 
potential applicatIOns m the areas of reproductive 
phySIOlogy genetics and anImal breedIng anImal 
health phYSiology of lactatIOn and growth and anImal 
nutntlOn GIven the breadth of the tOpIC not much depth 
IS gIven to the reVIew of each area Rather an attempt IS 
made to highlIght the technologIes conSIdered to have 
current or potential applicatIOn The paper concludes 
with a fleetIng coverage of Issues concernIng the 
potential environmental hazards of genetic engmeenng 
and other bIOtechnologies and the need for their ethical 
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evaluatIOn and for an InternatIOnal regulatory 
mecham~m 

OverVIew of aVaIlable bIotechnologIes 

Reproductive physiology 

One of the challenges for genetIc Improvement IS to 
Increase reproductIOn rates Several reproductIOn 
techmques are aVailable The commonest of these are 
artificial InsemmatlOn (AI) embryo transfer and 
associated technologies Measurement of progesterone 
m milk or blood winch IS a Widely used techmque for 
momtonng ovarian functIOn and for pregnancy tests IS 
also an Important technology for managlllg the 
reproductIve functIOn of the ammal 

ArtIficial msemmatIon 

No other technology m agnculture except hybnd seed 
and fertlhser use, has been so Widely adopted globally 
as AI Progress In semen collectIOn and dilutIOn, and 
cryopreservatIOn techniques now enables a sIngle bull 
to be used Simultaneously In several countnes for up to 
100,000 msemmatlOns a year (Gibson and Smith 1989) 
This Implies that a very small number of top bulls can 
be used to serve a large cattle populatIOn In additIOn 
each bull IS able to produce a large number of daughters 
m a given tIme thus enhancmg the effiCiency of progeny 
testIng of bulls The Ingh Intensity and accuracy of 
selectIOn arlSlng from AI can lead to a four-fold Increase 
m the rate of genetic Improvement m dairy cattle relative 
to that from natural matmg (Van Vleck 1981) 

A Wider and rapid use of selected males through 
AI Will accelerate the rate of gender Improvement 
Also use of AI can reduce transmiSSIOn of venereal 
diseases m a populatIOn and the need for farmers to 
mamtaIn their own breedIng males, faCilitate more 
accurate recordIng of pedigree and minimise the cost of 
mtroducIng Improved stock However success of AI 
technology depends on accurate heat detectIOn and 
timely InsemInatIOn The former reqUires a certaIn level 
of expenence among farmers while the latter IS 
dependent on good Infrastructure Includmg transport 
network, and avaIlablhty of relIable means of transport 

Though AI IS Widely available In developIng 
countnes It IS used far less partIcularly In Afnca than 
m developed countnes Its use has been limited largely 
to exploratory' purposes mamly by research Institutions 
A few countnes IncludIng Botswana EthIOpia Ghana, 
MalaWI MalI, Nlgena Senegal and Sudan have taken 
the technology to the field mostly for programmes of 
upgradIng' Indigenous stock and as a service to a 

lImited number of commercial farmers keepmg exotic 
dalry cattle breeds A few others have m.ed the 
technology more Widely Kenya and Zimbabwe, for 
example, have elaborate AI systems which Include 
natIOnal InsemInatIOn services mcorporatIng progeny 
testIng schemes However even these have gone 
through penods of collapse or senous degeneratIOn and 
have had to go through rehabilItatIOn phases The 
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Republic of South Afnca IS probably the biggest user of 
AI technology In terms of number of InsemInatIons 
ThiS country also has what IS perhaps the best orgamsed 
progeny testIng scheme on the contment 

AI technology use IS still more generally 
associated With dauy cattle than other domestic 
lIvestock species The limitatIOns of AI use m beef cattle 
mclude the difficulty m detectIng heat In large beef herds 
kept on ranches and the less frequent handling of 
IndiVidual cows In sheep and goats the failure to 
develop a Simple non-surgical msemmatlOn procedure 
has prevented extensive explOItatIOn of the technology 
In sheep (Robmson and McEvoy 1993) However the 
technIcal success of laparoscopiC Intra-utenne 
msemmatIOn has prompted research mto less mvaSlve 
transcervlcal procedures (Halbert et a11990, Buckrell et 
al 1992) Also m Afnca research to Improve the 
freeZIng and-thaWIng propertIes of sheep semen IS 
underway In the RepublIc of South Afnca In pIgS use 
of AI IS hampered by the InabIlity to successfully 
cryopreserve boar semen 

AI IS credIted for proVIdIng the Impetus for many 
other developments whIch have had a profound Impact 
on reproductIve bIOtechnology Foote (1982) noted that 
studIes of oestrus detectIOn and ovulatIon control which 
evolved out of a need to correctly time InsemInatIOns 
led to the development of embryo transfer technology 

Embryo transfer (ET) 

Although not economIcally feaSible for commerCial use 
on small farms at present embryo technology can 
greatly contnbute to research and genetIc Improvement 
In local breeds There are two procedures presently 
avaIlable for productIOn of embryos from donor 
females One conSIsts of superovulatIOn followed by AI 
and then flushIng of the uterus to gather the embryos 
The other called In VItro fertilIsatIOn CIVF) conSIsts of 
recovery of eggs from the ovaries of the female then 
matunng and fertIlISIng them outSide the body untIl they 
are ready for ImplantatIOn Into foster females IVF 
faCIlItates recovery of a large number of embryos from 
a SIngle female at a reduced cost thus makIng ET 
techniques economIcally feaSIble on a larger scale 
AddItIOnally IVF makes avaIlable embryos SUitable for 
clOning 

The pnnclpal benefit of embryo transfer IS the 
pOSSIbIlity to produce several progeny from a female 
Just as AI can produce many offspnng from one male 
For example the average lIfetIme productIOn of a cow 
can be Increased from 4 to 25 calves IncreaSIng the 
reproductive rate of selected females has the follOWIng 
benefIts genetically outstandIng animals can contnbute 
more to the breedIng programme partIcularly If their 
sons are beIng !>elected for use In AI the rate of genetic 
change can be enhanced With speCIally deSigned 
breedmg schemes which take advantage of mcreased 
mtensity of female selectIOn combmed WIth mcreased 
generatIOn turnover transport of embryos IS much 
cheaper than that of lIve animals fisk of Importmg 
dIseases IS aVOided facIlitates rapId expansIOn of rare 
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but economically Important genetIc stocks, and the 
stress to exotIc genotypes can be avoided by haVIng 
them born to dams of local breeds rather than ImportIng 
them as lIve anImals 

Embryo transfer IS stIll not WIdely used despIte ItS 
potentIal benefits In developIng countrIes thIS IS maInly 
due to absence of the necessary facIlItIes and 
mfrastructure Even In developed countrIes cost 
consIderatIOns stIll IIrrut the use of commercIal embryo 
transfer In specIalIsed nIches or for a small proportIOn 
of best cows In the best herds Thus, In North Amenca 
and Europe, only about one out of 500 calves born In the 
last decade was from ET (SeIdel and SeIdel 1992) 
CommerCIal embryo transfer IS more popular WIth cattle 
than other specIes ThiS IS maInly because ET IS 
relatIvely eaSIer In cattle than the other specIes and also 
because It IS more economIcal In cattle (1 e cattle are 
worth more) AddItionally the low reproductIve rate and 
the long generatIOn Interval of cattle make ET much 
more advantageous In cattle 

ProductIon of several closely related, and hence 
genetIcally SImIlar IndiVIduals through ET technIques 
can make cntIcal contrIbutIOns to research For example 
a project at the InternatIOnal Laboratory for Research on 
AnImal DIseases (ILRAD) to locate the genes 
responSIble for tolerance of some cattle populatIOns to 
trypanosomIasIs reqUIred large numbers of closely 
related crosses of trypanotolerant and trypano
susceptIble cattle Use of ET has made It pOSSIble to 
generate such familIes thereby faCIlItating the search for 
genetIc markers of trypanotolerance AddItIOnally, ET 
could be useful In studYIng the extent to whIch a traIt IS 
Influenced by the embryo (dIrect component) or the 
reproductIve tract (maternal component) 

Embryo sexmg and c10nmg 

Although embryo seXIng may not have dramatic effects 
on rates of genetIc gaIn (Colleau 1991, KInghorn et al 
1991) It can conSIderably Increase effiCIency Taylor et 
al (1985) concluded from a study that an all-female 
heIfer system USIng ET was 50% more effiCIent than the 
hIghest achIevable In a tradItIOnal system It has been 
suggested that, If multIple sexed-embryo transfer 
became as routIne an operatIOn as AI IS beef operations 
based on thIS system could become competItI ve WIth pig 
and pOUltry productIOn In terms of effiCIency of food 
utIlIsatIOn 

Clones may be produced by embryo splIttIng and 
nuclear transfer (MacmIllan and Tervlt 1990) These 
offer the POSSIbIlIty for creatIng large clone famIlIes 
(WoollIams and WIlmut 1989) from selected supenor 
genotypes whIch In turn can be used to produce 
commerCIal clone lInes (SmIth 1989) However some 
studIes have concluded that clonIng of embryos WIll not 
Increase rates of genetIc progress In the nucleus but that 
It offers conSIderable advantages In IncreaSIng the rate 
of dissemmatIOn of tested superIor genotypes In 
commerCIal populatIOns (WoollIams 1989) Other 
potential applIcatIOns of clomng Include effICIent 
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evaluatIOn of genotype X enVIronment InteractIOns and 
testIng andlor dissemmatIOn of transgenIcs From a 
research standpOInt productIon of Identical SIblIngs 
should by ehmmatIng VarIablhty among ammals, 
greatly reduce the SIze and hence the cost of 
expenments 

Hormone use 

Use of hormonal assays to momtor reproductIve 
function can be rewardmg for both research purposes 
and commerCial lIvestock operatIOns ReproductIon can 
also be mampulated USIng hormonal treatments But 
whIle hormonal treatments have produced deSIrable 
results In some studIes In Afnca (Aboul-Naga et al 
1992) lack of awareness about theIr use and the fact that 
they are not economIcally VIable under most preVaIlIng 
productIOn CIrcumstances lImIt theIr use Progesterone 
and PMSG treatment and ImmUnISatIOn agamst 
androstenedIOne Increased ovulatIOn rate m OSSImi 
sheep Also exogenous melatonIn treatment of barren 
RahmanI ewes resulted m Increased proportIOn of 
ovulatIng ewes and a hIgher ovulatIOn rate (Aboul-Naga 
et aI1992) These responses however dId not result In 
Increased htter SIze because of Increased ova wastage 
Thus, In addItion to the ImpracticabIlIty ansIng from 
prohIbItive pnces of hormonal preparatIOns and the 
problems WIth hormonal admmistratIon at farm level 
there are other technIcal problems assOCIated WIth the 
use of these technologIes For example, technologIes 
aimed at mcreaSIng htter SIze m tradItIOnal small 
rummant productIOn systems should not be apphed 
unless management, mcludIng nutrItIOn, can be 
Improved m concert to ensure the surVIval of the 
addItional progeny 

ReproductIOn can also be mampulated WIthout 
applIcation of exogenous hormones Aboul-Ela et al 
(1988) reported that exposIng ewes to rams one week 
PrIor to matmg ( the ram effect ') Increased the 
percentage of ewes In oestrus (and hence the per cent 
mated) by 27% Such management approaches offer 
practical optIOns for mcreaSIng annual lamb (or kid) 
productIOn In SItuatIOns where other technologIes are 
eIther not aVaIlable or not appropnate Accelerated 
lambmg - IncreaSIng the number of lambmgs per year 
- can also be used to mcrease annual prodUCtiVIty 
However, In tropical and subtropical SituatIOns where 
anImals depend on seasonally avaIlable natural pastures, 
thIS practice may not be sustamable Under such 
CIrcumstances the reproductive cycle tends to be 
dIctated by aVaIlabilIty of feeds 

Ammal genetIcs and breedmg 

Genetic Improvement of lIvestock depends on access to 
genetIC varIatIOn and effective methods for explOitIng 
thiS VariatIOn GenetIC dIverSIty constitutes a buffer 
agaInst changes In the enVIronment and IS a key m 
selectIOn and breedmg for adaptability and productIOn 
on a range of environments 

In developed countrIes breedmg programmes are 
based upon performance recordmg and thiS has led to 
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substantIal Improvements In anImal productIOn 
Developmg countrIes have dIstInct dIsadvantages for 
settIng up successful breedIng programmes 
Infrastructure needed for performance testmg IS 
normally lackIng because herd SIzes are normally small 
and varIabIlIty between farms farmIng systems and 
seasons are large, reproductive efficIency IS low, due 
mrunly to poor nutntIOn, especIally In cattle and 
communal grazmg precludes ImplementatIOn of 
systematic breedmg and anImal health programmes 

Multiple ovulation embryo transfer and open 
nucleus breedlDg system 

MultIple ovulatIOn embryo transfer (MOET) IS a 
composIte technology whIch mcludes superovulatIon, 
fertIlIsatIOn, embryo recovery, short-term In vItro 
culture of embryos, embryo freezmg and embryo 
transfer Benefits from MOET Include Increasmg the 
number of offspnng produced by valuable females, 
IncreaSIng the population base of rare or endangered 
breeds or speCIes, ex Situ preservatIOn of endangered 
populatIOns, progeny testing of females and IncreasIng 
rates of genetIc Improvement m breedmg programmes 
GenetIc Improvement of rummants m developed 
countrIes has made much progress m the last 35 or so 
years through the use of large-scale progeny testmg of 
males As has been pomted out, the general frulure of 
extensIve use of AI m developmg countrIes has ImplIed 
that progeny testmg schemes cannot be operated WIth 
much success In any case the generally small 
herdslflocks and uncontrolled breedmg m communal 
grazmg SItuations preclude ImplementatIOn of progeny 
testmg SInlth (1988a) suggested that the Open Nucleus 
Breedmg System (ONBS) may be espeCIally valuable 
for developIng countrIes where the use of AI has been a 
frulure due to the reasons gIven above 

The ONBS concept IS based on a scheme WIth a 
nucleus herd/flock estabhshed under controlled 
condItIons to faCIlItate selectIOn The nucleus IS 
establIshed from the "best" anImals obtaIned by 
screenIng the base (farmers') populatIOn for outstandIng 
females These are then recorded IndiVIdually and the 
best IndIViduals chosen to form the elIte herd/flock of 
the nucleus If ET IS pOSSIble, the elIte female herd IS 
used through MOET With supenor Slfes to produce 
embryos whIch are carned by reCIpIent females from the 
base population The resultIng offspnng are reared and 
recorded and the males among them are evaluated USIng, 
as appropnate, the performance of theIr Sibs and paternal 
half SIbs and therr own performance From these an elIte 
group of males WIth hIgh breedmg values for the speCIfic 
trrut IS selected and used In the base populatIOn for 
genetic Improvement through natural serVICe or AI It 
should be noted that whIle MOET Improves the rate of 
progress substantially, It IS pOSSible to operate an ONBS 
WIthout ET technology espeCIally In speCIes such as 
small ruInlnants, With high reproductive rates Such 
schemes are beIng tned for sheep In West ASia by FAO 
(Jaslorowskt 1990) and In AfrIca (Yapi et al 1994) 
However avrulabIlIty of AI and ET m addition to 
IncreaSIng rates of genetic gam, enhance the flexlblhty 
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of the system For example germ plasm from other 
populatIOns can be Introduced easIly through semen 
and/or embryos One of the advantages of a nucleus 
herd IS that It proVides opportUnIty to record Information 
on more trruts than IS pOSSIble m a decentralIsed progeny 
testmg scheme 

The ONBS can be used for the Improvement of an 
Indigenous or exotic breed It can also be used to 
Improve a stabIlIsed crossbred populatIOn The level of 
the genetic response depends on the SIze of the scheme 
(that IS number of partICIpatIng herdslflocks and total 
number of anImals) and the selectIOn IntenSIty 

An ONBS can InItIally be developed to form a 
focus for natIOnal SIre breedmg and selectIOn actiVIties 
In tIme, and WIth expenence, the capacity can be 
expanded and ET mtroduced to mcrease the rate of 
genetIc progress 

At one tIme It was suggested that applIcatton of 
MOET m nucleus breedmg schemes could mcrease 
anImal genetIc gams by 30-80% (Nicholas and SmIth 
1983) More recently It has been concluded that the 
earlter figures were over-predIctIOns (Keller et al 1990) 
The over-predIctions arose partly because the assumed 
average number of progeny (eight) per donor female was 
unrealIstically high and partly because of wrong 
assumptlOns made about genetic parameters (Keller et 
al 1990) The realIstIC average number of lIve progeny 
per donor flushed IS In the range of 2-3 m sheep and 
cattle and 6-8 m goats (MacmIllan and Tervit 1990) 
ConSIderatIOn of these figures suggest that MOET could 
Increase annual genetic gams by 10-20% m large 
nucleus breedmg schemes However costs of operatmg 
such schemes In developIng countrIes need to be 
evaluated before they can be recommended 

Indicator traits 

Indicator trruts are characterIstics whIch are genetically 
correlated to traits of economIC Importance and are 
easier to measure than the latter Such trmts are usually 
not the target of genetic Improvements but proVIde an 
IndIrect means of Improvmg a targeted trmt BlaIr et al 
(1990) reVIewed some phYSlOloglcal and/or metabolIc 
charactensttcs whIch mIght be conSIdered as potential 
mdicator trmts Trmts such as testicular SIze m rams or 
bulls or FSH In ewe lambs (BodIn et al 1986) have 
potential as mdirect predIctors of fertilIty IndIcator 
traIts can Improve genetIC response by IncreaSIng 
accuracy of selectlOn and reducmg generatIOn mterval 
The value of an mdlcator traIt WIll depend largely on the 
magnItude of co-hentabilIty (square-root of the product 
ofhentabllIty of the mdicator and of the target trmt) and 
the genetIC correlatIOn between the two traits 
(WoollIams and SmIth 1988) WoollIams and Smith 
(1988) concluded that WIth high co-hentabilIty, 
selectIOn for the mdlcator trait alone can result m greater 
rates of response than IS pOSSible With progeny testmg, 
espeCially when breedmg values are not accurately 
measured by progeny testmg 

Packed cell volume (PCV) an mdlcatIOn of the 
extent of anaemIa, IS WIdely used as an mdlcator trmt for 
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pathologIcal condltlons assocIated WIth anaemIa For 
example, PCV IS currently used at ILRAD and ILCA 
(InternatIOnal Livestock Centre for Afnca) as an 
mdIcator of the effect of trypanosomIasIs and hence of 
trypanotolerance, and at ILCA as an mdIcator of effect 
of the endoparasIte Haemonchus contortus and hence as 
an Ihdlcator of resIstance to the parasIte 

Genetic markers and marker-assisted selectIOn 

A genetlc marker for a trait IS a DNA segment which IS 
assocIated wIth, and hence segregates m a predIctable 
pattern as, the traIt Genetlc markers facIlItate the 
"taggmg of mdlvldual genes or small chromosome 
segments contaInmg genes whIch mfluence the trait of 
mterest A vaIlablhty of large numbers of such markers 
has enhanced the lIkelIhood of detectIOn of major genes 
InfluencIng quantltatlve traits The method mvolves 
screenIng the genome for genes WIth a large effect on 
traits of econOmIC Importance through a procedure 
known as lInkage analYSIS (Paterson et al 1988) The 
chances of major genes eXiStIng for most trruts of 
mterest, and of findmg them are conSidered to be high 
(MackInnon 1992) The process of selectIOn for a 
partIcular traIt USIng genetlc markers IS called marker 
assIsted selectIon (MAS) MAS can accelerate the rate 
of genetIc progress by IncreasIng accuracy Qf selectIOn 
and by redUCIng the generatIOn Interval (SmIth and 
Simpson 1986) However, the benefit of MAS IS greatest 
for traIts WIth low hentabllIty and when the marker 
explaIns a larger proportIOn of the genetIc vanance than 
does the econOmIC traIt Lande and Thompson (1990) 
suggest that about 50% addItIonal genetIc gam can be 
obtaIned If the marker explams 20% of the addItIve 
genetIc variance and the economIc traIt has a hentabllIty 
of 0 2 MAS also faCIlItates Increased rate of genetIC 
gaIn by allOWIng measurement In young stock thereby 
redUCIng generatIOn Interval 

Marker IdentIficatIOn and use should enhance 
future prospects for breedIng for such traIts as tolerance 
or resIstance to envIronmental stresses IncludIng 
diseases Already, IdentIficatIOn of camers of genes for 
resIstance and IntroductIOn of such genes Into a 
populatIOn seems feaSIble for resIstance agaInst 
Tnchostrongylus colubnformls and Haemonchus 
contortus (GogolIn-Ewens et al 1990) It should also be 
pOSSIble to elImInate factors predIspOSIng sheep to 
LlstenoSls or SalmonellosIs (Blancou 1990) There IS 
also eVIdence for a major gene for resistance to the cattle 
tIck (Boophzlus mlcroplus) In a Hereford x Shorthorn 
cattle lIne called Belmont Adaptaur (Kerr et al 1994) 
Research IS currently underway at ILRAD to IdentIfy 
genetic markers for tolerance to Afncan trypano
somiaSIS In N Dama cattle and at ILCA for reSIstance to 
endoparasltes In Red MaasaI sheep 

Transgemc ammals 

A transgenIc anImal IS an anImal whose heredItary DNA 
has been augmented by addItIOn of DNA from a source 
other than parental germplasm through recombInant 
DNA technIques Transfer of genes or gene constructs 
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allows for the manIpUlatIOn of IndiVIdual genes rather 
than entIre genomes There has been dramatIc advances 
In gene transfer technology In the last two decades SInce 
the first successful transfer was carned out In mice In 
1980 (Palmiter et al 1982, Jaemsch 1988) The 
techmque has now become routIne In the mouse and 
resultIng transgemc mice are able to transmit theIr 
transgenes to their offspnng thereby allowmg a large 
number of transgenIc anImals to be produced 
Successful productIon of transgemc lIvestock has been 
reported for pigS, sheep rabbits and cattle The maJonty 
of gene transfer studies m lIvestock have, however, been 
carned out m the pig Although transgemc cattle and 
sheep have been successfully produced, the procedure 
IS stIll IneffiCIent In these speCIes (NIemann et a11994) 

Transgenesis offers conSiderable opportunIty for 
advances In medIcme and agnculture In lIvestock the 
abilIty to Insert new genes for such economically 
Important charactenstlcs as fecundIty, resIstance to or 
tolerance of other environmental stresses would 
represent a major breakthrough In the breedmg of 
commercially supenor stock Another opportunIty that 
transgemc technology could proVide IS In the productIon 
of medically Important proteIns such as msulm and 
clottmg factors m the mIlk of domestIc lIvestock The 
genes codIng for these proteIns have been Identified and 
the human factor IX construct has been successfully 
mtroduced mto sheep and expression achIeved In sheep 
mIlk (Clark et al 1990) Moreover, the founder anImal 
has been shown to be able to transmit the trait to ItS 
offspnng (Niemann et a11994) To date, the maJonty of 
genes transferred mto sheep have been growth hormone 
encodmg gene constructs Unfortunately, m most cases 
the elevated growth hormone levels have resulted mto a 
clInIcal diabetes situatIOn leadIng to an early death of the 
transgemc sheep (Rexroad et a11990) TransgenIc sheep 
have recently been generated which express the vlsna 
VIruS envelope gene (Clements et a11994) 

The first reports of the productIOn of transgemc 
ammals created a lot of excitement among bIOlogical 
sCientIsts In the field of ammal breedIng, there were 
diverse opmIOns on how the technology mIght affeC-t 
lIvestock genetic Improvement programmes Some 
(Ward et al 1982) belIeved that It would result m total 
reorganISatIOn of conventIOnal anImal breedmg theory 
while others (Schuman and Shoffner 1982) conSidered 
the technology as an extenSIOn of current ammal 
breedmg procedures whIch, by broadenmg the gene 
pool would make new and novel genotypes aVaIlable 
for selectIOn ApplIcatIon of the technology In anImal 
Improvement IS stIll far from bemg achIeved However, 
conSIderatIOn needs to be gIven to ItS potentIal role In 
thiS field Smith et al (1987) presented a comprehensive 
evaluation of strategies for deve10pmg testIng breedmg 
and dissemmatmg transgemc lIvestock In the context of 
quantitative Improvement of economic traits 

An Important contnbutIOn of transgentc 
technology IS In the area of baSIC research to study the 
role of genes In the control of phYSIOlogIcal processes 
The understandIng of the molecular control of hfe 
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processes has Important ImphcatlOns for both medicine 
and agnculture For example the generatlOn (through 
mutatlon of an endogenous gene) of an orgamsm which 
lacks a speCific gene IS a powerful tool to investigate the 
functlOn of the gene product ThIs type of genetIc 
analYSIS has been faCIlItated by the avaIlabIlIty of m vitro 
cultures of embryomc stem cells from mIce (Bradley 
1994) 

Recent advances m m Vitro technology (m vitro 
fertIlIsatIon and maturatIOn) WIll mcrease the number of 
zygotes avaIlable for gene transfer purposes ThIS plus 
the utIhsatIon of embryomc stem cell (StIce et al 1994) 
and pnmodlal germ cell (Stokes et a11994) technologIes 
should enhance the effICIency of gene transfer m cattle 
and sheep conSIderably 

GenetIc characterIsatIon of ammal genetIc 
resources 

Developmg countrIes are endowed WIth the majorIty of 
the global domestIc ammal dIverSIty - landraces 
strams or breeds Some lIvestock breeds m these 
countrIes are m ImmedIate danger of loss through 
mdlscnmmate crossbreedmg WIth exotIC breeds The 
Importance of mdIgenous lIvestock breeds hes m theIr 
adaptatIOn to local bIOtIC and abIOtIc stresses and to 
tradItIOnal husbandry systems However most of these 
ammal genetIC resources are stIll not charactensed and 
boundanes between dIstInct populatIOns are unclear In 
such cases breeds are defmed on the baSIS of subjectIve 
data and mfonnatIOn obtamed from local commumtIes 
Rehance on these CrItena as the baSIS for claSSIfIcatIOn 
for utIhsatIon and/or conservatIOn may be mIsleadmg 
AddItIonally, hIstOrIcal eVIdence IS not al way~ accurate 
relymg as It often does on sUbjectIve Judgements 
ArchIval research can reveal much about the orIgmal 
type of a breed or stram but It IS molecular genetIC 
eVIdence whIch IS factual and preCIse It IS m thIS sphere 
that bIOtechnology has an Important role 

GenetIc umqueness of populatIOns IS measured by 
the relatIve genetIC dIstances of such populatIOns from 
each other PolymorphIsm m gene products such as 
enzymes, blood group sy~tems and leukocyte antIgens 
whIch have tradItIOnally been used for measunng 
genetIC dIstance are bemg rapIdly replaced by 
polymorphIsm at the level of DNA both nuclear 
(Jeffreys and Morton 1987) and mItochondnal (Loftus 
et al 1994) as a source of mformatIOn for the estImatIOn 
of genetIc dIstances The fIrSt DNA polymorphlsms to 
be used WIdely for genome characterISatIOn and analYSIS 
were the restrIctIOn fragment length polymorphlsms 
(RFLP) (Southern 1975) whIch detect vanatIOns 
rangmg from gross rearrangements to smgle base 
changes Mlmsatelhtes sequences of 60 or so bases 
repeated many hundreds or thousands of tImes at one 
umque locus wIthm the genome have been used to 
generate DNA fingerpnnts tYPIcal of mdlVlduals wIthm 
specIe~ (Jeffreys and Morton 1987) MIcrosatelhtes 
(Weber and May 1989) repeats of SImple sequences the 
commonest bemg dmucleotIde repeats are abundant m 
genomes of all hIgher orgamsms mcludIng lIvestock 
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PolymorphIsm of microsatelhtes takes the form of 
vanatlOn m the number of repeats at any gIven locus and 
IS generally revealed as fragment length varIatIOn m the 
products of polymerase cham reactIOn (PCR) 
amphfIcatIOn of genomIC DNA usmg pnmers flankmg 
the chosen repeat sequence and speCIfic for a gIven locus 
(Kemp and Teale 1991) Ease of IdentIfIcatIOn and of 
sequence detenmnatIOn (Moore et a11992) and need for 
only small amounts of DNA are some of the advantages 
of mIcrosatelhtes AddItIOnally because mlcrosatelhte 
polymorphlsms can be descnbed numerIcally, they lend 
themselves to computerIsed data handlmg and analyses 
(Teale et al 1994) MIcrosatelhtes can be used m 
non-PCR systems m a way SImIlar to mlmsatelhte 
probes (Haberfeld et a11991) 

Randomly amplIfIed polymorphIC DNA (RAPD) 
(WIllIams et al 1990) has been extenSIvely used for 
genetIC characterISatIOn of a WIde range of orgarusms 
The techruque uses short (up to 10 bases) pnmers to 
amplIfy nuclear DNA m the PCR The procedure does 
not reqUIre knowledge of the sequence of DNA under 
study prImers are deSIgned randomly The baSIS of the 
polymorphIsm detected by thIS method IS that products 
are eIther generated m PCR or not 

Complete sequencmg of the genome IS the ultImate 
form of genetIc charactensatlOn Sequencmg has 
tradItIOnally been expensIve and labOrIOUS but WIth the 
advent of automated sequencmg thIS IS changmg 
rapIdly However sequencmg IS unhkely to be used as 
a techmque of chOIce for genetIc characterISatIOn 

Nel and TakezakI (1994) reVIewed statIstIcal 
methods for estImatmg genetIc dIstances and for 
constructmg phylogenetIc trees from DNA sequence 
data and concluded that dIfferent analytIcal methods 
may produce dIfferent results Teale et al (1994) 
commented on what conSIderatIOns to be made m usmg 
DNA polymorphIsm data for genetic dIstance 
estImatIOn and cautIOned that great care has to be taken 
m selectmg characten~atIOn methods and m mterpretmg 
the resultmg data WhIle recogmSIng the Importance of 
the umparental mode of Inhentance of mItochondnal 
DNA m detectIng underlymg populatIOn structure not 
dlscermble from analyses of nudear DNA, Loftus et al 
(1994) concluded that mItochondnal DNA analYSIS may 
not be suffICIent to resolve breed dIfferences wIthm 
AfrIca MacHugh et al (1994) suggested that 
mIcrosatellIte polymorphIsm may be more SUItable 
when trymg to dISCrImInate between closely related 
populatIOns Regardless of WhICh method IS used, the 
ultImate goal In genetIC charactensatlOn for 
conservatIOn IS to obtam a measure of avaIlable 
dIverSIty 

ConservatIOn of ammal genetIc resources 

The terms conservatIOn, preservatIOn, ex situ and m SItu 
are used here accordmg to the defInItIOn gIven by FAD 
(1992) There are several ways dIffenng m efficIency, 
techmcal feaSIbIlIty and costs to conserve ammal 
genetIC resources Developmg and utIlIsmg a genetIC 
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resource IS consIdered the most ratIOnal conservatIOn 
strategy However, there are cases where ex situ 
approaches are the only alternatives Ex SItu approaches 
mclude mamtenance of small populatIOns m domestIc 
ammal zoos, cryopreservatIOn of semen (and ova), 
cryopreservatIOn of embryos, and some combmatIOns of 
these Brem et al (1989) revIewed bIOtechnologIes for 
ex SItu conservation 

CryopreservatIon of gametes embryos or DNA 
segments can be qUIte an effective and safe approach for 
breeds or strams whose populatIOns are too small to be 
conserved by any other means The safety of these 
methods has been demonstrated by background 
madlatlOn studIes For example, studIes based on 
madlatIOn of mouse embryos exposed to the eqUIvalent 
of hundreds of years of background mutation showed no 
detectable damage (Whlttmgton et aI1977) 

RegeneratIOn of offspnng followmg transfer of 
frozen-thawed embryos has been successful for all 
major domestic specIes except the buffalb (Teale et al 
1994) In cattle the transfer of frozen-thawed embryos 
IS now a commercIal practice and embryo survIval rate 
after thawmg can be as hIgh as 80% With a pregnancy 
rate of about 50% CryopreservatIOn of oocytes 
followed by successful fertIlIsatIOn and lIve births have 
been achIeved m the mouse Cryopreserved bovme 
oocytes have been successfully matured and fertilIsed In 

vitro and zygotes developed to blastocyst stage (LIm et 
al 1991) These trends strongly suggest that long-term 
cryopreservatIOn of mammalIan oocytes IS pOSSIble 
(Teale et al 1994) 

Respective pregnancy rates of 58 and 50% for 
fresh and frozen-thawed In VItro produced embryos have 
been reported (Lu et al 1990) Also, calves have been 
produced from transfer of both splIt and frozen-thawed 
In vitro produced embryos 

EconomIC aspects of genetic conservation m farm 
ammals has been assessed by Brem et al (1984) The 
study concluded that costs of ex situ hve ammal 
conservatIOn was moderate to hIgh whIle costs of 
long-term cryopreservatIOn of gametes were low 

Development m genetIC engmeenng cryobIOlogy 
cell bIOlogy and embryology WIll proVIde techmques 
that may enhance our abIlIty to preserve germplasm In 

vItro Techmques such as transfer of DNA wlthm and 
between species and the productIOn of VIable transgemc 
anImals are far from practical applIcatIOn However, 
bIOtechnology wIll certamly contnbute newer and 
cheaper methods for preservatIOn such as storage of 
catalogued DNA At present other than lIve ammal and 
embryo preservatIOn the other techmques do not allow 
preservatIOn of genomes m a form whIch can be 
reac1:J.vated In toto at a later stage but they permit the 
preservatIOn of mdIvidual genes or gene combma1:J.ons 
for pOSSIble future regeneratIOn 

ConservatIOn of IndIgenous ammal genetIC 
resources should be one of the pnonty hvestock 
development actiVIties for developmg countnes The 
cn1:J.callmportance of these resources to their owners m 
developmg countrIes need not be emphaSIsed TheIr 
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Importance to developed countnes IS also becommg 
eVIdent as mdlcated by the mcreasmg ImportatIOn of 
tropical germplasm by these countrIes It IS hIghly lIkely 
that these resources WIll become of mcreasIllg 
Importance to the mdustnalIsed countnes eIther as 
sources of umque genes or when envIronmental 
concerns neceSSItate change m productIOn systems 
Developed countnes should thus aSSIst III the 
conservatlOn and development of these resources 
Technology for cryopreservatIOn of semen and embryo 
IS suffICiently developed to be applIed m developmg 
countnes What IS mlssmg IS fmanclal support to 
Implement conservatIOn programmes Such support has 
been proVIded for world-WIde conservatIOn actl vIties for 
plant germplasm There IS also a strong case for support 
of ammal genetic resources conservatIOn 

Ammal health 

Disease diagnOSIs 

Successful control of a disease reqUIres accurate 
dIagnOSIS ThIs has been greatly Improved m recent 
years through developments m bIOtechnology The most 
recent major development the fmdmg that It IS posslble 
to ImmortalIse mdIvldual antIbody-producmg cells by 
hybndisatIOn to produce antIbodIes of a gIven class, 
speCIfICIty and affimty (I e monoclonal antlbodIes) has 
proVIded a tool that permIts the analYSIS of VIrtually any 
antlgemc molecule (Kenneth et al 1980) The use of 
monoclonal antIbodies has revealed that the faIlure of 
vaccmes (e g of rabIes) to proVIde protectIOn m all parts 
of the world was due to the dIverSIty m the antIgemc 
composItIon of the causatIve VIrUS (Wlktor and 
Koprowski 1980) The (monoclonal antIbody) 
technology IS relatIvely Simple and can readIly be 
applIed m developmg countnes Monoclonal antIbodies 
are currently supplIed to developmg countnes dIrectly 
or m the form of kits and SImple reagents for completIOn 
of the tests (Fems et al 1988) For example kits for 
nnderpest VIruS diagnOSIs used m AfrIcan countnes 
come m thIS form 

The abIlIty to generate hIghly speCIfic antIgens by 
recombmant DNA techmques has made It pOSSible for 
an mcreasmg number of enzyme-lInked Immunosorbent 
assays (ELISA) to have the capacIty to dIfferentIate 
between Immune responses generated by vaccmatIOn 
from those due to mfectlOn (Robmson and McEvoy 
1993) ThiS has made It pOSSible to overcome one of the 
major drawbacks of antIbody detectIon tests the fact 
that, because antIbodIes can perSIst mammals for long 
pen ods theIr presence may not mdlcate current 
InfectIOn ILRAD has developed a techmque to 
overcome thIS problem m dIagnOSIS of trypanosomIasIs 
The paraSIte an1:J.gen detectIOn test uses monoclonal 
antIbodIes raised III laboratory mIce (Nantulya and 
LmdqvIst 1989) to capture the paraSIte antIgens whIch 
are then revealed by theIr reactIOn WIth a second layer 
antIbody to whIch IS conjugated an easIly detectable 
enzyme ThiS test reveals current mfectIOns and 
faCIlItates differentlatIOn between the major 
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trypanosome speCIes ThIS has Important ImplIcatIOns 
for dIsease control espeCIally because of the assocIatIon 
of dIfferent parasIte specIes wIth dIfferent epIde
mIOlogIcal and dIsease cIrcumstances 

The advent ofPCR has enhanced the sensItIvIty of 
DNA detectIOn tests conSIderably For example, PCR 
used m combmatIOn wIth hybndlsatIOn analysIs, has 
been shown (Brandon et al1991) to provIde a sensItIve 
dIagnostIc assay to detect bovIne leukosIs VIrUS 

Other dIagnostIc techmques Include nucleIC aCId 
hybndlsatIOn (NAD) and restnctIOn endonuclease 
mappmg (REM) As has been mdlcated above, one of 
the most valuable features of these molecular techmques 
IS theIr speCIfiCIty and sensItIvIty A good example of 
the specIfIcIty of NAD IS Its applIcatIOn In 
dIstmgUIshmg mfectIOns caused by peste des petlts 
rummants (PPR) VIruS from rlllderpest (Lefevre and 
Dlallo 1990), dIseases whose symptoms are clImcally 
IdentIcal and whIch cannot be dIstInguIshed 
antIgemcally wIth avaIlable serologIcal reagents ThIS 
techmque also allows comparIson of VIruS Isolates from 
dIfferent geographIcal locatIOns DetaIled overvIew of 
bIOtechnologIcal tools for dIagnOSIs of lIvestock 
dIseases has been provIded by Bourne and Bostock 
(1992) and Robmson and McEvoy (1993) 

Other aVaIlable dIagnostIc techmques whIch may 
have applIcatIOn In small rummants and/or cattle 
mclude nucleIC aCId probes (NAP) for heartwater 
(Cowdria rummantlum) chlamydza pSltaCCI, 
ParatuberculosIs and Bluetongue (Blancou 1990, 
Knowles and Gorham 1990), restrIctIOn endonuclease 
reactIOn (RENR) for dIagnOSIs of Corynebactenum 
pseudotuberculosIs (Knowles and Gorham 1990), PCR 
for characterIsIng subtypes of Bluetongue from dIfferent 
geographIcal regIOns (Osburn 1991) monoclonal 
antIbodIes (MAB) for dIfferentIatIng false posItIve 
antI-Brucella tItres caused by Yersmla enterocoiztlca 
and true pOSItIve antI-Brucella tltres In latent Infected 
ammals (Haas et al 1990) and MAB for dIagnOSIs of 
Toxoplamosls, PasteurellOSIS, Mycoplasma spp, PPR 
and Boder DIsease (Blancou 1990, Lefevre and Dlallo 
1990) Examples of tropIcal dIseases for whIch 
dIagnostIc tests are avaIlable are presented In Table 1 
Teale (1991) reVIewed the dIagnostIc techmques that are 
currently avaIlable or whIch could be developed In the 
near future 

Table 1 Tropical diseases for which probes and monoclonal 
antibodies (MAE) me avmlable 

VIral dIseases 
RInderpest 
Peste des petIts 

rummants 
Bluetongue 
Afncan horse 

sIckness 

Bactenal dIseases 
Cowdnosls 
ContagIous bovme pleuropneumoma 

ContagIOUS agalactIa 
ContagIOUS capnne pleuropneumoma 

Foot and mouth AnaplasmOSIs (A centrale and 
dIsease A margmale) 

VeSIcular Haemorrhaglc septIcemIa (only MAB 
stomatitIs avaIlable) 

Source Lefevre (1992) 
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Vaccmes 

ConventIonal means of controllIng major lIvestock 
dIseases Include chemotherapy vector control, 
vaCCInatIOn, slaughter of Infected stock, and other 
management practIces (IncludIng grazIng management 
and controlled stock movements) Vector control 
reqUIres contInUOUS applIcatIOn of pestICIdes These are 
often unaffordable to farmers In developIng country 
Moreover where these drugs or pestICIdes are used, 
reSIstance by parasites IS often encountered and 
reInfectIOn follOWIng admlmstratIOn of drugs agaInst 
parasItIc dIseases usually occurs AddItIonally In many 
cases drugs are not readIly aVaIlable locally In some 
cases where they are aVaIlable, they are llleffechve, 
eIther be",ause they have been partly preserved or they 
are not genume 

ImmumsatIOn remaInS one of the most economIcal 
means of preventIng specIfIC dIseases An effectIve 
vaccme can produce long-lastIng Immumty In some 
cases vaCCInatIOn can proVIde lIfetIme Immumty 
Moreover a small number of doses IS usually reqUIred 
for protectIOn Level of Infrastructure and logIstIcal 
support reqUIred for a large-scale vaccmatIOn 
programme IS such that a successful vacclllatIOn 
campaIgn can be Implemented In remote rural areas In 
general vaccmes offer a substantIal benefIt for 
comparatIvely low cost, a prImary conSIderatIOn for 
developlllg countnes 

VaCCInes have conventIonally been produced by 
several methods some of WhICh have become rather 
statIc WIth regard to effIcacy safety stabIlIty and cost 
Very effectIve vaCCInes agamst ammal dIseases such as 
rInderpest and pIg cholera have been In use for more than 
20 years and have helped to SIgnIfIcantly reduce the 
InCIdence of these dIseases world-WIde However, 
vaccmes of questIOnable efficacy also eXIst Impotency 
InstabIlIty, adverse !>Ide effects and reverSIOn of 
attenuated orgamsms to wIld (dlsease-causmg) forms 
represent some of the problems However, research 
strategIes for the development of better cheaper and 
safer vaccmes are constantly beIng sought Through the 
use of monoclonal antIbodIes and recombInant DNA 
technologIes It IS now pOSSIble to defIne and produce 
Immunogemc components much more rapIdly These 
technologIes are IncreasIngly beIng used to clanfy the 
pathogenetIc mechamsms and Immune response to 
mIcrobIal dIseases (Wray and Woodward 1990, 
McCullough 1993) ThIS should lead to the productIon 
of more effectIve vaCCInes In the future To date many 
candIdate vaCCInes have been produced by these 
techmques However, only few of these are beIng 
produced commercIally 

Table 2 summarIses some vaCCInes developed by 
recombInant DNA technology There are other vaCCInes 
under varIOUS stages of development The follOWIng are 
of partIcular relevance to small rumlllants recombInant 
vaCCllles agaInst Bluetongue and RIft Valley Fever may 
soon be avaIlable for fIeld use (Osburn 1991), a hybrId 
VIruS vaCCIne agaInst Orf (ReId 1989), a thermostable 
recombInant vaCCIne agaInst PPR (Lefevre and Dlallo 
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1990) and recombmant vaccmes agamst Taema OVIS and 
Echmococcus (Blancou 1990) tIck gut antIgens and 
Haemonchus gut antIgens produced by molecular 
techmques offer ways for prophylaXIS agamst these 
parasites Progress IS also bemg made towards the 
development of vaccmes agamst BabeSIOSIS and 
TheIlenOSIS m cattle (Wnght 1990) which may mdlcate 
prospects for SImilar Immune-prophylaxIs becommg 
avaIlable for sheep and goats as well 

Table 2 Example of some novel animal vaccmes 

SQecies 
AVIan 

BOVine 

SWine 

EqUine 

Disease Producer 
COCCIdIOSIS Genex and A H RobinS 
Newcastle VIruS Codon and Salsbury labs 

PapIlloma VIruS Molecular genetIcs 
VIral dIarrhoea CalIfornIa BIOtechnology 
BrucellOSIS Rlbl ImmunoChem 
Rmderpest USDA and UnIversIty of 

CalIfornIa DaVIS 

Parvovlrus Apphed BIOtechnology 
Dysentery Codon 

Influenza Herpes CalIfornIa BIOtechnology 
ApplIed BIOtechnology 

ComQanIon Canine Qarvovlrus AQQlIed BIOtechnology 

Sources Van Brunt (1987) CunnIngham (1990) 

PhYSiology ofiactatlOn and growth 

Recombmant bovme somatotropIn (BST) IS a 
genetIcally engmeered synthetIc analog of the natural 
growth hormone (Bauman et a11985) Smce the 1970s 
there have been a number of studIes on the effects of 
BST on mIlk YIeld reproductIve performance and health 
as well as Its likely effect on humans who consume such 
milk Under good management and feedmg regular 
BST admmlstratIOn to lactatmg dairy cows mcreases 
milk Yield by 15-30% and also mcreases effiCIency of 
milk productIOn 

BST IS now readIly available and IS already m 
commercIal use m the Umted States However, the 
appropnateness of BST use to mcrease mIlk productIon 
m the USA IS doubtful as the country already has a mIlk 
surplus and the public IS also concerned about ItS effects 
on health Indeed, the benefit of BST m the USA IS 
perceIved to be towards reducmg the productIOn costs 
oflarge datry farms, but thIS could push smaller farmers 
out of the market The appropnateness of BST use for 
developmg countnes IS stIll a matter of debate Those 
supportmg ItS IntroductIOn argue that Its use m 
commercIal datry farms could mcrease the natIOnal mIlk 
output Those opposed pomt out the fact that BST does 
not Improve mIlk YIeld m mdlgenous non-daIry breeds 
and that Its use on crossbred and exotic daIry cattle WIll 
reqUIre more feedmg and that provlSlon of adequate 
nutntIon IS already a problem for most daIry operatIOns 
m developmg countrIes 
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Whether or not BST affects reproductive 
performance has not yet been conclUSIvely established 
Although most reports have mdlcated nonslgmficant 
effects ofBST on reproductIve performance, most such 
studIes have been on smgle lactatIOns the effect ofBST 
on lifetIme productiVity needs to be mvestIgated Some 
studies (McBnde et al 1990, Phipps et al 1990) have 
shown that feed conversIOn effiCiency declines m 
subsequent lactatIOns The study by Phipps et al (1990) 
also mdlcated a declme m the mcremental amount of 
mIlk Yield from BST applIcatIOn m subsequent 
lactatIOns Additionally, the effect of BST on 
reproductive performance IS lIkely to be more adverse 
m the presence of higher bIOtiC and ablOtlc stresses, 
mcludmg nutntIOnal stresses (Burton et al 1990, 
Lormore et al 1990) There IS also need to examme the 
economics of BST applIcation m view of the known 
aSSOCIatIOn of ItS use With mastitis (Burton et al 1990) 
and other mfectlOns BST use IS thus bound to be 
aSSOCiated With mcreased use of antibIOtIcs and other 
vetennary drugs Thus, m evaluatIng the potential role 
of BST m developmg countrIes, one needs to conSider 
not only the pOSSIble response levels of the cattle m these 
countries to BST treatment, but also the cost ofBST, the 
amount and cost of other mcremental mputs reqUired for 
effective use of BST, and the mIlk pnces UltImately 
the mam techmcal constramt to BST use m developmg 
countries Will not only be ItS cost but the absence of an 
effiCient delIvery system current use of the technology 
reqUires regular mJectlOns 

Porcme somatotropm (PST) and recombmant 
growth hormone stimulatory peptldes (e g growth 
hormone releasmg factor, GRF) along With BST have 
been shown to mcrease growth rates by 8-38% m cattle 
sheep and pIgS In almost all cases admimstratIOn of 
exogenous growth hormones have been aSSOCiated WIth 
mcreased carcass protem and reduced carcass fat (Hart 
and Johnson 1986) Other growth promotmg agents 
(e g anabolIc sterOids and beta agomsts) have been 
shown to have even larger effects but public concerns 
over the pOSSible reSIdual effects m meats have led to 
theIr bemg banned m most developmg countnes The 
use of anabolic Implants IS however, permItted m some 
countnes such as the USA 

Ammal nutritIOn 

NutntIon represents one of the most senous hmitatlOns 
to hvestock productIOn In developIng countnes, 
espeCIally m the trOpICS Feed resources are madequate 
m both quality and quantIty partIcularly dunng the dry 
seasons BIOtechnologIcal optIOns are avaIlable for 
ImprOVIng rumen fermentatIOn and enhancmg the 
nutntl ve value and utilIsatIOn of agro-mdustnal 
by-products and other forages (Kundu and Kumar 
1987) 

FIbrous feeds mcludmg crop reSIdues of low 
dIgestibIlIty constitute the major proportIOn of feeds 
avaIlable to most rumInants under smallholder 
SituatIOns m developmg countnes The assOCIated low 
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prodUCtiVIty can be overcome to some extent by several 
means among whIch are balancIng of nutnents for the 
growth of rumen mIcrofiora thereby facIlItating effIcIent 
fermentative dIgestIOn and provIdIng small quantIties of 
by-pass nutrIents to balance the products of fermentatIve 
dIgestIOn enhancIng dIgestibIlIty of fIbrous feeds 
through treatment WIth alkalI or by manIpulatmg the 
balance of organIsms In the rumen and genetIc 
manIpUlatIOn of rumen mIcro-organIsms currently 
acknowledged as potentIally the most powerful tool for 
enhancmg the rate and extent of dIgestIOn oflow qualIty 
feeds Rumen lll1cro-organIsms can also be mampulated 
by addmg antIbIOtIcs as feed addItIveS, fats to elImmate 
or reduce rumen cIlIate protozoa (defaunatIOn), protem 
degradatIOn protectors, methane mhlbitors, buffer 
substances, bactena or rumen COntent andlor branched 
cham volatIle fatty aCIds 

Increasmg dIgestibIlIty oflow-qualIty forages 

Low-qualIty forages are a major component of rUlll1nant 
dIets m the trOpICS Thus much progress can be made by 
Improvmg the forage component of the ratIOn The 
charactenstlc feature of tropIcal forages IS theIr slow rate 
of mIcrobIal breakdown m the rumen WIth the result that 
much of the nutrIents of the feed are VOIded m the faeces 
The slow rate of breakdown also results m reduced 
outflow rate of feed reSIdues from the rumen WhICh 
consequently depresses feed mtake At present, the mam 
treatment methods for forages such as cereal straws are 
eIther mechanIcal (e g gnndmg), phYSIcal (e g 
temperature and pressure treatment) or a range of 
chelll1cal treatments of WhICh sodIUm hydroXIde or 
ammoma are among the more successful (Greenhalgh 
1984) 

The lIgnIfIcatIOn of the cell walls prevents 
degradatIon by cellulase or hemlCellulase enzymes 
Fortunately, It IS possIble to use IIgnase enzyme 
produced by the soft-rot fungus (Phanerochaete 
chrysosporlum) WhICh causes a hIgh degree of 
depolymensatIOn of IIgnm (Tlen and KIrk 1983) The 
enzyme acts lIke a peroXIdase and causes cleavage of 
carbon-carbon bonds At present the levels of the 
IIgnase enzyme produced by the basIdIOmycete fungI 
are InsuffICIent for the treatment of straw on a 
commerCIal scale However, It IS conceIvable that the 
use of recombmant DNA engmeenng techmques wIll 
allow the modIfIcatIOn of the IIgnase genes and aSSOCIate 
protems to mcrease theIr effICIency and stabIlIty The 
lIgmn gene has to date been cloned and sequenced from 
P chrysosp0rlum (Zhang et a11986, Tlen and Tu 1987) 

Improvmg nutritive value of cereals 

Moderate protem content and low amounts of speCIfIC 
ammo aCIds lImIt the nutrItIve value of cereals and cereal 
by-products (e g barley IS low m lysme and threomne) 
ThIS IS a major lImItatIOn m the ratIOn formulatIOn for 
non-rummant lIvestock WhICh neceSSItates addItIOn of 
expenSIve protem supplements There are on-gomg 
studIes to enhance the low level of lysme m barley by 
genetIcally engmeenng the gram genome (MIflm et al 
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1985 Shewry and KreIS 1987) Genetic modIfIcatIOn 
through InSertIOn of genes Into nce protoplasts and 
generatIOn of transformed plants has already been 
achIeved 

Removmg anb-nutrItIve factors from feeds 

AntI nutntIve factors m plant tIssues mclude protease 
InhIbItors tannIns phytohaemagglutInIns and 
cyanogens m legumes, and glucosmolates, tannms and 
sanapme m OIlseed rape (Brasslca nap us) and other 
compounds m feeds belongmg to the BraSSlca group As 
WIth ammo aCId defICIenCIes the adverse effects of these 
compounds are more marked m non rummants than m 
rummants (Chubb 1983) ConventIonal plant breedmg 
has been used to reduce and, m some cases, elImmate 
such antI-nutntIve factors An example IS the 
mtroductlon of cultlvars of OIlseed rape whIch are low 
m, or free from eruCIC aCId and glucosmolates A 
combmatIOn of genetIC engmeenng and conventIOnal 
plant breedmg should lead to substantIal reductIOn or 
removal of the major antI-nutntIve factors m plant 
speCIes of Importance as ammal feeds 

Transgemc rumen mIcrobes (see below) could also 
playa role m the detOXIfIcatIOn of plant pOIsons (Gregg 
1989) or InactIvatIOn of antInutntlOnal factors 
Successful mtroductIOn of a capnne rumen moculum 
obtamed m Hawall mto the bovme rumen m AustralIa 
to detOXIfy 3-hydroxy 4(IH) pyndme (3,4 DHP), a 
breakdown product of the non-protem ammo aCId 
mimOSIne found In Leucaena forage (Jones and 
Megarnty 1986) demonstrates the pOSSIbilItIes 

Improvmg nutrIbve value of conserved feed 

The conservatIOn of plant matenal as SIlage depends 
upon anaerobIC fermentatIOn of sugars m the materIal 
WhICh m turn IS mfluenced by the abIlIty of naturally 
occurrmg lactIC aCId bactena to grow rapIdly on the 
avaIlable nutnents under the eXIstmg phYSIcal 
enVIronment Unless the ensiled materIal IS sterIlIsed 
lactIC aCId bactena are always present However the 
enSIlIng condItIOns may not always be Ideal for theIr 
development In addItIOn to the number and type of 
bactena, other mterrelated factors may affect qualIty of 
sIlage IncludIng avaIlabIlIty of water-soluble 
carbohydrates the dry-matter content the pH and extent 
of aIr exclUSIOn For example, lack of water-soluble 
carbohydrates may be overcome by wIltmg the matenal 
to raIse the dry matter to a level at whIch less aCId IS 
reqUIred to stabIlIse the fermentation The aVaIlabIlIty of 
sugars m the matenal and the rate at whIch the dIfferent 
mIcro-orgamsms multIply also mfluences the ensIlage 
process 

Throughout thIS century research workers have 
InvestIgated ways through WhICh the fermentatIOn 
process m SIlage makmg can be controlled m order to 
Improve the feedmg qualIty ofthe resultmg sIlage Use 
of addItIves to restnct the actIVIty of the mlcro
orgamsms to stImulate the fermentatIon by the lactIC 
aCId bacterIa or SImply as nutnents has been one of the 
approaches AddItIves used m the early studIes mcluded 
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chloroform, toluene and cresol (to InhIbIt bacterIal 
growth) and sulphurIC aCId and hydrochlorIC aCId (to 
reduce the pH) Indeed, over the last 40 to 50 years, 
corrOSIve, aCId-contaInIng addItives have been wIdely 
used In sIlage makIng Other fermentatIOn InhIbItors 
WhICh have been studIed Include orgamc aCIds, salts of 
aCIds formaldehyde and other aldehydes, sodIUm 
hydroxIde and antibIotics Of these formIc aCId IS 
probably the most wIdely studIed and has been reported 
to have a benefIcIal effect on the fermentatIOn process 
and on the nutrItive value of sIlage SulphurIC aCId IS 
cheaper than formIc aCId and IS popular In some 
countries However, aCids are a hazard on the farm and 
can be particularly dangerous If recommended to 
unInformed farmers Salts of aCIds are safer to handle 
but are less effectIve than the aCIds from WhICh they are 
derIved 

The hazardous nature of some of the chemical 
additI ves has necessItated a search for alternatIve 
compounds for ImprOVIng the ensIlage process A group 
of compounds claSSified as fermentatIOn stimulants 
have been WIdely studIed These Include sugar sources 
(e g molasses and whey), enzymes and Inocula oflactIc 
aCId bacterIa Molasses IS of partIcular relevance to 
smallholder farmers In developIng countrIes In the 
tropICS where sugar-cane IS produced and processed 
Enzymes are essentIal for the breakdown of cell wall 
carbohydrates to release the sugars necessary for the 
growth of the lactIc aCId bacterIa Although resIdent 
plant-enzymes and aCId hydrolYSIS produce sImple 
sugars from these carbohydrates, addItion of enzymes 
denved from certaIn bactena e g AspergIllus mger or 
Trzchodenna vzrzdl (Henderson and McDonald 1977, 
Henderson et al 1982) Increases the amount of aVailable 
sugars CommerCial hemicellulase and cellulase 
enzyme cocktaIls are now avaIlable and Improve the 
fermentation process conSIderably (Hooper et al 1989) 
However prIces of these products preclude then 
VIabIlIty for farm level applIcatIon, espeCIally In 
developIng countnes 

There are two forms of IndIgenous lactic aCId 
bacterIa the homofermentatIve type whIch converts 
hexose sugars to lactic aCId WIth no loss of dry matter 
and the heterofermentative type whIch produces a range 
of compounds accompamed by loss of dry matter as 
carbon dIOXIde Thus, the native bacterIa are not the 
most effiCient ConSiderable research In the USA and 
Europe has been dIrected towards the development of 
mIcrobial sIlage addItIves (moculants) CommerCIal 
bacterIal Inoculants deSIgned to add suffICIent 
homofennentahve lactIC aCId bactena to domInate the 
fermentatIOn are now avaIlable The obJechve of usmg 
such addlhves IS to ensure the rapid productIOn of the 
reqUired aIllount of lactIc aCid from the carbohydrates 
present to preserve the enSiled materIal Most such 
Inoculants contaIn LactobaCIllus plantarum With or 
WIthout other bacterIa such as L aCldophllus 
PedlOcoccUS aCldllactlve and Streptococcus 
thermophllus In general, the results With bacterIal 
Inoculants have been qUite variable However With an 
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effectI ve product, It IS pOSSIble to Improve the 
fermentatIOn of low dry-matter Silages and to enhance 
the effiCIency of theIr utIlIsatIOn 

In order to Improve the effectiveness of microbIal 
Inoculants In breakmg down structural carbohydrates to 
glucose, detailed knowledge of the lactobacIllI bactena 
IS essentIal Work already undertaken on the molecular 
bIOlogy of LactobaCIllus plantarum and other speCIes 
(Armstrong and Gilbert 1991) suggest that the rapId 
progress In thiS area Will make It pOSSIble to construct 
novel genes encodIng hIghly actIve fIbre-degradIng 
enzymes Such genes could then be Inserted Into straInS 
of L plantarum 

Successful sIlage makmg mcorporatIng these 
technologies can only be achieved WIth StriCt adherence 
to recommended applIcation procedures IncludIng rates 
of addItives Inoculants etc ThIs technology IS avaIlable 
In most developIng regIOns IncludIng AfrIca However 
It IS not fully explOIted Indeed, In AfrIca SIlage makIng 
IS stIll generally restrIcted to large-scale commerCial 
farms 

Improvmg rumen function 

Armstrong and GIlbert (1985) and Forsberg et al (1986) 
have reVIewed the major areas of rumen functIOn WhICh 
mIght benefIt from transgemc technology These 
Include development of transgemc bacterIa WIth 
enhanced cell ulotIc actIvity capabIlIty to cleave 
IIgnohemlceIlulose complexes, reduced methane 
productIOn capabIlIty decreased proteolytIc and/or 
deamInase actiVIties, Increased capabIlIty for mtrogen 
'fIxatIon" and Increased abIlIty for mIcrobial productIOn 
of speCIfic amIno aCIds The fIrSt successful transfer of 
foreIgn genes Into rumen bacterIa (BacterlOdes 
rumznlcola) was reported by Thomson and FlInt (1989) 
However we are stIll a long way from commerCIal 
productIOn of genetically engIneered rumen bactena 

Although several workers have Isolated genes 
encodIng plant structural carbohydrate-degradmg 
enzymes from rumen bactena there are hmited reports 
(Hespell and Whitehead 1990) on the genetIC 
engIneerIng of these microorgamsms In contrast to 
condItIOns m whIch SIngle speCIes of orgamsms are 
grown m controlled enVIronments and where the energy 
supply IS usually In excess of demand, the rumen 
enVIronment IS very complex competitIOn between 
different microbial species IS Intense and energy IS 
usually the lImItmg growth factor (Russell and WIlson 
1988) ThIS IS probably the maIn reason why 
reIntroductIOn of genetIcally modIfied rumen bacterIa 
mto their natural habItat has met With varIable success 
(FlInt et al 1989) Advances beIng made III 

transformatIOn methods for obhgate anaerobiC bactena 
Will certamly result In successful genetic engmeerIng of 
a range of rumen bacterIa However, It IS not pOSSible to 
predIct If any of these bacterIa WIll be capable of 
colomsIng the rumen 

It can be concluded that there are several potentIal 
opportumtIes for ImprOVIng the effICIency of rumInant 
dIgestIOn and pOSSIbilItIes for utIlISIng a WIder range of 
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feeds than IS currently possible ModificatIOn of rumen 
microbial populatIOn (Hespe1l1987 Russell and W Iison 
1988, Flores 1989) IS one such opportUnIty However 
technIcal dlfflcultles associated with makmg genetic 
modIfIcatIOns to mdlvldual species of rumen bactena 
(Armstrong and GIlbert 1991) hmder progress m this 
area 

Need for bIOtechnology capacIty In 
developIng countrIes 

For the developed countnes, the need for bIOtechnology 
may be to mcrease the level of affluence, but for 
developIng countnes, It could reduce hunger and 
starvatIOn The use of bOVIne somatotropIn to Increase 
mIlk productIOn In economIes where farmers are bemg 
paId to produce less mIlk Illustrates thiS pomt However 
not all avaIlable bIOtechnologIes are appropnate or 
relevant to all countnes Developmg countrIes may need 
to adapt some of these technologIes before they can use 
them It IS therefore Important that developmg countrIes 
develop capacIty to mamtam a strong base of applIed 
and adaptI ve research and some level of trammg to keep 
abreast WIth new developments 

BIOtechnologIes which could have applIcatIOn m 
developmg countrIes are summarIsed m Table 3 While 
the applIcatIOns of some of the avaIlable technologies 
are relatIvely Simple It IS unlIkely that developmg 
countnes Will be able to retam those tramed to support 
ImplementatIOn of bIOtechnology programmes If 
adequate fmancmg IS not available to proVide reqUired 

eqUipment chemicals etc to expand or even mamtam 
such programmes 

The development of bIOtechnology capacity m 
developmg countrIes IS also Justified m order to support 
research which IS only of mterest to them or that which 
because ofrestnctIOns m developed countnes can only 
be done In developIng countnes For example, 
vetennary regulatIOns m most developed countnes 
generally prohibit the mtroductIOn of bIOlogical materIal 
(e g InfectIOUS agents requlfed for vaCCIne 
development) or hve anImals for research purposes 
Therefore developed countnes must develop the 
capacity to undertake such research m the relevant 

countrIes 
The dISparIty between mdustnahsed countries and 

developmg regIOns of the world m terms of vetennary 
bIOtechnology has been summarised by Lefevre (1992) 
Out of 152 laboratones Involved m vetennary 
bIOtechnology m 1991 only 26 are located m 17 
countrIes m ASia AfrIca and South AmeTlca Moreover 
some of these laboratoTles may not be actIvely mvolved 
m bIOtechnology but are merely mterested m It In 
sub-Saharan Afnca (excludmg the RepublIc of South 
Afnca), only ILRAD (based m Kenya) IS actively 
mvolved m bIOtechnology research However,ILRAD s 
bIOtechnology work IS focussed on only two diseases 
trypanosomiasIs and theIlerIOSIS Because the 
well eqUipped and adequately funded laboratones dOing 
research In molecular bIOlogy are found almost 
exclUSIvely In developed countnes, the gap between the 
Industnaiised and developing countnes m technIcal 

Table 3 POSSIble appircatwns of bwtechnolog) to the solutIOn of problems of llvestod productIOn m developmg countrtes 

Problem 

Ammal dIseases 

Poor qualIty forages 

DIffIculty of Implementmg 
selectIOn programmes 

DIffIculty of mamtdmIng daIry 
cattle performance after FI cross 

POSSIble solutIOn I 

New vaccmes and new dIagnostics 

MIcrobIal treatment of forages 
ModIficatIOn of rumen mlcroflora 
GenetIc Improvement of forages and theIr 
symblOnts 

SelectIOn m nucleus herds usmg AI ET embryo 
sexmg 
Marker aSSIsted selectIOn 

Use of IVF ET and embryo seXIng 
SelectIOn among local breeds USIng AI MOET 
Development of composIte breeds 

Cost and envIronmental challenge Use of ET to Import embryos 
to lffiported cattle 

Scale of 
economIc 
Impact 

Large 

Moderate 
M oderatellarge 
Moderate 

Large 

Moderate 

Large 
MedIUm/large 
Large 

Small 

Need for Illcreased effIcICncy In 
IntensIve systems 

Use of rBST and rPST III daIry and pIg productIOn Large 

Probable time 
to commercIal 

use years 

<5 

5-10 
>10 
5-10 

5-10 

5-10 

>10 
>10 
>10 

<5 

<5 

DefimtlOns AI artifiCial inseminatIOn ET embryo tran~fer IVF m vitro fertilisation rBST recombinant bOVine somatotropin rPST 
recombinant porcine somatotropin 

Sources Adapted (WIth addItIOns) from Cunmngham (1990) Doyle and Spradbrow (1990) 
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expertIse and relevant research capacity IS gettmg Wider 
and motivated SCIentists from developmg countnes With 
the expertise to carry out sophIstIcated research are 
optIng to work In laboratones In mdustnallsed countnes 

Another JustIficatlOn for local capaCIty In 
bIOtechnology research IS to proVIde a home for orphan 
commodIties From biotechnology research standpomt 
an orphan commodIty may be defmed as a commodity 
In whIch there IS or IS lIkely to be lIttle or no mvestment 
In modern bIOtechnology m mdustnallsed countnes 
eIther because the commodity IS not Important m 
temperate areas or because there are no lIkely profits for 
transnatIOnal companIes Thus an orphan commodIty IS 
not necessanly a small commodity Banana, plantam, 
cassava, coconut and tropIcal frUits are examples of 
orphan crops (Persley 1990) Most Afncan IndIgenous 
anImals espeCIally chIckens pIgS and goats probably 
fall In thIS category although some baSIC research on 
these speCIes In the developed countnes may benefIt the 
Afncan populatIOns as well There IS thus a need for 
bIOtechnology research capaCIty for problems that may 
be umque to developIng countnes Persley (1990) 
suggested the estabhshment of a speCIal fundIng 
mechanIsm to prOVIde support for research on orphan 
commodIties by publIc and pnvate sector mstItutIOns In 
mdustrIalIsed and developmg countrIes 

BIotechnology adoptIon and adaptatIon 

The case of artrliclalmsemmation 

One of the reasons why technologIes developed In the 
mdustnallsed countnes tend not to be Implemented WIth 
much success m developIng countnes IS the faIlure to 
recognIse the Importance of adaptmg technology to 
local condItIOns AI IS a good example Where AI 
technology has been adopted In Afnca not much 
conSIderatIOn has been gIven to adaptIng It to the 
CIrcumstances In WhIch It IS to be applIed to ensure 
sustaInability Instead AI uses have been based on 
sophIstIcated models Intended for countnes WIth good 
commumcatIOn and transport systems and WIth 
adequate and relIable operatIng budgets Such AI use 
programmes have often collapsed and have had to go 
through several phases of foreIgn-aId-supported 
"rehabIlItatIOns and, In some cases, have eventually 
collapsed Government SubSIdIes of the AI system are 
conSIdered to be another maIn cause of faIlure of AI In 
developIng countrIes PnvatIsatIon of the serVIces may 
change the SItuatIOn For example, In some of these 
countnes the concept of farmer co-operatives IS well 
developed and applIed for speCIfic cash crops or mIlk 
marketmg AI could easIly be run by co-operatIves 
orgamsed 10 schemes 10 whIch farmers are grouped on 
the baSIS of such factors as transport reqUIrements and 
SImIlarity of systems of productIOn Semen can easIly be 
delIvered over short dIstances by motorbIkes bIcycles 
horses, donkeys etc Under such CIrcumstances use of 
fresh semen collected from bulls belongmg to the 
co-operative could be conSIdered ThIs would elImInate 
the cost of freeZIng semen Such schemes would make 
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It eaSIer to match genotypes to productIon systems 
wlthm a country Indeed such a scheme could form the 
baSIS for the genetIC Improvement of localIsed 
IndIgenous breeds 

The case of embryo transfer 

Embryo transfer (ET) could have a major Impact on 
cattle breedIng In developIng countnes (CunnIngham 
1990) espeCIally as part of a nucleus breedIng scheme 
(Smith 1988b) However successful ET reqUIres highly 
motivated, expenenced staff and a hIgh capItal 
Investment In faCIlIties, eqUipment and drugs 

In general, the Inappropnateness of ET for 
developIng countnes IS ascnbed to lack of mfra 
structure However, In some Instances, ET represents a 
solutIOn to a lack of Infrastructure Thus, establIshment 
of multIple ovulatIOn embryo transfer (MOET) IS 
conSIdered an attractIve means of genetic Improvement 
where Infrastructure for progeny testIng IS not aVaIlable 

Most developIng countnes have lImIted finanCial 
resources In addItIOn, eqUipment and supplIes tend to 
be more expenSIve than they are In developed countnes 
due to transportatIOn costs Import tarIffs, lack of hard 
currency etc These make ET technology prohIbItIve In 
these countnes However, It IS pOSSIble to adapt ET 
technIques to local condItIOns thereby reducmg the cost 
SeIdel and SeIdel (1992) pOInted out that a lot of the 
fancy eqUipment associated WIth ET are not essentIal for 
successful utilIsation of the technology For example, 
fancy freezmg eqUipment are no more effectI ve than dry 
Ice/alcohol baths for freezIng embryos as these save 
labour and are more convenIent SImIlarly, filters are 
not essentIal for IsolatIOn of embryos, neIther are 
dIsposable stenle synnges and fancy plastIc dIshes 
Thus by combInIng good ImagInatIOn WIth knowledge 
of baSIC pnnclples, the technology can be successfully 
adapted to local condItIOns Therefore research 
espeCIally of an applIed nature on such technologies by 
mstItutIOns 10 developIng countnes IS always JustIfIed 
and often essentIal Moreover, researchers need to be 
exposed to new technologIes or procedures to appreciate 
the power and lImItatIOns of such technologIes 

EnVIronmental concerns about 
bIOtechnology 

There IS much euphona about development!> III 

bIOtechnology and potential benefIts but lIttle IS SaId 
about the nsks assOCIated WIth bIOtechnology For 
example genetIcally modified orgamsms could create 
ecological disaster If released mto the environment 

BIOsafety IS therefore an Issue of great concern 
for many developmg countries In a recent (June 1994) 
meetmg of the Intergovernmental Committee on the 
ConventIOn on BIOlogical DIverSIty (CBD 1992), 
representatives of develop 109 countrIes pOInted out that 
bIotechnology was evolVIng more rapIdly than the 
capaCIty of theIr countnes to Install effectIve safety 
procedures for the handlIng and use of lIVIng modIfIed 
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orgamsms and that there was need for adequate and 
transparent safety procedures to manage and control the 
rIsks assocIated wIth the use and release of such 
orgamsms To deal wIth the basIc ethIcal questIOns and 
the nsks assocIated wIth genetIc engIneenng regulatory 
mechamsms should be created and InternatIOnally 
acceptable gUIdehnes or regulatIOns put In place The 
polItIcal and regulatory processes affectmg 
bIOtechnology and ItS products must draw upon 
professIOnal competence of the hIghest standard In 
general, however developed countrIes are lukewarm to 
the Idea of a legally bIndIng InternatIOnal protocol on 
bIOsafety, possIbly because It IS a heavy responsIbIlIty 
wIth potentIally maSSIve cost ImplIcatIOns for the 

technology-nch countnes However, blOsafety IS an 
ISSue WhICh must be addressed sooner than later 
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Options biotechnologiques pour I'amelioration de la production 
animale dans les pays en developpement: Ie cas particulier 

de I' Afrique subsaharienne 

Resume 
Les techmques modernes de bIOlogle telles que Ie 

clonage moleculaue et Ie transfert de genes, la 
mampulatIOn genetIque des cellules ammales, Ie 
transfert d' embryons vegetaux, la manIpUlatIOn 
genetIque de la flore mlcroblenne du rumen 
I' amelIoratIOn chImIque et blOloglque des alIments du 
betaIl, les applIcatIOns du geme genetlque en lmmuno
diagnostic et en lmmunoprophylaxle et I utilIsatIOn des 
vaccms dans la lutte contre les maladies ammales, etc 
sont aUJourd'hUI devenues une realIte et s'mtegrent 
progresslvement dans les programmes de recherche
developpement des pays en developpement La 
bIOtechnologle offre des posslbllItes Jusque-Ia megalees 
d accrOlssement de la productlvlte agncole et de 
protectIOn de I enVlfonnement grace a un recul de 
I utilIsatIOn des prodUIts agro-chlmlques De nos JOurs 
les efforts de recherche bIOtechnologlque VI sent surtout 
a resoudre les problemes lmmedlats des pays 
mdustnahses grace a des mvestIssements dus pour 
I' essentIel aux socletes transnatIOnales ToutefOIs, 
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nombreux sont les nouvelles decouvertes et les 
nouveaux prodmts dont les pnnClpaux debouches seront 
dans les pays en developpement, lesquels offrent de 
metlleures potentIahtes d amehoratIOn de la produc
tIvlte agncole et de la sante ammale C'est seulement 
mamtenant que les dmgeants de ces pays ont commence 
a accepter l'lmportance et I utlhte de la blOtechnologle 
Etant donne la cnse economlque, les graves dlfficultes 
de tresorene les bouleversements SOClaux et I' mstablhte 
pohtIque permanente que connalssent ces pays, 
I'mtroductIOn de changements de pohtIque maJeurs 
comporte des nsques extremement seneux Cette 
commUnICatIOn examIne les bIOtechnologIes a 
applIcatIOns potentlelles en elevage et IdentIfle celles 
qUI ont deja ete utIhsees ou pouITment I' etre dans les 
pays en developpement en general et en Afnque en 
partlculIer Elle passe en revue les applIcatIOns de la 
bIOtechnologle a la genetlque et a la selectIOn ammales 
y compns la conservatIOn des ressources genetlques, la 
sante ammale, la physlOlogle de Ia lactatIOn et de la 
crOIssance et la nutntIOn ammale 
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Influence de la selection du poids du helier sur la 
croissance de la descendance 

C V Yapl Gnaorel , A Oya2, B Dagnogo2 et M Ouattara3 

(Avec la collaboratIOn technzque de Mme Yapl nee Aboussou Leonze) 

1 IDESSAlDRA, 01 BP 633, Bouake 01 (Cote d IVOIre) 
2 SODEPRAIPNSO 01 BP 1366 Bouake 01 (Cote d'IvoIre) 

3 LaboratOIre de pathoiogle ammale, 01 BP 1366, Bouake 01 (Cote d IVOIre) 

Resume 
Afm de mesurer 1 Impact de la selectIOn du pOids 

des belIers DJallonke sur Ie pOIds de leurs descendances 
200 brebis DJallonke ont ete mises a la monte naturelle 
Ces brebIs, repartIes en lots de 20 ammaux chacun ont 
reltu des belIers selectIOnnes du Programme national de 
selectIOn ovme et des belIers "tout-venant non 
selectronnes achetes sur Ie marche local Le type 
genetrque (selectronne ou tout-venant) des belIers 
n'avaIt pas eu d effet sIgmficatIf sur les pOids de leurs 
descendances, excepte sur Ie pOids a 80 JOurs 
L'mteractIon du mode de naIssance des agneaux avec Ie 
type genetIque des belIers a eu une mfluence moderee 
(P<0,05) sur les pOids a 80 et 180 Jours Le type 
genetIque des belIers et son mteractIon avec Ie sexe et Ie 
mode de naIssance de l' agneau, ont eu un effet Important 
(P<0,05) sur Ie gain moyen quOtIdien (GMQ) entre 30 
et 80 JOurs La descendance des belIers selectIonnes 
pesaIt respectIvement en moyenne 300, 800 et 500g de 
plus a 30 80 et 180 JOurs, ce qUI correspondaIt a des 
gains genetIques de 5 6% 93% et 3 5% par rapport a la 
moyenne de pOids des agneaux nes de belIers 
tout-venant Les agneaux nes de belIers selectIonnes 
avalent des GMQ de 9 et lOg/J de plus que les agneaux 
nes de belIers tout-venant, respectIvement entre la 
naIssance et 30 Jours et entre 30 et 80 Jours Le progres 
genetIque reahse s'elevaIt amSI a 7,8 et 15,6% par 
rapport a la moyenne de gam de pOids des agneaux 
tout-venant 

Mots cIes DJallonke, gam moyen quotIdien pOIds, 
selectIOn 

IntroductIon 

La ratIOnalIsatIOn de I' elevage traditIOnnel ovm en 
Cote d IVOIre s est tradUIte en 1976 par I elaboration 
d un Programme national ovm dont Ie dermer volet mIS 
en place en 1984, est Ie Programme national de selectIOn 
ovme (PNSO) Cette structuratlOn de I elevage 
traditIonnel aVaIt pour obJectIfs I encadrement et la 
formation des eleveurs et la production de gemteurs 
amelIores afin d' accroHre la prodUCtIVIte des elevages 
OVInS par I' amelIoratIon d un des pnncipaux 
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parametres, la crOIssance du mouton DJallonke 
L'hypothese selon laquelle la selection basee sur Ie 
pOids du belIer permet d'accroltre la croIssance des 
ovms DJallonke ne POUVaIt etre venfiee apres plusIeurs 
annees de selection etant donne qu'une population 
temom n aVaIt pas ete etablIe L'obJectIf de la presente 
etude est donc de mesurer 1 Impact de la selection, basee 
sur Ie pOIds des belIers, sur la prodUCtIVIte par la 
comparaIson des performances de crOIssance des 
descendants de belIers selectIOnnes et non selectIonnes 
(tout-venant) 

MaterIel et methodes 

Deux cent (200) brebis n'ayant SUbi aucune 
selection ont ete achetees et repartIes en 10 lots de 20 
ammaux pour une monte naturelle de 45 Jours, apres une 
pen ode de quarantame au Centre natIOnal ovm (CNO) 
de Beourm Les montes se sont deroulees du 12 JUIllet 
au 27 aofit 1994 Cmq lots ont reltu des behers 
selectIOnnes du Programme natIOnal de selectIOn ovme 
(PNSO) les autres lots des belIers non selectIonnes ou 
tout venant Les ammaux etruent condUIts sur du 

paturage cultive de Pamcum avant Ie sevrage pUIS sur 
un paturage mixte de Pamcum et de savane naturelle 
apres Ie sevrage et recevruent une complementatIOn de 
210 a 240 g/Jour par anImal CeIle-ci etrut composee de 
30% de tourteau de coton et de 70% de son de ble Les 
agnelages se sont deroules pendant la penode du 6 
decembre 1993 au 21 JanVIer 1994 Les agneaux nes 
VIvants ont ete peses a Ia naIssance pUIS mensuel
lement Differents pOIds a age type aInSI que les gams 
moyens quotidiens (GMQ) ont ete determmes Ce sont 
les pOids ala nrussance (PN), a 30 (P30), 80 (P80) et 180 
Jours (P180) et les GMQ de la nrussance a 30 JOurs 
(0-30) de 30 a 80 Jours (30-80) et de 80 a 180 Jours 
(80-180) Vne analyse de varIance sur les dIfferents 
pOIds a age type et les GMQ a ete effectuee en utIhsant 
la methode des momdres carres de Harvey (1988) Cette 
analyse prenaIt en compte Ie sexe Ie mode de naIssance 
de I agneau Ie type genetIque du belIer (selectionne ou 
tout-venant), les mteractIons du sexe et du mode de 
nrussance avec Ie type genetIque et la regreSSIOn Imerure 
du pOIds de la brebis mesure avant les accouplements 

29 



Yap' Gnaore et al 

Resultats et dISCUSSIOnS 

Sur les 200 brebIs mIses a la monte 172 ont agnele 
ou avorte ce qUI correspond a une fertIlIte de 86% 
Qumze des brebIs ont agnele avant ou peu apres la 
monte, ces resultats n ont pas ete pns en compte dans 
les analyses Trelze ont avorte et 4 ont eu des mort-nes 
La prolIficIte etatt de 1,05 

Les pOIds a age type et les GMQ ont porte sur 147 
agneaux Les resultats de l' analyse de vanance sur les 
pOIds sont presentes au tableau 1 et ceux relatIfs aux 
GMQ au tableau 2 Le sexe et Ie mode de naIssance des 
agneaux ont eu des effets tres sIgmficatIfs sur les pOIds 
aux dIfferents ages (tableau 1) Le type genetIque des 
behers n' aVIDt aucun effet sur les pOIds de leurs agneaux, 
sauf sur Ie pOlds a 80 Jours L'mteractton du mode de 
natssance avec Ie type genetIque a eu une mfluence 
moderee (p<0,05) sur les pOIds a 80 et 180 JOurs Le 
pOIds a la naIssance n' a ete affecte de mamere 
sIgmfIcattve par aucun des facteurs de vanatIOn 
consIderes (tableau 1) 

De meme que sur les pOIds a dIvers ages types les 
effets du sexe, du mode de natssance et la regreSSIOn du 
pOIds de la brebIS etatent Importants sur les GMQ a des 
seUlls de probabIhte de 1 a 5% (tableau 2) Le type 

genetIque et son mteractIOn avec Ie sexe et Ie mode de 
nrussance de I agneau ont eu un effet Important (P<O 05) 
sur Ie GMQ de 30 a 80 Jours (tableau 2) Dune mamere 
generale, la descendance des belIers selectIonnes a eu 
des pOIds supeneurs a celIe des belIers tout-venant 
(tableau 3) A 30 80, et 180 Jours, elle avalt 
respectIvement en moyenne 300, 800 et 500g de plus, ce 
qUI correspond a des gams genetIques de 5 6% 9 3% et 
3 5% qUI sont relattvement fatbles par rapport au taux 
de 15% rapporte par Fogarty (1994) pour Ie pOIds au 
sevrage d' agneaux en pays tempere Sakul et al (1994) 
attnbuent Ie modeste progres genetIque a une 
alImentatIOn Inadequate La supenonte de la 
descendance des belIers selectIonnes a ete d' autant plus 
accentuee que les doubles surpassatent leurs congeneres 
ISSUS des behers tout-venant de 600, 1900 et 1600g 
respectIvement a 30 80 et 180 JOurs (tableau 3) Les 
agneaux SImples des behers tout-venant etIDent plus 
lourds que ceux des belIers selectIOnnes, mats les 
dIfferences n etatent pas stattstlquement sIgmfIcatlves 
Les tendances observees au mveau des pOIds entre 
agneaux de belIers selectIOnnes et agneaux de belIers 
tout-venant sont les memes que pour les GMQ 
(tableau 4) Les agneaux nes de belIers selecttonnes 
avatent un gam de pOIds de 9 et 109/J de plus que ceux 

Tableau 1 Analyse de La variance des pOlds a age type d agneaux DJallonke 

Carres moyens 

Sources de varIatlon Degre de hberte PN P30 P80 P180 

Sexe (S) 071* 934*" 75 18** 2198*-1< 

Mode de mussance (MN) 233* 6251"* 24015** 191 5"* 

Type genetlque (TG) 000 1 16 10701
) 36 

S*TG 013 202 15731
) 79 

MN*TG 015 25i 2272* 250) 

POlds brebts 197· 2956** 9052** 1614** 

Restdue1 140 11 80 12217 40339 6453 

Coef de vanatlOn (%) 1406 1507 1644 1388 

** p<O 001 * p<O 01 'p<005 

Tableau 2 Analyse de La vanance des gams moyens quottdlens d agneaux DJaUonke 

Sources de vanatlon 

Sexe (S) 

Mode de natssance (MN) 

Type genettque (TG) 

S *TG 

MN*TC 

POtds brebts 

Residuel 

Coef de vanatlOn (%) 

** p< 001 *p<OO 'p<005 

30 

Degre de It berte GMQ0-30 

5687* 

45619** 

1330 

1327 

1705 

18066** 

140 107063 

2004 

Carres moyens 

GMQ30-80 GMQ 80-180 

12440** 55027** 

22566*' 256 

1851 183 

2551 1 132 

3822*· 6 

6686** 10111 

77846 34683 

2853 3059 
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Selection du pOlds du beller et croissance des Jeunes 

Tableau 3 Moyennes des momdres carres des pOids a age type par type genetlque des agneaux DJallonke 

Moyennes des momdres carres (kg) 
VarIables N PN P30 P80 P180 
Moyenne generale 147 1 9±O 03 55±0 11 9 O±O 20 144±O 25 
Type genettque 

SelectlOnne 73 1 9±O 05 57±0 15 9 4±O 27 14 6±O 34 

Tout venant 74 1 9±O 05 54±0 16 8 6±O 29 14 l±O 37 
Gam(%) 0 56 93 35 

InteractIOn MN * TG 

Simple 

Selecttonne 61 21±,004 64±0 12 10 6±0 22 15 6±O 28 

Tout-venant 64 21±O04 6 S±O 12 11 O±O 22 16 l±O 37 

Double 

Selecttonne 12 2 l±O 04 49±027 8 l±O 27 13 5±O 62 

Tout venant 10 2 l±O 04 4 3±0 30 6 2±O 54 11 9±O 37 

Coef regressIOn pOids 005 017 030 041 
Brebls (gl) kg 1) ±OO09 ±O030 ±0054 ±O068 

Tableau 4 Moyennes des momdres carres des gmns mo)ens quoudlens par type geneuque des agneaux DJallonke 

Moyennes des momdres carre~ (gfJ) 

Van abIes N GMQ0-30 GMQ30-80 GMQ 80-180 

Moyenne generale 147 120±32 

Type genetlque 
SelectlOnne 73 124±44 

Tout venant 74 115±47 

Gam (%) 78 

InteractIOn MN * TG 

Simple 
Selecttonne 61 144±36 

Tout venant 64 145±35 

Double 
SelectlOnne 12 104±80 

Tout venant 10 86±89 

Coef regressIOn 4 3±0 88 
pOids brebls (gil kg 1) 

ISSUS de belIers tout-venant, respecttvement de la 
naissance a 30 Jours et de 30 a 80 Jours, SOIt un progres 
genettque de 7,8 et 15,6% La supenonte des pOIds et 
des GMQ des agneaux nes SImples de belIers tout venant 
est surprenante car on s attendaIt a une meIlleure 
performance des descendants de behers selecttonnes a 
tous les mveaux Ces resultats ne concement qu'une 
seule sene d agnelages et dOIvent encore etre venfies 
par les deux autres senes d' agnelages prevues 
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69±28 54±18 

74±37 52±25 

64±40 55±2 7 

156 55 

85±3 1 50±21 

89±3 0 54±20 

64±68 54±46 

39±76 57±51 

26±O75 1 O±O 50 
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Effect of ram weIght selection on offspring growth 

Abstract 
Two hundred DJallonke ewes were subjected to natural 
matmg to measure the Impact of ram weight selectIOn 
on offspnng The animals were dIVided mto 10 groups 
of 20 ewes each, and were allocated rams from the 
NatIOnal Sheep SelectIOn Programme and other 
non selected rams acqUIred on the local market The 
genetic type (selected or non-selected) of rams had no 
slgmflcant effect on the weight of their offspnng, except 
for weIght at 80 days of age The mteractIOn between 
type of bIrth of lamb and genetIc type of ram had a 
moderate (P<O 05) effect on 80- and 180-day weight 
Genetic type and Its mteractIOn With lamb sex and bIrth 
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type had an Important effect (P<O 05) on daIly weight 
gam between 30 and 80 days On average lambs from 
selected rams were 300, 800 and 500 g heaVier than 
lambs from non-selected rams at 30 80 and 180 days, 
respectively ThiS was eqUIvalent to an average genetic 
gam of 5 6 9 3 and 3 5% respectively From birth to 30 
days and from 30 to 80 days of age, daIly weight gaIns 
oflambs from selected rams were respectively 9 and 10 
g hIgher than those of lambs from unselected rams ThIs 
represented a genetIc gam of 78 and 156%, res
pectIvely, compared to average daIly weight gams of 
lambs from unselected rams 
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Genetic analysis of the reproductive performance of West 
African Dwarf goats in the humid tropics 

I K Odubote 

Department of Ammal SCIence, Faculty of AgrIculture 
Obafemi Awolowo Umver&lty IIe-Ife, NIgerIa 

Abstract 
A total of 587 kIddIng records of the West AfrIcan 
Dwarf (WAD) goats over a perIod of 10 years (1982-91) 
were used for thIS study The mean kIddIng Interval and 
htter SIze at bIrth were 275 68±6 08 days and 1 79±0 05 
kIds respectIvely Effect of parIty season and year of 
bIrth were sIgmficant (P<O 05) for kIddIng Interval 
Panty also had sIgmficant effect (P<O 05) on htter SIze 
at bIrth HentabilIty estImates of 0 35±0 05 and 
o 32±0 07 were obtamed from SIre and sIre-dam group, 
respectIvely, for htter SIze at bIrth The herItablhty 
estImate for kIddmg Interval was 0 03±0 01 for the 
SIre-dam group RepeatabIlIty estImates of 0 38±0 05 
and 0 33±0 03 were obtamed for htter SIze at bIrth from 
the dam and SIre-dam groups respectIvely, whIle 
o 06±0 04 and 0 04±0 02 were obtamed for kIddmg 
Interval from dam and sIre-ciam groups, respectIvely 
SelectIOn for multIple bIrth IS lIkely to result In larger 
lItter SIze and cullIng of does for long kIddIng Interval 
should be based on more than two records 

IntroductIon 
GenetIc Improvement of the small rummants IS 
ImperatIve consldenng the Improvement In produCtIVIty 
that has been achIeved by changes m management 
practIces Van Vlaenderen (1989), Adu et al (1988) and 
Odubote (1992) among other workers have reported on 
these Improved performances In order to optImIse gaIns 
from envIronmental mfluences, genetIc parameters and 
attrIbutes of the ammals for economIC traIts should be 
appraIsed regularly so as to enable breeders to determme 
the breedIng tools of chOIce 

To date only lImIted publIshed reports (Odubote 
1992) have estImated genetIC propertIes for metrIC traIts 
In goat populatIOns reared In tropIcal and subtropIcal 
enVIronments SpeCIfIcally, hentabilIty and repea
tabIlIty estImates are lackIng for the Nlgenan breeds of 
goat except for the earher reports of Odubote and 
Akmokun (1992) on the West AfrIcan Dwarf (WAD) 
goat and Adu et al (1979) on the Red Sokoto goat Due 
to the aVaIlabIlIty of more records It became necessary 
to reappraIse the genetIc attnbutes of the WAD goat 
populatIon 

Materials and methods 
Records of 587 kIddIngs from WAD goat matIngs of 11 
SIres to 163 does between 1982 and 1991 were used for 
thIS study The goats were kept at the Goat Umt of the 
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Obafemi Awolowo Umverslty Teachmg and Research 
Farm, IIe-Ife, m the humId tropICS of NIgerIa The 
raInfall pattern IS bImodal averagIng 1205 mm per year 

The hIstory and management of the flock have 
been reported by Odubote (1992) The goats were kept 
under zero grazIng management and stall fed tWIce daIly 
on a dIet conSIstIng of Pamcum maximum Leucaena 
leucocephala and Glmcldla seplum Concentrates were 
also fed when avaIlable The health care package 
mcluded dIPPIng, dewofffilng and annual vaCCInatIOn 
agaInst peste des petIts rummants (PPR) Ammals were 
treated for pneumoma and dIarrhoea when InfectIOn 
occurred Matmg was controlled and Inbreedmg was 
aVOIded m the herd 

StatIstIcal analYSIS 

The data were analysed by the General LInear Model 
(SAS 1986) usmg mIxed models to determIne the effects 
of the nth doe of the mth parItii mated to the lth SIre, 
prodUCIng kth htter SIze In the J h season of the Ith year 
on htter SIze at bIrth and kIddmg mterval 

SIgmficant dIfferences between means were 
determIned usmg Duncan's New MultIple Range Test 
(Steel and Tome 1980) The data were adjusted for 
sIgmficant envIronmental effects before estImatmg the 
genetIc vanance components The varIance components 
were calculated usmg SIre, dam and combmed sire-ciam 
groups accordmg to the method of Becker (1968) 

Formulae 

From SIre group 

h2 = 4
cs 

S2 
CSs 2 + CSE 2 

From dam group 
O"D 2 

r= ----=-"'------,-
O"D 2+ 0" E 2 

From sire-ciam group 

h2 = 40"S2 
0" S + 0" D 2 + 0" E2 

O"D2 
r = -------;;:----;;-

CSS+cs D 2+O"E2 

Standard errors for the estImates were computed as 
descnbed by Falconer (1981) 
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Results and discussion 
The least squares means for laddmg mterval and lItter 
SIze at bIrth are provIded m Table 1 The partitIOnmg of 
the varIance components and estImates of hentabilIty 
and repeatabIlIty are shown m Table 2 

KIddmg mterval 

Theladdmg mterval ranged from 187 to 478 days Mean 
laddmg mterval was consIderably hIgh ThIS may be 
probably due to the transfer of does for other 
expenmental purposes and the control of matIng 
schedule HIgh laddmg mterval has been assocIated wIth 
controlled matmg and confmement (WIlson et a11989) 
The results suggest that kIddmg mterval IS hIghly 
mfluenced by management restrIctIons 

Some cases of repeat breeders and abortIOns were 
observed m the flock There was a sIgmficant decrease 
m the laddmg mterval from the fifth parIty The trend of 
the effect of type of bIrth and year of bIrth on laddmg 
mtervalis not clear There was, however, a decrease m 

the kIddmg mterval from 1985 onwards ThIS may be 
traced to changes m management practIces such as 
cullIng of does for poor produCtIVIty 

The repeatabIlIty estImates of 0 06±O 04 and 
o 04±0 02 obtamed for laddmg mterval are low but not 
sIgmficantly dIfferent from those reported earlIer by 
Odubote and Alanokun (1992) Also there was no 
dIfference m the estImates usmg the two approaches of 
computatIOn The estImate of hentabIlIty could not be 
done because of the negatIve sue component of 
vanance 

LItter SIze at bIrth 

Contrary to an earber report on the same flock (Odubote 
et al 1993), quadruplets were observed m the present 
study The bIrth ratIo was 37 53 9 1 for smgles, twms, 
trIplets and quadruplets, respectIvely Mean lItter SIze 
compared favourably WIth the earlIer reports for the 
WAD breed (Adu et al 1988, Odubote and Alanokun 
1992) 

Table 1 Least squares means for kIdding Interval and lmer sIze at bIrth In West Afrzcan Dwarf goats 

KIddmg mterval (days} 
Vanable N Mean SE N 
Overall mean 316 27568 608 587 
Season of buth 

Dry 165 260303 574 371 
Ram 151 29106b 813 216 

Year of bIrth 
1982 12 27631b 611 28 
1983 23 36445d 10 23 50 
1984 21 31726c 968 41 
1985 47 26414b 470 93 
1986 62 26000b 545 112 
1987 44 238943 803 91 
1988 15 26633b 704 32 
1989 31 25332b 493 39 
1990 32 273 13b 680 49 
1991 29 27855b 546 52 

Panty 
1 146 1433 

2 116 28214ab 648 148 
3 69 30436c 841 93 
4 53 28869c 832 77 
5 30 261 04ab 506 45 
6 21 25978ab 681 35 
7 15 24968a 784 23 
8 8 24801a 549 14 
9 4 252043 482 6 

LItter sIze at bIrth 
1 119 261 323 564 
2 166 286453b 307 
3 27 26521 a 845 
4 4 30416b 963 

N refers to the number of observatIOns 

Means wlthm each class and m each coJunm WIth dIfferent superscnpts dIffer slgmflcantly (P<O 05) 

SE = standard error of the mean 

LItter sIze at bIrth (no } 
Mean SE 
1 79 005 

1 843 004 
1 733 006 

1 653b 013 
1703b 005 
1 683b 002 
1593 006 
1543 004 
1 623 007 
1673b 003 
1 89c 005 
I 83c 003 
I 84c 007 

002 
159ab 004 
1 nab 005 
1 74bc 003 
1 85bc 007 
190bc 006 
207de 009 
202cde 014 
198cd 013 
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Reproductive performance of West African Dwarf goats 

Table 2 ParfltlOnlng ofvanance components and estimates of hentabllzty (h2
) and repeatabllzt} (r) of litter size at birth and kidding 

Intervals In WAD goats 

TraIts Sue Doe 

(a) From SIre group 

Litter size at birth 006* N/A 
KIddmg mterval -1202 N/A 

(b) From dam group 

Litter size at buth N/A 043"" 

KIddmg mterval N/A 793* 

(c) From SIre and dam group 

Litter size at buth 005" 020** 

KIddmg mterval 061 303 

NI A = not applicable b = negative vanance component estimate set to zero 

* P<O 05 ** P<O 01 

LItter SIze at bIrth tended to Improve over the years 
and WIth parIty (P<O 05) ThIS may be due to the 
effICIency of reproductIOn as the doe matures (Levasseur 
and ThIbault 1980) Secondly, SInce 1987, the 
management system permItted the cullIng of does WIth 
small lItters whIch may partially account for the 
sIgmficant Increase In lItter SIze 

The herItabIlIty estimates of 0 35±O 05 and 
o 32±0 07 obtaIned for lItter size at bIrth were hIgher 
than the earlIer estimate of 028 (Odubote 1992) for the 
same flock The estimates were also hIgher than 
estimates reported (Adu et al 1979), Rlcordeau (1981) 
and WIlson (1989) for other breeds of goats The extent 
to WhICh observed dIfferences In a trait are hen table IS 
IndIcative of the magmtude of expected response to 
selectIOn Thus, selectIOn would lead to higher lItter size 
at bIrth However thIS calls for caution (for the WAD 
goat) as this may lead to a higher mCIdence of tnplets 
and quadruplets The benefit of the InCIdence of tnplets 
and quadruplets should be evaluated In terms of survIval 
of the kids dystOCia In the does, effect on kiddIng 
Interval and body weIght of the kid at bIrth In the present 
study, no problems were observed to be assocIated WIth 
multiple blfth In the flock 

The repeatabIlIty estimates obtained for lItter SIze 
were 0 38±0 05 and 0 33±O 03 As a result of the 
moderate repeatabIlI ty estimates a smgle record of a doe 
can be taken as a fair assessment of ItS potentIal 
Systematic cullIng of unproductive ammals may be the 
most Important management practice to mcrease the 
lItter SIze at blfth Also breedmg males from parents WIth 
poor fertIlIty should be aVOIded smce effect of stud buck 
was observed to be sIgmficant (P<O 05) EstImates of 
genetIc parameters for extenSively managed goat 
population are still reqUIred 

ConclUSIOns 
Efforts should be made to reduce the kIddmg Interval by 
changes In management restnctlOns especIally 
re-breedIng Interval Not much relIance can be placed 
on two subsequent kiddIng records for cullIng purposes 
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Vanance components 

RemaInder r+SE h2+SE 

065 N/A o 35±0 05 

2364 N/A b 

070 o 38±O 05 N/A 
12424 o 06±O04 N/A 

037 o 33±O03 o 32±007 

8562 o 04±O02 003+001 

More records should thus be collected before decldmg 
on cullIng levels for unproductive does 
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Analyse genetique des performances de reproduction de la chevre 
guineenne dans les regions tropicales humides 

Resume 
Un total de 587 donnees de partuntlOn de chevres 

de la zone gumeenne collectees sur une penode de 10 
ans (1982-1991) ont ete utiisees pour ceUe etude 
L'mtervalle moyen entre partuntlOns et la tal lie 
moyenne de la portee etment respectlVement de 275 68± 
6,08 Jours et 1,79±O,05 chevreaux La pante, la smson 
et I' annee de la nalssance avment un effet slgmficatif 
(P<0,05) sur I'mtervalle entre mises bas La pante avalt 
egalement un effet sIgmficatlf (P<0,05) sur la portee 
Les coeffiCIents d hentabIhte de Ia portee etment de 
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0,35± 0,05 pour Ie pere et de 0,32±O 07 pour Ie pere et 
la mere eelU! de I'mtervalle entre parturItIOns etmt de 
0,03±0 01 pour Ie pere et la mere Les coefficIents de 
repetabIhte de la portee etment de 0 38±O 05 pour la 
mere et de 0 33±O 03 pour Ie pere et la mere contre 
respectIvement 0 06±O 04 et 0 04±O 02 pour I mtervalle 
entre mises bas La selectIOn pour des nmssances 
multIples devrmt permettre d accroltre la tmlle de la 
portee Enfin, I ehmmatlon des femelles pour cause de 
trop longs mtervalles entre parturItIOns dOlt etre basee 
sur au moms deux donnees 
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Preliminary evidence for genetic resistance to endoparasites 
in Menz and Horro lambs in the highlands of Ethiopia 
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Abstract 

The Menz and Horro hIghland sheep breeds are beIng 
evaluated at the ILCA Debre BIrhan research statIOn In 
EthIOpIa for between and WIthIn breed genetIc varIatIOn 
for reSIstance to Internal paraSItes The expenmental 
deSIgn Involves matIng, for each breed, 150 ewes WIth 
10 rams to lamb at the begInmng of the dry season 
(OctoberlNovember) and the wet season (June/July) 
ThIs paper reports data collected from bIrth to weanIng 
on lambs from the fust three lamb crops (1 e born 
October/November 1992, June/July 1993 
OctoberlNovember 1993) The traIts analysed were 
bIrth weIght (BWT), weanIng weIght (WWT), packed 
red cell volume (PCV) recorded at weamng logarIthm 
transformed faecal egg count (LFEC) recorded at 
weanIng and lamb survIval from buth to weamng The 
effect of both breed and lambIng group was sIgmfIcant 
(P) for all traIts analysed Horro lambs were heaVIer at 
bIrth and at weamng, had lower PCV hIgher LFEC and 
lower survIval rate from bIrth to weamng than Menz 
lambs There was a sIgmfIcant InteractIOn of breed by 
lambIng group for all traIts except BWT For lamb 
surVIval WWT and PCV the InteractIOn took the form 
of varyIng magmtude of dIfferences between the breeds 
In dIfferent lambIng groups rather than any change In 
breed rankIng For LFEC the breed rankIng changed In 
dIfferent groups WIth the Menz haVIng hIgher LFEC 
than Horro lambs In the fIrst lambIng group, whIle the 
reverse was true In the other two lambIng groups There 
was no eVIdence from these data that the breed 
dIfference In lamb surVIval was due to reSIstance to 
endoparasItes There was sIgmfIcant addItIve genetIC 
dIrect and maternal vanance for BWT and WWT For 
BWT the estImate of the dnect (h2 A) and maternal (h2M) 
hentabIlIty were 0 07±O 06 and 0 34±0 06, respectIvely, 
whIle for WWT the correspondIng estImates were 
o 04±0 05 and 0 43±O 07 For PCV and LFEC h2

M was 
not sIgmfIcant and the overall hentabIlIty estimates were 
o 34±O 14 and 0 32±O 13 respectively 

Introduction 
HelmInthIaSIS IS of conSIderable sIgmfIcance In a WIde 
range of agro-clImatIc zones In sub Saharan Afnca and 
constItutes one of the most Important constraInts to 
small rumInant productIOn (ILCA 1991, Over et al 
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1992) The WIdespread occurrence of InfectIOn WIth 
Internal paraSItes In graZIng ammals the assocIated loss 
of productIon the costs of anthelmmtIcs and death of 
mfected ammals are some of the major concerns There 
are also Increasmg envIronmental concerns WhICh may 
Influence anthelmIntIc usage through consumer demand 
for ammal products and pastures free of chemIcal 
reSIdues 

Current control methods for Internal paraSItes 
outSIde Afnca focus on redUCIng contamInatIon of 
pastures through anthelmIntIc treatment and/or 
controlled graZIng In Afnca, these control methods are 
hmIted by the hIgh cost of anthelmmtIcs, theIr uncertaIn 
aVaIlabIlIty IncreasIng frequency of drug reSIstance and 
hmIted scope In many communal pastoral systems for 
controlled grazIng (Waller 1991, M wamachl et al 1995, 
Tembely et al thIS conference) It appears unlIkely that 
new broad-spectrum anthelmIntIcs WIll be avaIlable In 
the near future because of the major costs assOCIated 
WIth the development of new products and to date only 
a few commerCIal vaCCInes are aVaIlable IncludIng the 
lungwonn-lITadIated vaCCIne AlternatIve approaches to 
control mternal paraSItes are therefore beIng conSIdered 
One such approach IS utIbsatIOn of host genetIc vanatIon 
for reSIstance 

EVIdence of genetIC vanatIOn m sheep and goats 
for reSIstance to or tolerance of gastro-IntestInal 
nematodes was first documented 40-50 years ago and 
thIS subject has been comprehenSIvely reVIewed by 
Gray (1991), Gray and Woolaston (1991) Baker et al 
(1992) and Gray et al (1995) The best documented 
examples of sheep breeds shOWIng reSIstance to 
endoparasItes In AfrIca are the Red MaasaI sheep m East 
Afnca and the DJallonke sheep m West Afnca (Preston 
and Allonby 1978 Preston and Allonby 1979, Baker et 
al 1993 Baker et al 1994 Baker 1995) 

There are about 23 mIllIon sheep and 17 mIllIon 
goats m EthIOpIa (FAO 1987) Three-quarters of the 
national sheep flock IS located 1ll the hIghland regIOns 
WhICh receIve more than 700 mm of ram fall per year and 
accommodate three-quarters of the human populatIOn 
Gebreklros Asegede (1990) compared four breeds of 
IndIgenous EthIopIan sheep for then reSIstance to 
endoparasItes (predommantly Haemonchus contortus) 
at Awassa m southern EthIOPIa The breeds evaluated 
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were the Adal and Blackhead SomalI ongmatmg from 
the semI-and lowland regIOns and the Horro and Arsl 
from the humId hIghlands The Blackhead SomalI were 
the most susceptible to endoparasltes whIle the Arsl 
were the most resIstant 

ThIS paper presents some prehmmary results from 
an evaluatIOn of the resIstance of Menz and Horro lambs 
to endoparasltes m the hIghlands of EthIOPIa ThIS 
research IS part of an ILCA Pan-Afncan research 
programme to mvestlgate and charactense genetIc 
resIstance to endoparasltes In some IndIgenous sheep 
and goat breeds In sub Saharan Afnca (ILCA 1991, 
ILCA 1993) 

Materials and methods 

ExperIment site 

The Debre BIrhan expenment statIOn IS located In the 
central EthIOpIan hIghlands about 120 km NE of AddIs 
Ababa at an altItude of 2780 m above sea level The 
chmate IS charactensed by a long raInY season 
(July-September) a short raInY season (February
March) and an extended dry season (October
February) Annual raInfall averages 920 mm AIr 
temperatures range from a near freezmg low of 2 4 C m 
November to 233 C m June The pasture at the station 
IS domInated by Andropogon grass (Andropogon 
longlpes) WIth vanable proportions of Tnfollum spp A 
detaIled presentatIOn of relevant epIdemIOlogIcal data, 
mcludmg predommant paraSItes at the expenmental 
statIOn IS reported elsewhere (Tembely et al thIS 
proceedmgs) 

Experimental ammals and management 

Menz (Indigeneous to the study area) and Horro 
(Introduced from a slIghtly lower hIghland area) ewes 
were oestrous synchromsed WIth progestron sponges left 
m place for 10 to 12 days to permIt for dry and wet 
season lambIngs Smgle SIre matIng occurred m mght 
pens for 30 days and ewes were allowed to graze 
together dunng the day After matmg all ewes receIved 
concentrate supplement (200 g/head per day) Female 
lambs were separated from the male lambs after 
weanmg but exposed to the same grazmg paddocks m 
a rotatIOnal grazmg system untIl the end of the 
experIment at the age of 12 months The matmg schedule 
used to produce the lamb crops analysed IS presented In 

Table 1 Grazmg management and health mterventIOn 
programmes are descrIbed elsewhere (Tembely et al thIS 
conference) 

Data recorded 

LIve weIghts were recorded on all lambs at bIrth (BWT) 
and at weanmg (WWT) at 3-4 months of age Blood and 
faecal samples were collected from all lambs at I and 2 
months of age and at weamng Packed red cell volume 
(PCV) was determmed usmg a haematocnt centrIfuge 
Faecal egg counts (FEC) were analysed usmg the 
modifIed McMaster method (MAFF 1977) 
AdditIOnally faecal samples were bulked by breed and 
sex and cultured for larvae IdentIficatIOn (Hansen and 
Perry 1990) Though FEC and PCV measurements were 
taken on all lambs at 1 and 2 months of age and at 
weanmg (at 3 months of age), only the data on weaners 
IS reported m thIS paper IndlVldual lambs WIth FEC 
greater than 2000 eggs per gram (epg) and/or PCV less 
than 15% at the 2-month samplIng were drenched 

StatIstIcal analysIs 

Analyses of fIxed effects were performed by least 
squares (Harvey 1990) The fIxed effects model fItted 
mcluded lamb breed (Menz and Horro) lambmg group 
(3 levels) lamb sex (male and female) lamb bIrth type 
(smgle or twm born), dam parIty (fIrSt second and later) 
and the mteractlOn of breed and lambmg group In 
prelImmary analyses parIty was only sIgmficant for 
BWT and WWT and was excluded from subsequent 
models for the other traIts Blfth date was mcluded m the 
model as a hnear covarIate when analysmg BWT Lamb 
age was mcluded as a lInear covarIate when analysmg 
WWT, PCV and FEC PrelImmary analyses IdentifIed 
that most othel fust order mteractIOns were not 
slgmflcant (P>O 05) except for bIrth type x parIty for 
WWT and lamb age x lambmg group for WWT and 
FEC SurvIval from bIrth to weamng was analysed as a 
bmomlal varIable (0 = dead l=alIve) WIth the same 
fIxed effect model as for the other traIts but WIth no 
covarIate or dam panty effect m the model FEC was 
analysed both as an untransformed varIable and usmg a 
logarIthm transformatIOn loge (FEC+ I 0) to normahse 
the dIstrIbutIOn of thIS traIt 

HerItabIlItIes were estimated by RestrIcted MaXI
mum LIkelIhood (REML) usmg an ammal model 
applymg the DFREML software of Meyer (1991) and 

Table 1 Matmg and lambmg schedules for the three lamb crops analysed 

No of rams No of ewes a) No of lambs born 

Group Matmgpenod Horro Menz Horro Menz Lambmg season Horro Menz 

May 1992 11 11 276(20) 284(20) Oct/Nov 1992 124 137 

2 January 1993 lOb) 11 286(20) 274(20) June/July 1993 116 233 

3c) May 1993 11 II 233(20) 224(20) Oct/Nov 1993 144 201 

a) Number of unmated control ewes are 10 parenthesIs 

b) One ram died before the second matmg season 

c) For each breed eight new rams were IOtroduced and three prevIOus ones (groups I and 2) retamed 
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fittIng the sIgmfIcant fixed effects IdentIfIed In the fIxed 
model analyses of vanance 

Results 
Tests of sIgmficance from analyses of vanance overall 
means and resIdual standard deVIatIOns for the SIX trruts 
analysed are presented In Table 2 DIfferences between 
breeds and lambmg groups were sIgmfIcant (P) for all 
trruts analysed, and, wIth the exceptIOn of BWT the 

Genetic resistance In Ethiopian highland lambs 

InteractIOn of breed by lambIng group was also 
sIgmfIcant (P) The skewed non-normal dIstrIbutIon of 
FEC IS clearly reflected In the hIgh coeffIcIent of 
vanatIon (CV) of 111 % WhICh IS reduced to 23 5% when 
the logarIthm transformatIon IS appbed (1 e LFEC) 

The least squares means for breed, lambmg group 
and the InteractIOn of breed by lambIng group are 
presented m Table 3 Horro lambs were heaVIer at bIrth 
and weamng had lower PCV, hIgher LFEC and lower 

Table 2 AnalysIs of variance overall mean residual standard deViatIOn and coefficient of variatIOn (CV)for birth weight (BWT) 
weaning weight (WWT) packed cell volume (PCV) faecal egg count (FEC) logarithm transformed FEC (LFEC) and lamb survival 
from birth to weaning (SURV) 

Source of van at IOn BWT (kg) WWT (kg) PCV (%) FEC (epg) LFEC SURV (%) 

Breed **or or** **-l< ** * 1<** 
Lambmg gp (LG) *** *** *** *** **or *-l<* 
Breed xLG ns *** *** or** *** * 
Sex *** 1<'1< -l< * * ns 

BIrth type (BT) **or **'1< or 'I< * * * *** 
Dam panty (DP) *** * 
CovarIate 

Buth date ** 
Lamb age *** ** *** *** 

LambagexLG * * *-l<* 
BTXDP '1<** 
Total records 954 783 781 733 733 954 

Overall mean 242 92 353 395 216 845 

ReSIdual SO 042 19 44 439 051 316 

CV(%) 172 210 124 III 235 374 

ns = not slgmficant * P<005 "* P<OOI *H P<OOOI 

Table 3 Least squares means by breed lambmg group and breed x lambmg group mteractlOnfor birth weight (BWT) weaning 
weight (WWT) packed cell volume (PC V) ant! log of logarithm transformedfaecal egg count (ALFEC) and lamb survlvalfrom bl1 th 
to weamng (SUR V) 

No of lambs SURV 
Effect born BWT(kg} WWT{kg) PCV (%) ALFEC (eQg) (%} 

Breed 

Menz 573 216 84 357 153 858 
Horro 381 250 89 333 183 731 

Slgmflcance *** >1"** *** or *** 
Lambmg group 
(LG) 

283 207 87 334 137 849 

2 340 275 97 349 502 941 

3 331 218 74 352 69 593 
Slgmflcance *,,* *-l<* *** *** *** 
Breed x LG 

Menz 1 149 190 87 356 214 923 
2 228 254 90 358 353 968 
3 196 202 74 357 48 683 

Horro 1 134 223 88 313 87 775 
2 112 292 104 339 708 914 
3 135 233 75 346 98 503 

Slgmflcance ns *** *** *** * 
ns = not slgmficant oj- P<O 05 ** P<O 01 *** P<O 001 
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SurVIVal from bIrth to weamng Compared to the two 
lamb crops WhICh were born at the begInmng of the dry 
season (groups 1 and 3), the wet season lambIng 
(June/July 1993) produced heaVIer lambs at bIrth and 
weamng and had the hIghest survIval rate from bIrth to 
weamng However m terms of the parasItologIcal 
parameters at weanmg, the group 2 lambs had the 
hIghest LFEC and an mtermedlate PCV 

There was a slgmficant (P) mteractIOn of breed by 
lambmg group for all traIts except BWT (Table 3) For 
lamb survIVal, WWT and PCV the InteractIOn was 
mamfested by a change In the magmtude of dIfferences 
between the breeds m dIfferent lambmg groups rather 
than any change m breed rankmg For example, the 
consIderably hIgher PCV of the Menz compared to the 
Horro lambs III the first lambmg group (4 3%) declIned 
to 1 9% and 1 1 % m the second and thIrd lambmg 
groups, respectIvely For LFEC the breed rankmg 
changed m dIfferent lambmg groups, WIth the Menz 
havmg hIgher FEC than the Horro lambs m the first 
lambmg group and the reverse bemg the case In the other 
two lambmg groups 

AnalYSIS of faecal samples of the lambs born In the 
dry season (groups 1 and 3) at day 60 showed a low egg 
count whereas packed cell volume was wlthm the 
normal range Faecal culture from lambs born m the wet 
season (group 2) showed that the predomInant nematode 
specIes mcluded Ostertagw tnJurcata (54%) Tncho 
strongylus colubrljonms (28 %) and Haemonchus 
contortus (18%) 

HentabllIty estImates for BWT, WWT, PCV and 
LFEC are presented m Table 4 For both BWT and 
WWT there was slgmficant addItIve genetIc maternal 
vanance 

1 able 4 Herltabllitlesa for birth weight (BWT) weanmg 
weight (WWT) packed cell volume (PCV) and logarithm 
transformedfaecal egg count (LFEC) 

Modell Model 3 

TraIt h2± SE h2
A ± SE h2M'± SE 

BWT 066 ± 25 007± 06 o 34± 06 

WWT 01O±09 o 04± 05 043 ± 07 

PCV 034 ± 14 029 ± 13 008 ± 09 

LFEC 032 ± 13 030± 13 004± 09 

a HentabJllties estlmated by DFREML (Meyer 1991) 

Modell h? = total hentablhty (lgnonng maternal addItive genetlc 
vanance) 

Model3 h2 
A = hentablhty of dIrect (addItive genetic) component 

of performance 

h2
M = hentablhty of maternal (addItive genetic) 

component of performance 

DISCUSSIon 

Breed dIfferences m traIts analysed were slgmflcant but 
In general, not of great bIOlogIcal Importance except for 
the dIfference m survIval EstImated breed dIfferences 
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In bIrth weIght weanIng weIght and surVIval m the 
present study are consIstent WIth some preVIOUS results 
from thIS locatIOn (Gautsch 1992) 

The general levels of nematode parasIte mfectlOn 
was too low for thIS to be a major cause of sheep 
mortalIty m the study Indeed post-mortem results 
showed that respIratory dIseases were the pnmary 
causes of death SpeCIfIcally, the low mean FEC (even 
for the group 2 lambs) suggests that thIS level of 
mfectIon was unlIkely to result m major pathogemc 
effects OptImum condItIons for transmISSIOn of 
Ostertagw Tnchostrongylus and Haemonchus are 
present from July to November (total monthly ramfall 
of 50 mm or more WIth mean temperatures between 
11 C and 13 C) There IS therefore an overlap of the 
three nematode speCIes However, because of a 
temperate clImate m the hIghlands, Ostertagw and 
Tnchostrongylus thnve better than Haemonchus whIch 
generally predomInates In relatIvely warm clImates 
Thus although the Horro breed had on average lower 
PCY and hIgher LFEC values than thelf Menz 
contemporarIes, there was no dIrect eVIdence from these 
data that the breed dIfference m lamb surVIval was due 
to dIfferentIal resIstance to endoparasItes AddItIonally 
breed dIfferences m LFEC were not consIstent across 
lambIng groups 

The low survIval of the Horro m thIS study may be 
due to lack of adaptatIOn of the breed to thIS 
enVIronment AddItIOnally the lower PCV of the breed 
compared to the mean for the Menz may be due to the 
fact that the Horro IS less adapted to thIS (hIgher) 
altItude although both are hIghland breeds However, 
hard data IS not yet aVaIlable to substantIate thIS 
speculatIOn 

The hentabIlIty estImates for mdIcators of 
resIstance to parasItes were not dIfferent from values 
reported elsewhere The average herItabIlIty for smgle 
FEC measurements from estImates revIewed by Baker 
et al (1992) wa~ 0 32 whIle the average e~tImate for 
pey was 0 35 Hentabillty of the mean of multiple (2 
to 3) egg counts recorded m dIfferent mfectlOns 
mcreased to about 0 5-0 6 On the baSIS of aVaIlable 
data, there seems to be substantIal wIthm-breed 
vanatlOn m resIstance to endoparasltes (I e PCY and 
LFEC) In these Iambs at a young age There may be 
opportumty for withm-breed Improvement of thIS traIt 
through selectIOn on eIther PCY or LFEC 

WIth only one and two Iamb crops m wet and dry 
seasons respectIvely, the results on lambmg group 
dIfferences are too prelImmary for any defmlte 
conclUSIOns to be made on seasonal effects The wet 
season was as would be expected aSSOCIated WIth the 
hIghest parasIte challenge as reflected m faecal egg 
counts However, thIS IS also the season WIth the most 
abundant grazmg, best growth performance, and hIghest 
Iamb survIval The estImates of group means for the 
vanous traIts m thIS study emphaSIse the pomt already 
made that the level of nematode InfectIOns encountered 
to date at Debre Blrhan IS not too debIlItatIng 
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Except for faecal egg counts, the effect of breed x 
lambmg group mteractlOns were of no major practical 
sIgmfIcance However, no fmal conclusIOns can be 
drawn untIl more data and addItIonal traIts (post
weanmg growth PCV, FEC as well as reproductlOn) are 
analysed 
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Preuves preliminaires de resIstance genetique aux endoparasites 
chez les agneaux Menz et Horro dans les hauts plateaux ethiopiens 

Resume 
Des travaux sont actuellement en cours a la statIOn 

de recherche du CIPEA a Debre Berhan en Etruople, sur 
l'evaluatlOn de la vanatron genetIque de la resIstance 
aux endoparasltes chez les races de moutons Menz et 
Horro des hauts plateaux Le protocole expenmental faIt 
mtervemr Ie crOlsement, pour chaque race, de 150 brebls 
avec 10 belIers en vue d'un agnelage au debut de la 
salson seche (octobre/novembre) et de la smson humIde 
(Jum/JUlllet) Le present artIcle presente les resultats 
enregIstres sur les agneaux ISSUS des trOIS premIers 
groupes de naIssances (octobre/novembre 1992, 
Jum/JuIllet 1993, octobre/novembre 1993) Les 
varIables analysees sont Ie pOlds a la nalssance et au 
sevrage, I hematocnte au sevrage, la transformatIon log 
du nombre d'oeufs par gramme de feces (OPG) au 
sevrage et Ie taux de survIe des agneaux de la nmssance 
au sevrage La race et la sene d' agnelages avruent un 
effet sIgmflcatlf (P<0,05) sur tous les parametres 
etudles Les agneaux Horro avruent des pOlds a la 
nrussance et au sevrage supeneurs a ceux des Menz et 
un hematocnte plus falble La transformatIon log de leur 
OPG etalt plus elevee tandls que leur taux de survle de 
la nrussance au sevrage etrut plus fruble II y avrut une 
mteractIon sIgmfIcatIve entre la race et Ie groupe 
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d agnelages pour tous les caracteres etudles excepte Ie 
pOlds a la nrussance En ce qUI concerne Ie taux de surVle 
des agneaux Ie pOlds au sevrage et I hematocnte, les 
dIfferences dues a I mteractIon etruent plus ou moms 
Importantes SUIvant Ie groupe d agnelages malS l'ordre 
de successIOn des races ne changerut pas S aglssant en 
revanche de la transformatIOn log de I OPG, cet ordre 
changealt selon Ie groupe Amsl, cette varIable etalt plus 
elevee chez les Menz que chez les Horro dans Ie prermer 
groupe d'agnelages alors qu'on observalt la sItuatIon 
mverse dans les deux autres groupes Rlen dans ces 
donnees ne permettmt de dIre que la dIfference entre les 
taux de surVIe des agneaux Menz et Horro etmt due a la 
reSIstance aux endoparasites Les varIances genetlques 
addItIves duecte et maternelle des pOids a la nrussance 
et au sevrage etruent slgmficatives En ce qUI concerne 
Ie pOlds a la nrussance, les coeffiCIents d'hentabIhte 
directe (h2 A) et maternelle (h2M) etruentrespectlvement 
de 0,07±0,06 et de 0,34±0,06 les valeurs corres 
pondantes etant respectIvement de 0,04±0,05 et de ° 43±0,07 pour Ie pOlds au sevrage Enfm Ie coeffIcIent 
d'hentabIhte maternelle n'etrut pas sigruficatIf pour 
l'hematocnte et la transformatIon log de I OPG, les 
coeffIcIents d'hentabIhte totale s etabhssant 
respectIvement a 0,34±0 14 et 0,32± 0,13 
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Morphological characterisation of the Tswana goat 

J B D Katongole, B Sebolaz and M J Madlmabe 

Botswana College of Agriculture 
Pnvate Bag 0027 Gaborone Botswana 

Abstract 

A survey study was conducted In two dIstrIcts of 
Botswana to obtaIn data on the morphologIcal 
charactenstIcs of Tswana goats There were fIve 
dIfferent locations chosen, namely OOdI, ArtesIa and 
Mochudu m the Kgatleng DIstrIct and Kopong and 
Thamaga m Kweneng dlstnct In each location, 16 to 20 
farmers WIth goats were randomly selected and records 
taken on a random sample of 10 goats from each farmer 
The dIfferent body dImensIOns that were measured 
mcluded heart gIrth (HG), dIagonal body length (BL), 
heIght at WIthers (HW), body weIght (BW) and rump 
heIght (RR) Records were also taken on presence of 
horns (HO), wattles (Wa) and beards (Bd), coat colours 
(white, black, black and whIte, brown, brown and whIte) 
and hair structure (short coarse, long coarse, short 
smooth and long smooth) The results showed 
age-dependent sexual dIfferences In the body 
dImenSIOns that were measured The apparent WIde 
vanatIon In coat colours and haIr structure among 
Tswana goats observed m thIS study IS mdIcatIve of the 
fact that the breed has not yet been punfied through 
selection breedmg and therefore great opportunIties 
eXIst for ItS Improvement The propensIty toward whIte 
coat colour andlor whIte In combmatIOn WIth other 
colours espeCIally black and brown appears to be an 
adaptive charactenstIc of Tswana goats to WIthstand 
pronounced seasonal fluctuations m the mtenslty and 
duratIon ofhght, heat and cold Fmally the Tswana goat 
can be classIfIed as a multIcoloured, medIUm SIze breed 
WIth long loppmg ears, short coarse hair structure, 
predommantly bearded and horned 

Introduction 

The Importance of goats In Botswana cannot be 
over-emphaSIsed They proVIde protem food (meat and 
mIlk) and qUick cash mcomes for rural farmers They are 
m fact the small man s cattle TheIr adaptIve features 
such as feeding behaVIOur and dIsease and heat 
tolerance enables them to effectIvely cope WIth the 
stressful nature of the vast margmallands of Botswana 
Also the recovery capaCIty of goats from drought IS very 
remarkable due to theIr effICIent reproductIve behaVIOur 
(twmnmg coupled WIth shorter kIddmg mtervals) and 
vanable body SIze WIth low mamtenance reqUirements 
m unfavourable enVIronments (Horst 1984) Although 
the mdlgenous goat breeds have been broadly claSSIfIed 
mto two mam groups the long-eared and short-eared 
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(Mason and Maule 1960), more broad meanmgful breed 
documentatIon on Tswana goats based on theIr phYSIcal 
body characterIstIcs IS rather lacking Therefore thIS 
study whIch IS part of a multIdlsclplmary research 
programme on the Tswana goat, prOVIdes data on the 
phYSICal body charactenstIcs of mdlgenous goats of 
Botswana 

Materials and methods 

LocatIOn of study 

The surveys to record the dIfferent goat body 
charactenstIcs were carned out In fIve dIfferent 
locatIOns, namely OOdI, ArteSIa and Mochudl m the 
Kgatleng DIstnct, and Kopong and Thamaga m the 
K weneng dIStrICt The total number of goats surveyed m 
each locatIOn varIed between 120 and 160 WIth female 
goats compnsmg the greatest number 

Data collection and analYSIS 

In each of the five locations, 16 to 20 farmers WIth goats 
were randomly selected and records taken on a randomly 
selected sample of 10 goats from each farmer 

The dIfferent body dimenSIOns that were recorded 
mcluded heart girth (cm), diagonal body length (cm), 
heIght at WIthers (em) and rump heIght as shown m 
FIgure 1 

Records were also taken on presence of horns 
wattles and beards coat colours (1 whIte 2 black, 3 
black and whIte, 4 brown, 5 brown and white and 6 
mIxed colours), haIr structure (1 short coarse, 2 long 
coarse,3 short smooth and 4 long smooth) and ear types 
(1 long loppmg and 2 reduced ear length) All data 
collected were analysed by the help of an SAS computer 
statIstIcal package 

Results 
Table 1 IS the summary of the populatIOn structure of 
sampled goats m dIfferent locatIOns of Botswana For 
each locatIOn there were more female goats sampled and 
measured than male goats Generally over 50% of the 
female goats were adults m the 37-48 months age group 
For males more than 50% were less than three years old 
WIth most bemg between 1-12 months 
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Table 1 Structure of the goat populatIOn sampled and measured In different locatIOns In Botswana 

Oodl ArtesIa 

Vanables M F M 

Total no of goats 45 1205 39 

ProportIOn by age group (%) 

1-12 months 333 180 51 2 

13-24 months 20 I 105 308 

25-36 months 133 48 103 

37-48 months 333 667 77 

F = female M = male 

Body measurements are summarIsed In Table 2 It 
can be noted that there IS an age-dependent sexual 
dIfference In body weIghts among Tswana goats The 
males were heavIer than the females after 12 months of 
age Like body weIght, other body measurements 
Increased WIth age In both sexes However, there were 
no dIfferences between sexes below three years of age 

Results on the InCIdence of dIfferent coat colours 
are presented In Table 3 The most common coat colours 
are a cOmbInatlOn of whIte WIth eIther black or brown 
pure colours of black and brown, and mIxed colours 
have the lowest frequencIes In Tswana goats The sex of 
the goat had no Influence on Its coat colour 

The most favoured halTS are the short coarse (SC) 
ones except In Kopong locatlOn where 63% of all goats 
sampled had long coarse halTS (Table 3) Goats WIth long 
smooth halTS (LS) were the least frequent In alllocatlOns 
followed by those WIth short smooth halTS (SS) 
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LocatIOns 

Mochudl Thamaga Kopong 

M F M F M F 

41 114 57 80 40 78 

439 105 246 162 400 128 

31 7 35 140 50 75 128 

73 123 158 238 250 205 

17 1 737 456 550 275 539 

VarIatlOn In half structures shows SImIlar patterns In 
both male and female goats 

InformatIon on the InCIdences of wattles (Wa), 
beards (Bd) horns (Ho) and ear length (EI) among 
Tswana goats can be found In Table 4 Both sexes of 
Tswana goats are bearded horned, and have a very 
notIceable property towards long-loppIng earedness 
The wattled (Wa) and reduced ear-length (Elr) 
condltlOns eXIst among Tswana goats but at low 
frequency (15%) In both sexes Generally there are 
shghtly more male goats affected by the reduced 
ear length condltlOn than the female 

DIscussion 
ThIS study sampled more female Tswana goats (69%) 
than males (31 %) and most of the females were adults 
In the 37-48-month age group ThIS IS the reflectIOn of 
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Morphological charactensatlon of the Tswana goat 

Table 2 Body measurements (means ± standard devwtlOns) of Tswana goats of dIfferent sex and age groups 

Age grouQs {months) by sex* 
0-12 12-24 25-36 37-48 

Body measurements M F M F M F M F 
Body weight (kg) I 1923 1964 2539 2414 3228 2907 4197 3376 

±393 ±273 ±457 ±240 ±549 ±202 ±5 67 ±209 
Heart glfth (cm) 6329 6386 7047 6831 7350 72 35 8360 7803 

±590 ±689 ±697 ±637 ±809 ±663 ±5 67 ±546 
Height at withers (cm) 5875 5893 6284 6233 6703 6555 7581 6777 

±436 ±549 ±493 ±427 ±649 ±411 ±649 ±392 
Rump height (cm) 6139 6157 6600 64 91 6950 6814 77 76 7015 

±434 ±5 54 ±419 ±458 ±730 ±406 ±655 ±385 
Body length (cm) 5327 5326 5707 5682 6325 6193 7024 63 14 

+539 +529 +573 +627 +627 +627 +778 +506 

*F = female M = male 
1 Weights were predicated from a regressIOn model 

Table 3 IncIdence of coat colours and haIr structures In Tswana goats from different locatIOns In Botswana 

LocatIOns 
Charactenhcs Oodl ArteSia Mochudl Thamaga Kopong 
Goat coat colour (%) 

White 167 142 284 320 280 
Black 73 94 123 73 76 
Black and white 266 306 252 292 38 I 
Brown 80 112 142 73 5 1 
White and brown 300 276 155 117 136 
Mixed colour 120 71 45 124 76 

Hatr structure (% ) 

Short coarse 420 724 600 591 170 
Long coarse 287 188 368 350 627 
Short smooth 267 82 32 38 186 
Long smooth 26 06 00 01 1 7 

Table 4 InCIdence (%) of wattles beards horns and ear opes In different sexes of Tswana goats from different locatIOns 

Oodl* ArteSia 

Charactenhcs M F M F 

Wattled 67 114 180 92 

Bearded 578 60 690 61 8 

Horned 756 667 916 692 

Loppmgears 889 971 974 992 

Reduced ears 111 29 26 08 

* F = female M = male 

the structure of goat populatlOn generally kept by 
SubSIstence peasant farmers III the rural areas 
Generally, rural farmers are artistic breeders who 
naturally and traditIonally know that a constant flock 
SIze essentIally depends on a large number of 
reproducuve1y acuve females that must be kept for long 
penods of ume 

Results obtamed m the present study on body 
weight (BW) and other conformatlOnal traIts (HW HG 
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LocatIOns 

Mochudl Thamaga Kopong 

M F M F M F 

98 88 53 75 100 128 

585 632 772 700 700 64 I 

877 842 702 613 725 680 

976 974 983 988 900 910 

24 26 1 7 12 100 98 

RH and BL) are concurrent With those obtamed by other 
researchers (Mazumder et al 1983 Ruvuna et al 1988 
Bhattacharya 1989) Male goats generally grow faster 
and are heaVIer With supenor body conformauonal 
measurements than female goats Age slgmficantly 
affects body traIts On the baSIS of body size and heIght 
at Withers the Tswana goat can be claSSIfIed as a medIUm 
size breed accordmg to one of the goat classlfIcatlOn 
cntena suggested by Devendra and Mcleroy (1988) 
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Results on coat colours and haIr structures revealed 
that Tswana are multIcolored wIth a varIety of half 
structures ThIS IS an mdicatIon that mdeed the Tswana 
breed of goats has not been punfied through selectIve 
breedmg The propenSIty towards whIte and/or whIte m 
combmatIOn wIth other coat colours, especIally black 
and brown, emmently exhIbIted by goats used m the 
present study appears to be an adaptatIOn to the 
pronounced seasonal fluctuatIOns m the mtenslty and 
duratIon of hght, heat and cold expenenced m thIS 
regIOn The same holds true for the observed vanatIOn 
m haIr structures Coat colours and haIr structures m 
goats have an Important role to play m the adaptabIhty 
of anImals to dIfferent ecologIcal zones (BanerJI 1984) 
ThIS argument IS supported by the later assertIOn of 
Hemmer (1990) to the effect that ammal domesticatIOn 
can be aIded by the use of certam coat colours or patterns 
whIch are related behaVIOur through the common 
metabohc pathway of pIgments and catecholamme 
neurotransmItters Margetm et al (1988) reported a hIgh 
mCIdence of short-halredness (average 96 3%) among 
goats belongmg to two dIfferent herds 

ThIS study has revealed hIgh frequencIes of the 
bearded (65%) and horned (75%) condItIOns among 
Tswana goats Goats affected by the reduced ear 
condltlon (ELr) were the least frequent (6%) whIle 
occurrence of long loppmg ears was the hIghest (94%) 
There was a relatIvely small percentage of almost equal 
number of wattled female (99%) and male (10%) goats 
These results are m conformIty WIth those of other 
researchers Margetm et al (1988) reported low and hIgh 
frequencIes of the dommant wattled allelle (0 193) and 
dommant standard ear length (0 920) condItIOns, 
respectively Matassmo et al (1984) studIed samples of 
natlve goat populatIOns m southern Italy and found that 
67% and 65% of the goats m thIS study were bearded 
and horned respectively 

ConclUSIOns 

On the baSIS of the mformatIOn obtamed from the 
present study It could be concluded that the Tswana 
goat IS a multicolored medIUm SIze breed WIth long 
loppmg ears, short coarse haIr structure and pre 
dommantly bearded and horned, the apparent WIde 
vanatIOn m coat colours and haIr structure among 
Tswana goats IS mdicatIve of the fact that the breed has 
not yet been punfled through selectIve breedmg and 
therefore great OpportullltIes eXIst for Its Improvement 
and that the propenSIty towards whIte coat colour and/or 
whIte m combmatIon WIth other colours espeCIally black 
and brown, appears to be an adaptIve traIt to WIthstand 
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pronounced seasonal fluctuatIOns m the mtensity and 
duratIOn of lIght heat and cold 
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Morphological characterisation of the Tswana goat 

Caracterisation morphologique des caprins Tswana 

Resume 

Une etude a ete effectuee dans deux dIstrIcts du 
Botswana en vue de rassembler des donnees sur les 
caracteres morphologlques des capnns Tswana Cmq 
locahtes ont ete choIsles a saVOIr OOdI, ArtesIa et 
Mochudu dans Ie dIstnct de Kgatleng et Kopong et 
Thamaga dans celUl de Kweneng Un total de 16 a 20 
paysans possedant des chevles ont ete ChOlSlS au hasard 
dans chaque locahte et des donnees ont ete rassemblees 
sur 10 ammaux ChOISIS egalement au hasard dans chaque 
troupeau Les mesures corporelles relevees sont Ie 
pen metre thoraclque la longueur de la dIagonale du 
corps la hauteur au garrot, Ie pOIds Vlf et la hauteur de 
la croupe Ont egalement ete notees, la presence ou non 
de comes, de pendeloques et de barblches, la couleur de 
la robe (blanc nOIr, pIe nOIre, brun, pIe brune) et la 
structure du pod (ras et dur long et dur, ras et hsse, long 
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et hsse) Les resultats ont mIs en eVIdence, entre les 
van abies corporelles mesurees, des dIfferences hees au 
sexe en fonctIon de I age Les Importantes varIatIOns 
observees dans la couleur et la structure du pelage de ces 
ammaux montre que cette race n'a pas encore ete 
punflee par selectIOn et qu elle offre par consequent de 
grandes posslblhtes d amelIoratIOn La tendance 
domlllante de la couleur blanche, seule ou en 
combmaIson avec d' autres couleurs, notamment Ie nOIr 
et Ie brun, semble constItuer un caractere d'adaptatIOn 
des capnns Tswana aux Importantes fluctuatIOns de 
I mtenslte de la lumlere et de la duree d ecIaIrement et 
aux Importants ecarts de temperature observes dans la 
regIon Enfm on peut defimr les caprms Tswana comme 
une race multIcolore, de format moyen avec de longues 
oreIlles pendantes, Ie polls ras et dur et une predo
mmance de barblches et de comes 
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Reproductive performance and level of gastro-intestinal 
parasite infestation in goats on-farm and on-station at 

Machang'a, Embu, Kenya 

A M Okeyo, B A 0 Inyangala, S M GlthlgW, S J M Munyua, 
M M WanYOlke, C K Gachum and M Okomo 

UniversIty of Nazrobl, Faculty ofVetennal) Medlcme 
POBox 29053, Nazrobl Ken}a 

Abstract 
Momtonng of an eXlshng pre-expenmental observatory 
herd of Small East Afncan goats was carned out at 
Machang' a Field StatIOn For companson, a rapid 
survey on 25 nelghbounng farms was conducted 
On-stahon faecal samples were taken from the goats m 
January, February and June 1994 to establIsh eggs per 
gram (EPG) counts The EPG s were low (0-800) m 
January and February but shot up to as high as 4200 m 
June The most prevalent helmmth species was 
Haemonchus contortus (78%) ReproductIve 
parameters m goats on farms were exammed None of 
the farmers controlled breedmg abortIOns were 
common (75%) and udder problems featured m 42% of 
farms SelectIOn of breedmg stock was based on Visual 
appraIsal Ktddmg mterval averaged 10 months and 
twmnmg rates were low (12%) With a high surVival rate 
(88%) Preweamng mortalItIes were very low Other 
aspects of the study mcluded feed and water aVaIlabilIty, 
lIvestock compOSitIOn and herd structure and reasons for 
disposal of stock The most prevalent diseases mcluded 
pneumOllla, mange helmlllthlasis heartwater 
ectoparasltIsm (fleas and tIcks) and orf The scope for 
genetic Improvement of goats m Machang a IS great 
Farmers reqUIre educatIOn on productIOn and ammal 
health aspects mcludmg ready access to vetennary 
services 

IntroductIon 

Indigenous goat strams and breeds are usually credited 
for their relatively high tolerance of or resistance to 
parasItIc diseases and harsh environmental conditIons 
mcludmg long walkmg distances, poor quahty herbage 
and long watenng mtervals However these deSirable 
attnbutes are usually accompamed by poor growth and 
carcass traits are usually negatively affected (CartWrIght 
et al1987 Ruvuna et al 1989) 

The mechalllsms of mhentance patterns of 
resistance to mternal worms (particularly Haemonchus) 
are not yet fully understood (Bullerdleck 1989, Bam 
1991) Also lackmg are hentabllIty estImates for 
resistance and ItS correlatIOn With other growth, 
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reproductIve and daIry traIts for mdlgenous goats m 
most parts of sub-Saharan Afnca Research results of 
studies conducted locally mdlcate that conSiderable 
vanatIOn eXists m growth prohflcacy fertIhty, carcass 
traits and daIry charactenstIcs as well as tolerance For 
example, ShavulImo (1989) m an artifiCial Haemonchus 
mdoor challenge study, showed that the East African 
goat breed was more tolerant than the Galla However, 
some mdlvldual Galla goats were even more tolerant of 
the parasite than their East African contemporaries 
Ruvuna et al (1989) showed that some goat SITes 
consistently Imparted resistance to their offspnng 

The usefulness of the above observatIOns can only 
be reahsed when large-scale charactensatIOn IS carned 
out and genetic parameters generated, showmg clear 
genetic relatIOnships among all traIts of economic 
Importance (Baker 1991) It IS then that meamngful 
selectIOn CrIterIa can be set and genetIc selectIOn 
programmes mltIated to realIse the set Improvement 
objectIves 

Long-term genetic studies that mcorporate ammal 
phySIOlogy health and nutntIon studies have not often 
been carned out due to the absence of an mter
dlsclplmary approach to research, mconslstencles m 
research fundmg allocations or antICipatIOn thereof, and 
lack of appropnate and accurate up to date technologies 
particularly laboratory supphes and expertIse These 
defiCienCies have resulted III research fmdmgs that give 
mcomplete pictures either through lack of precIsion or 
depth 

Inadequate nutntIon coupled With high levels of 
parasite mfestatIon contribute to high reproductIve and 
productive wastage m small rummant herds regardless 
of size and productIOn system (Preston and Allonby 
1979 ILCA 1988 ILCA 1989 ILCA 1990) Such 
wastage also slows down genetIc progress as select on 
mtensliles are substantIally reduced 

Haemonchus IS one of the major mternal paraSItes 
of economIC Importance (Allonby 1974 Shavuhmo 
1989) Haemonchosis reduces prodUCtIVIty through 
reduced effiCiency of nutnent utIhsatIon and growth 
rate, m additIon to mortahtIes which occur at severe 
mfestatIon levels ConventIonal means of controlhng 
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haemonchosls such as grazmg management and use of 
anthelmmtlcs, are eIther not feasIble or meffectlve for 
vanous reasons These reasons mclude the use of 
communally owned and grazed lands anthelmmtIcs that 
are not only too expenSIve for an ordmary farmer but are 
also envIronmentally hazardous, and the contInUOUS 
development of resIstance to these chemIcals by the 
parasItes at rates dIfficult for new products development 
to keep pace wIth 

New approaches and long-term alternatIves to 
dealIng wIth thIS problem mclude IdentIfymg tolerant or 
resIstant mdividual ammals wlthm the local populatIOns 
followed by effIcient and extensIve explOItatIOn of such 
hen table ments m breedmg programmes 

In order to IdentIfy such resistantitolerant 
IndIvIduals, well desIgned genetIc and breedIng 
expenments that mcorporate other related phySIOlogical 
and nutntIonal aspects need to be conducted ThIS 
project, through a multi-dIsclplmary approach rums to 
YIeld the much needed prerequlSlte results for the 
charactensatIon of the East AfrIcan and Galla goat 
breeds 

The objectIves of this study are to 

determme and compare vanatIOn m mfestatIOn 
rates of endoparasltes between and wlthm the East 
Afncan and Galla goat breeds 

establIsh the underlymg mechamsms mvolved m 
resIstance/tolerance 

estabhsh the mCldence predlsposmg factors and 
causes of pre-weanmg mortahty m goat flocks (the 
research flock and those of surroundmg VIllages) 

develop economIcally feaSIble and versatIle 
productIOn packages for theIr recommendatIOn to 
the regIOnal stock keepers 

MaterIals and methods 
The mam study wIll revolve around a breedmg 
expenment deSIgn that IS sum man sed below 

Females* 

Wet Dry 
Breed of goat Males season season Totals 

East Afncan 10 160 (10) 160 (10) 320 (20) 

Galla 10 160 (10) 160 (10) 320 (20) 

Total 20 320 (20) 320 (20) 640 (40) 

* The figures m brackets mdlcate number of females left open as 
controls 

The products of each season's matmg WIll then be 
randomly subjected to vanous speCifIC nutntIOn, 
artifiCial and natural helmmthIasIs challenges, and 
growth, carcass and reproductIve performance 
measurements taken at both gross and tissue levels 
Offspnng of sires that show differences m tolerance 
levels wIll be randomly assIgned to all such treatments 
m order to prOVide correlatIOn estImates among the 
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dIfferent traIts IndIVIdual ammals that are at the extreme 
ends of the reSIstance scale and theIr progeny wIll further 
proVIde matenals for molecular genetic studIes To 
fortify the research data base parallel studIes on the 
surroundIng farmers flocks are bemg conducted The 
detruled protocols are descnbed by Okeyo et al (1991) 

LocatIOn and enVIronment of the area 
surveyed 

The survey was carrIed out m Machang a and Mavuna 
locatIOns of Gachoka DI VISIOn Embu DIstnct m Kenya 
Twenty-five farmers, each With at least a herd of 10 
goats, were mtervIewed The study area hes III chmatlc 
ecozone 4 (and and semI-and lands) at an altItude of700 
m above sea level The average daIly temperature IS 
28 C, WIth a mean annual ramfall of 650 mm, which 
follows a bImodal pattern The long rams are from 
October to December and the short rams from March to 
May The long rams are more relIable for cultivatIOn of 
food crops 

EndoparaSIte mfestatIon profile 

A pre-expenmental observatory herd was mtroduced at 
the research statIOn m Machang' a and the prevalence of 
helmmthtasis m these goats over the different seasons of 
the years was momtored ComparatIve work on the 
farmers herds was done through a rapid survey of the 
surroundIng farms m the Mavuna LocatIOn Seven goats 
dIed of heartwater from the Galla breedmg herd newly 
mtroduced on the research statIOn 

Faecal egg counts (EPG) were recorded over 
varIOUS seasons and genera of the helmmths IdentIfied 
Different tick speCIes were also IdentifIed and their 
prevalence noted 

Others 

Land tenure feed and water aVaIlabIlIty disease 
prevalence and control ammal husbandry practIces and 
general lIvestock productIOn systems were also 
addressed 

Results and dIScussion 
The prehmmary results of the studIes camed out so far 
are summarISed m Tables 1 to 4 Eighty per cent of the 
farmers lIved on mdlVldually owned land With the 
remammg 20% lIvmg on land owned by the local 
government (Embu Mumcipal CouncIl) The acreage of 
the mdividually owned farms ranged from 4-37 acres, 
WIth an average of 11 acres per farmer 

Grazmg system, feed and water avaIlabIlity 

The grazmg system practised was mamly free range, 
while ensunng that the ammals dId not graze on 
cultIvated land The grazmg hours m the dry season 
ranged from 8-12 hours With an average of 10 hours In 
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the wet season tlus ranged from 8-10 hours with an 
average of 8 hours This IS so because In the wet season 
feed IS readIly aVaIlable and the ammals do not need to 
walk too far for It Also dunng the wet season, most of 
the farmers have to work In the farms and hence have to 
cut down the hours they spend out graZIng the ammals 

About 37 5% of the farmers saId they supple
mented their ammals' diet ThIS IS done maInly In the 
dry season and the supplements given are acacia tWigs 
and pods, and maIze stover after harvestIng the crop 
Most of the ammals were watered In the seasonal nvers, 
streams, ponds and dams About 75% of these farmers 
expenenced severe problems dunng the dry season as 
most watenng POInts dned up and the ammals had to be 
walked long distances to the eXlstmg water sources, such 
as River Thlba and dams (e g Ktambere dam) Stock 
numbers are drastIcally reduced dunng thiS penod as a 
result of death by starvatIon exhaustIOn and dIsease 

Livestock composItion and herd structure 

All farmers owned the East AfrIcan goat breed With a 
mean of 25 goats per farmer wIth a range of 10-90 
(Table 1) The mean goat herd structure was 4 entIre 
males, 13 females and 8 kIds 

Most of the farmers IdentIfied their ammals by 
ear-notchIng, one notch for the clan and one for the 
famIly Colour and phYSical charactenstIcs were also 
used In IdentIfIcatIOn Most of the farmers used VIsual 
appraIsal and mental records to estImate ages and 
weights of their ammals 

Table 1 The lzvestock species and average nwnbers kept by 
the local farmers 

LIvestock specIes Average numbers kept 

Cattle 11 

Sheep 7 

Goats 25 

RabbIts 4-6 Does 

Poultry (chIcken) 10-30 

Bees 3-5 hIves 

Reproductive performance and endoparasltes In Kenyan goats 

Reproductive wastage and productIOn 
performance levels 

All the farmers reported that they dId not control matIng 
as the does graze together With the bucks BeSIdes It IS 
not uncommon to fInd several farmers' flocks grazIng 
together There are two breedIng seasons per year for the 
goats accordIng to 80% of the farmers InterVIewed The 
age of the does at first kIddIng ranged from 10 to 24 
months WIth an average of 12 months (Table 2) 

AbortIons occurred on 75% of the farms With a 
range of 3-30% of the herd affected The causes, 
accordIng to the farmers, were poor nutntIOn dunng 
drought, potsonmg by feedmg on Immature acacia pods, 
helmInthIasIs, Injury dunng fIghts and potsomng by 
certaIn mmerals 

Forty-two per cent of the farmers reported that theIr 
does expenenced udder problems whIch affected 
4-25% of does In a herd The problems were maInly teat 
InJunes, orflesIOns and occasIOnal abscesses but there 
was no clear-cut case of mastItIs 

On selectIOn of breedIng males and females, most 
of the farmers based theIr deCISIOn on growth rate of the 
ammals, general phYSIcal charactenstIcs such as body 
condItIon and coat colour, In addItIon to udder SIze and 
tWInnIng rates In the case of females Other factors 
conSIdered were lIneage, strength of hInd legs and length 
of ears The average age of males at tIme of selectIOn for 
breedIng was 8 months 

The Interval between kIddIng and the next serVIce 
ranged from 2-8 months WIth an average of 4 months, 
whIle the kIddIng mterval ranged from 6-12 months and 
averaged 10 months (Table 2) 

The twmmng rates ranged from 0-40% and 
averaged 12%, WIth an average of 88% of the twms 
SUrVIVIng ThiS surVIval depended entlfely on feed 
avaIlabIlIty at the tIme ofbuth Most farms expenenced 
preweamng mortalItIes, WIth an average of 12 5% 
partunent deaths and 26% actual preweanmg deaths 
(Table 2) The causes of the above deaths were 
accordIng to the farmers, dIseases (46% of cases) mostI; 
helmmthIasls and flea InfestatIOn, poor nutntIOn 
espeCIally durIng drought poor mothenng and predatIon 

Table 2 The structure performance and health status of goat herds In Machang a and Mavurw areas Embu District Kenya 

1 AFK ReproductIve wastage (%) MortalIty rate 
Category Number (months) AbortIOns Partunent Preweamng (adults)* 

Adult females 

Bucks (entire) 

KIds/weaners 
Total 

13 

4 
8 

25 

12 (10-24) 

na 
na 
12 

3-30 

na 

na 
3-30 

Figures m brackets mdlcate the ranges of values observed 

1 AFK = age at first klddmg 

2 ABR = abortion rate 

3 KI = kIddmg mterval m months 

* 46% of adult and kid mortahtIes were attnbuted to helmmthiasis 

na = data not available 
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125 

125 

na 

na 
26 
26 

8 

8 

ABR2 
(%) 

12(0-40) 

na 

na 
12 

KI3 
(mo) 

10(6-12) 

na 
na 
12 
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by wIld anImals A few farmers dId not know the causes 
of the deaths 

Adult mortalIties were also experIenced m most of 
the farms wIth an average of two deaths durmg the 
prevIous year The major causes ot these deaths were 
dIseases such as hepatItis, helmInthIaSIs, mange, 
pneumonIa and m rare cases, trypanosomIasIs 

All the farmers dIsposed of does by eIther sale or 
exchange (20%) FIve goats are equIvalent to one COW 
The mam reason for sale of anImals was to generate 
mcome for school fees, buymg food m times of famme 
and paymg hospItal bIlls Other reasons for sale were for 
destockmg and cullmg Males were mamly culled (m 
92% of the farms) for mcome generatIOn and other 
reasons such as old age, replacement, mferuhty, sales 
for slaughter, destockmg and selectIOn agamst 
undeSIrable trruts 

Disease prevalence and control 

The most prevalent dIseases affectmg goats accordmg 
to the farmers are lIsted below 

• PneumOnIa (mavult) Coughmg, anoreXIa eye 
and nasal dIscharge 

Mange (uvele) Scratchmg, dandruff alopecIa 

Helmmthiasis (danguru) EmaCiatIOn, rough 
haIr coat, dIarrhoea 

• Heartwater (nduru) Recumbency cIrclIng, 
uneasmess followed by death 

• EctoparasltIi>m 

Fleas (nthua) Scratchmg, loss of condItIOn 

TICks (ngova) 

• Orf (meng e) Pox leSIOns around nose and 
mouth 

TrypanosomiasIs (kamocu) Wastmg then death 

• Foot rot (mavungu) Lameness 

Most of the farmers mterviewed Said they dId not 
have easy access to veterInary serVIces, and a few used 
herbal medlCme to try and treat the vanous dIseases 
Hence most Illnesses were fatal 

However, 83% of these farmers routmely drenched 
their ammals 2-3 times a year whIle a few only dId so 
when they saw signs of helmmthIasls m theIr ammals 
such as diarrhoea, rough hair coat and presence of 
worms m faeces Most of the farmers used WormIcld 
Plus(R), a few used NIlzan(R), and 4% used herbs, for 
drenchmg their ammals When asked how, m theIr 
opmlOn, lIvestock productIOn could be Improved m the 
area, the farmers gave the followmg general answers 

1 Improved vetennary services to help m disease 
prevention and control and constructIOn of dIPS etc 

2 Improved extenSIOn serVIces to provIde adVIce on 
good husbandry practIces and InfOrmatIOn on 
cross-breedmg to upgrade eXIstmg stock 
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3 Improved nutrItion of the ammals e g by supple
mentation durmg the dry season 

4 ProvlSlon of easIly acceSSible watenng pomts, by 
dlggmg boreholes and dams 

Helmmthlasls 

East African goats (pre experimental cleamng and 
observatory herd) 

Faecal samples were taken from these goats m January 
and February 1994 and showed ml or low helmmth egg 
count (range 0-800 EPG) These goats remamed healthy 
dunng March through to AprIl and started showmg 
unthnftness m May (after end of rams) (Table 3) Faecal 
samples were taken on the first week of June and found 
to have high EPG Over 60% had EPG counts of over 
1000 and the range was 0-4200 Pooled faecal samples 
were cultured and larvae Identified Seventy-mne per 
cent of the larvae were Haemonchus contortus 12% 
Tnchostrong) Ius spp and 9% OstertagIa SIX goats had 
Momezza expansa segments whIle mOi>t samples had 
COCCidIa oocysts (Table 4) 

The goats were treated WIth Levamlsole hydro
chlOrIde and they responded pOSItively (I e recovered) 
They were healthy until the begmnnmg of the short rains 
III mid-October when they agaIn began to show 
unthrIftmess One goat showed <;ubmandibular oedema 
at thIS perIod of the year Although they had low EPG s 
(Table 3), they were stIll treated as thIS could have been 
because most worms were Immature and had not started 
laymg eggs HypobIOsls was also suspected smce the 
pastures had not developed and the ram fall was not hIgh 
enough to support development of mfect! ve larval stages 
m the pastures 

From the results m Table 3 It IS eVIdent that the 
EPG s remained low upto the begmmng of the rams 
after whIch there was an mcreai>e m the number of goats 
With high EPG counts There was a sudden mcrease m 
EPG WIth the rams, a factor WhICh could have been due 
to hypobIOSIS 

The worms IdentIfied showed that the species of 
major economic Importance was Haemonchus contortus 
(Table 4) ThIS worm IS known to undergo hypobIOSIS m 
unfavourable weather It IS also the most pathogemc and 
was responSible for the sudden unthnftmess observed m 
these goats With the onset of the rams 

Galla goats 

These were mtroduced at the end of August 1994 They 
were given tIme to adjust and faecal samples were taken 
on 14/10/94 The results are shown on Table 3 Pooled 
samples were cultured for larvae IdentificatIOn The 
majorIty were Haemonchus followed by Tncho 
strongylus spp and OstertagIa spp (Table 4) 
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Table 3 The level of helmmthzasls challenge m goats dUring the year at Machang a (on statIOn) 

Month Number sampled EPGs1 

January 34 0-100 
7 200-400 

>400 

February 23 0-100 

15 200-400 

4 >400 

June 7 0-100 

10 200-400 

17 500-1000 

18 >1000 

October2 61 0-100 

16 200-400 

>400 

I EPG = eggs per gramme of faecal sample 
2 Only Galla goats sampled I 5 months after mtroductlon to the statton 

Table 4 Prevalence (%) of gastro zntestmal paraSites b, 
specIes 

Helmmth (worm) species Prevalence (%)1 

Haemonchus contortus 

Trichostrongylus sp 

79 

12 

Ostertagza sp 9 

Total 100 

I The percentages are based on actual larval counts followmg 
laboratory cultures 

ConclUSIOns 

From the above observatIOns the followmg conclusIOns 
can be drawn 

• 

• 

Goats form a major proportIOn ofthe stock owners' 
total hvestock herds 

There IS no orgamsed genetIc selectIOn programme 
m place at stock owners' level 

Reproductive wastage due to varIOUS factors 
(abortIons, parturIent and preweanmg mortahtIes 
late age at fIrSt kIddmg, long kIddmg mtervals) IS 
hIgh among the farmers' herds 

Helmmthiasis coupled WIth other opportUnIStiC 
dIseases such as pneumonIa were the most 
common cause of mortalItIes among the herds 

Haemonchus contortus was the major mtestmal 
paraSIte responsIble for the observed helmm
thlasls 

Poor nutntIOn and ectoparasIte (tIcks and fleas) 
mfestatIOn m addItIon to others were responsIble 
for the observed low prodUCtIVIty m goat herds at 
farm level 

The level of worm mfestatIOn and effect on the 
ammals' health varIed greatly dependmg on the 
prevaIlmg weather condItIOns 
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ProportIOn of herd (%) Remarks 
810 670% (NIL) 

167 

33 242% (>800) 

548 405% (NIL) 

358 

95 5% (>800) 
149 21% (NIL) 

21 3 

255 

383 21% (1800) 

802 56% (NIL) 

182 

12 23% (>900) 

IndIVIdual anImals carned dIfferent levels of 
worms and coped WIth the burden dIfferently 
regardless of season of the year 
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Performances de reproduction et parasitisme gastro-intestinal 
chez les chevres en exploitation et en station it Machang'a, 

dans Ie district d'Embu (Kenya) 

Resume 
Un troupe au pre-expenmental de petItes chevres 

d' AfrIque de l'Est a ete SUlVI a la statIOn de recherche 
de Machang' a Pour les besoms de la comparaIson, une 
enquete rapide a ete effectuee sur 25 explOItatIOns du 
vOlsmage En statIOn, des echantIllons de feces ont ete 
preleves en JanVIer, fevner et Jum 1994 en vue de 
deterrruner Ie nombre d' oeufs par gramme (EPG) Fruble 
(0-800) pour Ies deux premIers mOls, celUl CI 
augmentrut, allant meme Jusqu'a attemdre Ie chlffre de 
4200 en Jum L espece d'helmmthe la plus repandue 
etrut Haemonchus contortus (78%) II ressort de l'etude 
des performances de reproductIOn en mIlIeu reel que les 
eleveurs contr61alent la monte que Ies avortements 
etruent frequents (75%) et que des cas de mammltes 
etruent enreglstres dans 42% des explOItatIOns La 
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~electlOn des reproducteurs etalt basee sur une 
evaluatIOn visuelle L mtervalle entre mlses bas etrut de 
10 mOlS, les taux de nrussance gemellrure etruent frubles 
(12%) alors que ceux de surVIe etalent eleves (88%) et 
que les chlffres de mortallte avant sevrage etruent tres 
frubles Les autres parametres exammes par cette etude 
etruent la dlspomblhte des alIments et de I eau, la 
wmposItIOn et la structure des troupeaux et les rrusons 
de la ceSSIOn des ammaux Les maladIes les plus 
trequentes etruent la pneumome, la gale, les helrrun
thoses la cowdnose les ectoparasltes (puces et tIques) 
et I echtyma contagleux Les posslblhtes d amelIoratIOn 
genetique de ces chevres sont elevees Les besoms 
IdentIfIes des paysans sont la formatIOn aux techmques 
de productIOn et de sante ammales et I acces aux 
serVIces vetennrures 
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Caracterisation genetique des caprins du Nord-Cameroun 
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Resume 
Une caractensatIOn genetIque des capnns basee 

sur 1 utilIsation des profils genetIques visibies a ete 
menee sur un echantIllon de 1081 ammaux dans 28 SItes 
au Nord-Cameroun Tous les patrons pigmentalres 
IdentIfies dans l' espece capnne ont ete rencontres dans 
la zone avec predommance de trOIs types phaeo
melamque, sauvage et eumelamque, les phenotypes 
tache oculrure et eumelamque et feu etaIent les plus 
faIblement representes Le type d'eumelamne est 
surtout nOIr ou IlllSlble Un cmqUIeme de la populatIOn 
porte la barbiche, et les pampIlles sont rares La longueur 
des comes est tres variable et Ie type de cornage ne 
correspond a aucun de ceux deja decnts Les oreIlles 
sont dressees honzontalement sans bouclure avec une 
faIble representation des ports pedoncule et tombant Le 
pelage est generalement ras Les valeurs des mdices de 
pnmante etaIent de 0,77 et 1,0 respecttvement pour 
I'mdice de pnmarIte lOCI en segregation (IPs) et l'mdice 
de pnmarite au locus agouti (IPa) Ceiaconfirme que les 
caprms du Nord-Cameroun sont de type pnmaIre 
L'analyse de la varIance de la hauteur au garrot et des 
mdices de gracilIte et aunculaIre n a montre aucune 
dIfference sIgmficatIve entre les SItes De meme, 
l'observatIon des histogrammes a revele l'existence 
d'une seule population dans la regIOn consideree Cette 
populatIOn est de petite taIIle avec les valeurs moyennes 
SUIvantes HG = 48,6 cm, lOS = 0,87 et IAT =0,49 La 
grande vanatIOn de la wIle permet de penser que celle-CI 
pourraIt etre augmentee a travers la selectIOn d' ammaux 
adaptes a leur mIlIeu 

Introduction 
Le cheptel caprm des deux provmces septentrIO

nales du Cameroun se chiffre a enVIron 1 500 000 tetes, 
ce qUi represente pres de 55% du cheptel national C est 
la partIe du pays qUi compte Ie plus grand nombre de 
capnns CeUX-CI sont explOItes de mamere extenSIve et 
la tatlle des troupeaux est tres van able Les populatIOns 
capnnes de cette regIOn n ont pas encore ete 
genetlquement caractensees DepUls quelques annees 
des efforts sont deployes pour la connaissance de leurs 
performances zootechmques Dans Ie cadre du Projet 
regIOnal de recherche sur les petits rummants, un 
mventaIre des ressources genetIques a ete entrepns, un 
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sondage rapIde, portant sur un effectIf redUIt, realIse en 
1992 par Lauvergne et al (1992) a permis d'etablIr que 
la population capnne concernee est de type traditIonnel 
ou pnmaIre Le but de la presente etude est d'ap
profondir l' analyse genetique des populatIOns de ces 
deux provmces, analyse basee sur Ie calcul de certains 
mdices en rapport avec la vanabilIte exteneure Les 
objectIfs specIfiques sont la descnptIOn pht'SnotYPIque 
des populatIOns, 1 estimation des mdices de pnmante de 
mamere a Isoler des poches de standardIsation, SI elles 
eXIstent, la mesure des hauteurs au garrot et des mdices 
bIOmetnques sur les SItes et eventuellement une 
representatIon cartographIque de tous ces parametres 
pns mdividuellement 

Materiel et methodes 

Echantdlonnage 

Cette etude devaIt etre menee dans chaque Centre 
zootechmque et vetennaIre (CZV) Les troupeaux et les 
ammaux ont ete ChOlSlS en collaboratIOn avec les chefs 
de ces centres charges de contacter les eleveurs de petits 
rummants dans les VIllages relevant de leur res sort Les 
troupeaux ayant au moms une illzame de tetes etaIent 
retenus en pnonte Le sondage se faIsaIt chez l'eleveur, 
la taIlle de l' echantIllon par SIte VariaIt en fonctIon de la 
SaIson car en SaIson seche,Il est difficIle de rassembler 
les chevres laissees en ill vagatIOn En revanche en SaIson 
piuvieuse elles sont attachees au pIquet D'une mamere 
generale, Ie sondage a porte sur des femelles agees 
d'envlfon 2 ans (au moms deux dents adultes) 
L utilIsatIon des femelles de preference aux males se 
justIfie par Ie fait qu'elles passent un temps plus long 
dans les troupeaux alors que les males sont explOItes a 
un age relatIvement jeune Cependant, les males ont ete 
eXammes pour certams parametres tels que la forme des 
comes 

Protocole de recuell des donnees 

Le profilage genetIque a ete realIse a partir des 
normes etablIes par Lauvergne et reVIsees en 1992 
Celles-ci precomsent diverses echelles, notamment pour 
Ie cornage (Clutton-Brock, 1981), Ie patron colore, la 
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dentItIon, les panachures la longueur du pelage et Ie port 
de I'oreIlle Par aIlleurs un certaIn nombre de 
phenotypes sont reperes en termes de presence/absence 
tandls que d'autres sont mesures 

Les donnees sontrecuellhes a I atde d'une fiche de 
sondage qUI permet de rassembler des mformatIons sur 
Ie sIte, concernant Ie propnetalre et les dIfferents 
parametres, au total 12 parametres sont observes et 10 
mesures Les mesures ont ete effectuees a I'atde d'une 
canne-tOlse et d' un metre ruban Le sondage a ete realIse 
dans 28locahtes des deux provmces du Nord-Cameroun 
et sur un effectIf de 1081 ammaux 

DefimtIon des mdIces de prlmarIte et 
des mdices biometrlques 

Pour expnmer Ie premIer stade d'6volutIon des 
populations apres la domesticatIOn, Lauvergne (1992) a 
propose l'utlhsatIOn de deux mdICes 

I'mdlce de pnmarIte 'lOCI a effet vlSlble en 
segregation" IPs II a ete defim comme Ie rapport 
du nombre de lOCI a effet VIsIble en segregatIOn 
dans l'echantIllon (ns) et du nombre total de lOCI a 
effet vlSlble Ns IdentIfIes dans I espece tI varle de 
Oal 
I mdlce de pnmarlte alleles au locus agoutI IPa 
S01t Na Ie nombre total d'alleles en agoutI 
conslderes dans une populatIOn et na Ie nombre 
d'alleles IdentifIes dans cette meme populatIOn, 
l'mdtce de pnmarlte alleles au locus agouti se 
defimt comme SUIt 

IPa = (na-l)/(Na-1) 

I'mdlce de graclhte sous-sternal (IGS) rapport du 
VIde sous-sternal sur la profondeur du thorax 

I'mdlce aunculatre thorax (IA T) longueur de 
l' oredle sur la profondeur du thorax Le ChOlX de 
la profondeur du thorax au denommateur des 
mdICes bIOmetnques est jUstIfle par sa fatble 
varIatIOn d'une populatIOn a l'autre et par Ie fatt 
qu'd permet de s' affranchlr des varIatIOns de la 
longueur des jambes 

Methode d'analyse 
Une analyse de la varIance a ete effectuee sur 

chacun des trOIS parametres Les donnees du sondage 
ont ete trattees sur logIclel SPSS 

Resultats et dIscussion 
Les resultats du sondage sont presentes aux 

tableaux 1 a 5 et aux fIgures 1 a 3 

Profils phenotYPlques 

Le tableau 1 presente la repartItIOn au locus agoutI 

56 

Tableau 1 Frequence des patrons pzgmentazres 

Patrons plgmentalres N Frequence 
Eumelamque 168 
Taches oculalfes 01 
Eumelamque et feu 3 03 
Eumelamque et feu ventre claIr 36 33 
MaIltele anteneur 14 13 
MaIlteIe posteneur 15 14 
ChamOlse 68 63 
Sauvage 260 241 
Phaeomelamque 336 31 1 

IlllSlble 166 15,4 

Tous les patrons pIgment aIres IdentIfIes dans 
l' espece capnne ont ete rencontres dans la zone, trOIS 
sont cependant predommants et representent plus de 
70% des capnns Ce sont, par ordre d'Importance Ie 
phaeomelamque Ie sauvage et I'eumelamque, les 
phenotypes tache oculalfe et eumelamque et feu etant 
extremement rares Mals la dlstnbutIon de ces patrons 
varle d'une locahte a l'autre Dans quelques troupeaux, 
tous les ammaux avatent la meme couleur pour les 
phenotypes phaeomelamque et tout blanc chez certams 
eleveurs surtout transhumants (Mbororo) Cette 
repartItIon est dlfferente de celIe obtenue lors du premIer 
sondage dans lequel certams phenotypes etatent absents 
(Lauvergne et ai, 1992) ElIe montre egalement que 
plus l' echantdlon est grand plus la probablhte de 
trouver tous les phenotypes est elevee Cette repartItIon 
est proche de celIe de Grupetta et al (1988) qUI, a Malte 
ont obtenu un pourcentage plus eleve de 
phaeomelamques SUlVIS des eumelamques D autres 
auteurs (Dunner et Canon, 1988, Sadorge et 
Benadjaoud 1988) ont rapporte une predommance 
patrons phaeomelamque et eumelanlque 

Le tableau 2 presente la dlstnbutIOn des autres 
phenotypes vlslbles Le type d' eumelanme est SOlt nOlr 
SOlt dhslble, Ie brun etant dlfftctIe a determmer Un 
resultat analogue avalt deja ete obtenu lors du premIer 
sondage L alteratIOn plgmentatre foster caractense par 
la presence de nOlsdlures autour du museau et a la base 
des oretlles est presente dans 23% des cas L'alteratIon 
plgmentatre dlte roan est presente dans plus de 40% de 
l'echanttIlon, 5% sont tout blancs Plus de 50% ont une 
tache blanche sur Ie patron On dlt qu'tIs ont une 
panachure ou une cemture 

Le port dresse honzontal est dommant, Ie port 
dresse vertIcal etant absent, les oretIles sont rarement 
bouclees (1,7 % de caractere rencontre chez des ammaux 
au port tombant ou pedoncule) Le varIant oreIlle 
raccourcle (AudIOt et al,1982) n'a pas encore ete 
observe 

La corne est generalement de type IlIlSlble, sauf 
dans 11,7% de la population ou d s'apparente a l'Ibex 
espagnol (Clutton-Brock, 1981) Aucun amma1 motte 
n a ete rencontre dans l'echanttI1on consldere mats tI 
eXlste un certam nombre d'ammaux aux cornes courtes 
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qm n'ont pas ete mesurees car II etatt dlffictle de saVOlr 
SI celles-ci avatent ete coupees ou non Une tres fatble 
proportIon de la populatIOn (2%) porte des pampilles 
Ces observatIons sont dlfferentes de celles faltes dans Ie 
bassm medlterraneen et au BreSIl ou se rencontre une 
plus forte representatIOn des ammaux avec barblche et 
pampIlle (Martres et Benadjaoud,1988, FranceschI et 
SantuccI, 1988, Branca et Casu, 1988, Remen et 
al,1988, Grupetta et al, 1988) Un cmqmeme de la 
populatIon porte une barbIChe Les memes auteurs ont 
obtenu des pourcentages plus eleves pour la barblche 

Tableau 2 ProfiL VlslbLe de La chevre du Nord Cameroun 

Caractere 
OrelUes 
port 

bouclure 

Comes 
Type 

Pampilles 

Barblche 

POll 

Foster 

Eumelanme 

AlteratIOn 

Panachure 

Phenotype 
dresse 
pecondule 
tomb ant 
presence 
absence 
Ibex 
autres 
presence 
absence 
presence 
absence 
presence 
absence 
ras 
mllong 
long 
presence 
absence 
nOir 
brun 
Ilhslble 
normal 
roan 
blanc 
presence 
absence 
IUlSlble 

Freguence (%) 

929 
62 
09 
07 

983 
117 
883 
100 

0 
20 

98,0 
214 
786 
974 
26 

0 
235 
765 
594 

19 
387 
523 
421 
56 

392 
438 
172 

Ces resultats sont plus proches de ceux de Zeuh et 
Bourzat (1993) au Tchad Le pelage est ras et rarement 
mi-iong, aucun ammal au pelage long n' a ete rencontre, 
on peut parler d'un debut de standardIsatIOn de ces 
parametres Ces observations sont totalement 
dlfferentes de celles de Djorbmeva et al (1988) qUi ont 
observe une standardIsatIOn basee sur la longueur du 
pod 

Indices de PrImarIte 

Les tableaux 3 et 4 resument les dlfferents 
phenotypes en segregatIon par SIte utIhses dans Ie ca1cul 
des mdlces de pnmante 
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Caractensatlon genetlque des capnns 

On observe une certame varlabIllte d'un SIte a 
I' autre surtout pour I' mdlce de pnmarlte au locus agoutI 
mats en conslderant toute la zone d'etude l'IPa = I ce 
qUi tradUIt une grande varlablhte et montre que tous les 
van ants qUi ont segrege depUIs la domesticatIOn de 
1 espece capnne sont presents dans la populatIon du 
Nord-Cameroun On peut conc1ure que la populatIOn est 
de type pnmatre Pour l'mdlce de pnmarlte des lOCI en 
segregatIOn I absence de certams mutants tels que 
l'absence de comes et oreIlles redUItes entraine une 
valeur plus fatble que celle de I IP A, elle est de 0,77 pour 
toute la population et varle d'un SIte a I'autre D'une 
mamere generale, aux effecttfs redmts correspondent de 
falbles valeurs d'mdICes de pnmante Les valeurs de ces 
mdlces sont comparables a ceux obtenus lors du premIer 
sondage au Cameroun et au Tchad (Lauvergne et al , 
1993) aUSSI bIen dans Ie bassm medlterraneen qu'au 
BresIl 

Donnees blOmetrlques 

Le tableau 5 presente les moyennes des donnees 
bIOmetnques de l' echanttllon L analyse de la varIance 
de la hauteur au garrot, de la longueur des oret11es et des 
deux mdlces blometnques n' a revele aucune dIfference 
sIgmficatIve entre les SItes La representatIOn grapruque 
des valeurs de ces parametres pns mdtvlduellement par 
des rustogrammes (fIgures 1,2 et 3) arevele l'exlstence 
d'une population normale de grande varlablhte, ce qm 
confirme les resultats de l'analyse de la pnmarlte Cette 
grande Vartablhte, qUi se tradUIt par des mdlces de 
pnmante eleves, offre de grandes posslblhtes 
d'amehoratIon genetIque de ces especes, notamment a 
travers la selectIOn et la creation de dlverses races en 
fonctIOn d'objectIfs bIen defmls tant du pomt de vue 
phenotyplque que productIf 

Ces resultats montrent que la chevre du Nord
Cameroun est une chevre de petite tatlle (hauteur au 
garrot 2 cm), ce qUi est en accord avec les observatIOns 
anteneures effectuees sur les chevres de la zone 
soudamenne La varlablhte observee sur la hauteur au 
garrot (35 a 67 cm) permet de penser que la tatlle de ces 
chevres pourralt etre augmentee grace a la selectIOn 
d ammaux adaptes a leur mlheu 

ConclUSIOn 

Les capnns du Nord-Cameroun sont une 
population de type pnmatre au sem de laquelle II y a eu 
peu de selectIOn Ce sont des ammaux de petIte tatlle 
avec une hauteur au garrot d enVIron 50 cm en moyenne 
de faible graclhte dont Ia longueur et Ie type de corne 
vanent beaucoup, generaIement sans pampdIes, assez 
sou vent barbus avec des orellles au port dresse 
honzontal La couleur de la robe est varlee et tres 
sou vent fauve avec ou sans rate dorsale, ou noue Les 
robes pIes sont frequentes et on note une apparItion 
d'ammaux tout blancs Le pelage est souvent ras et 
quelquefOls ml-Iong Ces resultats confument les 
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Tableau 3 Indlce de przmarzte alleles au locus AgoutI (Ipa) par site dans les populatIOns caprmes du Nord-Cameroun 

No des S]tes 

PATRONS 1 2 3 4 

42 21 13 19 

Eumela I I 1 1 

Tacoc 0 0 0 0 

Efeu 0 0 0 0 

Efyc 0 1 0 0 

Man 0 0 1 1 

Mpo 0 0 0 0 

Cham 1 1 0 0 

SauY 1 1 1 1 

PMo 1 1 1 1 

ILL 1 1 1 1 

na 5 6 5 4 

Na 9 9 9 9 

IPA 055 066 055 044 

PATRONS 15 16 17 18 

Eumela 

Tacoc 

Efeu 

Efeu 

Man 

Mpo 

Cham 

Sauy 

Pheo 

ILL 

na 

Na 

IPA 

Eumela 
Tacoc 
Efvc 
Man 
Mpo 
Cham 
Sauv 
Pheo 
III 
na 
Na 
Jpa 

58 

54 46 31 

1 1 1 

0 0 0 

0 1 0 

1 0 0 

0 1 0 

1 0 0 

1 1 1 

1 1 1 

1 1 1 

1 1 1 

7 6 4 

9 9 9 

0,77 0,66 044 

Eumelanme 
= Tache oculalfe 

Eumelanlque et feu 
Mantele anteneur 
Mantele posteneur 

= ChamOlse 
= Sauvage 

Phaeomelaruque 
IlllSlble 

104 

1 

0 

1 

1 

1 

0 

1 

1 

1 

1 

7 

9 

0,77 

Nombre d alleles presents 
Nombre d alleles eXlstants 
Indlce de pnmante locus agouti 

5 6 

98 9 

1 1 

0 0 

0 0 

1 0 

1 0 

0 0 

1 0 

1 1 

1 1 

0 0 

7 4 

9 9 

077 044 

19 20 

28 11 

1 1 

0 0 

0 0 

0 0 

0 1 

1 0 

1 0 

1 0 

1 1 

1 1 

6 3 

9 9 

066 033 

7 8 9 10 11 12 13 14 

21 65 40 34 82 24 10 25 

1 1 1 1 1 1 0 1 

1 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 

1 0 1 1 1 0 0 0 

0 1 1 0 1 0 0 0 

1 1 1 0 1 1 0 1 

1 1 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 

6 6 5 4 6 4 2 4 

9 9 9 9 9 9 9 9 

066 055 066 044 066 044 022 044 

21 22 23 24 25 26 27 28 POP 

32 24 22 53 11 56 51 55 081 

1 1 1 1 1 1 1 1 1 

0 0 0 0 0 0 0 0 1 

0 0 0 0 0 0 0 0 1 

0 1 1 1 0 0 1 1 1 

0 1 1 1 0 0 1 1 1 

0 1 0 1 0 1 1 1 1 

0 1 1 0 0 1 1 1 1 

1 1 1 0 1 1 1 1 1 

1 1 0 1 0 1 1 1 1 

1 1 1 1 1 1 1 1 1 

3 7 5 5 2 6 7 7 9 

9 9 9 9 9 9 9 9 9 

033 0,77 055 055 022 066 0,77 077 1 
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Tableau 4 Indlce de przmarzte lOCI a effet vlSlble en segregatIOn par site dans les populatIOns caprmes du Nord-Cameroun 

No des SItes et effecbfs 

Level 

Nums 

AgoutI 

Eumela 

Roan 

Prostmg 

Board 

Ear length 

Ear car 

Ear cur 

Polled 

HormsRd 

HmrL 

Wattles 

Sportmg 

na 

NS 

Ipa 

Level 

Nums 

Agouti 

Eumela 

Roan 

Prostmg 

Board 

Ear length 

Ear car 

Ear cur 

Polled 

HormsRd 

HmrL 

Wattles 

Sportmg 

na 

NS 

Ipa 
Eumela 
Ear car 
Ear cur 
HomsRD 
HarrL 
ns 
NS 
IPS 
Pheo 
!II 
na 
Na 
Ipa 

1 2 

42 21 

1 1 

1 1 

1 1 

1 1 

1 1 

0 0 

1 1 

1 0 

0 0 

0 0 

1 1 

0 0 

1 1 

9 8 

13 13 

069 0,61 

15 16 

54 46 

1 1 

1 1 

1 1 

1 1 

1 1 

0 0 

0 1 

0 0 

0 0 

1 0 

0 1 

1 1 

1 1 

7 9 

13 13 

053 069 
Eumelanme 
Earcamage 
Earcudmg 
Horns reduction 
Harrlength 

3 4 

13 19 

1 1 

1 1 

1 1 

1 1 

1 1 

0 0 

0 1 

0 0 

0 0 

0 0 

0 0 

0 1 

1 1 

6 8 

13 13 

046 061 

17 18 

31 104 

1 1 

1 1 

1 1 

1 1 

1 1 

0 0 

1 1 

0 0 

0 0 

0 0 

0 0 

1 1 

1 1 

7 9 

13 13 

053 069 

Nombre de lOCI presents 
Nombre de lOCI en segregation 

5 

98 

1 

1 

1 

1 

1 

0 

1 

1 

0 

0 

1 

1 

1 

10 

13 

077 

19 

28 

1 

1 

1 

1 

1 

0 

0 

0 

0 

1 

1 

1 

1 

6 

13 

046 

Inmce de pnmante lOCI en segregation 
Phaeomelanlque 
i1hslble 
Nombre d alleles presents 
Nombre d alleles eXlstants 
Inmce de pnmarlte locus agouti 
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6 

9 

1 

1 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 

1 

6 

13 

046 

20 

11 

1 

1 

1 

1 

1 

0 

1 

0 

0 

0 

0 

1 

1 

7 

13 

053 

7 8 9 10 11 12 13 14 

21 65 40 34 82 24 10 25 

1 1 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 

1 1 1 1 1 1 0 1 

1 1 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 

0 0 0 0 0 0 0 0 

1 0 1 1 1 1 0 0 

1 0 0 1 1 1 0 0 

0 0 0 0 0 0 0 0 

0 0 1 0 0 0 0 0 

0 0 1 0 1 0 0 1 

1 1 0 1 1 0 0 0 

1 1 1 1 1 1 1 1 

9 7 9 9 10 8 5 7 

13 13 13 13 13 13 13 13 

0,69 053 069 0,69 077 0,61 038 053 

21 22 23 24 25 26 27 28 POP 

32 24 22 53 11 56 51 55 1081 

1 1 1 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 1 

0 0 0 0 0 0 0 0 0 

1 0 1 0 0 1 0 0 1 

0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 

1 1 0 0 1 0 0 1 1 

0 0 1 1 1 0 0 0 1 

1 1 1 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 1 

9 7 8 7 8 8 6 7 10 

13 13 13 13 13 13 13 13 13 

069 053 061 053 061 061 048 053 053 
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observatIOns d' autres auteurs notamment Ie frut que les 
capnns de la regIOn soudamenne sont de petIte trulle 
L' absence de quelques caracteres tels que Ie poIllong, 
I'absence de cornes et les oreIlles redUltes peuvent 
s' exphquer par la tmlle de I' echantIllon II est necessalre 
d' accroitre leo; effectIfs pour augmenter la posslblltte de 
representatIon des alleles de fruble frequence Le degre 
de pnmarlte eleve tradUlt de grandes potentIahtes pour 
la creatIon de dIverses races Cette etude se poursUlt dans 
la provInce de l'extreme-nord sltuee en zone sahelo
soudamenne 

160 

140 

120 

100 

80 

60 

40 

20 

• Frequences 

Tableau 5 Quelques parametres bzometrlques 

Parametres Moyenne ET 

Hauteur au garrot 4862 470 

Profondeur du thorax 2630 297 

Longueur de I oreIlle 12,66 

IGS 087 021 

IAT 049 00 

OL---------------------------------------------~ 
o 10 20 30 40 50 60 70 

hauteur au garrot (em) 

FIgure 1 Hlstogramme de la hauteur au garrot des chevres du Nord Cameroun 
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Caractensatlon genetlque des capnns 
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FIgure 2 Hlstogramme de I zndlce de gracllzte sous sternal (IGS) des chevres du Nord Cameroun 
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Genetic characterisation of northern Cameroon goats 

Abstract 
Genetic charactensatIOn of goats based on vlSlble 
genetIc profiles was carned out on 1081 ammals at 28 
SItes III northern Cameroon All colour patterns 
IdentifIed m goat specIes were found m the area although 
three of them, namely golden, wIld and brown were the 
most common Phenotypes such as eye spots and brown 
and red were rare The brown type was eIther black or 
nuxed A goatee was found m one-fIfth of the populatIOn 
and wattles were rare Horn length was varIable and horn 
type was dIfferent from the types descnbed so far Ears 
were of a honzontal upnght type wIthout buckle, whIle 
pedunculated and drOOPIng types were rare Hrur was 
generally short Pnmanty Indexes were 0 77 and 1 0 for 
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segregatIOn locus pnmarity Index (IPs) and agouti locus 
pnmarity Index, respectIvely ThIS confIrms that goats 
In northern Cameroon are of a pnmary type AnalysIs of 
vanance for heIght at WIthers and slenderness and 
auncular mdexes showed no sIgmflcant dIfferences 
between SItes A study of bar charts revealed that there 
was only one goat populatIOn m the study area The goats 
m that populatIOn are short WIth a mean heIght at WIthers 
(HG) of 48 6 cm, an average substernum slenderness 
mdex of 0 87 and a mean aUrIcular thorax Index of 0 49 
GIven the large vanablhty In heIght, It should be 
pOSSIble to Increase thIS parameter through selectIon of 
anImals adapted to thIs enVIronment 
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Phenotypic and genetic parameters of growth traits of 
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Abstract 

Twenty-fIve year (1965-89) data on the Blended goats 
from Malya Research Centre totalhng 4799 records 
were analysed for hve weIghts and growth traIts from 
bIrth to 72 weeks of age The Blended goat developed 
m Malya, TanzanIa, IS a stablhsed three-way cross of the 
Kamorat (55%), Boer (30%) and mdtgenous (15%) 
goats BIrth weIght and weanmg weIght (16 weeks) 
averaged 2 47±0 02 kg and 11 14±o 15 kg, respectIvely 
LIve weIghts at 24, 48 and 72 weeks of age averaged 
1247±o 26 kg, 16 42±0 32 kg and 25 80±0 43 kg, 
respectIvely Average dally gatn from bIrth to weanIng, 
and to 24, 48 and 72 weeks of age averaged 80 0±1 0 g, 
59±2 g, 41±1 g and 46±1 g, respectIvely Year of bIrth, 
sex of kid and type of bIrth SIgnIficantly (P<O 001) 
affected bIrth weIght, weanmg weIght and hve weIght 
at 24, 48 and 72 weeks of age Season of bIrth 
SIgnIfIcantly (P<O 01) affected buth weIght and bve 
weIght at 48 and 72 weeks of age Age of dam 
SIgnIfIcantly (P<O 01) affected bIrth weIght and weIght 
at 48 weeks of age HentabIhty estImates for bIrth 
weIght, weanIng weIght and weIght at 24 weeks were 
00151±0 036, 0 099±0 39 and 00148±0053, 
respecttvely RepeatabIhty estImates for bIrth weIght, 
weanmg weIght and weIghts at 24, 48 and 72 weeks of 
age were 0 202±0 18, 0 187±o 22, o 533±0022 
o 016±o 035 and 0 174±0 38 respectIvely 

IntroductIon 

GenetIc Improvement IS an mtegral part of many goat 
development programmes m the trOpICS where breedmg 
polICIes mostly aIm to upgrade local goats by 
crossbreedmg WIth eIther temperate or tropICal exotIC 
breeds (Lavara] and Gore 1987 SchmIdt 1991) 
SelectIve breedmg utIlIsmg the vanabIlIty withm a 
populatIOn to upgrade that populatIOn, IS less often a part 
of such programmes ThIS IS due to easy availabIlIty of 
apparently superIor stock from elsewhere, and due to 
difficultIes In runnIng field-based performance 
recordmg Where local goat breeds are mvolved the 
flocks are matnly kept m mstItutIOnal farms m whIch 
low numbers of ammals and management constramts 
hmlt selectIOn mtenslty and genetIc progress (Devendra 
and Burns 1983) The potentIal for genetic 
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Improvement IS largely dependent on the hentabIhty of 
the trait and ItS genetIc relatIOnshIp WIth other traIts of 
economic Importance upon WhIch some selectIOn 
pressure may be apphed InformatIOn on herItabIbtIes IS 
essential for plannmg effICIent breedmg programmes, 
and for predIctmg response to selectIOn 

In TanzanIa Blended goats are kept mamly for 
meat productIOn Thus, traIts affectIng economIC 
vIablhty mclude those assocIated WIth growth Body 
weIght and rate of gatn are among the most econo
mIcally Important and easIly measured traits of meat 
anImals Although weIght IS an Important objectIve m 
selectIOn, knowledge of the phenotYPIC and genetIc 
parameters of the growth traIt upon whIch to base 
selectIOn IS of utmost Importance Genetic and 
phenotypIC parameter estImates are scarce m goats 
reared under Tanzaman condItIOns and where such 
mformatIOn IS avaIlable, analytIcal methods used tend 
to be madequate The purpose of thIS study was to 
estImate phenotYPIC and genetIc parameters of growth 
traIts m a flock of Blended goats at varIOUS stages of 
growth from bIrth to 72 weeks of age 

Materials and methods 

Blended goats are three-way crosses (55% KamoraI, 
30% Boer and 15% mdlgenous), developed at Malya, 
Tanzama, whIch were stabIhsed m late 1960s (Das 
1989) PhenotYPIcally, they have large pendulous ears 
and resemble Anglo-Nublans The records of Blended 
goats used m thIS study were collected from LIvestock 
Research Centre Malya which hes at approXImately 
4 S latItude and 37 S longItude and at an altitude of 
about 1050 metres above sea level The centre covers an 
area of 1800 ha of WhICh 1400 ha have natural vegetatIOn 
of savannah grassland The natural vegetatIOn at Malya 
compnses Combretum wood species and grass speCIes 
of Bothllchloa Hyparrhema Themeda and Cynodon 
types, a few paddocks are sown to ChlOriS gayana At 
the centre goats were grazed from 0800 to 1700 hours 
and were housed mdoors at nIght 

Breedmg of goats was done m the wet and dry 
seasons The wet breedmg season extended from March 
to May, whIle the dry breedmg season extended from 
September to November Lambs were ear-tagged soon 
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after bIrth and left to suckle theIr dams dunng grazIng 
untIl weamng at 16 weeks of age KIds were separated 
by sex at weamng Into dIfferent weaner flocks Records 
taken on lambs Included bIrth and weamng weIghts and 
weIghts at 24 48 and 72 weeks of age 

StatIstIcal analYSIS 

The 4799 records used In the analyses were collected 
over 25 years (1965-89) at LIvestock Research Centre, 
Malya The records Included weIght records from bIrth 
to 72 weeks of age The analyses were carned out by 
fIxed effects models USIng the General Lmear Model 
(GLM) procedure of SAS (1987) The fIxed effects 
mcluded m the model were year and season ofbuth, sex 
of lad, type of bIrth and age of dam The reSIdual mean 
square was used as the error term to test the sIgmficance 
of all dIfferences evaluated among classes Where 
analYSIS of varIance depIcted sIgmfIcant dIfferences for 
varIables, hnear contrasts of least squares means were 
estImated to test pair-WISe dIfferences wlthm factors 
HentabIlIty and repeatabIlIty estImates were computed 
by the method of paternal half-SIb analYSIS USIng 
V ARCOMP procedures of SAS (1987) 

Results and discussion 

Live weight 

Overall least squares means of bIrth and weanmg 
weIghts were 2 47±0 02 kg and 11 14±0 15 kg 
respectIvely, (Table 1) Overall lIve weIghts at the age 
of 24, 48 and 72 weeks were 12 48±0 26 kg, 16 42±O 35 
kg and 25 8o±O 44 kg, respectIvely, (Table 2) Year of 
bIrth, sex, type of bIrth and age of dam slgmficantly 
affected buth and weanmg weIght Season of bIrth 
slgmfIcantly affected buth weIght but was not 
SIgnIfIcant for weamng weIght WeIghts at bIrth and 
weanmg tended to mcrease from 1965 to 1975 and 
thereafter tended to declIne However weanIng weIght 
showed a small recovery m 1987 LIve weIghts at all 
ages m the present study are hIgher than those reported 
earlIer by Das (1989) on Blended goats at the same 
locatIOn when data from four years were analysed 

Year of bIrth, sex and type of bIrth SIgnIfIcantly 
affected the post-weanmg weIghts at 24, 48 and 72 
weeks of age Season of bIrth was SIgnIficant for hve 
weIghts at 48 and 72 weeks but not for 11 ve weIght at 24 
weeks of age Age of dam had SIgnIfICant effects on hve 
weIght at 24 and 48 weeks of age but had no effect on 
hve weIght at 72 weeks of age Post weanmg weIghts 
tended to mcrease from 1965 to 1976 dnd thereafter 
declmed, In some years, to below the hve weIght at 1965 

The hIgh varIatIon In both pre weanmg and post 
weanIng weIghts due to year of bIrth can be explamed 
by vanatIOns m amount of annual ram fall WhICh m turn 
mfluenced pasture productIOn and avaIlabIlIty of feed 
KIds, pnor to weanIng depend maInly on dam s mIlk as 
food, the productIOn of whIch IS dIrectly related to the 
avaIlabIlIty of feeds to does (Peart 1982 Mukundan and 
Bhat 1983, Groot et al1993) Seasonal Influence on bIrth 
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weIght operates through Its effect on the dam's uterme 
enVIronment mostly m late gestatIon (Eltawtl et al 
1970) Season of bIrth plays an Important role m growth 
performance mdIrectly through ItS mfluence on the 
dam s nutntIOn and hence amount of mIlk aVaIlable to 
the unweaned lamb In the post-weamng penod ItS 
mfluence IS related to ItS effect on the quahty and 
quantIty of pasture aVailable to the weaned kIds 

BIrth weIght and hve weIght at all ages were 
sIgmficantly affected by type of bIrth In the present 
study Generally bIrth weIght decreased WIth Increase m 
htter sIze RobInson et al (1977) reported that for lambs 
In utero, as the number offoetuses mcreases, the number 
of caruncles attached to each foetus decreases, thus 
reducmg the feed supply to the foetus and hence 
reductIOn In the bIrth weIght of the lambs 

In thIS study, males were sIgmficantly heaVIer and 
grew faster from weanmg onward, ImplYIng that sex 
effects are more pronounced WIth age after puberty 
These have been attnbuted to hormonal dIfferences 
between sexes and theIr resultant effects on growth (Bell 
et a11970) 

Weanmg weIght would reflect mothenng abIlIty of 
dam as well as the mherent growth potential Thereafter 
growth potentIal would predommate Age of dam was 
found to have a non slgmflcant effect on lIve weIght at 
72 weeks of age only, shOWIng that the mothenng abIlIty 
of does had carned over effect up to 48 weeks of age 
WIlson (1987) found that the effect of age of dam was 
slgmflcant on bIrth weIght and growth rate at 
pre-weanIng and that young ewes tend to produce 
smaller progemes at bIrth It IS generally known that 
mothenng abIlIty, espeCIally mtlk productIOn, Increases 
WIth panty Older ewes are larger m body and tend to be 
better mIlkers (Stobart et al 1986) The effect of panty 
of dam on kIds IS thus Imparted as maternal Influence 
whose dIrect Influence IS hmIted to the nursmg penod 

Growth-average dally gam 

Overall average daIly gam from bIrth to weamng and to 
24 48 and 72 weeks of age were 77±1 3 g, 59±1 5 g, 
41±1 0 g and 46±1 0 g respectIvely (Table 3) Year of 
bIrth, sex, and type of bIrth slgmficantly affected 
average dally gam from bIrth to 72 weeks of age Season 
of bIrth had no sIgmflcant effect on average daIly gaIn 
except at 48 weeks of age Age of dam had sIgmflcant 
effect on average daIly gaIn up to 48 weeks of age 
Growth of kIds tended to mcrease from year 1965 to 
1976 and thereafter declmed 

It IS generally recogmsed that the early post natal 
phase of growth m goats IS a cntIcal stage because thIS 
IS the stage when there IS lIttle maternal protectIOn and 
the kId IS exposed to envIronmental stress WhICh hmlts 
rate of growth The rate of growth of a kId after weanIng 
however IS partly determIned by the genetIc potentIal 
of the kId and the level of envIronmental mfluence, 
espeCIally dunng the ImmedIate post-weanmg stage 
Pre weamng growth rate was lower than the 94 3 g per 
day reported by Das and Sendalo (1990) for Blended 
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Growth traits of Blended goats In Tanzanra 

Table 1 Least squares means of bzrth and weanzng wezght of blended goat ktds at LRC Malya 

Birth weight {kg} Weanmg weight {kg} 
Factor N Mean SE N Mean SE 
Overall 3691 247 002 2745 11 14 015 
Year of birth (00001) (00001) 

1965 36 248 008 17 1041 061 
1966 80 236 005 54 10 58 035 
1967 47 239 007 29 960 049 
1968 50 262 007 29 11 61 048 
1969 135 256 005 97 1228 031 
1970 105 251 005 69 11 18 034 
1971 225 242 004 173 10 81 023 
1972 92 301 006 69 13 00 035 
1973 161 258 004 82 11 25 030 
1974 211 257 004 139 1206 028 
1975 161 259 005 106 1438 030 
1976 241 280 004 167 13 60 026 
1977 185 263 004 156 1103 027 
1978 308 276 004 165 11 37 027 
1979 202 257 004 174 1013 025 
1980 188 244 004 180 1013 026 
1981 132 235 005 103 946 030 
1982 196 238 004 130 999 027 
1983 176 227 004 163 1022 026 
1984 192 234 004 133 982 021 
1985 122 221 005 113 1000 030 
1986 99 213 006 92 1111 032 
1987 111 232 005 106 13 70 030 
1988 134 219 005 113 971 030 
1989 102 236 005 86 11 09 032 

Season of buth (00001) (05438) 
Dry 607 239 003 450 11 07 023 
Wet 3084 255 002 2295 1125 015 
Sex (00001) (00001) 
Female 1814 237 002 1344 10 58 016 
Male 1877 257 002 1401 11 70 016 

Type of birth (00001) (00001) 
Smgle 2070 266 002 1567 1244 016 
Twm 1621 229 002 1178 016 016 

Age of dam (years) (00001) (00001) 
<2 17 251 012 9 1290 080 
2+-3 328 235 003 246 10 16 018 
3+-4 1063 238 002 751 012 012 
4+-5 752 249 002 573 014 014 
5+-6 618 253 002 475 1123 015 
>6 913 257 002 691 11 15 013 

SE denotes standard error 

kids at Malya Blended goat kids m the present study had In the present study smgle born and male kids grew 
hIgher average dally gam compared to that of Black faster than twm born and female kids It would seem that 
Bengal goats reported by Smgh et al (1983) and Black bIrth type effects are commonly observed at pasture 

Bengal x Beetal crossbred goats reported by KanauJla et (Belscher et al 1992) and It IS so mamly because of 

al (1986) The mean overall post-weanmg growth rate competItIon for the hmlted supply of doe ll111k ThiS IS 

was hIgher than that reported by Reynolds (1989) for supported by Norton and Banda (1993) who found no 

West Afncan Dwarf goats III Nlgena 
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Table 2 Least square mean weIght (kg) of Blended goat kids at 24 48 and 72 weeks of age LRC Malya 

24 weeks 48 weeks 72 weeks 
Factor N Mean SE N Mean SE N Mean SE 
Overall 20 II 1248 026 1573 1642 035 1401 2580 044 
Year ofbuth (00001) (00001) (00001) 

1965 II 1009 103 8 1565 125 8 2322 154 
1966 37 1262 057 27 1743 070 21 2501 096 
1967 18 1364 083 13 1660 102 10 2567 140 
1968 16 1376 089 12 1755 107 9 3120 150 
1969 37 1399 063 30 1856 075 28 2720 095 
1970 30 1277 067 26 1625 076 23 2524 098 
1971 88 II 55 042 67 156 052 57 2474 068 
1972 35 II 93 066 28 18 15 078 21 2686 108 
1973 36 1337 061 28 1689 072 25 2584 092 
1974 83 1302 048 55 1823 062 140 2956 063 
1975 137 1578 043 143 1971 050 92 2946 068 
1976 182 1489 040 184 1639 048 131 2467 063 
1977 40 1633 062 41 1561 068 36 2657 087 
1978 65 1313 052 63 1582 060 98 2525 067 
1979 144 II 29 041 43 1492 066 53 2395 077 
1980 172 1158 040 121 1422 051 81 2382 066 
1981 58 10 55 054 100 15 17 053 84 24 76 069 
1982 145 10 66 041 123 13 12 050 85 2395 067 
1983 140 1168 041 88 1431 054 70 2426 071 
1984 76 1237 049 56 1689 061 56 2827 076 
1985 96 998 047 85 13 14 056 79 2245 071 
1986 93 1280 047 83 1859 056 48 2526 080 
1987 99 1279 045 62 1871 059 54 2337 077 
1988 104 995 045 79 1663 057 75 2873 072 
1989 69 1135 050 

Season of bIrth (07374) (00024) (00090) 
Wet 1708 1255 041 1397 1726 034 1244 2676 042 
Dry 303 1240 025 176 1559 053 157 2485 069 
Sex (000001) (0001) (00001) 
Female 1005 11 77 027 820 15 17 036 774 2374 045 
Male 1006 13 18 027 753 1768 037 627 2787 046 

Type of bIrth (00001) (00001) (00001) 
Smgle 1189 13 43 027 927 17 58 036 801 2695 045 
Twm 822 11 53 028 646 1526 037 600 2466 046 

Age of dam (0001) (00019) (0 1386) 
<2 6 1149 132 3 13 41 184 3 2371 226 
2+-3 178 1212 029 132 1623 036 119 2545 046 
3+-4 541 1227 021 431 1682 026 357 2609 034 
4+-5 393 1261 023 313 1704 029 301 2658 037 
5+-6 381 13 50 023 295 1761 029 248 2641 038 
>6 512 1287 022 399 1742 027 373 2669 036 

SE denotes standard error 

differences m growth between smgle and twm born kIds weeks of age to 0 534± 0 022 for average daIly gam from 
when subjected to artIficial rearmg of the kIds bIrth to 24 weeks of age 

The hentabllIty estimates m the present study are 

Genetic parameters 
wlthm the range reported for meat goats by Smgh et al 
(1993) whose hentablhty estimates for body weights 

The hentabIllty and repeatabilIty estimates for hve 
ranged from 0 144±O 149 for 12 months weight to 
o 360± 0 110 for 6 months weight HentabllIty for 3 and 

weight and growth rates are presented m Table 4 9 months weight was calculated as 0 330±0 110 and 
Hentablhty estImates obtaIned m thiS study were 
moderate to low for lIve weights and average dally gam, o 295±0 107, respectively Roy et al (1989) workmg on 

rangmg from 0 099±0 039 for lIve weight at weamng to Jamunaparl kids raised under semi mtenslve conditions 

o 153±O 053 for average daIly gam from bIrth to 24 reported that hentabllIty of body weights at 3 and 12 

weeks of age RepeatabilIty estimates ranged from months were o 432±0 152 to 0 127±0 116, respec-
o 004±O 035 for average daIly gam from birth to 48 tIvely 
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Growth traits of Blended goats In Tanzania 

Table 3 Least squares means for average dmly gams (g) from birth to weanzng and advanced ages of blended goat kId at 
LRS Malya 

Factor 

Overall 

Year of bIrth 

1965 

1966 

1967 

1968 

1969 

1970 

1971 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

Season 

Dry 

Wet 

Sex 

Weamng 

N Mean SE 

2745 77 13 

(00001) 

17 69 52 

54 73 30 

29 64 40 

29 79 40 

97 87 27 

69 77 29 

173 75 20 

69 89 30 

82 77 26 

139 84 23 

106 105 26 

167 96 22 

156 74 23 

165 76 23 

174 67 22 

180 68 22 

103 63 26 

130 67 23 

163 71 22 

133 67 24 

113 69 25 

92 80 27 

106 101 25 

113 67 25 

86 78 27 

(08839) 

450 77 20 

2295 77 13 

(00001) 

Female 1344 73 14 

Male 1401 81 1 4 

(00001) 
Type of bIrth 

Smgle 1567 87 1 4 

Twm 1178 67 1 4 

Age of dam 
<2 

2+-3 

3+-4 

4+-5 

5+-6 

>6 

9 

246 

751 

573 

475 

691 

SE denotes standard error 

(00001) 

92 
69 

72 

75 

77 

76 

69 

15 

10 

12 

12 

1 1 
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24 weeks 

N Mean SE 

2011 59 1 5 

(00001) 

11 45 6 1 

37 61 34 

18 67 49 

16 6 52 

37 68 37 

30 61 39 

88 54 25 

35 53 38 

36 65 36 

83 62 28 

137 78 25 

182 72 23 

40 81 36 

65 62 31 

144 52 24 

172 54 24 

58 49 32 

145 49 24 

140 56 24 

76 60 29 

96 46 28 

93 63 28 

99 62 27 

104 46 27 

69 54 29 

(05140) 

303 60 

1708 58 

(00001) 

24 

15 

1005 56 16 

1006 63 16 

(00001) 

1189 64 16 

822 55 16 

6 

178 

541 

393 

381 

512 

(00001) 

53 
58 

59 

60 

65 

61 

77 
1 7 

12 

14 

14 

13 

48 weeks 

N Mean SE 

1573 41 1 0 

(00001) 

8 39 37 

27 45 20 

13 42 29 

12 44 3 1 

30 47 21 

26 41 22 

67 39 15 

28 45 23 

28 42 21 

55 47 18 

143 51 1 5 

184 40 14 

41 38 20 

63 39 1 7 

43 37 19 

121 35 1 5 

108 38 15 

123 32 1 5 

88 36 16 

56 43 18 

85 33 16 

83 49 16 

62 49 17 

79 43 17 

(00072) 

176 39 16 

1397 44 09 

(00001) 

820 38 10 

753 45 11 

(00001) 

927 44 10 

646 49 1 1 

3 

132 

431 

313 

295 

399 

(00096) 

32 
41 

43 

43 

45 

44 

54 
10 

08 

08 

09 

08 

72 weeks 

N Mean SE 

1401 46 1 0 

(00001) 

8 41 29 

21 45 18 

10 46 27 

9 57 29 

28 49 18 

23 45 19 

57 44 13 

21 47 21 

25 46 18 

140 53 1 2 

93 53 1 3 

131 43 1 2 

36 47 17 

98 45 13 

53 43 15 

98 42 13 

84 45 13 

85 43 1 3 

70 44 14 

56 51 1 5 

79 40 13 

48 46 16 

54 42 15 

75 53 14 

(00197) 

157 45 1 3 

1244 48 08 

(00001) 

774 42 09 

627 50 09 

(00001) 

801 48 09 

600 44 09 

3 

119 

357 

301 

248 

373 

(03040) 

42 
46 

47 

48 

47 

48 

43 

09 

07 

07 

07 

06 
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Table 4 Hentability and repeatabllzty estlmates of live weight 
and growth traits of Blended goat kids at LRC Malya 

HentabllIty RepeatabilIty 
Trait estimates estimates 

Bmh weight o 151±0 036 o 202±O 018 

Weanmg weight o 099±0 039 o l87±O022 

Weight at 24 weeks o 148±0 053 o 533±O 022 

Weight at 48 weeks o 016±O 035 

Weight at 72 weeks o 188±O 038 

ADGI up to weamng o 100±0039 o l71±O 022 

ADG up to 24 weeks o l53±0 053 o 534±O 022 

ADG up to 48 weeks o 004±O035 

ADG Up to 72 weeks o 174±O 038 

1 ADG = average dally gam 

It IS clear from the present and other results that 
post-weanmg growth generally has hIgher hentablhty 
estImates than pre weamng growth ThIs would mdlcate 
that envIronmental factors In relatIOn to addItIve genetIc 
factors had more mfluence on early kId gams than on 
gams later m the kid s hfe ThIS may be attnbuted to the 
hIgh maternal mfluence assocIated WIth kId growth 
performance early m hfe HIgh maternal mfluence has a 
tendency to Increase the component of vanance 
envIronmental to the lamb thereby lowermg hentablhty 
estImates (Thnft et al 1973) One could concentrate on 
traits WIth hIgh hentabIllty as long as there eXIsts a hIgh 
pOSItIve correlatIOn WIth other traIts of economIC value 

The moderately hIgher hentabIlIty estImates for 24 
weeks hve weIght and gam m thIS study mdlcate that to 
select kids for theIr own genetIc ment for weIghts and 
gams, It would be best to use body weIght at 6 months 
of age as the selectlon cntenon rather than weamng 
weIght as IS often practIsed The 6 months lIve weIght 
gaIn should be supenor to weanIng weIght and 
pre-weamng growth rate smce It IS much less mfluenced 
by maternal effects WhICh tend to obscure the dIrect 
addItIve genetIc effect for growth SelectIOn dIrected 
towards weIghts at later ages would maXImIse response 
m bIrth weIght and pOSSIble mcreased frequency of 
dystOCIa (ThrIft et al 1967, Olson et a11976, Martm et 
al 1980) However, selectIOn for weIghts at later ages 
would be expected to lead to mcreased yearlIng weIghts 
WhICh IS deSIrable for meat ammals, but may be 
assocIated WIth Increased maIntenance costs for 
breedmg ammals 

ConclUSIOn 
The present results on lIve weIghts and growth rates of 
Blended goats mdlcate that m order to Improve breedmg 
value selectIOn must be based on genotypIC rather than 
envIronmental supenonty Thus vanatIOn due to 
definable envIronmental effects must be removed by use 
of SUItable adjustment factors It IS necessary that all 
known sources of varIatIOn mfluencmg the traIts of 
Importance be Included In the model of analYSIS, 
otherWIse the results of the study may not be relIable 
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ThIS can however be done only m on-statIon recorded 
flocks 

The traIt of mterest ought to be InvestIgated m the 
enVIronment under WhICh It IS to be tYPIcally expressed 
smce thIS envIronment may be the one whIch IS 
necessary for revealIng certam deSIrable or undeSIrable 
genes or m contrast the sought after genetIC dIfferences 
may be of lIttle Importance or mdistIngUIshable m thIS 
enVIronment Stattstlcal techmques presently utIhsed for 
the estimatIOn of breedmg values m selectIon pro
grammes rely on estImates of genetIc VarIatIOn WIthIn 
and between traIts of economIC Importance The overall 
Impact of any selectIOn programme wIll depend on the 
direct and correlated responses that result from selectIOn 
on the selectIOn CrIterIon These responses can be 
predIcted a prIOri by usmg estImates of genetIc and 
phenotypIc relatIOnshIps between all traIts of economIC 
Importance 

It IS therefore Important that a breedmg and 
selectIOn strategy be developed preferably mvolvmg 
farmers such as Open Nucleus Scheme for further 
Improvement and enhancmg dlssemmatlon of Blended 
goats m Tanzama 
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Parametres phenotypiques et genetiques des caracteristiques de 
la croissance chez la chevre hybride en Tanzanie 

Resume 
Un total de 4799 donnees de pOIds et de parametres 

de crOIssance de la nrussance a I age de 72 semrunes 
rassemblees sur la chevre hybnde en Tanzame sur une 
penode de 25 ans (1965-1989) ont ete analysees MIse 
au pomt en a Malya (Tanzame), Ia chevre hybnde est un 
prodUlt stabIlIse obtenu a partIr du Kamorru (55%) du 
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Boer (30%) et de la race locale (15%) Les moyens pOIds 
a la nrussance et au sevrage (16 semames) etruent de 
2,47±0,02 kg et de 11 14± 0 15 kg respectIvement Les 
pOIds vIfs a I' age de 24, 48 et 72 semrunes etalent respec
tIvement de 12,47± 0,26 kg, de 16,42±0,32 kg et de 
25 80±0 43 kg Les gams moyens quOtIdIenS de Ia 
nrussance au sevrage et a l'age de 24, de 48 et de 72 
semames etruent respectIvement de 8001±1,0 g, de 
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59 ±2 g, de 41±1g et de 46±1 g L annee de nrussance 
Ie sexe du chevreau et Ie type de nrussance avruent un 
effet sIgmficatIf (P<O,Ol) sur Ies pOlds ala naIssance et 
Ie pOlds vIf a I age de 48 et de 72 semrunes L'age de Ia 
mere avalt un effet sIgmfIcattf (P<O,Ol) sur Ie pOlds des 
Jeunes a la nrussance et a J'age de 48 semames Les 
coeffIcIents d'hentabIhte du pOlds a Ia nrussance, au 
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sevrage et a I age de 24 semames etruent respectt vement 
de 0015± 0036 de 0099±O,39 et de 0 014±0 053 
respecttvement Les coeffIcIents de repetabIhte des 
pOlds ala nrussance, au sevrage et a 24 48 et 72 semames 
etalent respecttvement de 0 202±O,18, de 0 187±0,22 
de 0 533±0,022, de 0 016±0,035 et de 0, 174±O,38 
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Controle des performances, selection des males au sein de la 
race ovine Djallonke et creation d'un flock-book 

B Bonfoh, l A Traore2 et T Ayewa3 

1 3Centre d'appm techmque de Kolokope (CAT-K) 
2Programme natIOnal PetIt elevage (PNPE) 

Resume 
Un programme de selectIOn de belIers DJallonke 

base sur Ie noyau de selectIon du CAT-K constItue de 
750 brebls et 100 belIers membres de 10 famIlIes ou 
lIgnees, est presente Ce noyau dOlt s ouvnr et mtegrer 
les me111eures fermes ovmes amelIorees (FOA) des 
paysans-eleveurs pour constItuer une base de selectIon 
Le schema de selectIon s artlcule autour dune phase de 
preselectIOn basee sur Ie cntere pOIds au sevrage 
aJuste selon un pOIds a age type (PAT) de 90 Jours 
Ceim-ci est reaJuste en fonctIOn du type de naissance 
grace a un coeffiCIent de correctIOn Ce coeffiCIent est 
egal au rapport entre Ie pOIds a age type moyen de la 
classe de reference, c' est -a-dIre les agneaux nes SImples 
et ISSUS des meres ayant eu plus dune parlte et Ie pOIds 
a age type moyen de la classe des agneaux nes doubles 
La deuxleme phase de selectIon llltervient a rage de 12 
mOIS et est basee sur les pOIds semIs (P>30, P>25, P>20 
kg de pOIds Vlf) qm permettent de classer les belIers 
selectIonnes respectlvement en lere 2eme et 3eme 
categones Les ammaux lllfestes de trypanosomes avec 
dlmmutIOn du taux d hematocnte «20) sont exclus de 
la selectIOn Une enquete Vlsant a clbler les meIlleures 
FOA notamment celles applIquant Ie programme global 
d'amelIoratIOn zootechmque vulgarlse, a ete reahsee 
afm de garantIr la surVIe des belIers pretes et de leurs 
progemtures 

IntroductIon 

Depms 1980, Ie Gouvernement togolaIS finance 
avec des partenaIres exteneurs un vaste programme de 
developpement de l'elevage des petIts rummants a 
travers deux volets Le ler volet "AmelIoratIOn de 
1'elevage tradltIOnnel' VIse surtout a amehorer la 
couverture samtaue du troupeau tradItlonnel 
(vaccmatIOn contre la peste des petIts rummants 
deparasItages mternes et externes) et a assurer la 
vulgansatlOn de quelques themes fondamentaux 
(amelIoratIOn de I habItat la ou 11 eXlste et senslbIlIsatIOn 
a sa constructIon avec les matenaux locaux dans les 
zones ou cette pratIque n' est pas usuelle chez les 
paysans, complementatIon mmerale par apport de blocs 
de sels mmeraux) Le 2eme est Ie volet PromotIOn d'un 
elevage de type semI-mtenslf' a travers les actIvltes d'un 
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Centre d'appUl techmque (CAT), charge d'elaborer et 
de proposer au serVIce de vulgarlsatIon des themes 
techmques eprouves pour promouvOIr un elevage 
moderne de petIts rummants Les elements cles de cette 
modermsatIOn sont un habItat moderne comprenant 
abns et parcs, des ammaux, une bonne couverture 
samtaIre, une supplementatIon ahmentaIre appropnee 
l' amelIoratIOn genetIque une bonne gestIon et une 
explOItatIon ratIOnnelle des prodmts Ce 2eme volet 
repose sur l' encadrement de paysans detenteurs d un 
effectIf mImmum d'une vmgtaIne de brebls au depart et 
deSlfeux de devemr de ventables explOItants d' elevages 
modernes d'OVlllS denommes "fermes OVllles 
amelIorees" (FOA) (Bonneau et at, 1990) 

Face a I Importante demande de gelllteurs 
expnmee par ces paysans dont plus de 40% en manquent 
(Bonneau et at, 1990, Roulleau et Bonfoh 1988), Ie 
CAT -K, dont run des obJectIfs est de dIffuser Ie progres 
genetIque enreglstre dans son noyau de selectIon OVllle, 
tente depms quelques annees de formuler et d'executer 
un programme natIOnal de selectIOn ovme base sur un 
schema de selectIOn a noyau ouvert (Traore, 1991 
Traore et Bonfoh, 1993) 

Pour amorcer ce processus, Ie CIPEA, dans Ie 
cadre du Reseau de recherche sur les petIts rummants, a 
mls en place conJomtement avec Ie PNPE, Ie protocole 
de recherche SRNETIREPGIl mtItule "Contr61e de 
performances et selectIon des males au sem de la race 
ovme DJallonke et creatIOn d'un flock-book" Les 
obJectifs sont les smvants connaltre Ie potentlel 
genetIque et mettre au pomt des methodes de son 
amelIoratIOn (cnteres de selectIOn) exammer les 
relatIons entre l' amelIoratIOn de la crOIssance et 
reVolutIOn de la reSIstance (trypanotolerance), etudler 
1'lmpact d'un programme de selectIOn a noyau ouvert 
sur les parametres de productIvIte des troupeaux 
encadres et contrIbuer a I elaboratIOn d un standard pour 
la race ovme DJallonke au Togo 

Le present rapport frut Ie pomt sur la mIse en 
oeuvre de ce protocole II abordera apres une 
presentatIOn du matenel et des methodes les resultats 
prehmlllaIreS relatIfs a l' actIOn de selectIon ovme a la 
statIOn du CAT-K et a I enquete Visant a IdentIfier les 
meIlleures fermes OVllles amehorees (FOA) 
susceptIbles d entrer dans la base de selectIon 
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Materiel et methodes 

Donnees eCOIOglqUeS du sIte de recherche 

Le Togo, pays de I AfrIque de I Ouest, est sltue 
entre les 6eme et 12eme degres de latItude nord et entre 
o et 2 de longItude est II est borde au sud par I ocean 
atlantIque et falt frontIere avec Ie Ghana, Ie Benm , Ie 
Burkma Faso Le Togo est caractense par deux types de 
chmat Le nord, au dessus du 8eme degre de latItude 
nord, appartIent a la zone de chmat tropIcal de type 
soudamen c'est la zone de la 'savane denvee" ou 
secteur preforestIer caractense par une pluvIOmetne 
ummodale all ant de la mr-mar ala mr octobre et varIant 
entre 1000 et 1300 mm L'humidite atmosphenque est 
maximale en fevner (41 %) Le sud du Seme degre de 
latItude nord (ouestlocabse leCAT-K)Jomtd'un cbmat 
tropIcal de tranSItIon c'est Ie secteur forestier gumeen 
caractense par une Salson de plme bimodale allant de 
mars a novembre entrecoupee par une secheresse en 
Jmllet et aoDt La pluvIOmetne annuelle moyenne varle 
de 1100 a 1600 mm Les temperatures fluctuent entre 22 
et 32 C 

PopulatIOn ammale de la base de selection 

La populatIon ammale concernee est de 750 brebis 
de race DJallonke repartIes dans 5 bergenes et de 100 
gemteurs confirmes repartIs dans 10 famIlIes ou hgnees 
localisees a la statIon du CAT-K A ce noyau, II faut 
aJouter les meIlleures des 339 FDA encadrees par Ie 
PNPE avec un effectlf total de 21 089 tetes dont quelque 
10,000 brebls (PNPE, 1994) 

Condmte des troupeaux 

Au CAT K, la populatIOn ammale en cours de 
selectIOn est elevee dans des condItIOns proches de 
celles d'un systeme d'elevage semI-mtenslf 

• un mIlIeu d'elevage assez bIen mal'trIse avec 
comme habItat une bergene moderne, 

un gardlennage sur paturage de savane (6 a 8 
heures par JOur), 

une complementatIOn ahmentalre et mmerale 
(grames de coton et blocs de sels mmeraux) toute 
l'annee maIS modulee en fonctIOn de la Salson de 
l'etat physIOloglque et de la categone ammale, 

• un approvISlonnement adequat en eau, 

• 

• 
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une mtenslte des traItements antlparasltalfes 
SHllllalres a celle du programme de prophylaxle 
vulganse 

absence de chlmlOpreventlOn contre la 
trypanosomlase, 

lutte contre les paraSItoses mternes (en debut au 
mIlIeu et en fin de sal son des plmes pour les 
adultes, a I age de 1 5 mOlS et au sevrage a I' age de 

3 mOlS queUe que SOlt la Salson de nalssance pour 
les Jeunes), 

• lutte contre les ectoparasltes (deuquage tOllS les 15 
Jours en Sal son des plmes et une fOlS par mOlS en 
Salson seche) et 

• vaccmatIOns contre la peste des petIts rummants 
(PPR) et l'epldldymlte contagleuse ovme (ECO) 

ReproductIon 

Les 5 troupeaux de brebIs du CAT-K sont menes 
sur un rythme de 3 agnelages en 2 ans grace a la mIse en 
oeuvre d un programme de gestIOn de la lutte par 
mtroductIOn des behefs d'une hgnee donnee pour deux 
cycles de reproductIOn successifs Durant ces luttes 
organisees qm durent 45 Jours les behers sont laches Ie 
SOIr dans Ie troupeau de brebIs qm leur est attrIbue Les 
agneaux sont sevres a un age moyen de 3 mOIS (90 Jours) 
(Bonfoh 1994) 

SelectIon 

ObJectIfs 

Les obJectIfs operatIon nels du programme de 
selectIOn sont les smvants amehorer la vltesse de 
crOIssance, Ie format a l' age adulte des ammaux, les 
caractenstIques de fecondIte et de prohfIcIte de~ brebls 
amSI que la vIabIltte des agneaux et conserver une bonne 
conformatIOn et une bonne rustIclte des prodUIts 
amehores de la race ovme DJallonke 

Cnteres de selection 

Le pOlds au sevrage a I' age moyen de 90 Jours, 
fortement correle avec Ie pOlds a I age adulte occupe 
une place de ChOIX dans la preselectl0n La selectIOn 
defimtn e a heu a I age de 12 mOlS avec la claSSIficatIOn 
en categones Outre Ie cntere du pOIds au sevrage tout 
agneau mal conforme (malformatIOns, defaut d' aplomb, 
hypogonadlsme) ou presentant des caracteres rappelant 
Ie type sahelten (longueur de la queue depassant Ie Jarret, 
pendeloques) est exclu de selectIOn Par allleurs, dans Ie 
but de preserver les quahtes de trypanotolerance des 
ammaux de selectIOn, tout anImal mamfestant des sIgnes 
de SUspICIon de la trypanosomlase falt 1'0bJet d'un 
dIagnoStIc parasItologlque dont Ie but est de mettre en 
eVIdence des trypanosomes et d evaluer Ie taux 
d hematocnte Les ammaux mfestes avec dImmutIon 
anormale du taux d'hematocnte «20) sont exclus de la 
selectIOn (Traore et Bonfoh 1993) 

OrgamsatIon de la selection 

La selectIOn comporte 3 etapes pnncIpales 

IdentIfIcatIOn et controle des performances de 
crOIssance sur tous les agneaux nes des luttes 
orgamsees 

Tous les agneaux sont IdentIfies ala nalssance avec 
des boucles d' oreIlles portant 5 chIffres dont Ie 1 er 

mdlque l'annee de nalssance (ex 3 pour 1993) Ie 2eme 
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Ie numero de troupeau des meres et Ie 3eme
, Ie rang de 

nmssance dans 1 annee Au sevrage, les agneaux 
preselectIOnnes sont tatoues a la partIe glabre de la 
queue Ce tatouage sert a les IdentIfier en cas de perte 
des boucles d'oreIlles 

selectlOnnes a partIr de 1 age de 15 mOIS (fIgure 1) 
(Traore, 1991 Traore et Bonfoh 1993) 

Methode de selection 

T 

E 

S 

T 

D 

E 

S 

C 

E 

N 

D 

A 

N 

C 

E 

Selection en station 
Elevage et controle mdlvlduel des agneaux 
preselectIOnnes a 1 age moyen de 90 Jours dans Ie 
centre de testage des ovms du CAT -K 

SelectIOn defimtlve des futurs gemteurs a 1 age de 
12 mOlS, dIffusIOn et utIlIsatIOn des behers 

Phase de preselectIOn Ie pOlds au sevrage est 
aJuste en fonctIOn de l' age type au sevrage (90 Jours) et 
du type de nalssance pour determmer les pOlds a age type 
(Traore et Bonfoh, 1993) En raison de 1 etalement des 
naIssances (sur 30 a 40 JOurs) consecutlf ala duree de la 
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Figure 1 Schema de selectIOn ovme au centre d appUI technique de Kolokope 
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penode de lutte au CAT-K (45 JOurs), Ie pOlds a age type 
(PAT) llldlviduel de tous les agneaux est aJuste grace a 
la formule SUlvante 

PAT = (PJ-pn) x AT 
(J) 

ou 

PJ = pOlds au Jour J de sevrage 
J = age de I' agneau a la pesee ( en JOurs) 

Pn = pOlds ala naIssance 
AT = age type au sevrage (::: 90 JOurs) 

Le reaJustement du PAT est pnnclpalement 

apphque pour les agneaux nes doubles et eleves comme 

tels, pour les agneaux nes doubles mms eleves comme 
SImples (sUIte a la mort precoce de l'un d'eux) un tel 
aJustement ne se JustIfie pas, la falblesse du pOlds a la 
naIssance etant rapldement compensee Le reaJustement 
du PAT se faIt grace a la pnse en compte d un 
coeffICIent de correctIOn (CC) obtenu par ca1cul du 
rapport entre Ie pOlds a age type moyen de la classe de 
reference que constItlIent les agneaux nes SImples et 
ISSUS des meres ayant eu plus d'une parlte et Ie po Ids a 
age type moyen de la classe des agneaux nes doubles 
Apres ce reaJustement des PAT des agneaux concernes, 
Ie PAT moyen a 90 JOurs de l' ensemble des agneaux est 
calcule aInSI que son ecart-type Ces deux parametres 
permettent d' etabhr les seUIls de preselectIOn par 
troncature" de la populatIOn des agneaux candldats a la 

selectIOn (fIgure 2), cette methode suppose une 
dIstrIbutIon normale de la vanable I pOlds au sevrage" 
(Traore et Bonfoh, 1993) 

Les agneaux dont Ie PAT est lllfeneur au PAT 
moyen plus l'ecart-type ne sont pas retenus pour la 
selectIOn 

effectlf 

(a) 

Anlmaux ellmines 
(1 n) % 

• • 

pOlds 

Animaux seiectionnes 
5eme categorle (54 %) 

FIgure 2 SeUll de preselectIOn des agneaux a parUr du pOlds 
au sevrage (Methode par troncature) 
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Phase de selectIOn Elle est une phase d elevage 
des Jeunes belIers preselectIOnnes sur Ie pOlds a 90 Jours 
Jusqu aI' age d un an Les contr6les de performance sont 
realIses par les pesees mensuelles la selectIon deflllltlve 
a heu a 12 mOls Les behers selectIonnes, repartls en 1ere 
(P>30 kg), 2eme (25<P<30 kg) et 3eme categones 
(20)P<25 kg de pOlds VIi) sont miS a leur premIere lutte 
a I'age de 15 mOIS 

Preselection en ferme 

Dans les fermes ovmes amehorees (FOA) ou 1 on 
ne dIspose pas forcement du pOlds mdlvlduel des 
agneaux ala naIssance Ie ca1cul du PAT se faIt SUlvant 

les memes procedures excepte que ce PAT est nettement 
surevalue et n a qu'une valeur mdicative autonsant 
cependant des comparaIsons entre agneaux au sem d'un 
troupeau pUIS entre troupeaux de FOA (Traore et 
Bonfoh, 1993) 

PJ 
PAT =(J)xAT 

Gesbon mformatIque des donnees 

II conVIent de sIgnaler qu'une mformatisatIon de 
la gestIOn des troupeaux de selectIon du Centre est 
mtervenue en 1992 (Traore, 1992) Elle repose sur des 
flchlers crees a partIr du logiciel DBase IV etat CIvIl 
crOIssance, reproductIOn, sante, etc Le support de 
coIlecte de la base de donnees de crOIssance est constItue 
d'un flchler manuel et d un fichler lllformatique (Lotus 
123 et Dbase IV) 

Enquete d'ldentmcatIon des paysans- eleveurs 

Dans Ie cadre du protocole une enquete a ete 
realIsee en avnl 1994 pour dresser la IIste des 
paysans eleveurs susceptIbles de rentrer dans la base de 
selectIOn L'enquete a ete reahsee grace a l'appUl des 
chefs de secteur du PNPE des regIons des Savanes, Kara 
et Centrale Le but du questIOnnaIre est de permettre 
I'IdentIficatIon des paysans-e1eveurs des FOA qUI 
appJrquent de mamere satIsfaIsante Ie programme global 
d'amehoratron zootechmque vulganse par Ie PNPE et 
dont les elements essentIels sont 

• la maltnse de I alImentatIon (gardlennage du 
troupeau au paturage pratIque d'une comple
mentatIOn ahmentaIre et mmerale optImale ), 

• apphcatIOn d'un tram de mesures samtalfes 
materIalIse par Ie respect du programme de 
prophylaxle en vigueur, vaccmatIon contre la peste 
des petIts rummants et contr6le des paraSItoses 
gastro-mtestmales et externes 

Seuls ces paysans-eleveurs pourront garantIr la VIe 
des belIers qUI leurs seront pretes pour les Iuttes 
orgamsees ou contr6lees hmlter Ies pertes de pOlds des 
belIers au cours des Iuttes et favonser la survle de Ia 
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progemture et I extenonsatIOn du potentIel genetIque 
des mdlvldus (vltesse de crOIssance avant sevrage) II 
conVlent egalement de sIgnaler que dans Ie cadre de ce 
protocole, une mISSIOn a ete effectuee en octobre 1993 
au Programme national de selectIOn ovme a Bouake en 
Cote d'Ivorre (Bonfoh, 1993) 

Resultats et diSCUSSIOn 

Connalssance du potentIel genetIque 

Les resultats presentes ICI provlennent du controle 
de performances de crOIssance de 2155 agneaux des 
deux sexes nes de 13 agnelages mtervenus entre 1993 et 
1994 (tableaux 1 et 2) Ces resultats sont sImrIalres a 
ceux rapportes par Ie Programme national de selectIOn 
ovme (PNSO) de Cote d IvOlfe (IEMVT -CIRAD 
1990) 

Dans un groupe de 698 agneaux males candldats a 
la preseleCtion, 326 dont Ie PAT a 3 mOIS est supeneur 
ou egal au PAT moyen de ce groupe plus I'ecart-type 
ont ete retenus, SOIt un taux de preselection de 46,70% 
Par rapport aux agneaux Jumeaux Ie pOIds au sevrage 
des agneaux ISSUS de narssances SImples est de 25% plus 
eleve (tableau 2) Sur un total de 176 futurs belIers en 
phase de selectIOn 56 25% ont ete retenus comme 
gemteurs a I age de 12 mOIS ParmI ceUX-CI, 24,43% ont 
pu etre selectIonnes comme belIers de lere categone 
avec un PAT moyen compns entre 32 06±1 76 et 
33,1±2,14 kg Par arlleurs, 31,81 % ont ete retenus 
comme belIers de 2eme categone avec un PAT moyen 
compns entre 26,9±1,30 et 28,32± 0 89 kg Le taux de 
selection enregIstre en bout de chaIne ou 14,18% des 
ammaux ont ete retenus comme belIers amelIorateurs 
peut etre considere comme relatIvement severe Ie 
mveau de performance des FOA ne JustIfJant pas une 
telle pressIOn de selectIOn 

Le PNSO dans son brIan d actIvltes de selectIOn 
de 1984 a 1988, mdIque que les pOIds moyens a l'age de 
12 mOlS est de 37 kg pour les belIers de lere categone 
et de 31 kg pour ceux de 2eme categone Les taux de 
selection ont fluctue au cours de cette meme pen ode 
entre 48 et 73% des agneaux preselectIonnes Ce mveau 
eleve des resultats du PNSO seralt he au systeme 
d'ahmentatron mtenslf pratIque au cours de l'elevage 
des ammaux pour la selectIOn (apport de ration 
composee d'un concentre constItue de 30% de tourteau 
de coton et de 70% de son de ble - de fom de pamcum 
T58 et de sels mmeraux) Un tel systeme Se tradulra par 
des couts de productIon plus lmportants 

L analyse prehmmalre des 8 cycles de repro
duction de 1993 donne les prmCIpaux parametres 
zootechmques SUlvants 

• taux de prohficite 144,09%, 

• taux de fecondite 12506%, 

• taux de mortalIte avant sevrage 8,6%, 
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• taux de mortalIte apres sevrage 1,30%, 

• taux de mortalIte des brebls 1,23% 

Pour ces memes agnelages, les pOIds moyens a la 
nalssance des 1312 agneaux prodmts en fonctron du sexe 
et du type de narssance sont les SUlvants 

males SImples (n = 276) = 2,22±043 kg 
doubles Cn = 404) = 1,75 ± 0,35 kg 

femelles SImples (n = 245) = 2,05 ± 0,37 kg 
doubles (n = 396) = 1,71 ± 0,32 kg 

SelectIon et trypanotoIerance 

II conVlent de sIgnaler que dans Ie domame de 
l'etude des relatIOns entre I amelIoratIOn de la 
croIssance et l' evaluation de la reSIstance (trypano
tolerance) une enquete protozoologlque avec mesure du 
taux d hematocnte, a ete realIsee avec l' appUl du ProJet 
de lutte contre la trypanosormase ammale au Togo, chez 
113 belIers selectIonnes du CAT-K ages d'envlron 2 
ans Les resultats prelImmarres donnent un taux de 
prevalence de 49,55% avec 19,46% de cas patho
loglques (hematocnte mfeneur a 25) II faut SIgnaler que 
des cas d'oedeme testicularre et d orchltes ont ete 
enreglstres chez des belIers trypanosomes lesqueis ont 
reagl tres favorablement a un traltement trypanocIde 
avec du dl-aceturate de dlmmazene (Trypan ND) 

ContributIOn a l'elaboratIon d'un standard 
pour la race ovme DJallonke au Togo 

Dans ce cadre et pour une mellleure explOItatIOn 
des belIers selectIonnes du CAT-K, un catalogue des 
belIers reproducteurs a ete cree Ce catalogue presente 
l'etat CIVrI de l'ammal, sa vltesse de crOIssance (GMQ 
aux dlfferents ages types), sa robe et sa hauteur au garrot 

Etude de l'lmpact d'un programme de 
selectIon a noyau ouvert sur les parametres 
de productIvlte des troupeaux encadres 

Jusqu'a present, la selectIOn s'opere dans Ie noyau 
du CAT -K La dtffuslon du progres genetrque a conslste 
en la vente des belIers de 2eme et 3eme categones aux 
fermes ovmes amelIorees (80 behers vendus en 1993 et 
mi 1994) La phase de pret de behers de lere categone 
aux meIlleurs paysans-eleveurs des FDA n a pas encore 
demarre L enquete Visant a cibler cette categone de 
paysans-eleveurs susceptIbles de rentrer dans la base de 
selection permettra a court terme de mettre en oeuvre les 
actIOns devant condmre a la mIse a executIOn d'un 
programme de selectIOn a noyau ouvert La maJonte des 
elevages enquetes ne satIsfont plus Ie mveau techmque 
reqUls pour une ferme ovme amehoree (elevage 
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Tableau 1 Parametres zootechmques et taux de preselection des agneaux miiles 

No 1 No 2 

Pararnetre Al A2 A3 Al A2 A3 

ProiIficlte 15238 13458 14525 15620 15619 

Fecondlte 13008 11933 12437 14737 13897 

MortaiIte des 
agneaux avant 
sevrage % 1324 848 1637 432 2737 

POlds moyen a la 
nrussance (males et 
femelles) (kg) 185 187 162 199 167 

Tauxde 
preselectIon des 5263 5138 * 4886 3793 
agneaux males a 
I age de 3 mOlS % 

Al Agnelle No I 

* En phase de preselection 

!D 
0 
:l 

Troupeau de brebls 0' 
::T 

No 3 No 4 No 5 !a 
!!!. 

Al A2 A3 Al A2 A3 Al A2 A3 

15483 13165 14558 14518 11250 1370 14427 14855 

12894 1220 12531 13066 9935 9856 12400 12576 

1678 1206 2321 421 2133 769 872 2584 

188 193 167 212 200 190 176 166 

500 3589 i' 4333 4576 5238 5070 * 
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Tableau 2 POlds a age type au sevrage enjonctlOn du type de nazssance et sexe 

No 1 No 2 
Type de nrussance et sexe 

Al A2 Al 

Males 

SImples 2006* 12 13±2 38 10 69±3 07 

Doubles 1608 966±213 8 38±2 25 

CoeffiCIent de correctIOn 125 126 127 

Femelles 

SImples S+D* 11 16±1 51 7 61±1 70 

Doubles 1767±3 15 908±170 5 56±1 39 

CoeffiCIent de correctIon 123 137 

* age type= 120 JOUIS 

age type = 90 JOUIS 

S±D = agneaux SImples et doubles 

A2 

793±204 

6 61±1 96 

120 

6 41±1 64 

5 29±1 67 

121 

Troupeaux de brebis 

No 3 No 4 

Al A2 Al A2 

S+D* 11 54±1 93 962±254 7 78±1 75 

2004±421 10 06±1 99 744±180 574±134 

127 1 15 129 136 

S+D* 11 02±2 29 7 12±1 67 6 82±1 73 

15 99±4 24 9 03±1 52 5 41±1 64 597±138 

1 16 122 132 114 

No 5 

Al 

16 22±298 

1549±422 

129 

1609±3 33 

14 71±1 74 

132 

A2 

1006 

750 

141 

8 98±1 96 

6 86±1 66 
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semI-mtensIf) Les problemes rencontres peuvent se 
resumer comme SUIt 

• msuffisance VOlre absence de complementatIOns 
ahmentaIre et mmerale 

• manque d'eqUlpements zootechmques (man
geOlres, abreuvoIrs) dans les bergenes, 

• faibies effectIfs de reproductrices «50 ), 

frequence des vols d'ammaux, et 

affichage de mauvaIS resultats zootechmques (taux 
de mortahte des Jeunes >25%) 

14 paysans-eleveurs de Ia RegIOn des savanes 
possedant 634 brebIs, 10 paysans-eleveurs de Ia RegIOn 
centrale possedant 514 brebls et 3 de la RegIOn de la 
Kara avec 103 brebls SOlt un total de 27 pay sans
eleveurs ont ete preseIectIonnes et seront soumIS a une 
2eme phase d'enquete afin d'arreter la hste defmItIve 
des FOA de Ia base de selectIon 

Les obJectIfs de cette 2eme phase d enquete sont 
les sUlvants 

• 

• 

reVOIr Ia sItuatIOn samtalre des troupeaux et Juger 
de la capacIte de l' eleveur a mettre en oeuvre Ie 
programme de prophyiaxle et de comple
mentatIons ahmentaIre et mmerale, 

evaluer les possIbIlItes de paturage et d'abreu
vement des ammaux, et 

obtemr I'avis defmItIf du paysan-eleveur sur sa 
partICIpatIOn aux contr6les de performance en 
ferme et sur les modahtes de ceSSIon des agneaux 
prese1ectIOnnes au CAT-K 

ConclusIOn 
L' amehoratIOn genetIque du format du mouton 

DJallonke par la selectIon des behers peut donner de 
bons resultats dans Ie processus d'amehoratIon de la 
productIvIte des troupeaux encadres Les cnteres de 
preselectIOn (pOlds vIf au sevrage a l' age de 90 JOurs) et 
de selectIon (pOlds a l'age adulte de 12 mOIs) sont tres 
pertments Le calcul du pOlds moyen a age type et son 
aJustement a l' aIde des facteurs de correctIOn tenant 

compte du type de naIssance ont pu etre realIses Les 
actIons d amelIoratIOn genetIque ont ete essentlellement 
mIses en oeuvre en statIon 

Un total de 698 agneaux ont ete soumIS en 1993 au 
contr6le des performances de crOIssance, 46,70% ont ete 
preselectIonnes comme futurs behers et 14,18 % retenus 
comme belIers amehorateurs Les pOlds moyens de ces 
behers a l'age de 12 mOls sont de 33 1 ± 2,14 kg pour 
les behers de I ere categone et 28,32 ± 0,89 kg pour ceux 
de 2eme categone La pnse en compte de la 3eme 
categone de selectIOn conformement a ce qUI a ete 
propose dans Ie programme d'optImIsatIon de la 
selectIOn ovme au CAT-K est tout a faIt Justtfiee La 
mIse en oeuvre du programme d amelIoratIOn genettque 
en mIlIeu vdIageOls au sem des elevages tradItIOnneIs 
d'ovms en VOle d'amehoratIOn bute sur certams 
obstacles, notamment 

Ie faIt que les troupeaux mdIVIduels sont de pettte 
taIlle 

• la maitnse lllsuffisante de I' alImentatIon 
(gardlennage du troupeau au paturage), 

• 
• 

la frequence des vols d'ammaux, et 

l' applIcatIOn lllcorrecte du programme de 
prophylaxIe en vIgueur 

Dans Ie cadre de la creatIOn de la base de selectIon, 
II Importe donc de mettre en place des mesures tant sur 
Ie plan du reeqUlpement des bergenes en mangeOlres et 
en abreuvoIrs que sur I approvlSlonnement en mtrants 
d'e1evage 
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Nombre POlds (kg) Nombre POlds (kg) 

14 3217 ± 142 10 28 12± 162 800 
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5 9 32 06± 11 76 17 269 ± 130 7878 

Taux de selectIOn 2443% 3181% 5625 

78 Small Ruminant Research Network Workshop 



PNPE 1994 DirectIOn du Programme natIOnal de petIt 
elevage Rapport bllan des actlvltes du PNPE 
Atakpame PNPE Fevner 1994 57p Togo 

IEMVT -CIRAD 1990 AmelIoratIOn genehque du cheptel la 
selectIOn du mouton DJallonke en Cote d IVOIre Fiche 
techmque d elevage tropical No 2 Mmlstere de la 
cooperatIon mars 1990 Cote d I vOire 

Roulleau F et Bonfoh B 1988 SituatIOn du volet Fermes 
contractuelles Blian des resultats Atakpame ProJet 
Petits rummants 1988 23p 

Performances des oVlns males DJalionke 

Traore A 1991 Le Programme de selectIOn ovme au Centre 
d appUl techmque de Kolokope Togo 

Traore A 1992 L mformatlsatlon de la gestlOn des troupeaux 
au CAT Kolokope Atakpame Togo 13p 

Traore A et Bonfoh B 1993 OptimisatIOn du programme de 
selectIOn chez les ovms au Centre d appUl techmque de 
Kolokope Document techmque No 2/93 21p 
Atakpame Togo 

Performance monitoring and selection of males in West African 
Dwaf sheep and inception of a flock-book 

Abstract 

A DJallonke ram selectIOn programme based on a 
CAT-K selectIOn nucleus compnsmg 750 ewes and 100 
rams from 10 famihes or hnes IS presented ThIS nucleus 
should mtegrate the best Improved sheep farms of mIxed 
farmers to become a selection base The selection 
scheme compnses a preselectIOn phase based on 
"weamng weIght" adjusted by a 90-day standard weIght 
ThIs IS m turn adjusted by the bIrth type usmg a 
correctIOn coeffIcIent ThIs coeffIcIent IS the ratIO 
between the weIght at average standard age of the 
reference class, I e smgle lambs born from multIparous 
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mothers, and the weIght at average standard age of the 
class of twm lambs The second phase of selection took 
place at 12 months of age and was based on the threshold 
weIghts (W>30, W>25 and W>20 kg) used to dIvIde 
selected rams mto 1st 2nd and 3rd categones Ammals 
mfected WIth trypanosomes WIth reduced PCV «20) 
were excluded from the selectIOn A survey aimed at 
IdentIfymg the best Improved sheep farms especIally 
those USIng the general lIvestock Improvement 
programme bemg recommended, was carrIed out m 
order to guarantee the surVIval of both the borrowed 
rams and theIr offspnng 
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Some constraints to small ruminant production 
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M M Mucuth/ and K Munel2 

1 Lalklpxa Research PlOgramme 
MInistry of Agriculture, Livestock and Marketmg 

Nanyukl Kenya 
2 Department of Agrtcultural Economics 

University of Natrobl Kenya 

Abstract 
A sample of 65 small-scale farms was selected from two 
of the subdIvIded ranches m the and and semI-and lands 
of west Latlapla The ObjectIve of the study was to 
determme among other thmgs, some of the constramts 
to smaIl rummant productIOn m the study area The study 
reveals that the major constramts to small rummant 
productIOn were dIseases (mamly pneumonIa and 
helmmthIasls) and shortage of water for lIvestock 
InsuffIcIent grazmg was not seen by the respondents as 
a constramt although observatIOns showed that the area 
was overgrazed esperIaIly the unoccupIed farms 

Introduction 
It IS estImated that 82% of the populatIon m Kenya lIves 
m the rural areas In LmkIpla thIS estImate IS even hIgher, 
at 91 % (GOK 1991) Most of the people are small-scale 
farmers hvmg on former European ranches many of 
whIch have been subdIvIded mto small scale farms The 
farm SIzes range from one to 10 hectares WhICh makes 
small-scale farmmg m the dlstnct sIgmficant However 
many of the ranches from WhICh these farms are carved 
were used for extensIve lIvestock productIOn and are 
thus not sUItable for ram-fed agnculture 

Small-scale farmers m the arId and semI-and lands 
(ASAL) face many challenges m generatmg household 
mcomes One way of helpmg them mcrease thIS mcome 
IS through promotIon of small rummant productIOn It 
has been reported that m thIS area small rummant 
productIOn prOVIdes close to one-thIrd of the small scale 
farmers net farm mcomes (Mucuthl et al 1992) 
However there are constramts that hmder maxlmlsmg 
returns or mInImIsmg costs m theIr productIOn 
Therefore the objective of the study was to Identify 
some of these constramts to small rummant productIOn 
In the study area 

Materials and methods 
In 1990 there were 28 former European ranches and five 
government settlement schemes In LaIkIpia West that 
were m varIOUS stages of settlement and/or subdIVISIOn 
SubdlvlSlon was completed m eIght of the ranches and 
maps were avmlable Two of these ranches were 
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selected for thIS study Each ranch was subdIVIded mto 
four equal subclusters and the farthest two subclusters 
to each other I e one subcluster from each ranch was 
chosen as the startmg pomt The farms or samplIng umts 
were not sampled randomly withm the subclusters but 
systematIcally from a randomly selected corner of the 
subcluster 

Usmg thIS method, 65 respondents who were 
defined as small-scale farmers were mtervlewed They 
represented 9% of the potentIal respondents m each 
ranch Herd SIze (50 small rummants and 10 cattle) 
mstead of land SIze was used to claSSIfy small-scale 
farms, though recogmsmg that land SIze IS the standard 
measure of farm claSSIficatIon Herd SIze was used 
because Kohler (1987a) found that m West LaIkIpIa, 
small scale farmers owned no more than 50 small 
rummants and 8 head of cattle No pnor appomtments 
were made for mtervlew VISItS, but efforts were made to 
mtervlew the husband or the WIfe or m default, the de 
facto head of the farm OtherWIse, the enumerator 
moved to the next farm Each respondent mtervIewed 
was asked general questIOns relatmg to small rummant 
productIOn and speCIfIC questIons on constramts to small 
rummant productIOn 

Results and diSCUSSIOn 

The respondents IdentIfIed mortalIty through dIsease, 
shortage of water for lIvestock stock theft, dIffICUlty m 
gettmg herders and lack of enough grazmg as the maIn 
constramts to small rummant productIOn Mortahty 
through dIsease (53%) and lack of enough water for 
It vestock (21 %) were the most sIgmficant constraInts to 
small rummant productIOn Other studIes also mdicate 
that dIseases are among the most sIgmficant constramts 
to small rumInant productIOn In thIS area (GOK 1990 
Herren 1990) 

The mortalIty rates recorded from thIS study were 
12% and 27% for mature and young small rumInants 
respectively These rates are lower than those reported 
m other studIes done In the same area (Kohler 1987a, 
Kohler 1987b, Herren 1990) The lower rates noted m 
thIS study may be assocIated WIth the fact that the data 
were based on events recalled by the respondents, rather 
than recorded mformatIOn 

83 



Mucuthl and Munel 

Slllce the respondents gave accounts of deaths that 
may have occurred III the prevIOus 12 months It was 
possIble for them not to recall some of the death events 
especIally If there were many or very few deaths and 
early III the year It IS also worth notlllg that the 
proportIOn of respondents that reported no deaths was 
qUIte hIgh for both mature (24%) and young (50%) 
stock It IS also common knowledge that sIck ammals 
are, III some cases slaughtered before they dIe and the 
meat consumed or sold and thus not reported as a death 
event 

Of the known causes of mortalIty (Table 1), the 
pneumollla complex IncludIng contagIOus capnne 
pleuropneumoma (CCPP) was the mam cause of small 
rumInant mortalIty, espeCially among mature stock 
Helmmths and dIarrhoea were other Important causes of 
mortalIty, wIth young stock bemg the most susceptIble 
to them Earher studIes In the area made SImIlar 
observatIOns (Herren 1990) Klmaru (1993) noted that 
helmmths can be predlsposmg factors to deaths from 
pneumoma It IS possIble, therefore, that the hIgh death 
rates resultmg from pneumoma may have been partly 
caused by helmmth mfectIOn partIcularly m the young 
stock 

Table 1 Main causes of mortalttv In small ruminants as 
reported by respondents 

Mature stock Young stock 

Cause Fre9uenc~ (%) Fre9uenc~ (%) 
Pneumoma complex 27 690 10 40 

Helmmths 3 80 5 20 

MalnutrItIOn 25 

DIarrhoea 1 25 7 28 

UnspeCIfIed causes 7 180 3 12 

Total 39 1000 25 100 

Input cost analYSIS of aVaIlable data shows that the 
respondents spent over half of theIr total mput costs for 
small rummant productIOn on anthelmmtIcs (Table 2) 
ThIS IS not commensurate WIth the level of mortalIty 
attnbuted to helmmths (Table 1) The reasons for the 
observed dlspanty may be attnbuted to the followmg 
observatIOn Only 37% of the respondents who used 
anthelmmtlcs admmlster them m accordance WIth the 
manufacturers' recommendatIOns Of the others, 30% 
under-dosed, thus makmg the drugs meffectlve and 33% 
over-dosed thus mcurnng unnecessary expenses 

Table 2 The mean cost of Inputs used In small ruminant 
productIOn 

Input costs per head (KS) 
Total 

T~pe ofmput Mean Range mputs (%) 
Anthelmmths 1130 0-3800 62 
Treatment drugs 500 0-4000 28 
Mmerals 180 0-650 10 
All Inputs 1810 0-64 90 100 

KS = Kenya shllhngs 
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In an enVIronment such as the ASAL the 
IdentIfIcatIOn of water shortage as a second major 
constralllt to lIvestock productIOn was not unexpected 
The area has no permanent nvers, except for a small 
spnng III Mukuru whIch Itself does not provIde enough 
water to meet the demands for both lIvestock and 
humans In addItIOn the dams are not centrally located 
nor were they enough to cater for the whole area On the 
average the lIvestock travelled a dIstance of 7 and 10 
kIlometres to water at Salama and Mukuru respectIvely 

Furthermore the dams were not well managed as 
lIvestock were watered at the same POllltS that humans 
drew water for dnnklllg Due to thIS lllterference by 
livestock, which also caused eroSIOn around the dams, 
the dams Silted Therefore, to alleViate the water 
shortage problem, It IS necessary to Improve dam 
management de SIlt the eXIstmg dams, and construct 
new ones 

InsuffICIent grazlllg was not seen by the 
respondents as a majOr constralllt to small rummant 
productIOn It was only rated thIrd m sIgmfIcance 
However stOCklllg rate calculated USlllg fIeld data for 
respondents WIth less than 50 head of small rummants 
and less than 10 head of cattle gave a dIfferent pIcture 

The sampled respondents had a total of 1496 
tropIcal lIvestock umts (TLUs) compnsmg 835 TLUs of 
cattle and 661 TLUs of small rumIllants The area 
avaIlable for grazlllg was calculated as 4217 ha 
mcludmg 2175 ha III the unsettled land and 2042 ha 
settled but uncultIvated land (Table 3) ThIS gIves a 
stockmg rate of 2 8 ha per TLU whIch was less than the 
recommended stockmg rate range of3-5 ha per TLU for 
thIS area (Jaetzold and SchmIdt 1982) When the 
stockmg rate was calculated usmg only the grazmg land 
avaIlable m the settled land the results were even more 
dramatIc WIth the stockmg rate droppmg to 1 4 ha per 
TLU 

Table 3 Estimates of gw::.zng land aVailable Its carrvlng 
capacity and lls use In the study mea 

Type of land and use Hectares 

(1) Total land aVaIlable 55780 

(2) Settled area 61 % of (I) 34030 

(3) Grazmg m settled land 60% of (2) 20420 

(4) Grazmg m unoccupIed land 39% of (I) 21750 

(5) Total grazmg land (3)+(4) 42170 

(6) Stockmg rate 

• all aVaIlable grazmg (5)/total TLU 28 

III settled farms only (3 )ltotall LU 14 

(7) Recommended carrymg capacIty 3-5 

InsuffICIent grazmg was apparent when the grass 
cover III the occupIed and unoccupIed farms was 
compared Grass cover was determmed by the amount 
of bare SOlI observed We estImated less than 10% 
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10-30% and 30-50% bare soIl for good medlUm and 
bad grass cover, respectIvely Usmg thIS estImate It was 
found that 59% of the occupIed farms had good grass 
cover, and only 11 % had poor grass cover The 
unoccupIed farms had medlUm soIl cover or worse The 
observatIOn mdICates that, there wIll soon be very lIttle 
grass avaIlable m the unoccupIed farms Therefore 
suffIcIent grazmg for these farmers was only an IllUSIOn 
An alternatIve source of feed to supplement grazmg IS 
necessary 

It was observed that only 27% of the respondents 
gave any form of supplementary feed to small rummants 
because there was stIll grazmg avaIlable In the 
unoccupIed farms However, there IS need to Improve 
the amount of feed aVaIlable ThIS can be done by eIther 
of three possIble ways, namely ImproVIng the 
productIvIty of the aVaIlable grazmg, destockmg or 
upgradmg WIth better small rummant breeds lIke Dorper 
crosses ThIS latter may encourage reductIOn m stock 
numbers 

Smce lack of enough grazmg, at least for small 
rummants, was not seen as a sIgmfIcant constraInt to 
productIOn, It wIll be dIffIcult to conVInce the 
respondents to plant large areas of land WIth fodder for 
small rumInants, especIally where the fodder wIll 
compete WIth food crop productIon and for labour 
Nonetheless a start should be to encourage farmers to 
use crop reSIdues and Improve the storage qualIty of 
aVaIlable crop reSIdues for mstance maIze stover 
through preservatIOn Plantmg fodder trees lIke leucaena 
and sesbama along the fences and on terraces WIll also 
mcrease the amount of feed aVaIlable 

ConclUSIOns 

The mam constramts to small rummant productIOn 
are pneumoma, CCPP and helmmths Hence ammal 
dIseases are a lImItmg factor for small rummant 
productIOn 

2 Small-:"cale farmers are not conversant WIth the 
admmlstratIOn of anthelmmtIc drugs ThIS caused 
mcreased costs of mputs and IS lIkely to precIpItate 
helmmths reSIstance to the drugs 

3 Though small-scale farmers do not consIder 
msufficlent grazmg a sIgmficant constramt there IS 
eVIdence of overgraZIng In the study area espeCially 
m the unoccupIed farms AddItIOnally grazIng WIll 
be a major constraInt when the unoccupIed plots are 
occupIt'd 
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Recommendations 
Farmers should be traIned to follow gUIdelInes for the 
use of the anthelmltlcs or other drugs, the 
recommended use of the vanous anthelmmtlc drugs 
for dIfferent zones, as IS the case WIth acancldes, 
should be studIed ThIS zonmg wIll help the 
small scale farmers to remember drug dosage rates 
and It WIll also reduce the lIkelIhood of the 
development of resIstance to these drugs by 
helmmths 

2 The numbel of dams need to be mcreased and dam 
management Improved 

3 ActIOn should be taken to correct the problem of 
overgrazmg 

4 To expand the feed base for theIr lIvestock farmers 
must be encouraged to feed crop reSIdues to the 
lIvestock They should also be tramed to preserve 
these reSIdues for strategIc mterventIOns dunng 
drought or long dry spells 
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Etude de quelques obstacles a la production des petits ruminants 
chez les petits eleveurs de Laikipia-Ouest 

Resume 
Cette etude a ete reahsee sur un echantdlon de 65 

petItes explOItatIOns agncoles de deux ranchs des terres 
andes et semI-andes de l'Ouest LaIkIpia EIle aVaIt pour 
obJectif de determmer entre autres certams des 
obstacles a I elevage des petIts rumInants dans la 
regIOn II ressort des resultats enreglstres que les 
maladIes, notamment la pneumome et les helmmthlOses 
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et Ie manque d eau pour I abreuvement des ammaux 
constItuaient les pnnclpales contramtes au deve 
loppement de I elevage des petIts rummants dans cette 
regIOn Les personnes Interrogees ne conslderaIent pas 
Ie manque de paturage comme un obstacle meme SI les 
observatIOns effectuees ont revele que les terres etaIent 
surpaturees, notamment les zones moccupees 
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Sheep rearing under tree crop plantation 
in Ghana's forest zone: Problems and prospects 

F K Fzanu, P C Addae and L AdJorlolo 

Department of Animal SCience University of Ghana Legan 

Abstract 

A study was conducted to Identlfy the potentlal of and 
constramts to mtegratmg sheep mto tree crop plantatIOns 
m Ghana Nme farmers who practlsed the system wholly 
(Group 1) or partly (Group 2), and five other sheep 
owners who were not practlsmg It (Group 3), were 
mtervIewed and theIr husbandry practlces observed 
Management standards were poor among all groups 
DIarrhoea, foot rot and skm condItlons were common 
FertIlIty and prolIfIcacy varIed withm flocks WIthm 
groups prolIfIcacy reflected breed composItIon the 
DJallonke and Ouda bemg more prolIfIc than Nungua 
Blackhead denvatIves ConstraInts to adoptIng 
Integrated sheep-tree crop plantatIOn productIOn 
mcluded theft of anImals whIle grazmg crop damage by 
straymg anImals remoteness of plantatIOns, lack of 
capItal hIgh cost of breedmg stock and absentee 
ownershIp SuggestIOns are made for enhancmg the 
adoptlon of the technology 

IntroductIon 
Cover crops are planted under tree crop plantatIOns to 
control soIl erOSIOn Improve SOlI fertIlIty and smother 
weeds These covers however, grow rapIdly tendmg to 
choke the tree crops, and have to be kept m check 
through expenSIve labour use On the other hand they 
can be converted mto meat (Hodges 1983 Devendra 
1991) Manure from the hvestock also cuts the fertliiser 
bIll BeSIdes, the technology dIversIfIes farm produce 
thus reducmg nsk and mtensIfymg land use 

Stock rearIng under tree crops therefore affords 
Ghana, and mdeed the West Afncan subregIOn, an 
opportUnIty to expand the sheep mdustry m the forest 
zone WIthout altenng the farmer's mam actlvIty of crop 
productIOn CItruS and ot! palm rank after cocoa as the 

Table 1 Summary of meterologlcal data at Asuansl and Kade 

J an Feb Mar Apr May Jun 

AsuanSI 
Temp (C) 25 26 26 27 25 24 

Ram (mm) 25 31 170 160 185 276 

Okumarung Kade 

Temp (C) 26 27 27 27 26 25 

Ram (mm) 43 59 147 165 188 298 

Ramy days 4 4 13 14 16 20 

mam cash crops m the forest zone of Ghana Most 
households keep some sheep and there IS a long hIStOry 
of mtegratmg sheep mto tree crops on agncultural 
statlons 

Followmg are a few examples of sheep mtegratIOn 
mto tree crop plantatIOns at agncultural statIOn level m 
dIfferent regIOns of Ghana 

WIlson and Lansbury (1958) CIted the 1938 
mveStlgatIOns mto the nutntlve qualIty of legummous 
cover crops under tree crops m the Central RegIOn 
These authors also reported on sheep grazmg under 
CItrus plantatIOns at Asuansl and MankessIm 
AgrIcultural StatIOns Data on weather condItIons and 
herbage qualIty dUrIng that study are gIven m Tables 1 
and 2, respectIvely Green herbage YIeld averaged 20 8 
t/ha per year Stockmg rate was about 13 6 sheep/ha, and 
m the 11 months lIve weIght gam aggregated to 90 7 
kg/ha m DJallonke sheep 

At the UmversIty of Ghana's Agncultural 
Research StatIOn (ARS) m Okumanmg-Kade m the 
Eastern RegIOn, oIl palm, CItrUS, cola, mango and 
avocado plantatIons were establIshed for agronorruc 
studIes m the late 1950s Sheep were mtroduced m 1972 
to take advantage of the lush cover crops Centrosema 
and Puerarta constltute the mam dIet of the anImals m 
these plantatlons However, a WIde range of volunteer 
forbs and grasses, e g Panlcum maXimum, are also 
selected as cultIvated legurrunous cover crops dImmIsh 
WIth heavy grazmg Table 2 gIves the chemIcal 
compOSItIOn of the top three forages at the ARS The 
hIgh qualIty of these forages IS apparent, although the 
Ca P ratIO of the legumes IS slIghtly hIgh On account of 
dwmdlIng herbage bIOmass due to the dense overhead 
canopy of many old plantatIOns, the stockmg rate 
dropped from 11-18 sheep/ha m 1972 to 3 sheep/ha 

Jul Aug Sep Oct Nov Dec Total (Mean) 

23 23 24 25 25 25 (25) 

60 40 82 216 115 68 1458 

24 24 25 26 26 26 (26) 

186 99 132 188 152 64 1720 

18 14 16 19 15 7 160 

Sources Asuansl data adapted from WIlson and Lansbury (1958) and Kade data adapted from ARS flies 
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Table 2 Chemlcal composltlon of some grazed cover crops at Asuansl and Kade 

AsuansI* 
Centrosema 

Dry matter (%) 254 
As % of dry matter (DM) 

DlgestIblltty (Dig) 535 
Crude protem (CP) 20 
DigestIble CP 32 
Crude fibre 30 
Ash 62 

Neutral detergent fIbre (NDF) 
Hermcellu10se 
Cellulose 

LIgnm 

Phosphorus (P) 021 

CalclUm (Ca) 135 
MagneslUm (Mg) 023 
PotasslUm (K) 158 

PPMofDM 
Zmc (Zn) 
Copper (Cu) 
Manganese (Mn) 

* Source Wilson and Lansbury (1958) 

** Source FIanu and AdJorlol0 (unpubbshed) 

today The breeds are mamly DJallonke and Nungua 
Blackhead denvatlVes Flock performance m 199092 
was as follows average bIrth weIght, 23±0 17 kg, 
preweamng hveweIght gam, 80 5±3 4 kg, post-weanmg 
gam, 27 g/d, yearhng weIght, 20-30 kg, fertlhty, 93 2% 
of ewes exposed, fecundIty, 130% of ewes exposed, 
lamb crop, 94 4% oflambs born, lamb mortahty, 5 6% 
of lambs born ah ve 

As part of the UNDP-Ghana Government Sheep 
and Goat Development programme, DJallonke sheep 
were mtroduced mto a palm plantatIOn at Juaso, m the 
Ashann RegIOn, from 1978 to 1992 Here agam, ammals 
weIghed 16 kg at SIX months compared WIth eIght 
months elsewhere (Oppong-Anane 1981) 

Notwlthstandmg the demonstrated potennal of 
mtegranng sheep producnon mto tree crops by the work 
at these stanons, few farmers m Ghana have adopted thIs 
technology The obJecnve of thIS study was therefore to 
fmd out why thIS technology IS not WIdely adopted and 
to suggest ways to facIhtate ItS WIde adopnon 

Methodology 

WIth the help of agncultural vetermary officers and 
some farmers, mne sheep flocks mtegrated mto 
plantanon tree crops were Idennfled The farmers were 
mtervlewed WIth a questIOnnaIre as a gUIde Each 
plantatIon was VISIted several tImes to observe the 
ammals between September 1992 and January 1993 
Three other holdmgs were studIed, whIch were not USlllg 
the technology but had sheep and plantatIOns 
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Kade** 
Centrosema Puerarla P maximum 

167 215 219 

221 200 148 

607 698 748 
601 225 31 3 
308 331 369 

132 135 369 

021 020 019 

051 045 028 
015 016 
200 227 280 

260 293 200 
113 113 20 

360 320 187 

Results 

Profiles of respondents and their farms 

FIve farmers (Group 1) were reanng sheep exclusIvely 
under theIr 011 palm plantatIOns Four others (Group 2) 
used plantanons but also occasIOnally grazed theIr stock 
on wasteland whIle three (Group 3) only used wasteland 
(Table 3) No sheep were belllg reared under CItruS and 
cocoa plantatIOns Because goats tended to roam farther 
afIeld causlllg more frequent crop damage than sheep, 
only all-sheep flocks were selected for all groups The 
sheep breeds encountered were 60% DJallonke 29% 
Ouda and ItS crosses 7% Nungua Blackhead X 
DJallonke crosses and 4% Yankasa crosses All the 
Nungua Blackhead denvatIves were found III Group 1 

The ages of the 12 farmers ranged from 33-74 
years of age TheIr formal educatIOn varIed from ml to 
ternary TheIr plantatIOns SIzes ranged from 3 to 16 ha 
and theIr flock SIzes ranged from 7 to 58 head Flock 
SIzes were, however, larger for groups 1 and 2 Only 
three of the 12 farmers were full nme farmers, the others 
had addItIOnal occupatIOns 

Ammals are grazed under plantanons for a number 
of reasons, namely to use the COpIOUS feed resources and 
keep down weeds, to denve extra lllcome espeCIally for 
meetmg emergency expenses such as school fees, 
hospItal bIlls etc, and to furnIsh meat for fesnvlnes such 
as Chnstmas and Easter celebratIons The flocks III 

Group 1 were managed by men whereas those m groups 
2 and 3 were tended by women and chIldren 
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Table 3 General mformatlOn on respondents 

Farmer no Age (yrs) SheeQ nos Farm sIze (ha) Land tenure Formal educatIOn Other lobs 
Group 1 

1 51 50 
2 61 30 

3 45 25 

4 60 58 

5 52 15 

Group 2 

6 74 14 

7 47 21 

8 62 18 

9 70 26 

Group 3 

10 36 7 
11 33 19 

12 38 14 

Flock housmg and feedmg 

Pens were generally fenced wIth planks of timber and 
roofed WIth thatch or salvaged alummIUm sheets The 
floors were earthen or concrete Water was proVIded m 
the pens ad Itbltum 

For groups 1 and 2 grazmg was from 1000 to 1830 
hours and stockmg rates vaned from 0 92 to 7 35 
headlha wIth an average of 3 67 headlha Grazmg was 
contmuous as the pastures were not subdIVIded Flocks 
m Group 3 were all m Kade town and by law had to be 
penned from 0900 to 1600 hours and were released 
thereafter to scavenge for food around town 
Supplementary feedmg and feed supplements used 
vaned withm and between groups For example, m Kade 
(Table 4), except for one farmer m Group 1, all farmers 
feed cassava and plantam peels as supplements to theIr 
anImals Corn gram supplementation was more popular 

16 
4 

8 

16 

16 

3 

5 
8 

10 

4 

FamIly GCEA CIVIl ServIce 
Abunu Elementary None 

FamIly TechnIcal MechanIc 
Buy BSc Accounts 
WIfe Elementary DIamonds 

Farmly NIl TaIlor 

Abunu Elementary None 
Farmly DIploma Lumber 
Farmly Elementary None 

CommercIal Trader 
Elementary Trader 

FamIly NIl DIamonds 

among farmers who dId not use theIr plantations for 
grazmg theIr ammals These farmers dId not, however, 
supply salt lIcks to theIr ammals as observed for farmers 
m groups 1 and 2 

Although only three farmers had planted 
Centrosema and Puerana, these plants were hIghly 
frequent m all the plantatIOns studIed Herbage speCIes 
grazed under the palms mcluded the followmg Aspllta 
afncana Asystasza gangetlca Centrosema pubescens 
Euphorbza hlrta E heterophylla Pamcum maximum 
P laxum, Phyllanthus muellenanus and Puerana 
phaseololdes 

Breedmg management 

The matmg ratio was 3 to 9 ewes per ram One flock m 
Group 3 had no ram and depended on other 'scavengmg' 
flocks for ram servIce Breedmg was year round but 76% 

Table 4 Feedmg regime and reproductive performance of sheep In Kade area 

SUQQlement Adult 

Grazmg FertilIty ProlIficacy Lamb MortalIty 
Farm no hours Peels * Com Browse Salt (%) (%) (%) (%) 
Group 1 

1 65 + + 963 140 229 20 
2 50 + + + 100 160 500 00 

3 60 + 180 71 00 00 
4 70 + + + 875 140 75 34 
5 65 + + 889 150 333 67 

Group 2 
6 50 + + + 833 180 556 00 
7 55 + + + 81 8 170 133 00 
8 45 + 100 160 400 00 
9 35 + + 80 180 267 00 

Group 3 
10 40 + + 100 150 00 00 
11 40 + + 895 160 18 1 00 
12 35 + + 100 160 250 00 

* Peels of plantam and cassava + mmcates supplement used 
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of the ewes lambed every eIght months 20% tWIce a 
year, and 4% once a year Neonate lambs were penned 
for 2 to 3 weeks and allowed to graze only around the 
pens In four farms, lambs dropped m the ramy season 
were provIded WIth heat m the pen for the first two 
weeks, by burnmg fIrewood every mght 

Health mamtenance 

Farmers m Group 3 never consulted a vetennarlan but 
those m Group 2 called the vet durmg cnses, e g severe 
dIarrhoea willIe farmers m Group 1 consulted the ARS 
vet almost monthly Common health problems were 
helmmthlasls, foot rot, skm dIsorders, mappetence, 
coughs, fractures and cuts Ethnovetermary practIces 
were noted m all groups, for example, sulphur drugs, 
known as 'M&B' were gIven WIth charcoal for 
dIarrhoea, foot rot was treated WIth lIme JUIce and skm 
dIsorders WIth shea butter Overall mean lamb mortalIty 
(Table 4) was sIgmflcantly (P<O 05) hIgher m Group 2 
(339%) than m groups 1 (242%) and 3 (144%) Adult 
mortalIty (0-6 7%) noted III Group 1 was from IllJunes 
mfhcted by fanners whose crops had been damaged by 
theammals 

ReproductIve performance 

FertIlIty (number of lamblllg ewes as a percentage of 
ewes exposed to the ram) was 965% III Group 3, 90 5% 
III Group 1 and 863% III Group 2 (Table 4) The 
dIfferences were not sIgmfICant (P>O 05) Lambs born 
as a percentage of ewes lamblllg (prohficacy) ranged 
from 140-180% On average, the flocks m Group 2 were 
the most prolIfIC (173%) followed by those III groups 3 
(157%) and 1 (154%) Prohficacy was also illghest m 
flocks dommated by DJallonkes and Oudas as these are 
mherently more proltfic than the Nungua Blackhead 
FertIlIty and prohflcacy vaned remarkably WIth flocks 
wlthm groups 

Farmers' perceptIons of ImpedIments to 
adoptIon 

The followmg are the mdlcated constramts to the 
adoptIOn of llltegrated tree crop-sheep productIOn 
technology among smallholder farmers The percentage 
of respondents mdlcatmg each constramt IS mdlcated m 
brackets 

• Theft of ammals bars absentee farmers from 
mtegratmg sheep mto theIr palms (92%) 

• Crop damage by sheep (83%) leadmg to theIr bemg 
ktlled and to quarrels WIth neIghbours (53%) 

Lack of credIt to enable the farmer to put up pens 
and a farmstead (75%) 

• ScarcIty and hIgh cost ofbreedmg stock (75%) 

• Dearth of dedIcated shepherds that tend the 
anImals (67%) 

Remotf'ness of plantatlOns from the town made It 
dIfficult to sell ammals reared (42%) 
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Researchers' perceptIons of the constramts 

Techmcal know-how 

The GhanaIan farmer IS baSIcally a crop producer and 
not a lIvestock husbandman Certamly the technology of 
mtegratmg sheep mto tree crops poses peculIar techmcal 
challenges that must be properly addressed through 
strong extensIOn support 

Lack of busmess attitude towards lIvestock rearmg 

Flanu (1993) argues that the mam hmdrance to adoptIng 
lIvestock mnovatIOn IS the lack of a busmess attItude to 
lIvestock and that thIS IS rooted m the culture of Ghaman 
farmers Thus a plantatIon owner wIll regularly cart hIs 
crop to dIstant markets but not hIs ammals 

CredIt IS not an Issue for resIdmg on the plantatIon 
eIther, for most farmers nonnally take up reSIdence m a 
makeshIft shelter when they break new ground to 
develop crop farms They do not seek credIt for It Only 
a commItment to lIvestock reanng as a busmess WIll 
motIvate the farmer to hve on hIS plantatlOn on account 
of hIS sheep 

ProspectIve farmers, land tenure and credIt 

ProspectIve fanners present a dIfferent problem They 
face both land tenure and credIt constramts m startmg a 
plantatIon None of the palm farmers studIed had any 
problem WIth land acqulSltIOn because they were 
members of the land ownmg group by bIrth or mamage, 
or had share-croppmg arrangements WIth the caretakers 
However the two farmers who had 50% share-croppmg 
arrangements (ABUNU) reported frequent quenes from 
vanous members of the royal famIly Generally 
foreIgners face senous barrIers to land acqUIsItIon for 
plantatlOn tree crops or h vestock reanng Those gammg 
access to land through marrIage also stand the nsk of 
eVIctIon on the demIse of then spouses 

Lack of capItal IS a further constralllt for 
prospectIve farmers Most prospectIve farmers are 
youths WIth the technIcal know-how but WIthout 
collateral Yet It IS such farmers who can readIly break 
through the cultural bafflers to commercIal stock 
rearmg 

ConclUSIOns 
Sheep mtegratlOn mto plantatIon tree crops has a great 
potentlalm Ghana and West Afnca m general The full 
realIsatIon of thIS potentIal, however, demands a 
comprehensIve extensIOn package to specIfIcally 
populanse ammal reanng as a busllless Then the 
complementarIty between tree crops and lIvestock can 
be seen as an extra bonus to tree croppmg The probable 
major problems to be addressed by the package are 
outlIned below 

Land tenure State mterventlon by acqumng blocks of 
land for lease to prospectIve farmers could help 

Credit RecogmtlOn of professlOnal dIplomas as fonns 
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of collateral has not always worked The loopholes can, 
however, be tightened and co-operatives made condUits 
for such credit which must be largely m kmd 

Cost of Inputs The scarcity of breeding stock IS partly 
because owners are unwilling to sell, and partly because 
Government breeding farms cannot cope With the 
demand The answer lies In 'outgrowers selected to 
multiply stocks from breeders for sale to other farmers 
Further, the high cost of vetennary drugs serves as a 
challenge to develop traditIOnal herbal remedies 
Ethnovetennary practices need to be enhanced 

Diseases A hIgh rate of helmInthIasIs, foot rot 
coccIdIOSIS and ectoparasIte infestatIOn IS fostered by the 
hUmId condItions under the plantatIOn canopy TheIr 
control should be centralm the technologIcal package 
and manure should be composted before bemg applied 
to the crops to check the recyclmg of helmmths 

Canopy closure ThIS will drastically reduce feed 
productIOn after the 12th year of eXistence Crop 
reSIdues could come to the rescue here It may also be 
pOSSible to reopen the canopy by JUdICIOUS prumng of 
palm fronds or felling of some palm trees Alternatively 
the trees may be WIdely spaced so as to aVOid total 
canopy closure However, these need to be researched 
mto, to work out the economICS of acceptmg crop losses 
for lamb mcreases 

OvergraZing Tills wIllmcrease eroSIOn hazard through 
soil compactIOn and cause a populatIOn explosIOn of 
Chromolaena ad01ata and other weeds Crops like 
CitrUS, may suffer debarkmg There will therefore be a 
need for regular farm VISItS by technIcal personnel to 
adVIse on grazmg pressure 

Damage to arable crops ThiS could be prevented by 
fencmg To cut down costs, lIve fences could be planted 
usmg the tree crops 

Sheep reanng under tree crop plantatIOn In Ghana 

Mixed species Other species of anImals lIke goats cattle 
and poultry could be trIed However cattle could choke 
to death by swallOWing fallen CitruS fruits, especially If 
they are mature but not npe 

Record keepmg ThiS should be part of the package so 
as to aVOid subsldlsmg the anImals from crop sale~ or 
vice versa 

Marketmg ammals Regular and prompt marketmg of 
anImals when they reach economic matunty IS a sine qua 
non for any SignIficant Improvement In anImal 
productIOn It could even be made a condItion for access 
of the package by mterested farmers 
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Resume 
Cette etude a ete effectuee pour Identifier les 

possIbIhtes d'IntegratIOn de l'elevage OVIn a 
l'arbonculture au Ghana amsi que les obstacles 
eventuels a I adoptIOn de ceUe mnovatIOn Neuf paysans 
qUi pratIquatent Ie systeme mtegralement (groupe 1) et 
partJellement (groupe 2) et cmq autres propnetatres de 
moutons qUI ne Ie pratIquatent pas (groupe 3) avatent 
etatent mterroges et leurs modes d elevage observes 
Les normes de gestIon utIlisees etatent medlOcres dans 
tous les trOiS groupes etudles Les dIarrhees, Ie pletm et 
les dermatoses etatent frequentes Les taux de fertilite et 
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de prohfIclte etalent dlfferents selon Ie groupe 
consldere Au sem des groupes la prolIflclte dependrut 
de la race de I anImal, les DJallonke et les Ouda etant 
plus prolIfIques que les mdlVIdus ISSUS de Nunga a tete 
nOire Les obstacles a I adoptIOn de I mtegratIOn de 
1 elevage ovm a I arbonculture sont entre autres Ie vol 
des moutons au paturage les degats causes aux cultures 
par les ammaux egares I elOignement des plantatIons 
arboncoles Ie manque de capltaux, Ie cout 61eve des 
reproducteurs et l' absentelsme des propnetalres Des 
suggestIOns ont ete avancees pour promouvolf 
I adoptIon de cette technoiogle 
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Systeme traditionnel d'elevage caprin sur Ie plateau central 
du Burkina Faso 

H Tamboura et D Berte 

lNERA, BP 7192, Ouagadougou (Burkma Faso) 

Resume 
SOlxante onze (71) troupeaux de petIts rummants 

de quatre vIllages de la savane du plateau central du 
Burkma Faso ont ete SUlVlS pendant deux ans pour 
mleUX caractenser Ie systeme traditIOnnel d'elevage 
capnn Les resultats obtenus montrent que Ie systeme 
d' elevage pratIque est tres rudimentaIre, avec dIvagatIon 
des chevres en sal son seche et absence de 
complementatIOn ahmentmre en sus des paturages 
naturels, de SOInS samtalfes, et d'Infrastructure 
adequate 50,7% des troupeaux sont composes de 
chevres umquement, contre 36,6% constltues de 
moutons et de chevres 33,8% ont plus de 10 tetes de 
capnns chacun, 29,5% ont entre cmq et 10 tetes, et 
36,6% en ont moms de cmq Entre 25 et 28% des 
ammaux par troupeau sont des mates, SOlt un ratIO de 1 
male pour 3 femelles Les ammaux de 6 a 18 mOlS sont 
les plus nombreux, SUlVIS de ceux de 18 a 36 mOlS Le 
pOlds vlf moyen a 3 ans est de 20,69±0,67 kg Le GMQ 
pendant les 120 premIers Jours est de 131, I g/j contre 
19,2 g/J de ° a 3 ans 

Introduction 
Le systeme traditlOnnel demeure la pratIque 

domInante parmI les modes d' elevage des petIts 
rummants au Burkma Faso Cela est encore plus vrm en 
ce qUI concerne I' espece capnne locale, pratIquement 
delmssee sans soms nutritIonnels ou samtalres, alors 
qU'eIle constItue Ie troupeau numenquement Ie plus 
Important et economlquement Ie plus explOlte par les 
eleveurs et agro-pasteurs du pays La presente etude a 
ete entrepnse compte tenu du pOIds economlque 
(consommatIon menagere, cmsse de menues depenses 
domestIques ) et SoclO-culture1 (ntes coutumlers, 
manages, baptemes ), amSI que de la tres large 
repartItIon des capnns dans les exploItatIOns paysannes 
du Burkma Faso Elle vIse essentlellement a promouvOIr 
une metlleure connrussance des pratIques tradItlonnelles 
utlhsees sur Ie plateau central du pays dans I elevage et 
I explOItatIon des chevres de race locale 

Methodoiogle 
L enquete a couvert SOIxante onze (71) troupeaux 

avec une fIche-questIOnnaIre completee par des pesees 
mensuelles systematIques sur chaque ammal recense 
Les quatre (4) villageS-SItes de cette etude (Kambomse, 
Pabre Sogodm, Sakoula) sont sltues sur Ie plateau 
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central du Burkma Faso, en zone subsahehenne, et 
re~Olvent annuellement entre 400 a 600 mm de piUles 
Les temperatures varlent de 45 C en sal son seche chaude 
a 8-10 C en smson frOlde et la vegetatIOn est de type 
savane arbustlve 

Resultats 

Mode de condUIte du troupeau 

BIen que les agro-pasteurs de la zone sment tous 
sedentalres, la dIvagatIon reste une caractensttque 
dommante pour les capnns Elle est totale en smson 
seche, alors qu en hlvernage, les ammaux sont survetlles 
plus ou moms etrOltement pour eVIter les degats aux 
cultures 

Les types d'elevages 

L' etude de la repartItIon des especes explOltees au 
sem des elevages SUlVlS (tableau 1) revele que 50,7% des 
troupeaux sont constItues excIusivement de capnns, 
36,6% comprennent des ovms et des capnns 2,8% des 
bovms et capnns, 8 4% les trOIS especes, alors que seul 
1,4% des troupeaux sont constItues exc1uslvement 
d ovms 

Infrastructures d' elevages 

66% des elevages enquetes dlsposent d'une case 
au tOlt de paIlle comme abn pour I' ensemble des especes 
presentes Ce local est souvent trop etrOlt pour I'effectIf 
qUI y loge, mal aere et surtout JamaIS balaye Le fumIer 
s entasse donc Jusqu a son ramassage au debut de 
I'hlvernage pour la fumure des champs 

AlImentatIon et soms de sante 

La base de I ahmentatIOn des ammaux reste Ie 
pfiturage naturel avec des herbacees notamment 
Loudetza togoensls Andropogon gayanus Cenchrus 
sp , et les hgneux Seuls les moutons de case, les vaches 
laItIeres et les bovms a I engraIS re~OIvent les SP AI, les 
fanes d arachldes et de mebe, et les tIges de sorgho 
recolte Les caprms n'en re~OIvent pas Deux eleveurs 
sur les 71 donnent la pierre a lecher artisanale a leur 
ammaux Celle-cl est remplacee chez les autres par Ie 
sel gemme 
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Tableau 1 Types d elevages pratlques dans les quatre Villages (Kambomse Pabre Sakoula et Sogodm) 

Types d elevages 

Nombre total Bovm+ 
de troupeaux Ovm+ Ovm+ Bovm+ ovm + 

Villages enquetes Bovm Ovm Capnn capnn bovm capnn capnn 

Kambomse 13 0 0 6 4 0 3 

Pabre 13 0 4 6 0 

Sakoula 30 0 0 19 9 0 2 

Sogodm 15 0 0 7 7 0 0 

Total (%) 71 (100%) 0 1(14%) 36(507%) 26(366%) 0 2(28%) 6(85%) 

En matIere de sante, 4% des eleveurs enquetes ont 
eu recours une fOlS aux deparasltants gastro-mtestInaux 
modernes Aucun n a Jamrus vaccme m detique ses 
chevres 

Tallie du troupeau 

La repartItIOn des troupeaux selon les effectIfs 
capnns par explOItatIon est presentee au tableau 2 Dans 
les VIllages de Kambomse et Sakoula respechvement 
53,3% et 43,3% des troupeaux ont plus de 10 tetes de 
chevres, alors qu'a Pabre et Sogodm, respechvement, 
53,8 et 60% des troupeaux ont moms de cmq tetes 

Structure du troupeau 

Sex-ratIo des troupeaux 

La proportIOn de males par troupeau est de 222% 
a Kambomse, 31,9% a Pabre 28% a Sakoula et 27,8% 
a Sogodm Dans l'ensemble de la zone etudIee, la 
moyenne est de 27 5% de males par troupeau, 

c' est-a-dlre envIron 25,0% males et 75,0% femelles 
(tableau 3) 

Pyramlde des ages 

Les fIgures lA, lB, Ie et ID presentent les 
histogrammes des effechfs capnns en fonchon de l'age 
des ammaux pour chaque VIllage Les ammaux de 6 a 18 
mOlS sont les plus nombreux, SUIVIS de ceux de 18 a 36 
mOlS d'age Les ammaux ages (plus de 36 mOls) sont 
nettement moms nombreux surtout chez les males ou II 
n en eXIstrut pratIquement pas 

EvolutIOn ponderale des chevres 

A I age d un mOlS, Ie cabn pese en moyenne 3,25 
0,24 kg contre 20 69±0 67 kg a 3 ans La figure 2 montre 
la courbe-type d'evolutIOn ponderale de la chevre 

MOSSI" en elevage tradItlOnnel selon Ie sexe On 
observe une legere supenonte (non sIgmfIcatIve a 5%) 
des femelles par rapport aux males Le tableau 4 presente 
les gams moyens quottdIens (GMQ), qUI sontde 57,2 g/J 
et 73 8 g/J respectIvement pour les males et les femelles 
deO a4 mOlS 

Tableau 2 Importance relative des troupeaux selon leur effectif caprm par vzllage 

Effectlf par troupeau 

Villages Effectlf total Moms de 5 tetes 5 a 10 tetes Plus de 10 tetes 

Kambomse 13 3 (23 %) 3 (23%) 7 (54%) 

Pabre 13 7 (54 %) 3 (23%) 3 (23%) 

Sakoula 30 7 (233%) 10 (333%) 13 (43 3%) 

Sogodm 15 9 (60 %) 5 (33 3%) 1 (67%) 

Total 71 26 (36 6%) 21 (296%) 24 (338%) 

Tableau 3 Sex ratIO au sem des elevages tradztlOnnels de chevres des Villages de Kambomse Pabre Sakoula et Sogodm (Plateau 
central du Burkma Faso) 

Sexe 

Taux de males 

Taux de femelles 

94 

Kambomse 

2215 

87,85 

Pabre 

3198 

6802 

Sakoula 

2800 

noo 

Sogodm 

2780 

n 20 

Moyenne 

2750 

725 
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Figure 1 Sex ratIO au nzveau des VIllages de lA Kambomse IB Pabre Ie Sakoula ID Sogodm 

Tableau 4 Gam moyen quotldlen (GMQ en glj) de caprms 
MassI en systeme d elevage tradltzonnel (Plateau central du 
Burkma Faso) 

Males et 
Pen ode Males Femelles Femelles 

0-120J 572 738 131 1 

0-180J 425 482 900 

0-3OOJ 418 401 819 

0-360J 366 374 740 

0-18 mOlS 296 293 589 

0-2 ans 237 252 978 

0-3 ans 192 192 

Small Ruminant Research Network Workshop 

Ce parametre baIsse a enVIron 29 g/J pour la 
pen ode de 0 a 18 mOlS Compte tenu de 1 absence de 
males de plus de 36 mOlS on a pu ca1culer Ie OMQ pour 
cette tranche d age Dans Ies autres cas les femelles 
crOlssent generalement plus vlte que les males tandts que 
Ie OM Q balsse au fur et a mesure que I age des ammaux 
avance quel que SOlt Ie sexe 

DIscussion et conclusIOn 

Le systeme d'elevage tradltIOnnei des capnns du 
plateau central du Burkma Faso peut etre cIasse comme 
systeme agro-pastoral selon les categOrISatIOns 
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FIgure 2 Evolutwn ponderale des chevres elevees sous 
systeme tradztwnnei du plateau central 

proposees par WIlson, de Leeuw et de Haan (1983), car 
lOa 50% des revenus des menages de ce systeme 
vlennent des prodmts de I elevage Le ratIO OVIns/ 
capnns dans cette etude est nettement a l' avantage des 
capnns Un tel rapport a ete egalement etablI par WIlson 
(1991), qm precIse qu'Il varle selon laregIOn 1 pour 11 
en Zamble et en Centrafnque 1 pour 2 au NIgena, 1 
pour 8 au SwazIland A I Inverse Ie Senegal et la 
Mauntame ne comptent qu'un caprIn pour 2 a 3 ovms 
Le sex-ratIo d'un male pour trOIS femelles observe ICI 
s accorde avec celm rapporte par WIlson (1986, 1987) 
et Peacock (1983) pour la sous-regIOn ouest-afncame 
Cela est probablement dO a la trop raplde et mtense 
explOItatIOn des males, alors que les femelles sont 
gardees Ie plus longtemps possIble pour I extensIOn du 
troupeau L'absence de SOInS zoo-samtmres pour les 
capnns contrmrement aux OVInS qm font I objet d'un 
SUlVI relattvement meIlleur au sem des elevages 
tradltIonnels etudles, est une caractensttque que 
rapportent egalement Charray et at (1980) et Bourzat 
(1985) Mats, II eXIste des regIOns d' Afnque, 
notamment a I' est et au sud du contment ou, compte tenu 
de l'Importance tres nette de la chevre dans la 
mICro Industrle et I' artIsanat local, cet ammal fmt I' objet 
d'une plus grande attentIOn sur Ie plan aussl bIen 
samtalre que zootechmque (WIlson, 1978 WIlson et Ole 
Makt,1989) 

Les resultats enreglstres ICI sur Ie SUlVI des pOIds 
Vifs et Ia crOIssance des caprInS sont sImtlmres a ceux 
rapportes par Bourzat (1985) dans la meme regIOn, malS 
mfeneurs a ceux de Mombeshora et at (1985) et Hale 
(1986) sur les chevres locales du ZImbabwe, et 
BlZlmungu (1986) sur les capnns du Rwanda-BurundI 
Les condItIons tres dlfflcIles d' elevage et I' encadrement 
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techmque trop sommmre des explOItatIOns capnnes de 
la zone de la presente etude exphquent sans doute les 
performances enregistrees II con Vient toutefOIS de noter 
que ces performances bien qu apparemment fmbles, 
notamment pour la crOIssance (GMQ), revelent 
d'importantes potenttahtes mtnnseques de la race 
locale Cela suggere qu avec un mInImUm d'ame
horatIOn du systeme d elevage actuel (condUlte, 
alImentatIOn, SOInS de sante, gestlOn des effectlfs, 
hygIene des locaux) on peut s attendre a une pro
duction plus substantielle (viande Imt peaux fumIer) 
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Elevage capnn tradltlonnel au Burkina Faso 

Traditional goat management systems in the central 
plateau of Burkina Faso 

Abstract 
Seventy-one small rummant flocks m four VIllages m the 
savannah area of Burkma Faso central plateau were 
momtored for two years to better characterIse the 
tradItIOnal goat productIon system Results showed that 
thIS system was very rudImentary It was characterIsed 
by free roammg dunng the dry season, non
supplementatIon of natural pastures, lack of veterInary 
care and 10adequate 10frastructure Ammals 10 50 7% of 
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the flocks were only goats whIle 36 6% of flocks had 
both sheep and goats There were more than 10 ammals 
m 33 8% of the flocks whIle 29 5% had between 5 and 
10 and 36 6% had less than 5 Between 25 and 28% of 
ammals per flock were males, hence a sex ratIO of one 
male to three females SIX to I8-month old ammals 
outnumbered those aged 18 to 36 months Average 
3-year bve weIght was 20 69±0 67 kg whIle average 
dally weIght gam for the fIrst 120 days was 131 1 gld 
compared to 19 2 gld from bIrth to 3 years of age 
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Enquete sur l'elevage caprin dans les hauts plateaux 
de l'Ouest-Cameroun 

Man Jell Y, Teguza A, NJwe R M, Tchoumboue J et E E Ayongl 

Departement de zootechllle 
Faculte d'agronomle et des SCIences agncoles 

UllIvefSlte de Dschang B P 222, Dschang (Cameroun) 
IMlmstere de l'agnculture, Yaounde (Cameroun) 

Resume 
Une enquete a ete me nee a l'aIde d'un questIOn

naIre structure aupres de 116 menages ChOlSlS au hasard 
et repams dans 25 vIllages de la provmce de l'Ouest
Cameroun Les eleveurs enquetes etaIent pour la plupart 
analphabetes (62,9%) avec un age moyen compns entre 
31 et 60 ans (81,5%) L'elevage des chevres est une 
actIvlte essentIellement masculme (97,47%) Sur un 
effectlf de 548 capnns observes, 22 sont des boucs 353 
des chevres et 173 des chevreaux La taIlle moyenne des 
troupeaux est de 6,8 anlmaux par menage Le systeme 
d'elevage est de type extenslf, avec dIvagatIOn 
permanente (5%), laquelle dlsparait au profIt de la 
dIvagatIon avec claustratIon SaIsonmere (84%) et de la 
claustratton permanente (11 %) Le type genettque 
caractense par 1 11 1,5 rmse bas par an repartle sur toute 
l' annee (26,09%), en SaIson seche (62,31 %) ou en salson 
des plUles (11,60%), appartIent a Ia race name d Afnque 
occIdentale Les problemes ahmentalres et samtalres 
sont les pnnclpaux obstacles au developpement de cet 
elevage 

IntroductIon 

Au Cameroun les petIts rummants sont eleves 
dans toutes les zones geochmatIques Leurs roles SOCIO
economlques sont bIen connus (Vallerand et Branckaert, 
1975) Le cheptel capnn de la provmce de l'Ouest est 
estlme a 21 % du cheptel natIonal (Mmepla, 1987) La 
forte denslte de la populatIOn humaIne (plus de 200 
htslkm dans certames regIOns) aInSI que la pratIque 
dune agnculture de plus en plus mtenslve ont donne heu 
a une occupatIOn quasI permanente des terres de cette 
zone Malheureusement on ne dIspose guere 
d'mformatlOn sur les consequences de ce phenomene 
sur Ia dlstnbutlOn et la gestlon du betall dans la regIon 
La presente etude a ete con<;ue pour collecter et analyser 
des donnees sur Ie systeme d'elevage capnn aInSI que 
sur les pnnClpaux problemes et les obstacles rencontres 
dans ce domame dans la regIon des hauts plateaux de 
I Ouest-Cameroun 
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Materiels et methodes 

CaracterIstIques geochmatIques de la zone 
d'etude 

La provmce de l'Ouest est une regIOn de hauts 
plateaux dont 1 altttude vane de 1400a2000m Lessols 
sont volcamques par endrOlts et Ie chmat est de type 
soudano-gumeen modlfle par I altItude La temperature 
varle de 16 a 27 C, l'humldlte relatIve oscIlle entre 49 
et 97%, et la pluvlOmetne, de 1 ordre de 1600 mm par 
an, est repartte sur une seule SaIson des plmes (mars
novembre) La vegetatIon est de type savane arbustIve 
avec quelques galenes forestteres 

Collectes des donnees 

L enquete a ete menee au moyen d un questIOn
naIre structure aupres de 116 menages repartts dans 25 
VIllages de tous les departements de la provmce Les 
donnees ont ete rassemblees entre JanVIer et mars 1992 
avant Ie redecoupage admmlstratlf qUI a vu Ie nombre 
de departements de la provmce de I' Ouest passer de SIX 
a hUlt Les aspects couverts par Ie questIOnnaIre se 
rapportent a certames caractenstIques demographlques 
des enquetes amSI qu'aux mformatIons techmques et 
economlques pouvant mfluer sur l'elevage capnn Les 
donnees ont ete analysees a I aIde de la stattstIque 
descnptlve 

Resultats 

Profil soclo-economlque des enquetes 

Les propnetaIres de capnns sont generalement 
d un age avance (tableau 1) L age moyen vane d un 
departement a I autre Cependant, pour I' ensemble de la 
provmce, plus de 80% des eleveurs de capnns aVaIent 
entre 30 et 60 ans Le propnetaIre de chevres est en 
general un chef de farmlle bIen mstalle au VIllage et dont 
la taille du troupeau depend sou vent du nombre 
d enfants en age de s'occuper des alllmaux Les plus 
Jeunes eleveurs (7%) ages de 20 a 30 ans, sont des 
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hen tIers obhges de par les coutumes locales, de 
s mstaller au vIllage 

Le mveau d etude est en general tres bas 62,90% 
des eleveurs etant Illettres, donc mcapables d enreglstrer 
des donnees fiables sur leurs ammaux 23,3% d entre 
eux ont faIt l'ecole pnmaIre ou SUlVI une formatIOn 
raplde dans un centre de formatIOn professIOnnelle 
(StatIon d elevage de Kounden INADES formatIOn et 
centre de Bafang), 12,9% ont beneflcle d'un enseI
gnement secondaIre alors que seuls 0,9% d entre eux ont 
Ie mveau umversitaIre (tableau 1) Malgre Ie faIble 
mveau d' alphabetIsatIOn les eleveurs semblent assez 
receptIfs aux mnovatIOns susceptIbles d'amehorer la 
prodUCtIVIte de leurs ammaux 

Tableau 1 RepartItIOn par age et nlveau d educatlon des 
efeveurs de caprlns de fa Province de f Ouest Cameroun 

CaractenstIques 

Age (annees) 

21-30 

31-40 

41-50 

51-60 

>60 

Total 

Nlveau 

Illettre 

Pnmalre et formatIOn raplde 

Secondaire 

UmversltaIre 

Total 

• 

% des eleveurs 

660 

1850 

2730 

3570 

1190 

10000 

% des eleveurs 

6290 

2330 

1290 

090 

10000 

* INADES FormatIOn StatIon de Kounden Centre de formatIon 
professlOnnelle de Bafang 

L'elevage des chevres est apparu comme une 
actIvite essentlellement masculme, 97,47% des eleveurs 
etant des hommes contre seulement 2,53% de femmes 

TallIe et structure des troupeaux 

En moyenne, 68% des menages enquetes elevent 
des chevres (tableau 2) 

Des proportIOns plus Importantes sont observees 
dans les departements du Noun (90%) Nde (89%) 
Bamboutos et Menoua (78%) Le sex ratIo de 1 16 est 
tres falble dans la provmce, avec 22 boucs seulement, 
surtout des Jeunes, contre 353 chevres adultes Dans la 
Menoua Ie sex-ratIo est de 1 24 Les troupeaux se 
caractensent par une tres faIble proportIOn de chevreaux 
par rapport aux meres (173 chevreaux pour 353 
chevres) SOlt un rapport de 1 chevreau pour 2 chevres 
adultes 

La taIlle moyenne du troupeau pour l' ensemble des 
menages de la provmce aVOlsme 7 Le coeffiCIent de 
correlatIOn entre la taIIIe du troupeau et celIe des 
menages, de 0,40, est sIgmfiCatIf a 0,1 % et mdIque que 
Ie nombre de caprms dans les menages est proportIOnnel 
a la mam-d'oeuvre dlspomble et peut-etre aUSSl aux 
besoms de consommatIOn 

L'ongme des ammaux de fondatIOn varle d'un 
menage a I' autre AmsI, 80% des eleveurs ont achete 
leurs ammaux, alors que 28,4% et 25 3% les ont obtenus 
respectI vement sous forme de don et d' hentage de leurs 
parents Alors que 61 34% des eleveurs pratIquent cette 
actIvite pour un but essentIeIIement fmancier 36,97% 
Ie font par tradItIon et 1,69% pour I autoconsommatlon 
Meme SI de plus en plus, pour la maJonte des paysans 
enquetes Ie role economlque de l'actIvite predomme, 
1 elevage des chevres reste encore de type "tlrehre que 
Ie propnetaIre n'explOlte qu'en penodes de difficuItes 
economlques (maladieS, obseques, scolante des enfants 
Impot, etc) 

Systeme de gestIon des troupeaux 

Le systeme d' elevage est de type extensIf 
(tableau 3) avec dIvagatIOn permanente (5%) dIva
gatIon et claustratlOn SaIsonmere (84%), et claustratIOn 
permanente (11 %) Aucun des eleveurs enquetes n' est 
speCIalIse dans 1 engraIssement ou la reproductIon et, en 
general la meme personne prodUlt des chevreaux, les 
eleve en vend quelques-uns et garde quelques ammaux 
pour la reproductIOn 

Des logements ou des abns mdividuels sont 
amenages pour les chevres dans 37% des cas Quelques
unes sont mIses au pIquet Ie SOlr sous 1es verandas ou 
dehors derrIere les habItatIOns (20%), ou tout 
sImplement dans la case d habItatIon du propnetaIre, 

Tableau 2 Structure de la proprzete des caprms par departement dans la provmce de I Ouest Cameroun 

Departements Menages Ammaux Adultes Chevreaux 
EffectIfs Enquetes % eleveurs Chevres Boucs Sex ratIO Moyena 

Noun 10 900 23 2 1 12 11 4,0 

Bamboutos 37 782 91 6 1 15 44 50 
Haut-Nkam 16 31 2 50 3 1 17 25 156 
Menoua 23 783 122 5 124 62 105 
MIfI 21 527 37 3 1 12 17 56 
Nde 9 889 30 3 110 14 5,9 
Total Menages 116 681 353 22 1 16 173 6,8 

a Propnetrure seulement 
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cUlsme et dependance (23%) II arnve cependant que de 
grands troupeaux sment sans abn, mals enfermes dans 
un enclos pendant la nUlt (20%) 

Tableau 3 Systemes de gestwn des troupeaux de chevres dans 
La province de L Ouest Cameroun 

DivagatIOn ConfInement Confinement 
permanente SaIsonmer permanent 

De.Qartements {%} (%) {%} 

Noun 22 930 50 
Bamboutos 00 870 130 
Haut Nkam 100 830 70 
Menoua 00 830 170 

Mlfi 00 760 240 
Nde 160 840 00 
Ensemble de la 467 8433 110 
ProvInce 

Dans 25,57% des elevages, les chevres ne 
reC;Olvent aucune complementatIOn ahmentaIre La 
maJonte des paysans (74,43%) donnent cependant aux 
ammaux une complementatIOn sous forme de maIS ou 
de dechets de CUlSIne (epluchure de banane, de patate 

) 
Les pnnclpaux symptomes pathologlques 

frequemment observes chez les chevres sont rapportes 
au tableau 4 

Tableau 4 Pnnclpales causes de mm taille observees chez les 
chevres de La province de L Ouest Cameroun 

Causes 

Pneumome et maladies resplratOlres 

Dlarrhees 

Dermatoses 

AffectIons des pleds 

ACCidents 

A vortements 

Morts subltes 

* Un eleveur peut relever plusleurs causes 

% des eleveurs* 

606 

572 

376 

188 

162 

297 

51 

Les pneumomes et les maladies resplratOlres 
representent les affectlOns les plus mentlOnnees par les 
eleveurs (606%) sUlVles des dJarrhees (572%) et des 
dermatoses (37,6%) Les avortements (29 7%), sans etre 
des maladies a proprement parler sont reguherement 
cites et sont les consequences de saIlhes precoces des 
Jeunes femelles aggravees par Ie stress nutntlOnnel Les 
aCCidents rapportes (162%) concernent les allimaux 
ecrases par des vehlcules ou tombes dans des pleges 
tendus aux ammaux sauvages Les morts subltes (5%) 
sont dues a I'IngestlOn de p1antes toxlques ou de prodUlts 
chlmlques (pestiCides InsectiCides, etc ) ou a des causes 
non IdentIflees 

Peu d'e1eveurs beneficlent des services des divers 
centres zootechlllques et vetennaIres (CZV) dlssemInes 
dans 1a proVInce AInSI, la protectIOn samtarre des 
ammaux n'est assuree que par 2405% d'entre eux Les 
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prestatlOns obtenues se hmItent d aIlleurs au 
deparasltage externe (5%) mterne (13%) ou a la fOlS 
externe et Interne (6%) 

Performances de reproductIon 

ProhficJie 

Le tableau 5 donne les dlfferents types de 
naIssances enreglstrees dans la zone d etude II montre 
que 12% des chevres ont donne des nalssances Simples, 
alors que 88% des naIssances sont multiples dont 61 % 
de nmssances doubles, 25,97% de nalssances tnples et 
1,3% de nmssances quadruples 

Age a la premiere mise bas 

Un pourcentage non neglIgeable d' eleveurs 
(36 71 %) Ignorent 1 age a la premiere mise bas de leurs 
ammaux (tableau 5) Pour 29,11 % d' entre eux, cet age 
se sltue entre 11 et 18 mOlS les autres Ie situant plutOt 
entre 18 et 24 mOlS (22,78%) et meme entre 24 et 36 
mOlS (11,39%) 

DistributIon des mlses bas au cours de I'anm!e 

Pour 62 31 % des eleveurs de la provmce, les mlses 
bas ont heu en SaIson sec he, tandls que 26,09% es
tlment qu elles ont heu toute l' annee et que pour 11,60% 
d'entre eux, elles sont plutOt concentrees en SaIson des 
plmes (tableau 5) Dans la pratique cependant, on salt 
que la chevre locale peut mettre bas toute 1 annee 

Tableau 5 Performance de reproductwn des chevres de La 
province de L Ouest Cameroun 

Caractenstlgues % 
a) Type de mise bas 

Simple 1169 
Double 6104 
Tnple 2597 
Quadruple 130 

Total 10000 
b) Age (mOls) 

11-18 2911 
18-24 2278 
24-36 1139 
Inconnu 3671 

Total 10000 
c) PerlOde % des eleveurs 

Toute 1 annee 2609 
SaIson seche 6231 
SaIson des plmes 1160 

Total 10000 

d) Nlveau % des eleveurs 
1 7436 
15 1923 
2 641 

Total 100,00 
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Nombre de mlses baslchevre/an 

Le nombre de mlses bas par chevre et par an est 
tres varIable II est de 1 pour 74,36% des eleveurs de 
1,5 pour 1923% d'entre eux et de 2 pour les 6,41 % 
restants (tableau 5) ToutefOIs, dans les condItIOns 
tradltIOnnelles de cet elevage, ou Ie sevrage est naturel 
et n'mtervlent qu a l'assechement du lrut maternel et 
lorsque Ie chevreau est deja capable de rummer (4-5 
mOIS d'age), II est pratIquement ImpOSSIble d enre
gistrer 2 mises bas/chevre/an Le chlffre de 1 a 1,5 mIse 
bas par an et par chevre semble donc plus mdlque 

Age de reforme des chevres 

La reforme des chevres dans cette prOVInce est 
dlctee par Ie nombre de mlses bas effectuees par l' ammal 
chez son propnetrure L'age de reforme vane de 2 a 10 
ans et constItue la duree de VIe reproductI ve de la chevre, 
l'eleveur conservant une bonne reproductnce aUSSI 
longtemps que possIble 

DISCUSSIOn 
L'age avance des propnetalres est dO SOIt a un 

certam desmteressement des Jeunes de cette actIvIte, SOIt 
au manque de moyens fmanclers ou a I' exode des Jeunes 
vers les vIBes Le nombre hmite de femmes dans ce 
secteur s' exphque probablement par la coutume qUI leur 
Impose l'elevage des volrulles et reserve celUI du gros 
betaIl aux hommes Toutefols, les choses semblent 
evoluer de plus en plus de femmes etant desormrus 
propnetrures de gros betrul 

La falble proportIOn des chevreaux par rapport aux 
meres pourrrut etre he au fruble taux de fertIhte en 
rapport avec une mauvruse repartItIOn des boucs dans la 
regIOn, a la mIse au pIquet srusonmere des boucs mrus 
aUSSI a un taux eleve de mortahte des Jeunes avant I' age 
d'un an (24 a 32%) 

Dans Ie Haut-Nkam une falble proportIOn 
d' eleveurs (31 25%) detIennent des effechfs plus 
Importants (15,6%) qu'rulleurs dans la provmce (Noun, 
Nde, MlfI) ou l'actIvlte est tres repandue maiS avec des 
effectIfs redUIts Dans la Menoua par contre, I elevage 
des chevres est tres repandu et les effectlfs par 
explOItatIon sont lmportants 

Du faIt de l'explosIOn demographlque et de 
l' extenSIOn consequente des zones de culture source de 
nombreux confhts entre paysans, la dIvagatIOn avec 
claustratIOn en sruson de cultures devient Ie mode de 
gestIOn Ie plus repandu Mrus la claustratIOn permanente 
semble constItuer la tendance generale ToutefOIs, 
contre toute attente, des pertes de pOIds de I'ordre de 15 
a 20% sont enreglstrees pendant la sruson des plUIes 
Les dlffIcultes rencontrees pour ahmenter correctement 
les ammaux pendant cette claustratIon salsonmere sont 
beaucoup plus hees a I' eXIgUlte des parcelles 
mdIviduelles et peut etre aUSSI a une mauvalse gestIon 
de I'espace, qu'a un manque de fourrage de bonne 
quahte Les mortahtes enregistrees pendant la pen ode 
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de claustratIon sont Imputables en partIe au moms, a la 
plUIe, responsable de nombreux cas de pneumome 
signales 

Les problemes samtalres observes sont peut-etre 
hes SOIt a 1 elOIgnement des centres zootechmques 
vetennrures generalement bases dans les centres 
urbams sOIt a la non utIhsatIOn des medIcaments et 
vaccms dont Ie conditIOnnement en doses multIples 
(flacons de 250 a 1000 doses) est madapte aux besoms 
des eleveurs qUI ne possedent que 7 ammaux seulement 
en moyenne De plus, la taIl Ie redUIte des troupeaux 
n'encourage pas les eleveurs a frure appel aux CZV dont 
les agents sont pen;:us par les paysans beaucoup plus 
comme des collecteurs d'impots que comme des parte
naIres Le regroupement des paysans en cooperatIves 
d'eleveurs pourraIt etre une solutIOn 

Les types de naIssance obtenus dans cette etude se 
rapprochent de ceux rapportes aIlleurs en Afnque 
(Buadu 1972, Mathewman 1977 CItes par Okello et 
Obwolo 1985 WIlson,1976) Les moyennes d age ala 
premIere mIse bas enregistrees sont proches de celles 
obtenues sur d' autres chevres trOpIC ales et subtr0plcales 
(CIPEA 1979 CIte par Okello et Obwolo, 1985, WIlson, 
1976, HaumesseretColll975, Devendra 1970) 

La concentratIOn des mises bas en SaIson seche 
pourraIt etre aSSOCIee au confinement SaIsonmer des 
ammaux qUI hberes apres les recoltes, reprennent leurs 
actIvites sexuelles vers la fm de la SaIson des plUIes avec 
pour consequence des mises bas en fm de SaIson seche 

ConclUSIOns et recommandatIons 
La chevre Joue un role Important dans la VIe des 

populatIOns de la provmce de I Ouest Cameroun et ce 
comme source de protemes la viande de chevre etant 
plus appreclee que celle de boeuf L elevage capnn 
constItue une epargne sur pled facIlement mobIlIsable 
Le role SOCIO culturel de la chevre utIhsee pour des dons, 
la dot, des salxlfices des Impots etc est Important mms 
mal evalue compte tenu du caractere ponctuel de ces 
pratIques Du pomt de vue de la gestIOn du troupeau, la 
chevre utlhse des ressources ahmentrures tres dlverses 
et traverse en general la sruson seche sans grand 
dommage Son rythme de productIOn est plus eleve que 
celUI des bovms et ovms locaux Sur un plan strlctement 
economique tout prodUIt obtenu de la productIon 
capnne peut etre consldere comme un benefIce dans la 
mesure ou en dehors de I achat de l' ammal, l' eleveur 
n'mvestIt que tres peu dans cette speculatIOn 

Les pnnClpaux obstacles a la productIOn capnne 
dans la provmce de I'Ouest concernent l'ahmentatIOn, 
Ie logement, la sante et Ie manque de capitaux Des 
recherches devraIent porter sur une meIlleure evaluatIOn 
de la produchvite de la chevre locale notamment la 
fecondite l'mtervalle entre mises bas, la vltesse de 
crOIssance et la matunte sexuelle, lesquels peuvent 
constItuer des facteurs d amehoratIOn Une selectIOn 
ngoureuse et Ie crOIsement devraIent permettre de 
decanter la populatIOn capnne de la provmce de tous les 
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ammaux ImproductIfs ou peu productIfs On pourraIt 
aUSSI envIsager I'mtroductIOn de chevres a potentIel 
genetIque supeneur pour accroitre les potentIahtes 
des ammaux locaux Avec I extensIOn des cultures de 
contre-SaIson qUI occupent les terres pendant la SaIson 
sec he, la chevre s' accommodera de mOIllS en moms d un 
elevage de type extensIf La claustratIOn permanente 
semble etre a moyen terme I'umque alternatIve pour la 
surVIe de cette actIvIte II est donc fondamental que 
I eleveur de capnns de la provmce de I Ouest-Cameroun 
change de mentahte quant au rOle reel de la chevre et 
s'emplOIe a reVOIr sa methode de productIon Par 
exemple, une met1Ieure geshon de l' espace redUlt des 
explOItatIOns llldIvIduelIes, notamment par 
l'mtroductIOn des techmques d' agroforestene telles que 
la culture en coulOIrs des plantes fourrageres pourraIt 
permettre d'amehorer Ie dIspombIe ahmentaIre et Ia 
quahte de Ia ratIon Une etude plus seneuse devraIt etre 
menee pour mventoner les pnncIpales maladIes des 
chevres et proposer un programme de prophyiaxle 
adapte 

L elevage capnn dans I Ouest Cameroun 
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Survey on goat production in the high plateau area of 
western Cameroon 

Abstract 

A survey of goats was camed out USIllg a structured 
questIOnnaIre m 116 randomly selected households m 
25 vIllages of western Cameroon provInce Most 
pastorahsts mterviewed were dhterate (62 9%) and aged 
between 31 and 60 years (81 5%) Goat productIon was 
maInly a male actlVlty (97 4%) Out of a total of 548 
ammals studIed, 22 were males, 353 were females and 
173 were kIds Average SIze of flocks was 6 8 ammals 
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per household The productIOn system was extensIve 
WIth permanent free roammg (5%) progressIvely gIvmg 
way to free roammg WIth seasonal pennmg (84%) and 
permanent pennmg (11 %) The genetIc type IS the West 
Afncan Dwarf goat It IS charactensed by 1 to 1 5 kId
dmgs a year, occurrmg all year round (26 09%), dunng 
the dry season (62 31%) or the ramy season (11 60%) 
Feed and health constraInts were IdentifIed as the major 
obstacles to hvestock development m thIS system 
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Goat production in Botswana: Factors affecting production 
and marketing among small-scale farmers 

M Mrema and S Rannobe 

Botswana College of Agriculture 
P Bag 0027, Gaborone, Botswana 

Abstract 

Through government programmes, the goat populatIOn 
among small-scale farmers Increased from 0 6 mllhon 
In 1973 to 2 12mIlhon goats by 1990 Yet goat sales and 
consumptIOn levels are very low ProductIOn and 
marketIng are plagued by a number of constraInts, 
IncludIng lack of funds for Investments In proper 
facIhtIes, long dIstances to markets and nsks 

IntroductIon 
LIvestock productIOn In Botswana IS a very Important 
socIO-economIc actIvIty The cattle Industry IS the 
pnnclpal sector WIth a major contnbutIOn to beef export 
to the EEC market However cattle ownershIp IS hIghly 
skewed WIth 10% of the populatIOn owmng 60% of the 
natIonal herd m 1990 and 40% of the populatIon not 
ownmg any cattle (MFDP 1991) The semI-arId chmate 
of the regIOn combIned WIth ItS low populatIon densIty 
provIde a great opportumty for lIvestock productIon 
Also lack of alternatIve Investment opportumtles In rural 
areas has promoted Investment In hvestock (Chern 1-

chovsky et al 1985, MFDP 1991) For smallholder 
(tradItIonal) farmers more Investments are made In the 
small stock sector Over 80% of the small stock, 70% of 
WhICh are goats are In the hands of tradItIonal farmers 
(MoA 1991) Women, who are among the poorest own 
more goats than theIr male counterparts who have more 
resources and can afford to own cattle OwnershIp of 
goats by the poorer sector of farmers IS encouraged by 
the government through a number of projects/polIcIes 
and programmes dIscussed later In thIS paper 

SInce all the tradItIOnal farmers lIve In the 
communal lands (70% of the total area) most of the goats 
are found In these areas Here extenSIve grazIng IS 
practIsed and very httle controlled graZIng IS done 
About 5 0 mIllIon ammals (2 6 mIllIon cattle 2 2 mIllIon 
small stock and 0 2 mIllIon donkeys) were found 1D these 
areas In 1990 

The role of the Government of Botswana 
(GOB) 

Some of the objectIves set by the GoB ID the small stock 
subsector are 

• To Improve rural nutrItIonal and Income status 
through Increased produCtIvIty of mIlk and meat, 
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• 

• 

• 

• 

• 

and sales through Improved management and 
genetIc potentIal 

ASSISt the marketIng of small stock through 
ImproVIng handlIng and marketIng facIhtIes 

Use projects lIke AI, ram SUbSIdy (Boer goat was 
Introduced to Improve the mdIgenous goats), 
FInancIal ASSIstance PolIcy (a grant of up to P 
25,000 to start a goat or sheep project IS gIven to a 
farmer, and women are gIVen pnonty) and pncmg 
pohcy as an mcentlve to promote the smallstock 
sub-sector 

Through the ImplementatIOn of serVIce to lIvestock 
owners In communal areas programme (SLOCA), 
prOVIde techntcal aSSIstance to Botswana 
CooperatIve UnIOn (BCU) responSIble for 
hvestock management and marketIng An Increase 
In pnces of small stock through BCU, Increased 
ammals sent to the offICIal market, the Botswana 
Meat CommIssIOn (BMC) from 334 goats In 1982 
to 4127 goats In 1983 and to 41,997 In 1989 
(MFDP 1991) 

BuIld dams and aSSIst syndIcates In costs of dnllmg 
boreholes WIth a mIDlmum of P 20,000 ThIS IS 
necessary because there IS very httle surface water 

Estabhshment of 10 trek routes covenng a total of 
2540 km (MFDP 1991) to aSSIst those farmers who 
trek theIr ammals to BMC or mumcipal abattOIrs 
Each of these routes has watenng and kraalmg 
faCIlItIes and a kIlometre yard to hold SIck and 
weakammals 

PrOVIde dIsease control measures hke free 
vaCCInatIOn from common dIseases, cordon fences 
In productIOn areas and the estabhshment of SIX 
maID LIvestock AdVIsory Centres (LACs) and 25 
SubSIdIarIes 

The natIOnal productIon and 
marketIng situatIon 

In 1985 over 99% (1 1 rmllton goats) of the goats were 
ID the hands of tradItIOnal farmers on 53,000 farms By 
1990 the number of farms ownIng goats had mcreased 
to 68,900 WIth 2 1 rmllIon goats Most farms own 
between 1 and 30 goats StatIstIcs show, however, that 
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goats do better (because they are browsers) dunng dry 
seasons and droughts than dunng wet seasons, e g m 
1968 there were 1 9 mIllion goats but thIS number was 
reduced to 0 6 mIllIon dunng the wet year of 1973 
Dunng the 1982-87 drought years, the goat numbers 
mcreased dramatically Causes of these losses dunng 
wet seasons were mvestIgated In surveys and results are 
dIscussed later In thIS paper 

The composItIon of the natIOnal flock over three 
penods IS shown In Table 1 Although the number of 
female adult goats has been IncreasIng slowly, It has 
remaIned In the regIOn of 50% of the total flock 
However, the propOl tIOn of female kIds born IS 
dechnIng 

Table 1 Goat composItIOn and performance 

1985 
Age Male Female 
>1 year 1632 5758 
% of total 147 519 
<1 year 168 2013 
% of total 155 182 

Source MoA (1985 1988 1990) 

NatIOnal fIgures also show low and stagnated 
productlVlty and marketmg parameters (Table 2) WhIle 
the bIrth rate Increased dunng the wet years of 1988/89 
the death rate mcreased too Sales of goats mcreased 
only slIghtly over the three pen ods Investigated The 
mcrease IS attrIbuted to the ImplementatIOn of a pncmg 
polIcy durmg the penod, where pnce/l 00 kg CDM was 
raIsed to approach that of cattle (Table 3) Although the 
aIm was to Increase offtake rates of these farmers, the 
commercIal farmers' offtake rate of between 12-15% 
has never been attamed by tradItional farmers 

Also, whIle the populatIOn of Botswana Increased 
tremendously from 0 9 mIllIon In 1981 to I 3 mIllIon m 
1990, WIth 50 6% of them bemg chIldren under 15 years 

of age, home consumptIOn of goat meat mcreased only 
slIghtly (Table 2) ThIS has not Improved protem mtake 
as planned 

The mcreased attentIOn gIven to goat production 
was meant to mInImISe or termInate the huge sheep 
products Imports from South Afnca (SA) and Increase 
exports of goat lIve anImals and meat However, due to 
low offtake rates Botswana still Imported over P 12 
mIllIon worth of sheep meats m 1991 (CSO 1992) whIle 
goat exports to SA m 1985 and 1986 were only worth P 
10,22868 and P 19,28763, respectively Now thIS SA 
market for goats has collapsed ThIS wIll hmIt the sale 
of Botswana goats especIally sInce the domestic market 
IS very small ThIS IS reflected In the reduced total 

Year ('000 goats) 
1988 1990 

Male Female Male Female 
235 1 8532 3078 11328 

143 521 152 558 
2592 2916 2632 3264 

158 178 130 161 

Table 2 ProductIOn and marketmg of the natIOnal flock 

Year 

Vanables 1985 1988 1990 

ProductIOn parameters (%) 

Birth rate 406 458 402 

Mortahty rate 197 210 197 

Marketmg mdlcators (%) 

Offtake rate 3 1 44 56 

Home consumptIOn 52 69 75 

Purchases 25 1 7 21 

Source MoA (1985 1988 1990) 

Table 3 Comparison of average price for cattle and goats 1986-93 on cold dressed mass (CDM) baSIS 

PncemPulal 

Cattle Goats 
Exchange rate2 

Year 100 kg A verage/ammaJ 100 kg A verage/ammaJ Pula agamst US$ 
1986 15330 290 na 4033 0544 

1987 16664 328 na 4998 0639 
1988 21846 455 21928 5187 0517 

1989 27665 599 25314 5811 0534 

1990 29638 632 27045 5772 0534 
1991 30292 611 25232 4808 0482 

1992 29144 520 25944 5410 0443 

1993* 33466 644 313 20 5987 0408 

na = not appbcable * up to June 

Sources 1 CSO (1993) 2 Bank of Botswana (1993) 
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number of anImals slaughtered m both the BMC and 
mUnIcIpal abattOIrs (Table 4) 

Table 4 Slaughter of goats between BMd and mUnicIpal 
abattoirs (MA) 

Year BMC MA 

1987 30728 2916 

1988 25717 2076 

1989 31888 5087 

1990 20670 5603 

1991 13915 5993 

1992 6396 874 

19932 2047 na 

I BMC = Botswana Meat CommissIOn 

2 Up to June 

Source CSO (1993) 

Farmers'situatIon 

Farmers' objectIves 

% MA slaughter 
of total 

87 

75 

138 

213 

301 

51 8 

na 

Farmers' objectIves sometImes conflICt wIth those of the 
government, and smce It IS the farmers who make 
productIOn and marketmg decIsIOns, problems are 
expenenced m ImplementatIOn of government projects/ 
polIcIes and programmes Examples of these conflIcts 
are 

The culture of keepmg ammals as wealth hmder the 
objectIve of Increasmg offtake rates ThIS renders the 
pnce pohcy meffectIve as far as small farmers are 
concerned From the surveys done In the Gaborone 
regIOn (1993/94) only 2% of the farmers sold any 
goats These were sold only when need for cash 
arose 

2 CompetItIon for mputs WIth a number of other 
enterpnses (crop productIOn and off-farm aCtiVItIes) 
depnve goat productIon of the necessary resources 
needed to Improve prodUCtIVIty (e g labour, fmance, 
feed etc) 

ProductIon constramts 

Major production constramts IdentifIed by the study 
were 

• Poor housmg All ammals (on average 40 cattle 15 
goats and 13 donkeys) are housed together at all 
times of the year m open kraals made of thorny 
branches These kraals are never cleaned and most 
last for over 4 years ThIs results m outbreak of 
dIseases durmg wet seasons resultmg m an average 
loss of 11 kids/farmer per annum 

• HIgh mortahty of the exotIc Boer goats mtroduced 
through the ram SUbSIdy programme due to poor 
management and mablhty to fulfIl the condItions 
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reqUIred for such breeds because of the hIgh costs 
mvolved 

The large numbers of anImals kept m these VIllages 
lead to overstockmg and severe overgrazmg 
espeCIally m wmter where natural pasture IS 
reduced to zero ThIS results not only m madequate 
feed but also m poorer quahty pastures each year 
Smce supplementary feedmg IS hardly done due to 
the costs mvolved (It costs P 8 70/50 kg bag of 
sorghum bran, P 6 35/35 kg bag of salt and P 
23 50/50 kg bag of stock feed), starvatIOn and 
msufficlent feedmg results m high losses 

The hIgh costs of veterInary serVIces, long 
dIstances to LACs, lack of transport and short 
supply of some drugs requmng farmers to go to SA 
for them, prohIbIt constant and contInuous use of 
these serVIces 

Few vetennary aSSIstants (VAs) Although the 
NDP 7 (1991-97) reqUIres that there be a VA to 
farmer ratIo of 1 240 the study found the ratIo m 
thIS area to be 1 429, WIth an average dIstance of 8 
km between farmers, most V As do not have any 
transportatIOn means 

• InsuffICIent famdy labour and unrehable hIred 
labour to cover all the actIVIties performed at the 
same tIme on the farms (crop productIon, hvestock 
productIOn of varIOUS types and reqUIrements, and 
offfarm actIVItIes) Hued labour IS unrehable due 
to mcreased constructIOn actIVIties and better 
opportunItIes across the border m SA A study 
done by Mlmstry of Agnculture (MoA 1992) 
showed that each farmer reqUIres a total of 208 
man-days (124 man days for crops and 84 for 
hvestock), dUrIng the labour peak months of 
December-May when crops are growmg Our 
study found each famIly has an average of eIght 
members but only three adults eqUIvalent are 
avrulable for work at all times of the year and two 
adults eqUIvalent only for part of the days ThIs IS 
because 55% of the members were found to be 
under 15 years old and spend much of theIr tIme at 
school The adults, most of whom are women, are 
over 58 years of age These women have only 5% 
of theIr time devoted to hvestock actiVItIes They 
spend 12 7% on crop actiVItIes, 63% on household 
chores and 193% on off farm actIVItIes (beer 
brewmg, basket makmg etc) It IS eVIdent that 
hmng of labour IS necessary If all actiVItIes have to 
be performed effICIently However the cost of 
hmng IS prohibitI ve as It costs a farmer PO 92lhour 
for lIvestock labour and P 0 97lhour for crops 

ThIS has resulted m poor management due to 
labour shortages resultIng m straymg of ammals, loss 
through dIseases and poor nutntIon 

Inadequate water sources and long dIstances to 
dams or boreholes have forced some of these farmers to 
water theIr anImals m mumcIpal sewage ponds (9% of 
the farmers) 
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Marketmg constramts 

Farmers claIm that BMC prIces are low (Table 3) as 
compared to prIvate agents who do not look at the grade 
of the ammal and pay P 100/goat (1993) However, thIS 
unoffIcIal channel IS not relIable 

Long dIstances to abattOIrs, poor roads and lack of 
transport The study dIscovered that most farmers 
espeCIally women do not own trucks that could ease 
theIr transport problems (Table 5) The type of transport 
owned IS mapproprIate for transportmg goats HIrIng of 
trucks could cost a farmer up to P 200/trIp But most earn 
only an average of P 3307 or US$ 1272 P a (Mrema 
1994) ThIs restrIcts the number of trIpS to be made to 
the market 

Table 5 Types of transport owned 

% offarmers 

Mode of Owned Hired 
transport 

Female Male Female Male 

Tractor 13 16 193 

Donkey carts 17 253 

Truck (lorry) 137 372 37 215 

Most of the goats sold are of grades Bland B2 and 
the prIces of these are lower (Table 6) These low grades 
are caused by long dIstances walked to abattOIrS 
msufficient feedmg and poor qualIty pastures among 
other reasons ThiS has led to the belief that If goats are 
kept longer they fetch higher prIces 

Delays m payment or problems m cashmg cheques 
Issued by offiCial channels (BMC and ItS agents) also act 
as deterrents to use of these offiCial outlets 

Table 6 BMC prices (Pula) for goats accordzng to grade 
1982-85 

Year 

Grade 1982 1983 1985 

Super 153 215 237 

Al 144 202 223 

A3 96 135 149 

B\ 134 187 206 

B2 124 174 192 

B3 96 135 149 

Those III Super and A grades are young goats With less than two 
permanent IllClsors while those III B grade are older With more than 
two permanent IllClsors 

Source Molefe (1985) 

It IS eVIdent therefore that m order for maXImum 
output to be realIsed from goats, farmers need to use all 
the necessary Inputs (resources), e g water, feed, 
disease control and genetic Improved technology at the 
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optimum level as portrayed by DIllon s model 
(FIgure 1) Fallmg short of thIS cOmbInatIOn as IS the 
case WIth most farmers the results are generally below 
the maxImum output or product Other factors not m the 
model hke marketmg and mstItutIOnal factors playa 
major role m determmmg level of productIOn and 
marketmg 

Total products (TP) 

TP 4 

Maximum TP when all necessary 
+ Inputs are used 

Genetic potencial exotic genotype 
... ---, " " .., 

Disease control measures 
--- f ...... .... 

Quantity of Inputs 

Source McLeod (1989) 

Figure 1 RelatIOnship between varIOus znputs used and 
livestock productIOn 

ConclUSIOn and recommendatIons 

The GoB IS spendmg large amounts of money to achieve 
ItS set objectives of mcreased mcome and nutrItIOn for 
poorer farmers, Import substitutIOn etc However smce 
the farmer IS the declSlon maker on how much of each 
resource (tIme mput&, finances etc) to allocate to many 
competmg ends, and smce he IS faced WIth a number of 
hiS own objectives and constraInts on the farm, 
sometimes the mtended results are never achIeved 
ProductIOn marketmg and mstItutIOnal constramts have 
resulted m low productIOn and offtake and hence low 
mcomes all dlscouragmg farmers from mcreasmg mputs 
to goat productIOn ThIS VICIOUS cycle needs to be 
broken 

It IS therefore Imperative that smce most of the 
Afncan small-scale farmers suffer the same fate 
governments, mstItutIOns and farmers work together to 
fIrst Identify problem areas and solve them m order to 
gIVe way for approprIate pohcles and technologIes to 
work 
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Elevage caprin au Botswana: facteurs de variation de la production 
et de la commercialisation au niveau des petits eleveurs 

Resume 

Grace aux efforts du gouvernement du Botswana, 
les effectIfs capnns des petits eleveurs sont passes dans 
Ie pays de 0,6 mllhon en 1973 a 2,12 mllhons des 1990 
Et pourtant, les nIveaux de vente et de consommatlOn 
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des prodUlts de l' elevage capnn sont tres bas La 
productIOn et la commerclahsatIon de ces prodUlts se 
heurtent a un certam nombre d'obstacles, y compns Ie 
faIble nIveau d'mvestIssements dans les mfrastructures 
adequates, l' elOlgnement des marches et les nsques 
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Profitability and income contribution of small ruminant 
production to rural African households: A case study of 

Kgatleng and K weneng districts in Botswana 
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Abstract 
ThIS study evaluates the profItabIlIty and relatIve 
mcome contnbutlOn of small rummant productIOn to 
rural Afncan households The analYSIS IS based on 
1991192 farm management survey data on 114 
smallholder households from Kgatleng and Kweneng 
dIstrIcts m Botswana Budgetary and household mcome 
analyses were used to estImate the profitabIlIty of the 
small rummant productIon and ItS relatIve household 
Income contnbutIons The results show that small 
rummant productIon IS both profitable and economIcally 
vIable It returned an average mcome of P 2300 per 
ammal to the small rummant ownmg households Also 
It provIded a return of 34% on capItal mvested m the 
enterpnse Its contrIbutIOn of 15% to the household 
mcome was substantIal, exceedmg SImIlar contnbutlOn 
from crop productIon by 58% Smallholder farmers m 
the area should, therefore, explOIt the potentIal benefits 
of small rununant productIOn to mcrease theIr household 
Income by allocatmg more resources to ItS 
Improvement Furthermore, polIcy makers researchers 
and farmers should be made aware of the economIC 
VIabIlIty of small rummant productIOn m the country and 
elsewhere m AfrIca 

IntroductIon 
The Importance of lIvestock m Botswana's economy has 
long been recogmsed It IS a major source of mcome and 
employment for most of the rural dwellers who are the 
maJonty of the estImated total populatIOn of 1 5 mIllIon 
people m the country (MoA 1991) LIvestock pnmarIly 
cattle are one of the mam sources of foreIgn exchange 
generated by the agncultural sector (MoA 1989) The 
total populatIOn of cattle goats and sheep m the country 
IS estImated at about 2 7 2 1 and 0 3 mIlhon respect
Ively (CSO 1991) 

The cattle mdustry m the country has been well 
developed ThIS IS because It has smce the country s 
mdependence m 1967, been recelvmg conSIderable 
attentIon WIth respect to research marketmg and other 
mstItutIOnal support from the government whIch m tum 
IS mamly due to the preferentIal trade arrangement 
granted to the country's beef export by the European 
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EconomIC CommunIty (EEC) IrOnIcally, the 
dIstrIbutIOn of cattle ownershIp m the country IS very 
skewed WIth 30-40% of the rural households WIthout 
any (MoA 1991, Panm et a11993) By contrast, almost 
every rural household owns at least a umt of small 
rummant(Fane 1992) In spIte of the populanty of small 
rummants among the rural households as reflected m 
theIr ownershIp dIstnbutIOn, avaIlable eVIdence 
mdlcates that the small rummant productIOn system 
receIves relatIvely lIttle attentIOn m terms of the above 
mentIoned serVIces rendered to that of cattle (Fane 
1992) ThIS IS despIte the fact that the small rummant 
productIOn system has proved to be sUItable to the 
preVaIlIng harsh clImatIc condItIons m the country 
(Molefe 1987) 

Lack of mformatIon on the profitabIlIty of the 
small rummant productIOn enterpnse as well as on ItS 
mcome contrIbutIon to the rural folks IS assumed to be 
the pnnclpal reason for the non-recogmtIon of Its 
Importance by the poltcy makers and relevant 
mstItutIons and hence the resultIng lIttle attentIOn gIven 
to ItS Improvement m the country The purpose of thIS 
paper IS to contrIbute to the lIterature on the relatIve 
economIc Importance of the small rummant productIon 
enterpnse m AfrIcan rural households by assessmg both 
ItS profItabIlIty and mcome contrIbutIons to the rural 
folks 

Study area, data collectIon and 
analYSIS 

The data on whIch the analYSIS IS based were drawn from 
a farm management survey carned out m SIX VIllages 
from Kweneng and Kgatleng dIStrIctS m Botswana Two 
and four VIllages were selected from Kweneng and 
Kgatleng dIstncts, respectIvely The two vIllages from 
K weneng were Gabane and MetsImotlhabe and the four 
from Kgatleng were OOdI, Morwa, Bokaa and 
Modlpane The VIllages were SImIlar m terms of 
soclo-econonuc charactenstlcs The selectIon of the 
study area was JustIfied by the fact that small rununants 
are more popular m the area than many other areas m the 
country 
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The two dlstncts are located m the south-eastern 
part of the country and the selected vIllages are wlthm a 
20-40 Ian radms of Gaborone, the capItal of Botswana 
LIke the rest of the country, the ramfall of the study area 
IS varIed m ItS dIstrIbutIOn wIth an annual mean rangmg 
from 400-500 mm The vegetatIOn of the area IS tree 
savannah The economy of the area IS mamly based on 
SubSIstence farmmg wIth about 90% of ItS total labour 
force dIrectly or mdlrectly engaged m agnculture (Panm 
et al 1993) MIxed crop and lIvestock farmIng IS the 
common practIce of the mhabitants CultIvated areas 
ranged from 1-14 ha wIth an average of 6 ha per 
household The major crops of the area are sorghum, 

maIze, beans and mIllet wIth sorghum bemg the most 
Important smgle crop m terms of cultIvated area and 
utilIsatIon ProductlVlty of both food crops and forage IS 
relatively low m the study area as m other areas m the 
whole country 

The profItabIlIty of the small rummant productIOn 
enterpnse was estimated usmg the budgetary analytIcal 
method The budgetary analysIs was based on cost and 
returns data of only small rummant household owners 
The total small rumInant ownmg household was 102 
The decldmg factor for the mclusIOn of a particular 
household m thIS sample of 102 was that the household 
owned at least a umt of one of the small rummant 
speCIes For the enterpnse budget, the costs and returns 
were estimated for the penod under reVIew 

Total costs were obtamed by estImatmg both the 
operatmg cost and the fIxed cost The operatmg cost 
conSIsts of the cost of the vanable mputs used by the 
farmers ThIS cost mcluded the expenses on medlcmes, 
water, dlppmg feedmg and replacement of the stock 
The fIxed cost was obtamed by valUing the famIly 
labour, the most smgle Important fixed mput under the 
smallholder sheep and goats farmmg system m the area 
Attempts to use the depreCIatIOn method to estImate the 
annual cost of kraal revealed mSlgmficant values hence 
these were excluded from the current analYSIS Also an 
average mterest rate of 12% representmg the then 
market rate for capItal was used to reflect the 
opportumty cost of capItal tIed up m the form of 
mvestment m sheep and goats 

The returns were obtamed by estlmatmg the total 
value of production whIch mcluded the value of ammals 
sold and consumed by the households as well as the 
value of milk sold and consumed The farm gate pnces 
for a umt of each product was used for the computatIOn 
of the home consumed products 

Pnmary data were collected from 114 randomly 
selected smallholder households from the SIX selected 
Villages through mtervlews With the aid of structured 
questIonnaIres dunng the 1991/92 croppmg season 
InformatIOn on several aspects of crop-lIvestock 
farmmg was collected as well as other SOCIO-economic 
vanables such as mcome transfers from other famIly 
members resIdmg and workmg outSide the VIllages 
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Results and dIscussIOn 

Ownership and distrIbution of small 
rummants 

The ownershIp of the small rummants among the total 
114 households studIed IS presented m Table 1 As 
clearly shown m the table, goats were more WIdely 
owned than sheep About 90% of the sample households 
possessed at least a umt of goat as compared WIth only 
27% of the same sample households who owned sheep 
Also, the percentage of households ownmg anyone of 
the two speCIes of ammal was the same (90%) as goat 
ownmg households MIxed flock of sheep and goats 
enterpnse was found to be practIsed by only 27% of the 
households m the area The average number of goats 
owned across all households was 19 ThiS varIed greatly 
between the households as reflected m the standard 
deVIatIOn (SD = 18 1) Sheep flock SIze also varIed 
conSiderably among the households, rangmg between 0 
and 64 head WIth an average of only 2 7 (SD = 7 7) As 
regards total number of all rummants per household the 
average flock size was 21 7 WIth standard deViation of 
about 22 

Table 1 Ownership of small ruminants In Kgatleng and 
Kweneng districts In Botswana 1991192 (n=114) 

Vanables 

Per cent of households 
owmng at least one 
small rummant 

Mean flock SIze 

Range 

SpeCIes All 

Goats Sheep rummants 

895 

190 

(18 l)a 

0-93 

272 

27 

(77) 

0-64 

895 

21 7 

(21 4) 

0-110 

a Figures In brackets are standard devlalions 

Table 2 presents the frequency dlstnbutIOn of 
number of ammals for only rumillant owmng 
households The total number of households ownmg 
goats sheep and both species together were 102 31 and 
102 respectIvely The data m the table reveal very 
stnkmg mformatIOn In general, the frequency 
dlstnbutIOn of the two speCIes of ammals was highly 
skewed WIth a maJonty of the households ownIng 
between 1 and 10 UnIts of ammals However, the 
skewness IS hIghly pronounced among sheep ownmg 
households More than two-thIrds (68%) of all sheep 
ownmg households possessed between 1 and 10 umts of 
sheep In contrast only 38% of all households WIth goats 
had SImIlar UnIts of anImals The proportIOn of 
households that owned more than 60 umts of each 
species of ammal or both together was relatively smaller 
at 5 3 and 7% each for goats sheep and both, 
respectively 

GIven that profitabIlIty per ammal as reported by 
Mpho (1993) IS much hIgher for goats enterpnse than 
sheep It IS not surpnsmg to fmd out that smallholder 
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households m the study area keep a very small number 
of sheep relatIve to goats Another probable reason for 
the dIscrepancy between both specIes SIzes mIght be that 
the adaptatIOn potentIal of goats to the prevaIlIng harsh 
clImatIc condItIOns In the country may be hIgher than 
that of sheep 

Table 2 Per cent dlstrlbutwn of number of ruml1umts among 
ownmg households Kgatleng and Kweneng dlstrlcts 
Botswana 1991192 

% households owmng 

Number of All 
ammals (range) Goats Sheep ruminants 

1-10 382 678 333 

11-20 245 226 235 

21-30 147 65 176 

31-40 88 n a* 88 

41-50 49 na 39 

51-60 39 na 59 

61-70 39 32 39 

>70 10 na 29 

n a = not appllcab1e 

Overall, hIgher numbers of goats are kept by the 
households than sheep, suggestIng that goats are more 
popular In the study area than sheep SImIlar 
observatIons from varIOUS studIes conducted In the same 
area and surroundIngs has been made by Mpho (1993) 
Fane (1992) and Pamn (1994) 

Small rummant enterprIse profitabIlIty 
analYSIS 

The results of the budgetary analYSIS for the small 
rumInant enterprIse are presented In Table 3 On 
average the small rumInant productIOn enterprIse 
earned a household a total net profIt of P 561 00 On a 
per ammal baSIS, an approprIate measure for the 
profItabIlIty, the return per ammal was P 23 00 

ThIS suggests that a small rummant productIOn 
enterpnse IS profItable However, profit per se may not 
be the best measure of how efficIently the factors of 
productIOn have been utIlIsed The best measure of 
effICIency IS iliat whIch recogmses the returns per umt 
of Input SInce capItal has been IdentIfied as one of ilie 
constraInts to Increased agncultural productIon In the 
area (PanIn and Mahabtle 1994) the return per Pula of 
capItal tIed up In the small rumInant enterpnse was 
calculated ThIS was to help m assessmg whether It IS 
worth mvestmg In such enterpnse as capItal has an 
opportumty cost CapItal here IS referred to as the value 
of ilie total average number of sheep and goats owned 
by a household Data m Table 3 show iliat ilie return to 
capItal was conSIderably hIgh, about 34%, exceedmg the 
Interest rate by almost 65% 
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Table 3 Small ruminant enterprise budget per household In 

the Kgatleng and Kweneng districts In Botswana 1991192 

Total value 
Vanables (Pula} 
A Revenue 
Sales from 

Ammals 38598 
MIlk 20751 

Value of home consumed 
Ammals 18480 
Milk 43290 

Subtotal A 1221 19 
B Operating cost 

MedICines 3537 
Water 2023 
DIpping 1899 
Feeding 817 
Replacement 3537 

Subtotal B 10081 
C FIxed cost value offamlly labour 36000 
D Interest on capital 19936 
E Total cost of enterpnse (B+C+D) 66017 
F Net enterpnse profIt (A E) 56102 
G ProfIt per ammal 23 18 
Percentage return on caQltal* 3377 
* = (56102/16613) 100 = 33 77 

Income contrIbutIon of small rummants 

The summary of the farm household Income analYSIS for 
the small rummant ownIng households IS presented In 
Table 4 The net household mcome IS denved from the 
total net revenues from crop and lIvestock productIon as 
well as non-farm employment The average net 
household Income for the year under reVIew amounted 
to P 6306 

The relatIve contnbutIOns of the varIOUS Income 
sources are shown m column three of Table 4 The 
contrIbutIOn from agrIculture (lIvestock and crops) 
amounted to 55 3% of total household mcome ThIs 
fmdmg contradIcts the result of Panm et al (1993) who 
found out that contnbutIOn of non-farm employment 
sources (53%) m the same area was hIgher than that of 
agrIculture (47%) The dIscrepancy mIght be due to the 
dIfference m the samplIng procedure WhIle Panm et al 
(1993) conSIdered mcome of all selected households 
IrrespectIve of one owmng ammals or not the current 
analYSIS focused only on households ownmg small 
rumInants 

Companson between crop and lIvestock Incomes 
reveals that whIle lIvestock accounted for 49% of total 
net mcome, crop productIOn contrIbuted a mere 6% 
WIthIn the lIvestock sector, cattle contnbuted the 
hIghest (33%) Nevertheless, the contrIbutIOn of small 
rumInant IS substantIal, amountmg to 15% ThIS exceeds 
the contrIbutIOn from crops by 58% ThIS fmdmg 
proVIdes enough eVIdence for the smallholder farmers 
to reallocate some resources from crop productIon to 
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small rummant productIOn If only they VIew profitabIlIty 
and effIcIent utilIsatIOn of resources as theIr mam goals 

Table 4 Summary of farm household Income analYSIS for 
Kgatleng and Kweneng dlstrzcts In Botswana 1991192 

Income source 

A Net crop revenue 

B Net lIvestock Income 

Small rumInants 

Cattle 

Others 

Subtotal 

C Net farm Income (A+B) 

D Off farm Income 

E Total net household 
Income (CD) 

ConclUSIOns 

Amount 
(Pula) 

3890 

9210 

21027 

787 
31024 

34914 
28142 

63056 

% 
contnbutIOn 

62 

146 

333 

12 

446 

The study has examIned the profItabIlIty and 
contrIbutIOn of small rummant productIOn as an 
enterprIse to rural household mcomes The analysIs was 
maInly based on 1991192 data on 102 small rummant 
ownmg households from Kgatleng and Kweneng 
dIstrICts m Botswana It IS eVIdent from the results that 
small rummant productIOn IS both profItable and 
econOmIcally VIable It accounts for a substantial share 
(15%) of the total average rural household Income Its 
contrIbutIOn to the household Income exceeds that of 
crop production by 58% Smallholder farmers should 
explOIt the potentIal benefIts of small rummants by 
allocating more resources to theIr Improvement 
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Rentabilite et contribution de I' elevage des petits ruminants au 
revenu des menages ruraux en Afrique: etude de cas des districts de 

Kgatleng et K weneng au Botswana 

Resume 
Cette etude evalue la rentabllIte de l' elevage des 

petits rummants et sa contrIbutIOn au revenu des 
menages ruraux en Afnque L analyse est basee sur les 
donnees d'une enquete de gestIOn agncole effectuee en 
199111992 sur 114 menages de petits explOItants des 
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districts de Kgatleng et Kweneng au Botswana Des 
analyses du budget familIal et du revenu des menages 
ont servi a evaluer la rentabIllte de l'elevage des petits 
rummants et sa contrIbutIon relative audIt revenu Les 
resultats ont montre que 1 elevage des petits rummants 
est une actIvIte a la fOIS rentable et economiquement 
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vIable EIle procure aux menages un revenu moyen de 
23 pula par ammal Par aIlleurs, sa rentabIhte est de 34% 
du capItal mvestI Sa contnbutIon, estImee a 15% du 
revenu du menage, etaIt substantIeIle et depassaIt de 
58% en termes relatIfs celIe de la productIOn vegetale 
Les petIts eleveurs de cette zone devralent par 
consequent prof Iter des avantages potentIels de 
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l' elevage des petIts rummants pour accroltre leurs 
revenus en allouant des res sources accrues a 
I amehoratIOn de cette actIvIte Enfin, tout dOlt etre mIS 
en oeuvre pour amener les dmgeants, les chercheurs et 
les paysans a prendre conSCIence de la vIabIhte 
economIque de I'elevage des petIts rummants dans Ie 
pays et all leurs en AfrIque 
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Facteurs de variation de la production laitiere des caprins 
en milieu peul 

Ba Drao M, Gueye A et M Seck 

InstItut senegalaIs de recherches agncoles 
DlfectIon des recherches sur les productIons et la sante ammales 

B P 2057, Dakar-Hann (Senegal) 

Resume 
Cette etude sur les facteurs de variation de la 

productIon laItIere des caprms en mIlIeu peul a ete 
effectuee dans la zone des Nlayes de Dakar (Senegal) 
Les parametres de reproductIOn, de crOIssance de 
mortahte et de production laItiere y sont analyses L age 
des femelles a la premIere partuntIon est de 16 mOIS 
l'mtervalle entre rruses bas est de 280 Jours et la taIlle 
moyenne de la portee est de 1,36 chevreau Le quotIent 
de mortahte (324%) est eleve La lactatIOn dure 
184 Jours et la productIon prelevee s'eleve a 31 kg La 
productIOn capnne Joue un role socro-economique 
Important en procurant des revenus assez substantIels et 
en partICIpant a la couverture des besoms en protemes 
anlmales 

Introduction 

Au Senegal, les Peul entretIennent des troupeaux 
de bovms et de petIts rummants Dans leurs systemes 
d elevage, I espece capnne Joue un role SOCIO
economlque Important Le destockage facIle pennet a 
1 eleveur de bIen adapter ses ventes a ses besoms 
Immedlats en argent De la sorte, la chevre Joue Ie role 
de tIrehre, que ne pOUITaIent remphr en aucun cas les 
bovms, representant un capItal bIen trop eleve C est sa 
petIte tmlle qUI en faIt egalement un ammal de ChOIX 
pour les sacnfices et les dons Sa reproductIon raplde 
(matunte sexuelle precoce, grande prohftcIte, 
dessaIsonnement) est un atout dans un pays qUl comme 
Ie Senegal connalt des secheresses succeSSlves Elle 
permet de compenser les fortes mortahtes et assure aInSI 
au moms I autorenouvellement des troupeaux meme 
dans les condItIons les plus dlfflcIles 

Dans les systemes de productIOn peul Ie Imt est 
egalement un prodUlt Important avec deux finahtes 
1 autocosommatron et la commercIalIsatIOn Ce laIt, 
nche en protemes de haute valeur nutntlve contrlbue a 
la satIsfactIon des besoms en protemes anImales des 
populatIOns rurales et constItue une source de revenus 
pour les populatIons proches des centres de consom
matIon C est dans Ie SOUCI d' amehorer cette productIon 
laItIere capnne qu'un programme de recherche a ete 
mItIe en 1992 par l'InstItut senegalars de recherches 
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agncoles (ISRAILNERV) avec Ie concours finanCIer du 
Centre mternatronal pour l' elevage en AfrIque (CIPEA) 
L'etude prehmmaJre a comme obJectIf d'une part, 
d etudler les facteurs de varIatIon de la productIon 
lartIere capnne en mlheu peul afm d IdentIfIer les 
contramtes et d' autre part, de falre des recommandatIOns 
susceptIbles d'amehorer cette productIOn 

MaterIels et methodes 

LocalisatIon 

Ces travaux sont effectues au lllveau des 
communautes rurales de Sangalkam et de Sebikotane 
sItuees a enVIron 40 a 50 km au nord-est de Dakar dans 
Ie departement de Ruflsque Par rapport au reste du 
pays, la zone des Nlayes possede un mlcrochmat 
partlculrer caractense par des temperatures moyennes 
moderees (21,4 C enJanvler-fevneret28 C enoctobre) 
et une humIdlte relatIve assez elevee (touJours 
supeneure a 50%) On dIstmgue une sarson humlde 
(jUlllet-octobre) et une SaIson seche A Sangalkarn, la 
pluvIOmetne etaIt de 365,6 mm entre 1984 et 1993, 
contre 541 mm de 1941 a 1970 avec des VarIablhtes 
mterannuelles de 14% L elevage et l'agnculture sont 
par consequent les deux pnncIpaler. actIvites econo
mlques, Ie maraichage constltuant la plus dorrunante 
Cette etude couvre hUlt VIllages et vmgt eleveurs 

MaterIel ammal 

Les ammaux sont a I ongme trypanotoIerants car 
la regIOn etaIt mfestee de glossmes avant les campagnes 
de lutte menees par Ie LaboratOIre natIOnal de l' e1evage 
(Toure, 1981 Toure 1983) La race caprme explOItee 
dans la zone penurbame de Dakar est un prodult du 
metlssage entre la chevre gumeenne et celIe du Sahel Ie 
pourcentage de sang de cette dermere allant crOIssant 

Collecte des donnees 

Smvi mdlvlduel des performances 

La methode utIhsee pour la collecte et la gestIOn 
des donnees est celIe du Programme pathoiogle et 
produCtIvlte des pettts rurrunants (PPR)" mItIe par 
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I InstItut senegalrus de recherches agncoles (I S R A ) et 
Ie C I R A D -E M V T Ce programme "Panurge' base 
sur un systeme de contrale et de SUIVI des performances 
mdlvldueIIes, est destIne a fourmr une estImatIon de la 
productlvlte des races locales en elevage tradltIOnnel 
(Faugere et Faugere, 1993) 

Les troupeaux sont Visites tous les qumzes Jours 
Les donnees enreglstrees sont les SUlvantes 

SUlVl de la demographle du troupe au (repro
ductIon, explOItatIOn, mortahtes) et SUlVl samtalre 

Contrale blmensuel de la productIon lrutIere 
Seules les quantltes de lrut prelevees par Ie berger 
sont notees Le contrale lrutter s'effectue avec des 
pots de mesure La converSIOn en pOlds a ete faIte 
en multIphant les quantltes obtenues par la denslte 
moyenne du lrut (1,035) 

SUlVl de la croIssance des chevreaux par des pesees 
mensuelles de la nrussance a I an 

Chaque actlOn menee sur Ie terram est conSIgnee 
sur une fiche Les donnees recuetlhes sur ces fiches sont 
ensUlte transcntes sur un "ficruer manuel" comportant 
une fIche par ammal Chaque fIche conttent les 
mformattons concernant Ie deroulement de la cam ere 
de l' ammal depUIs son entree dans Ie troupeau Jusqu a 
sa sortle La coherence des mformatlons recuetlhes est 
testee sur ce fichier manuel avant la salSle sur Ie fichier 
mformattque 

Enquetes a l'echelle des troupeaux 

SUlVl des recettes et des depenses hees a la 
productlOn laitIere caprme par des enquetes 
mensueIIes, 

SUlVI des pratlques de condUlte sur parcours 
enquetes biannueIIes sur les paturages utthses les 
temps de parcours, 

Sondage sur la valeur ahmentalre des parcours 
naturels en 1992 et 1993 prelevements mensuels 
de blOmasse herbacee sur 12 SItes IdenttfIes, 
determmatton de la mattere seche et analyse 
bromatologIque Sur chaque SIte la bIOmasse est 
mesuree a l'rude d'un peson sur cmq bandes d'un 
metre carre pnses au hasard EnsUlte un 
echanttllon est preleve pour frure 1'0bJet d'une 
analyse chImIque 

Analyse des donnees 

Le systeme de gestIOn des donnees du programme 
Panurge genere automatlquement certames vanables 
comme I'mtervaIIe entre mises bas, Ie pOlds a age type 
et Ie GMQ II assure une sortte des donnees sous 
plus leurs formats transferables au ChOlX sur des logiciels 
d'analyse Les donnees des enquetes ont ete salSles sur 
Dbase,et les analyses effectuees grace au loglclel 
"StatIstIcal Program of SOCIal SCIence" SPSS 
VerSIOn 4 0 II permet d' effectuer des analyses 
stattsttques sur des effectlfs generalement megaux et 
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non proportlonnels Les modeles d analyse de varIance 
multtfactonelle generalement utthses sont de la forme 

y = XB +e 

ou Y est un vecteur d observatIOns relatlves a la 
variable exphquee 

X est une matrice des coeffiCIents fIxes pour 
Ie caractere consldere, 

B est un vecteur mconnu des effets fIxes des 
facteurs testes, et 

e est un vecteur mconnu des erreurs aleatOlres 
normalement distribuees 

Resultats et discussions 

Peuplement ammal 

Structure demographlque 

La figure 1 represente la structure demograpruque 
des capnns SUIVlS au 31 JUIllet 1994 Les troupeaux sont 
essentlellement constltues de femelles, qUI representent 
75% de I' effectlf total Leur camere est longue, 3% des 
femelles depassent l' age de sept ans La base large de
note une fecondlte elevee Les males sont explOltes tres 
Jeunes Les boucs ages de plus d un an representent 22% 
des miiles 

ProprIete des ammaux 

Les capnns apparttennent aux femmes qUI en 
detlennent 80% Contrrurement aux bovms, Ie confiage 
est rare chez les capnns et ne concerne que 13% du 
cheptel Les propretalres sont les membres de la famille, 
des parents ou arm!> des VIllages VOlsms 

Condmte des troupeaux 

La condUlte des troupeaux est l' ensemble des 
pratlques rruses en oeuvre par les eleveurs sur leurs 
anlmaux en vue d' assurer leur entretlen et de les mettre 
en condItIon de reahser les performances qu'tls en 
attendent (Landrus, 1987) On dIstmguera ICI les 
pratlques d'ahmentatton (condUlte au paturage, 
complementatIOn et abreuvement) de logement de 
trrute et de condUIte de la reproductIon 

AhmentatIon et abreuvement 

Les paturages naturels constItuent les prmclpales 
ressources ahmentrures des ammaux dans la zone La 
productlvlte de la strate herbacee est fatble, VOlre nulle 
pendant 8 mOlS surles 12 de I annee Les prelevements 
de bIOmasse effectues sur 12 SItes en 1992 et 1993 ont 
revele une productIOn fruble compnse entre 500 kg et 
800 kg de matlere seche par hectare La strate hgneuse 
est composee de May tenus senegalensls d'Acacla 
alblda, de Parmarz macrophyla, de Crateva rellglOsa 
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FIgure 1 Structure demographlque des caprms etudles 

Les capnns sont condUlts au paturage Ie matm vers 
dIX heures et ramenes vers dIx-neuf heures pendant la 
SaIson seche ou 17 heures pendant la SaIson des plUles 
L abreuvement se faIt une fOls par Jour pendant la saIson 
seche, durant la saIson des plUles, les ammaux peuvent 
beneficIer de l' eau des mares Au retour du paturage, la 
complementatIOn est presque mexIstante les pro
ducteurs eshmant que les caprms sont des ammaux 
resIstants TroIS eleveurs pretendent complementer les 
ammaux les plus faIbles et les femelles aIlaItantes avec 
essentIeIlement du fom de brousse Les sous-prodUlts de 
marakhage sont dIstnbues en pnorIte aux bovms et 
OVInS 

Trade 

La traIte manuelle des chevres s'effectue une fOls 
par Jour, Ie mahn, avant Ie depart du troupeau pour Ie 
paturage Elle est pratIquee dans 90% des cas par les 
femmes 

La descente du laIt chez la chevre n est pas 
shmulee par la tetee Les chevreaux n ont acces a la 
mamelle qu une fOlS la traIte termmee Elle demarre une 
semame a un mOlS VOlre deux apres la nuse bas en 
fonctIOn de la SaIson de la taIlIe de la portee et du rang 
de mIse bas Toutes les femelles ayant mls bas ne sont 
pas traItes La decIsIon de traIre une femelle depend de 
son potentIel estlme par I eleveur aInSI que du nombre 
de petIts a all alter Les pnmIpares sont rarement traItes 
Le sevrage est naturel et mtervIent entre 5 et 6 mOls II 
peut etre cependant precoce lorsque la femelle redevIent 
gravIde rapIdement Tous les eleveurs ne pratIquent pas 
la traIte Cmq (5) d'entres eux 1'0nt abandonnee en 
raIson de leurs effectIfs faIbles (2) ou parce qu lIs 
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Femelles 75,4% 

0% 5% 1 % 15% 20% 25% 30% 

estIment les condItIOns d explOItatIOn peu favorables a 
une productIOn laItIere soutenue (3) 

Reproduction 

Les males et les femelles ne sont separes que les 
sOlrs 10rsqu'Ils sont attaches au pIquet Les males en age 
de reproductIOn n' ayant ete m vendus, m retenus pour la 
reproductIOn, sont castres par les methodes tradI
tIOnnelles La castratIOn demeure cependant une 
pratIque rare en raIson de 1 explOItatIOn precoce des 
males L accouplement se faIt done en monte naturelle 
et toute 1 annee 

Logement 

Les capnns sont parques au pIquet en pleIn aIr 
pendant toute la nUlt et generaIement a I'Inteneur des 
conceSSIOns pour permettre une surveIllance plus 
rapprochee a cause des vols 

Condmte samtaIre 

Le traItement des dIfferentes pathologIes se faIt 
par les methodes tradItIOnnelles Les agents de I elevage 
ne sont JamaIs solhcltes et les ammaux ne sont pas 
deparasItes La vaccmatIon contre les maladies n est pas 
systematique car elle est payante Les eleveurs SUlVIS ne 
I ont J amals demandee 

Resultats et diSCUSSions 
Dans la zone penurbame de Dakar, les capnns 

sont explOltes dans des condItIons ahmentaues et 
samtaIres dlfficIles Les producteurs n'ont pas change 
leurs pratIques de condUlte malgre la presence d'une 
productIon ammale IntensIve dans la regIOn 
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ReproductIOn 

RepartItIon des mlses bas 

La repartItIOn des naIssances est blmodale 
(fIgure 2) avec une penode prmclpale des naIssances 
entre novembre et JanvIer (42,8% des naIssances), 
une seconde penode entre fevner et JUln (40,2% des 
naIssances) et enfm une SaIson avec peu de naIssances, 
de JUlllet a octobre (17% des naIssances) Les sallhes 
fecondantes des chevres sont plus frequentes entre Jum 
et aout c'est-a-drre en fin de SaIson seche et en debut 
de salson des plUles Cela est he a la ruspomblhte des 
feuIlles et gousses d' arbres tels que l' acaCIa en fm de 
SaIson seche et l' abondance du paturage en aofit Les 

Nb de mlses bas 
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20 

sallhes sont egalement frequentes entre septembre et 
JanVIer c' est-a-dlre en fin de SaIson des plUles et en debut 
de SaIson seche frOlde Cette pen ode reste touJours 
favorable sur Ie plan ahmentaIre 

Les femelles ayant mIS bas entre JUlllet et octobre 
ont ete fecondees entre fevner et maI Elles ne sont pas 
nombreuses a cause des condItIOns ahmentaIres plutOt 
defavorables (pleme salson seche) Dans Ie nord du 
Senegal, Faugere et at (1989) observent une pen ode de 
mIse bas en SaIson seche 60 a 70% des naIssances ont 
heu en quatre mOls (decembre a mars) tandls qu'au sud 
les mIses bas ont heu toute l' annee avec deux regrou
pements des naIssances (mars-avnl-maI et septembre

octobre-novembre) 

Nov Dec Jan Mars Avril Mal JUIn Aout Sept Oct 
MOls de la mise bas 

FIgure 2 RepartltlOn des mlses bas au cours de I annee 
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Pour toutes les analyses, statIstIques ulteneures on 
dIstmguera une SaIson I (novembre aJanvIer) une salson 
II (fevner aJum) et une SaIson III (jmllet a octobre) 

Age a la premiere mise bas 

La moyenne generale de I' age a la premIere mIse 
bas est egale a 469,02±135,7 Jours SOlt envIron seIze 
(16) mOls Cet age est supeneur a celm de 361 Jours 
rapporte par Faugere et at (1988) dans la regIOn de 
Kolda malS mfeneur a celm de 522 JOurs rapporte par 
Faugere et at (1989) dans la regIon de Louga 

Intervalle entre mlses bas 

L'mtervalle moyen entre mIses bas est de 28045 
± 94,9 Jours SOlt enVIron neuf (9) mOls II est mfeneur a 
celm de 367 Jours rapporte par Faugere et at (1989) a 
Louga maIS supeneur a celm de 248 ± 8 Jours rapporte 
par Faugere et at (1988) dans la regIOn de Kolda 
Cependant, II est comparable au chlffre de 283 Jours 
observe par Berger cIte par Moubmou (1990) 

Ce parametre est mfluence par plusleurs facteurs 

• La SaIson de mIse bas mfluence (P<0,05) 
I mtervalle entre chevrotages Les mtervalles les 
plus courts sont obtenus pendant la SaIson III 
(hlvernage) car la quantlte et la quahte du fourrage 
dlspomble permettent une repnse rapIde des 
actIvites sexuelles des femelles Les chevres ayant 
mls bas au cours des SaIsons I et II ont des mter 
valles entre mIse bas plus longs Cela seraIt dfi au 
faIt que Ie dlspomble fourrager se rarefle progres
slvement de la salson seche frOlde a la salson seche 
chaude 

• L annee de mIse bas a une mfluence tres 
sIgmflcatIve (P<O 01) sur I mtervalle entre mlses 
bas L'mtervalle Ie plus court est relatIf aux mIses 
bas de 1993 

• Le rang de la mIse bas a une mfluence slgmflcatIve 
(P<O 05) sur I'mtervalle entre mIses bas Celm-cI 
dImmue progresslvement de la 1 ere a la 4eme mIse 
bas Ce resultat correspond a celm rapporte par 
Faugere et at (1988) dans la regIOn de Kolda Cette 
dImmutIOn progressIve est peut-etre a her a la 
crOIssance des femelles lesquelles atteIgnent leur 
pOlds adulte a partIr de la 4eme mIse bas 

Prohficlte 

La portee moyenne est de 1 36 chevreau un 
chiffre compns entre ceux de 1 24 rapporte par Faugere 
et a[ (1989) a Louga et de 1 50 enregistre par Faugere 
et a[ (1988) dans la regIOn de Kolda 

Performances de crOissance 

POids moyen et gam moyen quobdlen 

Les pOlds moyens et les GMQ enreglstres sont 
presentes aux tableaux 1 et 2 et les courbes de crOIssance 
a la figure 3 
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Tableau 1 POlds moyens (kg) en jonctlOn de [ age 

Age (mOls) Femelles Mll.ies 

Nmssance 1 7± 0 4 (n=78) 2 2± 0 6 (n=41) 

1 44± 1 2 (n=319) 4 6± 1 2 (n=335) 

3 8 1± 1 8 (n=283) 8 7± 2 2 (n=296) 

6 125±26 (n=234) 13 2± 3 (n=197) 

9 15 8±3 2 (n=152) 168±31 (n=102) 

12 19 1± 3 (n=78) 20 3± 3 2 (n=36) 

Tableau 2 Gam moyen quotldlen (GMQ) par classe d age 

Classed age 

1-3 mOlS 

3-6 mOlS 

6-12 mOls 

Femelles 

61 4± 22 (n=274) 

45 6± 19 (n=232) 

38 9±12 (n=78) 

Males 

66 7± 26 (n=281) 

50 9± 25 (n=192) 

38 7± 11 (n=36) 

La crOlssanl-e des chevreaux entre un et douze 
mOlS est supeneure a celie enregIstree a Louga et Kolda 
mms lllfeneure a celie observee a Kaolack 
(CIRAD-EMVT 1991) Le pOlds adulte des femel1es (a 
partIr de la 4eme mIse bas) attemt 25±2 kg sur 140 
observatIOns, une moyenne mfeneure a celles de 31 kg 
observee a Kaolack et de 27 kg enreglstree a Louga 
maIS supeneure a celie de 23 kg rappOltee a Kolda 
(CIRAD-EMVT, 1991) 

Facteurs de variatIon de la crOissance 

L'analyse de varIance montre que la SaIson de 
nalssance a un effet slgmficatIf a tous Ies ages De l' age 
d'un a trOIS mOlS, les chevreaux nes en SaIson III sont 
plus lourds du faIt du dlspomble ahmentatre en SaIson 
des plmes Par contre a douze mOls les petIts nes en 
SaIson I devlennent plus lourds du faIt de I effet de la 
crOIssance compensatOlre pendant la SaIson des plmes 
L'annee de naIssance a un effet hautement slgmflcatIf 
(P<O,OOl) sur les pOlds des ammaux ages de un a trOIS 
mOls Les pluvIOmetrles enreglstrees en 1992 et 1993 
sont faIbles MaIS la repartItIon en 1993 est meIlleure et 
la dlspomblhte en herbe du paturage s'est prolongee 
Jusqu'aumOlsd'avnldel annee 1994 D'autresfacteurs 
peuvent Jouer tels que la temperature, I'hygrometne, etc 

L'analyse de varIance montre que Ie mode de 
naIssance a un effet sIgmficatIf sur la crOIssance des 
chevreaux ages d'un a 12 mOlS Les trIples sont plus 
legers que les Jumeaux et encore plus que les prodmts 
SImples La dIfference est plus nette a trOIS mOls (1 kg 
de moms que les Jumeaux 1 9 kg de moms que les 
prodmts SImples) Cela peut s exphquer par Ie faIt que 
la productIOn maternelle serrut msufflsante pour couvnr 
totalement les besoms de deux ou trOIS prodmts Ce 
phenomene est sIgnale par Faugere et al (1988) qm 
precIsent cependant que les doubles et tnples en 
patlralent moms longtemps du frut dune aptItude plus 
precoce a utlltser Ie fourrage, ce qm a egalement ete 
constate ICI sur les GMQ entre trOIS et SIX mOls (P<O 05) 

Chez les caprms, l'effet du sexe sur Ie pOlds est 
hautement slgmfIcatlf (P<O 001) a tout age Les males 
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FIgure 3 Courbe de croissance des chevreaux 

sont legerement plus lourds a un m01S (200 g) et la 
dIfference augmente reguherement pour attemdre 1,2 kg 
a douze m01S Les males prennent plus rapldement du 
p01ds que les femelles entre 1 et 3 m01S Cela est dfi au 
fatt qu'tls nalssent plus lourds et sont plus compettttfs 
que celles CI pour I utIhsatIOn du lalt maternel Par la 
sUIte, la dIfference de GMQ s' estompe progres
Slvement Les maIes attelgnent plus rapldement leur 
p01ds adulte tandls que les femelles sont en pleme phase 
de cr01ssance En plus llfaudratttemr compte de la pnse 
de pOlds supplementatre lIee ala Iere gestatIon chez les 
femelles 

L' effet du rang de mIse bas est hautement 
slgmflcatIf (P<O,OOI) au cours des tr01S premIers m01S 
de la VIe Au Iere m01S, les prodUIts de meres multl
pares sont plus lourds que ceux des pnmlpares A partIr 
du 2eme m01S, les chevreaux ISSUS des pnmlpares 
devlennent plus lourds Cette SItuatIOn s'exphque par 
Ie fatt que chez les pnmlpares la tralte est rare et la 
prohflclte est mfeneure a celle des multlpares 
Generalement, Ie latt est entlerement dlspomble pour un 
chevreau Le p01ds plus fatble au ler m01S des prodUIts 
de pnmlpares peut etre he a la productIon lalttere plus 
fatble des meres 

Le troupeau a un effet hautement slgmflcatIf 
(P<O,OOI) a tout age Ce phenomene s'exphque par les 
prattques d'elevage dlfferentes d'un eleveur a un autre 

Mortahte 

Donnees generales 

La figure 4 presente la repartltton des mortahtes en 
fonctIOn de l'age au deces L'analyse de cette repartltton 
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permet d'Identtfier une penode de mortalIte sous la 
mere de la nalssance Jusqu'a 3 m01S (551 %) Cette 
perte sous la mere est pnnclpalement due aux maladIes 
(gaIe) et aux troubles de la cr01ssance 

La fIgure 5 presente l' evolutIOn de la mortahte des 
ammaux au cours de l' annee Pendant Ie m01S de mat, 
on enreglstre 19,5% de mortahte Cette perte en fin de 
satson seche est probablement hee a I affatbhssement 
des femelles en lactatIOn SUIte au manque de res sources 
ahmentatres pendant cette Sat son Les pertes en satson 
des plUIes correspondent a des mortalItes d'ammaux 
sevres essentIellement a la SUIte de dlarrhees 

QuotIent de mortahte 

La mortahte est appreClee sur un effecttf Inlttal 
l'estlmateur est donc un quotIent de mortahte (et non un 
taux) Compte tenu du fatt que les ammaux (surtout les 
males) sont exploltes de mamere precoce Ie calcul du 
quotIent tIent compte des ammaux "emIgres' On admet 
que les ammaux explO1tes ont ete en moyenne exposes 
au nsque de mounr pendant la m01t1e de la pen ode 
conslderee et que chacun compte pour un demI-suJet 
dans la populatIOn exposee Les quotIents de mortahte 
sont calcules pour les quatre classes d age de 3 mOlS pour 
temr compte de la varIatIOn du taux d'emlgratIOn en 
fonctIOn de l' age C est a partIr de ces quatre quotIents 
qu' a ete calcule Ie quotIent de mortahte de la classe 0-12 
m01S Pour ceUe etude, on dIspose d'une cohorte 
d'ammaux nes entre mars 1992 et septembre 1993 

Le tableau 3 presente les quotIents de mortahte par 
classe d'age et par sexe Pour la classe 0-12 m01S la 
mortallte des males est plus elevee (25,8%) que celle 
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Figure 4 Mortalzte des chevreaux entre 0 et 12 mOIS 
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Figure 5 EvolutIOn des mortalztes au cours de I annee 

des femelles (23 7%) Le quottent general pour les deux 
sexes est de 32,4% Pendant 1 annee, 1a mortahte des 
males est plus e1evee que celle des femelles, mms les 
dIfferences ne sont pas statIsttquement sIgmficattves 
(P>O 05) Pour les ammaux des deux sexes, 1a mortahte 

Small Ruminant Research Network Workshop 

MOls 

vane avec 1 age et est plus Importante entre 0 et 3 mOlS 
avant de dImmuer pendant Ie reste de l' annee Ces 
quotIents de mortahte males et femelles sont mfeneurs 
a ceux rapportes par Faugere et at (1988) dans la regIOn 
de Ko1da (47% et 30%, respectlvement pour 1es males 
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Tableau 3 Quotzent de mortallte par classe d age et par sexe 

Femelles 

Classes d age I M Em Qm 

0-3 mOls 177 25 141 187 

3-6 mOls 151 10 2 66 150 

6-9 mOls 139 13 5 100 127 

9-12 mOls 121 6 14 53 99 

0-12 mOls 177 237 187 
Qm quotient de mortahte theonque 
I effecttf !DItta! 
M ammaux morts 
E ammaux explOltes 

et les femelles) Le quotIent annuel pour les ammaux des 
deux sexes est compns entre les resultats de Louga 
(25%) et ceux de Kolda (32%) (IEMVT-ClRAD, 1991) 
Les quonents de mortabte annuelle selon la salson de 
natssance sont de 32,8% pour la salson 1,33,2% pour la 
salson II et 29,2% pour la satson III La salson de 
naIssance ne semble pas lllfluencer de malllere 
sIglllfIcahve Ie quohent de mortahte (ChI2 =5 99 avec 
ddl=2) 

Chez les capnns, Ie taux de naIssances gemellatres 
est eleve Cet avantage n' est 11 pas contrebalance par un 
taux de mortahte eleve? En moyenne, 295% des 
naIssances sont sImples et 35,6% sont multIples La 
tadle de la portee 3 a ete rattachee a la 2 en ratson d'un 
effechf Imhal fatble La dIfference entre les portees des 
natssances sImple et multIple n'est pas stahshquement 
SIglllfIcahve (P<O,5) 

Causes de mortahte 

Le tableau 4 presente les causes de mortahte par 
age 

La premIere remarque est Ie pourcentage eleve des 
causes de mortahte non IdenhfIees (37%) Le fatt que 
l'eleveur ne pUIsse pas due s'11 s agit de I evolutIOn 
dune maladle ou d un accIdent montre que Ie contrOle 
des ammaux est dIffIcde 

Tableau 4 Causes de mortahte pm classe d age 

MaIes Totaux 

M E Qm M E Qm 

34 3 19 1 364 59 4 163 

10 13 70 301 20 15 68 

8 20 68 266 21 25 83 

5 23 58 220 11 37 55 

258 364 324 

La seconde remarque est l' absence des maladies 
transmises par les hques telles que l' anaplasmose, 
affectIOns repandues dans la zone (Gueye et at , 1986) 
L'mterloculeur est un element Important dans la quahte 
de I'mformatIOn recuedhe Les enfants, qUI assurent la 
condUIte au paturage d'ou des ammaux ne reVIennent 
pas n ont pas ete aSSOCIes aux enquetes Et pourtant 11s 
auratent peut-etre pu donner des preCISIOns sur l'etat et 
les sIgnes deceles sur l'ammal avant son deces Par 
a111eurs des VIsItes tous les 15 JOurs nous semblent 
elOlgnees pour permettre aux techlllclens d'idenhfIer 
toutes les maladIes qUI peuvent aVOlr des formes 
d'evoluhon algue Le programme PPR a d'atlleurs 
mstaure un SUiVI samtatre a ratson dune VisIte tous les 
trOIS Jours (Mouhn, 1993) 

ProductIon ImtIere 

11 n'a pas ete possIble d eshmer la quantIte de latt 
consommee par les chevreaux En mIheu tradItIOnnel, 11 
est tres dIffIcIle d'uhhser la methode de la double pesee 
du chevreau avant et apres la tetee Les resultats de 
recherche en statIOn qUI seront dlspolllbies pro
chamement permettront d eshmer la quanhte de latt 
consommee par les chevreaux en fonchon de la 
crOIssance 

Causes Age {mOls) 

0-3 3-6 6-9 9-12 12-24 >24 Total % 

ACCident 4 7 4 1 5 4 25 87 

MalnutntlOn troubles 36 8 2 2 4 0 52 18 1 
de la crOIssance 

Maladies dont 38 24 17 6 13 6 104 361 

gale 14 10 10 2 5 3 44 153 

dmrrhee 12 4 1 0 2 0 18 6,2 

Troubles resplratOlres 3 3 0 2 0 9 3,1 

Maladies non Identlfiees 9 7 6 2 7 2 33 11,5 

Causes non Identlflees 31 19 10 5 13 29 107 37,1 

Total 109 58 33 14 35 39 288 100 

% 37,8 20,1 11,5 49 12,2 13,5 100 
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Donnees generales 

La duree moyenne de lactatIOn est de 184±71 Jours 
SOlt envIron SIX (6) mOls chiffre vOIsm de celm de 180 
JOurs rapporte par Charray et al (1980) sur la c,hevre 
sahehenne Chez la chevre de Massakory, e\1e est de 135 
± 6 JOurs sur 173 observatIons avec des extremes de 54 
et 155 Jours (Charray et at, 1980) La productIon laItIere 
moyenne prelevee est de 31±1l kg avec un mmImum 
de 11 kg et un maXImum de 56 Kg Quant a la duree 
moyenne de la traIte, eIle est de 140±65 Jours Enfin,la 
productIOn lrutIere moyenne prelevee par Jour de traite 
est de 273±162 g avec un mimmum de 61 g et un 
maxImum de 557 g 

Facteurs de varIatIOn de la quanbte de lart prelevee 

Le stade de lactatIon mfluence la quanhte de laIt 
traIte (fIgure 6) Les quanhtes de laIt prelevees par JOur 
sont maximales entre la 4eme et la 6eme semames 
Ensmte, eIles dImmuent progressIvement la baIsse etant 
plus forte au-dela de la 14e semame 

La SaIson de mIse bas a une mfluence hautement 
slgmficatIve (P<O 001) La quantIte de laIt trrute apres 
les mises bas de sruson des plmes est plus Importante 
Cela est he a la dispombIlIte et a la bonne valeur 
nutntlve de I'herbe La duree de la trrute est plus longue 
Cette production laitIere dimmue SI la mIse bas 
mtervIent en SaIson seche frOlde les capnns beneficlant 
d un paturage de quahte moyenne Elle deVIent 

Production laltlere 
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Production laltlere des capnns en milieu peul 

medIOcre avec une mIse bas de SaIson seche chaude, 
I ahmentatIOn etant la contramte majeure 

Le rang de la mIse bas a un effet sIgmficatIf 
(P<0,05) sur la productIOn lalhere Les femelles pnmI
pares subIssent une preSSIOn de trrute moms forte que les 
multIpares La productIOn lrutlere aug mente avec, Ie rang 
de lactatIOn Cela est a her a la dlmmutIOn progressIve 
des besoms de crOIssance des femelles au fur et a mesure 
qU'elles s approchent du pOlds adulte Les femelles 
allaltant deux chevreaux prodmsent autant de laIt traIt 
que celles qm n'en allaItent qu'un Ces resultats 
corroborent les observatIOns de Koussou et Bourzat 
(1993) et de Chamchadme (1994) 

Le troupeau a un effet hautement sIgmficatIf 
(p<O ~Ol) sur la quantIte de laIt trmte Une etude plus 
poussee des pratIques d'elevage s avere mdIspensable 
pour exphquer ces dIfferences 

Trarte et crOissance des chevreaux 

II conVIent de SIgnaler qu au tableau 7, on n'a pas 
repre~ente les deux sexes separement car II n y a pas eu 
d'mteractIOn entre la pratIque de traite et Ie sexe 

L effet de Ia traIte sur la croIssance des chevreaux 
est sIgmfIcatIf (P<0,05) entre Ie 2eme et Ie 6eme mOls 
pen ode au cours de laquelle la dIfference de pOlds va de 
300 a 800 g Ce phenomene peut s exphquer par Ie fait 
que la tralte commence generalement au-dela d'un mOls 
apres la mIse bas et se termme vers cmq a SIX mOls Les 

.... .... ',,------ ................ .... -.. ....... 132 

120 

108 
--- MG = moyenne generale 

55 = salson seche (Av -M -J ) 

96 5P = salson des plules (Aout - Sept) 

84 

2 4 6 8 10 12 14 16 18 20 
Stade de lactation (semalnes) 

Figure 6 Quantlte de lalt plelevee enfonctlOn du stade de lactatlOll 
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Tableau 5 Analyse de vanance de La quantlte de lazt preLevee par Jour de trazte duree de la trmte et productIOn laltlere totale 
pre Levee 

Facteurs de vanatton 

SalsonMB 

DureeMB 

RangBM 

Eleveur 

Intervalle entre 

MB 

NBP 1 mots 

NBP2 mOlS 

NBP 3 mOlS 

DOL 

2 

2 

4 

9 

4 

2 

2 

2 

ProductIOn prelevee 
totale 

eM 
367* 

622* 

145NS 

545** 

336NS 

520NS 

lOONS 

240NS 

Duree de tralte 

eM 
8826* 

5312 NS 

4887 NS 

7892* 

5162NS 

3582NS 

4012NS 

3802NS 

ProductIOn 
prelevee/Jour de trrute 

eM 
27758*** 

16925** 

10495* 

12324*** 

2353 NS 

10349 NS 

23398 NS 

180NS 
*=p<o 05 **=P<O 01 **'i'=P<O 001 NS = non slgmficatlf eM = carres moyens DOL = degre de hberte MB=mlse bas 

chevreaux ISSUS de meres non traltes beneficlent de toute 
la productIon lattIere maternelle Cette dIfference de 
pOlds dlmlllue graduellement apres SIX mOls, les 
chevreaux dependant moms du latt maternel 

Tralte et mortahte des chevreaux 

11 ressort du tableau 7 que la pratIque de la tratte a 
une mfluence sur la mortahte des chevreaux, mfluence 
qUI n' est sIgmficatIve (P<O, 1) que pour la classe d' age 
0-3 mOIS La pratIque de tratte redUIt les quantItes de 
latt dispolllbies pour les prodUItS allattes Cela entraine 
des pOIds plus faibies (tableau 6) et donc des troubles de 
la crOIssance et des nsques de maladIes plus eleves 

Economle de l'elevage caprm 

Flux d'ammaux 

Le taux d'immigratlOn, rapport entre Ie nombre 
d' alllmaux entrant dans un troupeau et Ie nombre moyen 
d'alllmaux pour une penode conslderee (Landats et al , 
1986) est de 2,8% par an Les Peul achetent rarement 
des caprms L' achat porte en parhcuher sur des femelles 
Ie plus sou vent Jeunes (moms de deux ans) 

En deux annees de SUIVI, 318 capnns ont ete 
explOItes SOIt un taux annuel de 21 ,2 % Ce taux est falble 
compare a ceux rapportes pour la zone saheltenne ou Il 

Tableau 6 Influence de La trmte sur la croissance des chevreaux 

Pratique 

Absence de trrute 

Trrute 

DIfference de pmds 

Nlveau de slgruflcatlon 

NS= non slgmficatlf 

* =p<005 

126 

1 mms 2mols 

45±1 1 68±16 

4 5±1 3 65±17 

NS 03 

0 * 

vane entre 33 et 50% (Faugere et al , 1989) 11 est proche 
cependant des taux de 26% enreglstres dans la zone du 
delta au nord du Senegal (Tourrand 1993) et de 23% 
observes en Mauntame (Fran~OIs, 1989) Les ventes et 
les abattages representent respectIvement 61 et 32% des 
sortIes Les dons et trocs sont rares et n'mteressent que 
7% des alllmaux Ce taux assez falble peut s'expltquer 
par I' Importance de la traite dans la zone penurbame de 
Dakar En effet, on a observe que plus 1 eleveur a du latt 
de vache et de chevre moms Il vend d ammaux En effet, 
la vente de latt procure des revenus qUI permettent 
d' entretenrr quOtIdlennement Ie menage (pnse en charge 
des repas) Donc la vente d'alllmaux n mtervlent que 
lorsque survlent un besom plus Important (maladle 
voyage, achat d habIts etc) Les eleveurs qUI ne 
pratIquent pas la tralte explOItent 29% de leur cheptel 
capnn, contre 19% pour ceux qUI prelevent Ie laIt 

Le taux d'explOItatlOn des boucs de l'ordre de 
47%, est nettement supeneur a celUI des femelles lequel 
est de II % Pour les chevres Fran~ols (1989), Faugere 
et al (1989) Tourrand (1993) ont rapporte des taux 
d'explOItatlOn VOIsms, compns entre 10 et 13% Les 
males sont explOItes en pnonte par rapport aux femelles 
Ils representent 65% et 55% respectivement des ventes 
et des abattages Cette preference pour les males peut 
s'exphquer par leur mellleure vltesse de crOIssance et 
par consequent par une bonne valonsatlon a la vente En 

POlds (kg) 

3 mms 6 mms 9 mms 12 mots 

88±19 13 4±2 8 167±3 19 7t2 6 

8 3±2 3 12 6±2 9 16 1±3 2 19 3±3 3 

05 08 06 04 

* * NS NS 
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Tableau 7 Influence de la trQ/le sur les quotlents de mortallte 

0-3 

Tratte 176 

Absence de tratte 122 

Difference 55 

NlVeau de slgruficatlOn + 

NS= non slgmficatJf 

+ = slgmficatJf a 10% 

effet ils sont vendus plus chers (1500 a 2500 F CFA de 
plus) que les femelles 

La figure 7 presente la dIstnbutIOn mensuelle des 
ammaux explOItes L explOItatIOn est plus forte pendant 
Ies fetes relIgleuses (Tabasla et Tamxant) qUI ont eu heu 
entre maI etJum au cours des deux dermeres annees En 
effet, 37% des sortIes ont eu heu durant ces deux mOiS 
de 1 an nee 

ValorlsatJon du lad 

Dans la zone d'etude, une partIe du laIt de chevre 
est vendue a une petIte umte artisanale de productIOn de 
fromage Le reste, melange au laIt de vache, est vendu 
callIe dans les marches de la regIOn de Dakar L' auto 
consommatIon eXIste, maIS est diffIcIle a evaluer en 
raIson de son caractere occasIOnnel En effet Ies 
eleveurs des zones penurbames consomment plus 
volonuers du nz, et rarement d' Importantes quantItes de 
Imt (preparatIOn de couscous et de bOUIlhe) 

Taux d'exploltatlon 
(%) 

3-6 

69 

6,3 

06 

NS 

Production laltlere des capnns en milieu peul 

C1asse d age (mms) 

6-9 9-12 0-12 

84 51 333 

7 1 53 276 

13 02 57 

NS NS + 

Revenus monetalres 

Les charges monetaIres sont faibies en elevage 
capnn La mam-d oeuvre famlhale est exc1usivement 
utIhsee pour la gestIOn du troupeau (condUite au 
paturage, traIte, transformatIon et commerCIahsatIOn du 
laIt) L'achat de medIcaments ou d'ahments n a pas ete 
observe durant Ie SUI VI Les fraIs d achat de cordes ne 
depassent guere 1000 F CF A par troupeau et par an Les 
achats d'ammaux sont rares comme mdIque plus haut 
et ne representent en moyenne que 6600 F CFA par 
troupeau et par an En moyenne, les depenses monetalfes 
par troupeau s'elevent a 7800 F CFA 

Dans ceUe zone les prodUitS de la vente du laIt et 
des ammaux sont pns en compte les peaux et Ie fumIer 
ne sont pas valonses fmancierement Devant la 
difficulte rencontree pour estimer les quantItes 
autoconsommees par rapport a celles vendues, on a 
considere la quanute totale de lait prodUit (estImatIOn 
des controles bimensuels) dans Ie caleul des recettes Le 
pnx moyen du lItre de laIt en 1992 et 1993 etaIt de 283 F 
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Figure 7 EvolutIOn mensuelle des exploitations 
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CFA par htre Ce pnx est variable selon que la femme 
de I' eleveur vend Ie lrut au marche ou a un mtermedirure 
Les recettes de la vente de lrut s'elevent en moyenne a 
115000 F CF A par an et par troupeau Cette somme eqUI
valait avant la devaluatIOn a 6 mOlS de salrure d'un 
berger travaIllant dans l' elevage mtensif et a pres de 4 
mOlS de salrure d un ouvner qUI gagne Ie SMIG (salrure 
ffilmmun mterprofessIOnnel garantI, SOlt 30000 F CFA) 

Le pnx moyen de vente des capnns est de 8400 F 
CFA Les recettes de la commercIalIsatIOn des ammaux 
s elevent en moyenne a 44800 F CFA par an Cette 
somme serrut de 73500 F CFA SI tous les ammaux ex
plOltes etalent destInes a la vente 

Les eleveurs qUI ne pratlquent pas la traIte vendent 
en moyenne deux ammaux de plus que les autres et ont 
un quotIent d'explOltatlOn entre 0 et 12 mOlS (26,3%) 
supeneur a celUI de leurs homologues qUi tralent leurs 
ammaux (23%) Ils gagnent amSI 60900 F CFA par an 
contre 40500 F CFA pour ceux qUI font la trrute Cette 
dIfference de recettes POUffalt s exphquer par la 
productIOn d ammaux plus lourds a 6 mOlS chez les 
eleveurs non producteurs de lrut 

L' elevage capnn genere des revenus assez 
substantIels de l'ordre 53400 F CFA pour les eleveurs 
qUI ne pratIquent pas la trrute et 148000 F CFA pour les 
autres, SOlt respectIvement pres de 3 mOlS et 8 mOIS de 
salarre d'un berger travrullant dans la zone Les capnns 
constItuent donc une lmportante source de revenus pour 
les producteurs 

La pnse en compte des evolutIOns d effectIfs aurrut 
permls d' estlmer la valeur du cheptel accumule pendant 
la penode d'etude en comparaIson avec la valeur du 
cheptel explOlte Vne evaluatIOn economlque plus 
complete auralt permIs de mleux analyser Ie role de la 
fumure orgamque dans la productIvlte de la partie 
vegetale de I explOItatIOn La fonctIon soclale des 
caprms n'est pas bIen appreclee Pourtant, les eleveurs 
abattent en moyenne 3,3 anImaux par an a I' occaSIOn des 
ceremomes famlhales et autoconsomment du lrut 

ConclUSIOn 

L' objet de cette etude est d' analyser la productIon 
lrutIere capnne en elevage tradltIOnnel et ses facteurs de 
varIatIon On a constate pour I' ensemble des parametres 
etudles (reproductIon crOIssance mortahte) que les 
resultats obtenus sont mtermedlrures entre ceux de la 
zone de Kolda au sud et celIe de Louga au nord du pays 
La race explOItee (crOlsement race sahehenne-race 
gumeenne) et les condItIOns chmatIques mtermedlrures 
pourralent etre des facteurs exphcatlfs La productIOn 
laltIere prelevee (31±11 kg) ne peut etre comparee aux 
chlffres rapportes dans la blbhographle eXIstante car la 
quantIte consommee par Ie ou les chevreaux n'a pas ete 
pnse en compte Neanmoms, la quantlte de lalt tralte est 
fortement mfluencee par les facteurs du mIlIeu, la 
sruson I' annee, Ie rang de mIse bas et surtout Ie 
troupeau 
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L' ahmentatIOn est un des facteurs hmltants pour la 
production laltlere Pendant I hlvernage, cette pro
ductIon est elevee du frut de la dIspombIlte d' un paturage 
abondant de bonne quahte Cependant, en sruson seche 
surtout chaude la productIon est fruble Pour palber ce 
defiCIt, une complementatIOn s Impose surtout pour les 
femelles allrutantes L abreuvement dOlt etre egalement 
assure pendant cette penode 

Comme I ahmentatIOn la sante est un facteur de 
premIere Importance La mortahte des Jeunes est tres 
elevee et entrave de mamere directe l' augmentatIon de 
la productIon lrutIere dans la mesure ou la dIsparltlOn 
precoce du ou des chevreaux entralne presque auto
matlquement l'arret de la traIte Un SUlvl samtarre du 
troupe au est mdIspensable pour garantlr une pro
ductIvIte maximum 

Ces deux facteurs constItuent donc les pnnclpaux 
obstacles a I augmentatIOn des productIons capnnes La 
levee de ces contramtes pourrrut permettre d'amehorer 
senslblement la productIvlte lrutIere en mIlIeu eleveur 
La SUIte des recherches dOlt donc s'mscnre dans cette 
dynamlque 
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Factors affecting goat milk production in a Fulani area 

Abstract 

ThIS study of the factors of vanatIOn III goat mIlk 
productIon m Fulalll systems was carrIed out m the 
Nmyes area of Dakar, Senegal ReproductIon, growth 
mortalIty and mIlk productIOn parameters were 
analysed Age at first krddmg was 16 months and 
krddmg mterval was 280 days Average htter SIze was 
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1 36 krds and mortahty quotIent was hIgh at 32 4% 
LactatIOn length was 184 days whrle mIlk offtake per 
lactatIon was 31 kg Goat productIon plays an Important 
SOCIal and economIC role m thIS area, provldmg 
substantIalmcome and contrlbutmg to people's ammal 
protem needs 
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Contagious caprine pleuropneumonia: Diagnosis 
and control 

F R Ruranglrwa1 2 and T C McGUlre1 

1 Department o/Vetermary MICrobLOlogy and Pathology 
Washmgton State UmversIty Pullman USA 

2 Small Rummant CRSP POBox 58137, Nazrobl, Kenya 

Abstract 
ContagIOus capnne pleuropneumoma IS a dIsease 

wIth hIgh morbIdIty (80-100%) and mortalIty (60-80%) 
rates RapId dIagnosIs of thIS devastatIng dIsease IS 
essential for ItS ImmedIate contamment A pen SIde 
dIagnostIc test - latex agglutmatIOn - based on the 
carbohydrate elaborated by Mycoplasma caprzcolum 
subsp caprtpneumomae (Mccp) has been descnbed 
One way to contam and control the dIsease IS through 
vaccmatIOn A lIqUId vaCCIne IS presently In use 
However, freeze-dned saponm kIlled Mccp has been 
shown to confer protectIve Immumty of over 12 months 
The freeze-dned antIgens are stable one year after 
storage at 4 C or 22 C ThIs mdIcates that a freeze-dned 
vaCCIne IS feasIble and mdeed prelImmary field traIls 
have IndIcated that a freeze dned vaCCIne confers 
proteCtIve Immumty 

IntroductIon 
ContagIOus capnne pleuropneumoma (CCPP) IS a cause 
of major economIC losses to goat productIOn m at least 
30 countnes In Afnca and ASia contammg a total goat 
populatIon of more than 300 mIllIon ClaSSIcal, acute 
CCPP IS caused by Mycoplasma caprzcolum subspecIes 
caprzpneumomae (Mccp) (MacOwan and MIllette 
1976) ongmally known as Mycoplasma F38 ThIS 
mycoplasma was fIrst Isolated from the lungs of goats 
WIth pleuropneumoma m Kenya and demonstrated to 
cause CCPP (MacOwan and MIllette 1976) 
Subsequently, Mccp has been Isolated In other countnes 
mcludmg Chad, EthIOpIa, IndIa, Oman, Sudan, TumsIa, 
Turkey and Uganda and pleuropneumomc dIsease 
mdlstmgUlshable from naturally occumng CCPP has 
been expenmentally reproduced WIth Mccp by several 
research groups The dIsease IS charactensed by 
flbnnous pleuropneumoma WIth Increased 
straw-coloured pleural flUId MorbIdIty and mortalIty 
rates may reach 100% and 80% respectively Close 
contact among goats IS necessary for spread of the 
dIsease (MacOwan and Mmette 1976) 

DiagnOSIs 
The diagnOSIS of outbreaks of CCPP IS complIcated by 
other mfectIous agents causmg snrular syndromes 
Pleuropneumomc dIsease resemblIng Mccp-assoclated 
CCPP can also be produced by Mycoplasma mycoldes 
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subsp caprz (Mmc) and capnne vanants of M mycOldes 
subsp mycOldes (Mmm) Mmc was OrIgInally 
conSIdered to be the cause of CCPP, but ItS full 
Importance as a pathogen of goats has now become 
doubtful, both because of the dIscovery of the Mccp and 
because many Isolates prevIOusly claSSIfIed as Mmc 
have subsequently been found to be capnne varIants of 
Mmm Mmc has been Isolated from several countnes m 
AfrIca and ASIa, and from Austraha The dIsease 
reproduced expenmentally WIth Mmc IS largely 
restrIcted to the thoraCIC caVIty, WIth or WIthout a 
septIcaemIC phase and death In contrast, caprIne 
van ants of Mmm generally causes a syndrome whIch 
may mclude not only pleuropneumoma but also mastItIs, 
polyarthrItIs, keratoconJunctIvItIS, acute septIcaerruc 
death, sometImes WIth symptoms of the central nervous 
system, and abortIOn Mmm IS a major cause of dIsease 
In goats In USA, France, Israel and IndIa 
Expenmentally, the dIsease caused by Mccp dIffers 
from that produced by Mmc and Mmm m bemg readIly 
contagIOUS and fatal to susceptIble goats, not affectIng 
sheep or cattle, not producIllg local oedematous 
reactIOns when mJected subcutaneously, and bemg 
characterIsed hlsto-pathologlcally by an mterstltlal, 
mtralobular oedema of the lung compared WIth the 
thickemng of the mterlobular septa whIch IS seen WIth 
Mmc and Mmm (Kahner and MacOwan 1976) 
Pasteurella haemolytlca (both bIOtypes A and T) and P 
multoclda have also been assOCIated WIth pleuro
pneumoma m goats, although experImental eVIdence of 
theIr pathogemcity m thIS host IS meagre 

DIagnOSIS of CCPP can be dlVlded Into fIeld and 
laboratory dIagnOSIS Because thIS devastatmg dIsease 
occurs In epIdemICS It IS essentIal that the dIagnOSIS be 
achIeved very qUIckly so that control measures such as 
treatment of the SIck goats and vaccmatIOn of those at 
fIsk IS carned out Immediately Therefore, proper fIeld 
diagnOSIs IS paramount 

Field diagnOSIs 

FIeld diagnOSIS IS achIeved through 

• ObservatIOn of the presentIng chmcal SIgns whIch 
mclude fever (40-42 C), coughmg dyspnea, hIgh 
morbIdIty (about 100%) and hIgh mortalIty of 
about 70% Post-mortem exarrunatIOn WIll reveal 
fIbrInous pleuropneumoma accompanIed WIth 
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Increased pleural flUId and enlarged and 
oedematous medlastmallymph nodes 

• Latex agglutmatIOn test (LA T) (RurangIrwa et aI 
1987b) ThIS test IS based on a polysaccharIde 
Isolated from Mccp (RurangIrwa et al 1987a) 
WhICh IS used to sensItIse latex beads The 
sensItIsed latex beads are then used to detect serum 
antIbodIes from goats Infected WIth CCPP 
(RurangIrwa et a11987b) The specIficIty ofLAT 
was assessed usmg WM25 monoclonal antIbody 
WhICh IS specIfIC for Mccp (RurangIrwa et al 
1987c, Belton et al 1994) and reacts WIth the 
polysaccharIde (Ruranguwa et al 1992) The 
specificity of LAT was further confIrmed by 
evaluatIng specifIC growth InhIbItIng rabbIt 
antIsera to vanous mycoplasma Isolates 
(RuranglfWa et a11987c) 

The senSItIsed latex beads are stable at 4 C, room 
temperature and 37 C for over one year Thus the long 
shelf-lIfe of the beads at dIfferent temperatures makes It 
pOSSIble to prepare large amounts WhICh can be stored 
untIl used The latex agglutmatIOn test IS an excellent 
procedure for the dIagnOSIS of CCPP and can be run m 
two rrunutes on samples of whole blood or serum, 
reqUIres no sophIstIcated eqUIpment or storage faCIlItIes 
and IS adaptable to any laboratory or fIeld condItIOns -
an example of a pen-SIde dIagnostIc test The test IS 
carned out by mlxmg a drop of the sensItIsed beads WIth 
a drop of blood or serum from the suspected ammal on 
a glass slIde for one mmute and the results read VIsually 
and recorded as pOSItIve or negatIve LAT combmed 
WIth presentmg clImcal SIgns and necropsy mdlcatIng 
fibnnous pleuropneumoma IS confirmatory of Mccp 
assOCIated CCPP 

Laboratory dIagnOSIs 

Several serologIcal tests mcludmg complement fixatIon 
(MacOwan and MIllette 1976) paSSIve 
haemagglutmatIon (Muthomi and Ruranglrwa 1972) 
and enzyme-lInked Immunosorbent assay (WamwaYI et 
al 1989) detect serum antIbodIes to Mccp However, 
routme use of these tests IS constramed by lack of 
eqUIpment and tramed personnel SImIlar constramts are 
encountered m the use of DNA probes (Taylor et al 
1992, Thiaucourt et a11992) and PCR (Bascunana et al 
1994) 

Culture, IsolatIOn and charactensatIon of Mccp 
ThIS procedure whIch takes a mmimum of 10 days IS too 
slow to be of any practIcal use m the contamment of 
CCPP outbreak 

Control 
Smce the dIsease occurs m epIdemICS antIbIOtIC 
treatment, as the only control measure would be very 
uneconomIcal Therefore, efforts have been dIrected 
towards controllIng the dIsease by vaccmatIOn ThIS 
sectIOn documents developmental stages of the CCPP 
vaccme presently m use The fIrst ImmulllsatIon trIal 
usmg Mccp was carned out by MacOwan and Mmnette 
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(1978) They moculated 20 goats Intratracheally WIth a 
hIgh-passage culture of Mccp On contact challenge of 
the moculated goats one month later, 11 of the 20 
vaCCInated goats were protected, whereas all 20 control 
goats contracted CCPP The results prOVIded an 
mdlcatIon that goats could be protected agaInst CCPP 
by USIng Mccp 

While mvestigatIng the effect of streptomycm In 
goats WIth natural and expenmental CCPP caused by 
Mccp (Rurangirwa et al 1981 a) It was found that goats 
treated WIth streptomycm on the 3rd day of temperature 
elevatIon (>4 C) recovered from the dIsease and became 
completely Immune to reInfectIOn WIth Mccp 
(RurangIrwa et al 1981a) Serum samples from such 
recovered goats caused En vitro growth mhlbltIon of 
Mccp (Rurangirwa et a11981a) ThIs observatIOn led to 
a senes of experIments m whIch goats were Immulllsed 
WIth sOlllcated F38 antIgens m dIfferent adjuvants whIch 
Included Freund's complete adjuvant, Freund's 
Incomplete adjuvant and alUmInIUm hydroXIde 
(Rurangirwa et al 1981b, RurangIrwa et al 1984) 

It was demonstrated that protectIve Immulllty m 
goats could be mduced by USIng sOnIcated Mccp 
antIgens In Freund s complete and/or Incomplete 
adjuvants The ImmUnIty was present for at least SIX 
months after vaccmatIOn (RurangIrwa et al 1984) 
AlummIUm hydrOXIde, lIke antIgen alone, proVIded only 
20% protectIOn (Ruranglrwa et al 1984) Thus, an 
uneqUIvocal protectIOn of goats agamst CCPP WIth 
sOnIcated Mccp antIgens In an 011 adjuvant was 
demonstrated Although 011 adjuvants are not SUItable 
for use m food ammals use of Freund s complete and/or 
Incomplete adjuvants demonstrated that Mccp 
orgamsms dIsrupted by SOlllcatIOn and mJected WIth an 
appropnate adjuvant would mduce protectIve Immumty 
m goats agaInst CCPP 

A pIlot experIment revealed that saponm could be 
used as an adjuvant for Mccp vaCCInes ThIS fmdmg was 
very Important because sapollln does not cause ObVIOUS 
tIssue damage Thus a senes of expenments were 
carned out usmg sapollln as an adjuvant to assess 

Immunogemc stabIlIty ofMccp after lyophIhsatIOn 

ImmunogelllcIty after storage at 22 C and 4 C 

• the duratIon of Immulllty Induced by a smgle dose 
of the lyophIhsed Mccp 

LyophlbsatIon trIals (Ruranguwa et al 1987d) 

SInce lyophIhsed vaccmes are easy to store and 
transport a prehmInary study was undertaken to find out 
If lyophIhsed Mccp would Induce protectIve Immulllty 
m goats agamst CCPP EIght goats were Immulllsed 
WIth 8 mg/ml of freeze dned Mccp In sapollln to 
mactivate the orgamsm and serve as adjuvant The goats 
receIved a SImIlar ImmumsatIOn 21 days later Two 
months after mitIal lIUmUlllsatIon, the vaccmated and 
control goats were challenged by contact exposure SIX 
of the control goats and only one of eIght vaccmated 
goats dIed of CCPP These results led to the conclUSIon 
that lyophIhsed Mccp antIgens could protect goats 
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agaInst CCPP caused by Mccp when an optImal 
ImmUmSIng dose IS used wIth an appropnate adjuvant 

DetermmatIon of mlmmum Immumsmg 
dose of Iyophlhsed Mccp (Ruranguwa et al 
1987c, Ruranglfwa et a11987d) 

Seven groups of five goats each were Immumsed wIth 
dIfferent doses contaInmg 0015 0075, 0 15, 020 
o 375, 0 750, and 1 50 mg protem of lyophilIsed Mccp 
usmg saponm as an adjuvant An eIghth group of five 
goats was Immumsed wIth the hIghest dose (1 50 mg) 
wIthout adjuvant A mnth group of control goats was 
Immumsed wIth saponm m phosphate-buffered salIne 
(PBS), pH 7 4 All the goats were Immumsed agam four 
weeks later The Immumsed goats, along wIth control 
goats, were contact challenged four weeks after the 
second ImmumsatIOn 

The mean tIme for the control goats to develop 
pyrexIa of 40 C was 14±1 5 days after exposure to 
Infected goats and all the control goats dIed of CCPP 
The goats that were Immumsed WIth 1 5 mg Mccp 
antIgen WIthout sapomn had an InCUbatIOn penod 
sImIlar to that of the control group Two goats 
Immumsed WIth the lowest amount oflyophilIsed Mccp 
(0015 mg m sapomn) dIed of CCPP One goat gIVen 
o 075 mg m sapomn also dIed of CCPP There was no 
pyrexIa nor any sIgns of dIsease m the goats that were 
Immumsed WIth >0 15 mg m saponm except m one of 
the group Immumsed WIth 0375 mg, WhICh had a 
temperature reactIOn 40 days after contact exposure and 
dIed of CCPP SIX days later The results mdicated that 
the mmlmum Immumsmg dose that fully protected all 
goats m a group was 0 15 mg 

Immunogemc stablhty of lyophIllsed 
Mccp stored at 22°C and 4°C for 3, 9 and 
14 months (Rurangirwa et a11987c) 

In order to check the stabIlIty of the antIgen upon 
storage, antIgen (lyopruhsed Mccp) was stored at 4 and 
22 C for up to 14 months Goats were Immumsed WIth 
two doses of the mmimum Immumsmg dose (0 15 mg) 
of the antIgen after storage for 3 and 14 months at 22 C 
and after 3, 9 and 14 months at 4 C The Immumsed 
goats, together WIth correspondmg controls, were 
challenged by contact exposure three weeks after the 
booster dose Lyophlhsed Mccp kept for 3, 9 and 14 
months Induced protectIve Immumty m all the 
ImmullIsed goats The average mean tIme for the 
non-Immumsed control groups of goats at 3 9 and 14 
months to develop pyreXIa were 15 17 and 22 days after 
contact exposure to the mfected goats respectIvely 
There was no mdICatIOn of CCPP m the Immumsed 
goats 

DuratIOn of Immumty mduced by a SIngle 
dose (Rurangirwa et a11987c) 

Three groups ot 30 goats each were Immumsed WIth 
smgle doses of 0 15,0 30 and 1 2 mg of the lyopruhsed 
Mccp contammg saponm as an adjuvant A fourth group 

Small Ruminant Network Research Workshop 

Contagious capnne pleuropneumonia DiagnosIs and control 

was mJected With saponm m PBS Ten goats from each 
group were subsequently exposed to Virulent challenge 
by contact 3, 6 and 12 months later All the goats 
Immumsed WIth a smgle dose of 0 15 mg were protected 
Those Immumsed WIth a smgle dose of 0 3 mg were 
protected, except m one case when at 12 months a goat 
reacted and dIed of CCPP Two goats m the group 

\ 
Immumsed Wltli 1 2 mg also died of CCPP - one from 
the group challenged at 6 months, and the other from the 
group challenged at 12 months 

Three major conclusIOns were drawn from the 
results of these ImmumsatIOn trials 

LyophIhsatIOn and storage of Mccp at 22 C or 4 C 
did not affect Its ImmunogemcIty 

2 Large quantItIes of lyophlhsed Mccp could be 
produced and stored at 22 Cor 4 C for <14 months 
WIthout affectmg ImmunogenICIty 

3 DuratIOn of ImmUnIty mduced by a smgle mmimum 
lillmumsmg dose of 0 15 mg lyophlhsed F38 was 
> 12 months Thus, the vaccme developed for CCPP 
can be lyophilIsed has a mInImUm dose of 015 mg 
and a shelf-lIfe of> 14 months when stored at 22 C 
or 4 C and mduces ImmUnIty lastmg over 12 
months 

PrehmInary field test of the Iyophlhsed 
vaCCIne (Ruranglrwa et al 1991) 

One hundred and fifteen, one-year-old goats from a 
smgle farm were screened for antIbodIes to Mccp usmg 
a latex agglutmatIon test (Ruranglrwa et al 1987b) and 
100 of them whIch lacked antIbody to Mccp were 
purchased FIfty of the goats were ImmunIsed 
subcutaneously WIth a smgle dose (0 15 mg) of the 
lyophIhsed saponm kIlled CCPP vaccme (RurangIrwa 
et al 1987e) whIle the remamIng 50 were left as 
ummmumsed controls All the goats were maIntaIned on 
the same farm for two months and then transported to 
Kabete VeterInary Laboratory for contact challenge 
The challenge was carned out by housmg the 100 goats 
WIth five goats mfected WIth Mccp by endobronchIal 
mtubatlOn (MacOwan and Mmette 1976) DUrIng 
contact challenge, the two groups were grazed dunng 
the day and housed at mght together WIth the fIve 
experImentally mfected goats All goats were exammed 
dady and theIr rectal temperatures recorded An autopsy 
was performed on any goat that dIed, the gross leSIOns 
recorded and speCImens of affected organs taken for 
IsolatIOn of mycoplasma and bactena The trial was 
carned out for four months after challenge and the 
survlvmg goats were euthanased and autopSIes carned 
out Mycoplasma were Isolated usmg Newmg s tryptose 
broth (Gourlay 1964) and theIr IdentIty as Mccp was 
confIrmed by growth mhIbItIon (Ruranglfwa et al 
1987c) 

Twelve vaccmates and 14 controls dIed of 
dIarrhoea due to salmonella mfectIon dunng the 
acchmatisation perIod of three weeks at the Kabete 
VeterInary Laboratory leavmg 38 vaccmates and 36 
controls for contact challenge None of the dead goats 
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had lung lesIOns and no Mccp were Isolated from lung 
or lymph node tissues Thirty control goats developed 
pyrexia at a mean of 39 (±14 3 SD) days after exposure 
Twenty-seven of the 30 affected control goats died of 
CCPP atamean 8 1 (±2 33 SD) days after pyrexia began 
and three recovered Four months after contact 
challenge, the three recovered control goats were 
euthanased, they had adheSIOns of the cardiac and apical 
lobes to the thoracIc wall but Mccp orgamsms were not 
Isolated from their tissues The remamIng SIX control 
goats had no signs of disease and when they were 
euthanased and exammed at the end of four months, 
there were no lesIOns and Mccp orgamsms were not 

Isolated from theIr tIssues 

FaIlure of SIX of 36 control goats to contract CCPP 
IS m contrast to contamment experIments m whIch 
almost 100% mfectIOn occurred m the contact 
challenges (Ruranglfwa et al1987e) A morbIdIty and 
mortahty rate of 60 to 80% has been reported for the 
field outbreaks of CCPP (MacOwan and MInette 1977) 
The expenmental conditions for the present study were 
set to mImIC field condItIOns as opposed to contaInment 
throughout the expenmental penod Therefore, the 
frulure of SIX controls to show any signs of dIsease may 
be attnbuted to a less severe challenge than was 
prevIOusly used (Ruranglrwa et a11987e) The recovery 
of the three control goats from CCPP after shOWIng 
clImcal SIgns Indicates that a small number of goats may 
recover from CCPP, especially If they are not subjected 
to movement stress In search of food and water 

All the survlvmg vaccmates withstood the 
challenge There was a temperature elevatIOn In two of 
the goats (41 and 62 days after challenge) whIch 
returned to normal after two days There was no pyrexia 
and no SIgns of dIsease In the remammg 36 vaccmated 
goats dunng the four-month expenmental penod At the 
end of the expenment actIve leSIOns were not seen m the 
36 euthanased vaccmated goats WIthout clImcal signs 
and Mccp was not Isolated from their tIssues However, 
m the two vaccmates whIch had a temperature reactIOn, 
adheSIons were present In the thoraCIC cavity, but Mccp 
was not Isolated from their tIssues This fmdmg may be 
related to mdlvldual vanatIOn or to other unknown 
causes SimIlar observatIOns have been reported before 
(Ruranglrwa et a11987e) 

In conclusIOn one dose of lyophllIsed Mccp 
vaCCIne mduced an Immumty In goats that protected 
totally agamst mortahty and was 95% efficacIOus 
agaInst clImcal disease In the two vaccmated goats that 
had pyrexIa, no detectable carner state resulted 
Therefore, thiS vaccme IS SUItable for use In control 
programmes for CCPP 

The vaccme has not yet been lyophllIsed for 
general use m the field although the same formulatIon 
In lIqUId form IS m use Plans are now well advanced to 
freeze-dry the vaccme 
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La peripneumonie caprine contagieuse: diagnostic et controle 

Resume 

La pleuropneumome capnne contagleuse est une 
maladle a taux eleves de morbldlte (80-100%) et de 
mortahte (60-80%) Seu} un dIagnostic raplde permet 
de maltnser cette affectIOn devastatnce Un test de 
dIagnostic sur Ie terram utihsant I agglutinatIOn des 
partIcules de latex et base sur les glucldes elabores par 
M}coplasma capncolum sous-espece capnpneumomae 
(Mccp) a ete decnt La vaccmation peut permettre de 
lutter contre ceUe maladle et de la contr61er Un vaccm 
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hqmde est actuellement utihse Toutefols J1 a ete 
demontre que des souches de Mccp Iyophlhsees tuees a 
la saponme pouvalent proteger les ammaux par 
Immumte pendant plus de 12 mOIS Les antlgenes 
lyophIllses sont stables pendant un an a une temperature 
de conservation de 4 ou 22 C Cela Slgmfle qu on peut 
en obtemr un vaccm lyophIhse De frut des essrus 
prehmmrures en mIheu reel ont permlS d'etabhr qu'un 
vaccm obtenu par lyophlhsatIOn conferrut une Immumte 
protectnce 
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A survey of pathological conditions in slaughtered goats 
at Zaria slaughter houses 

SA OjO 

Faculty ofVetermary Medlcme, Ahmadu Bello Umverslty Zarza, Nlgerza 

Abstract 
The prevalence of dIsease constItutes a serIOUS 
ImpedIment to small ammal producTIon m NIgena For 
an effectIve goat dIsease control programme It IS 
pertment to have a record of common diseases prevalent 
m an area The knowledge of the extent to which the 
publIc IS exposed to certam zoonOTIC dIseases through 
goat meat consumptIon IS equally useful m prevenTIve 
medIcme Accordmgly, slaughter houses m ZarIa were 
VIsIted between January and December 1992 to collect 
mformatlOn on pathologIcal conrutlOns found m goats 
slaughtered dUrIng the penod Records were kept on sex, 
breed, foetal wastage and on results of laboratory tests 
on faeces and worms collected from the disease organs 
A total of 7644 goats were exaffilned HelmmthIasls 
consTItuted 1752%, pneumoma 4 8%, peste des petIts 
rummants 3 5%, and abscesses m lIver, lung and kidney 
32% of the pathological COndiTIOnS noted Of the 1200 
organs mfected With dIseases 300 (25%) portIons were 
slaughtered whIle 900 whole organs were condemned 
Twenty-five whole carcasses were condemned Foetal 
wastage was estImated at 1658% of the 3057 does 
slaughtered Mycobacterzum sp, Salmonella sp, 
Staphylococcus aureus and BaCIllus cereus Isolated 
from the dIsease organs were of publIc health 
Importance Some suggestIOns are made for Improvmg 
the meat mspectlOn practIces of the slaughter houses and 
provIdmg better educaTIon to the butchers and goat 
traders 

IntroductIon 

The consumptIon of ammal protem by the average 
NigerIan IS very low (OlaYlde et al 1972, Gefu 1982) 
Beef meat constItutes the major source of meat 
consumed m NIgerIa Recently beef has become very 
expensl ve causmg a shIft to small rummants partIcularly 
goats 

The prevalence of dIsease constItutes a senous 
ImpedIment to small anImal productIOn In Nigena by 
causIng hIgh mortalIty and low productIOn In flocks 
ILeA (1979) reported a kid mortalIty rate of 362% m 
Bendel State m NigerIa Molokwu (1982) expressed 
doubt on the productIOn target Inrucated for goats m 
1986 because of the hIgh kid mortahty and hIgh dIsease 
prevalence m N Igenan goats 

For an effectIve goat disease control programme It 
IS pertment to have a record of common diseases 
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prevalent m an area The knowledge of the extent to 
which the publIc IS exposed to certam zoonOTIC diseases 
through goat meat consumptIOn IS also useful m 
preventive medlcme 

Slaughter houses prOVide excellent opportumtIes 
for detectmg diseases of both economIC and publIc 
health Importance Accordmgly, the present survey 
reports on the dIseases prevalent m goats slaughtered at 
ZarIa between January 1992 and theIr publIc health 
sIgmficance, and hIghlIghts the admmIstratIve problems 
encountered dUrIng the survey 

Materials and methods 

The slaughter houses m Zana were VIsIted between 
January 1992 and December 1992 Data were collected 
on the pathologIcal condItIOns found m goats 
slaughtered durmg the perIod 

Enqumes were made from the tramed meat 
Inspectors regardmg formal ante-mortem eXaffilnaTIOn 
Hmdrances to standard meat InspectIon and faCIlItIes 
proVIded for effectIve InSpectIOn were appraIsed 
Records were kept of the sex, breed, foetal wastage, 
dIseases encountered and apprOXImate age of the goats 
Agmg was based on the method of MIller and Robertson 
(1959) 

Post-mortem InSpectIOn was done by VIsual 
observaTIon and palpatIOn and by mCISlOn of suspected 
organs Furthermore, speCImens of dIsease organs, 
faeces and adult worms were collected for laboratory 
studIes for defmITIve dIagnoses 

Results 

A total of 7644 goats were examIned of whIch 60 1 % 
were males and 39 99% were females Table 1 
represents the dIsease condItIons and theIr percentage 
InCIdence The commonest dIsease conditlons were 
helmInthIaSIS (17 52%) pneumoma (4 80%) peste des 
petlts rummants (3 50%) and abscesses m hver lung 
and kidney (32%) Table 2 shows the common causes 
of condemnatIOns In the organs Of the 1200 organs 
Infected WIth diseases 25% portIOns were salvaged 
whIle 75% whole organs were condemned FIve whole 
carcasses were condemned for generalIsed tuberculOSIS 
and 20 goats were found dead before slaughter hence 25 
whole carcasses were condemned Table 3 shows that 
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Table 1 Disease condulOns observed m slaughtered goatsm Zana between January and December 1992 

Number of Number With disease 
Disease conmtlOns goats exammed condition 

Pneumoma 7644 366 

Peste de petits rummants 7644 267 

Haemonchosls 7644 948 

Tnchostrongy losls 7644 336 

Cocclmosls 7644 38 

CysticercosIs 7644 76 

Abscess (liver lung and ladney) 7644 244 

HydatidosIs 7644 38 

Mastitis 3057 62 

Hygroma 7644 26 

ClIThOSIS 7644 90 

EmaCIatIon 7644 97 

Mange 7644 57 

Pen carditis 7644 83 

TuberculosIs 7644 6 

Foetal wastage 3057 98 

% 
mCldence 

480 

350 

1240 

440 

050 

100 

320 

050 

203 

035 

090 

127 

075 

109 

008 

320 

Table 2 Common causes of organ condemnatlOn m goats m Zana slaughter houses (January to December 1992) 

Reason for Organs 
condemnation Type 

Pneumoma Lungs 

Peste des petits rummants Intestmes 

Metntls Uterus 

Abscesses Liver lung, kidney 

Mastitis Mammary gland 

CirrhosIs Liver 

Pen carditis Heart 

Splenomegaly Spleen 

Gastroententls Abomasum mtestmes 

TuberculosIs Lymph node lungs 
kidney mtestmes 

Caseous lymphademtls Head 

Miscellaneous Liver kidney 
mtestme uterus 

Total 

507 pregnant does were slaughtered representmg foetal 
wastage of 16 58% The breeds were equally affected m 
terms of foetal wastage The ages of these slaughtered 
goats ranged from 1 to 5 years 

The laboratory study fmdmgs are shown m 
Table 4 Bactena Isolated mcluded Pasteurella 
multoclda, Salmonella spp, Staphylococcus aureus, 
Staphylococcus epldermldls, BacIllus cereus, 
Escherichia coli, Corynebacterium pseudotuberculosIs, 
Pseudomonas spp, Proteus spp, and Mycobacterium 
spp 
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PortIOn Whole organ 

No 
salvaged condemned 

300 120 180 

55 0 55 

24 0 24 

240 48 216 

84 0 84 

60 0 60 

72 0 72 

24 0 24 

72 0 72 

5 0 72 

84 0 84 

156 132 24 

(1200) 300 900 

Table 3 Breed and sex dzstrlbutlOn of slaughtered goats and 
the mczdence of foetal wastage 

Sex 
Pregnant Foetal 

Breed Bucks Does does wastage % 

Red Sokoto 3771 2516 417 1657 

KanoBrown 585 383 63 1645 

Dwarf goat 231 158 27 1708 
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Table 4 Bacterza cultured from condemned tlssues of 
slaughtered goats at lima 

Type of bactena Source 

Staphylococcus aureus 

Salmonella sp 

Bacillus cereus 

Pasteurella multoclda 

Udder JOInts uterus liver 
lung kIdney and lymph nodes 

Lung mtestme 

Udder, lymph nodes 

Lungs uterus 

Escherichia col! Intestme lungs 

Staphylococcus epldermldls Lung, uterus 

Corynebacterzum ParotId lymph nodes lung 
pseudotuberculosIs 

Pseudomonas sp Uterus 

Proteus sp Uterus 

DIscussion 
Research sCIentIsts m NIgena have not patd suffIcIent 
attentIOn to goat productIon and dIseases of goats The 
potentIal of goats as meat producers has recently been 
recogmsed m the country It IS when the dIseases 
affectmg goats are IdentIfIed and thetr epIdemIOlogy 
understood that meamngful preventIve and productIOn 
programmes can be formulated 

ThIS study may be valuable m the area of 
momtonng condItIons that are pubhc health hazards 
Most of the observed condItIons leadIng to 
condemnatIon of organs m thIS survey are accepted as 
zoonoses (Schwabe 1969)) The ImphcatIOn bemg that 
the pubhc has been saved from acqumng these deadly 
and debIhtatmg dIsease espeCIally tuberculOSIS 
hydatIdOSIS and cystIcercOSIs 

The low mCIdence of some of the condItIons 
reported may mdIcate the less sIgmficant role they play 
as goat dIseases m thIS area 

HelmInthIasIs partIcularly haemonchosIs, 
accounted for 124% of the total dIsease condItIon 
encountered ThIS certamly calls for Improved control 
and preventIve measure such as regular dewormmg and 
aVOIdance of fadama area for grazmg AkereJola et al 
(1979) estImated the economIC loss due to round worms 
m Zana and Kano areas m sheep and goats to be 60 
mIlhon Natra 

Peste des petIts rurrunants (kata) whIch accounted 
for 3 5% of the dIsease mCIdences IS of great economIC 
Importance A mortahty rate of 50% or more has been 
reported (AkereJola et al 1979) Nduaka and Ihemelandu 
(1973) put the mortahty rate at 100% m very young 
goats 

Salmonella spp Staphylococcus aureus and 
BaCillus cereus Isolated from goat organs are of publIc 
health Importance ThIS caIls for erectIOn of modern 
abattotrs WIth laboratory and cold storage facIhues 
These faCIlItIes WIll help In ensunng that only 
wholesome goat meat IS passed for human consumptIOn 

The lack of ante-mortem exarrunatIon by meat 
mspectors m thIS area has senous pubhc health 
ImphcatIOns considenng the zoonouc bactena Isolated 
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from the goat organs The hIgh mCIdence (16 58%) of 
foetal wastage could have been reduced If there were 
proper ante-mortem exammatlOn Pregnant doe 
recovery schemes may be pursued 

The fmdmgs of thIS study suggest that meat 
mspectIOn practIces reqUIre some Improvement The 
hostIle attItude of the butchers and goat traders has 
resulted m the lement nature of meat mspectIOn For 
example some generahsed abscess conmtlOns requmng 
more senous attentIOn such as total condemnatIon were 
Just tnmmed off and passed for consumptIon 

A source of dIsease spread to the slaughter house 
workers and perhaps the commumty IS the practIce of 
steahng and consummg dIseased meat by the slaughter 
house workers It IS hereby recommended that proper 
burmng or burymg of dIseased meat should be 
mandatory ThIS WIll also reduce the InCIdence of 
consumIng dIseased meat by many bIrds and 
carm vorous pet ammals 

Fmally educatIOn of both butchers and goat traders 
IS necessary so that they can see the need for thorough 
goat meat mspectIOn There IS need to Improve hyglemc 
condItIons at the slaughter houses so as to reduce meat 
contammatIOn The butchers and goat traders should be 
encouraged to seek vetennary aSSIstance for theIr SICk 
ammals 
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Etude des conditions pathologiques rencontrees chez les caprins 
abattus dans les abattoirs de Zaria 

Resume 

Les maladIes ammales constItuent un seneux 
obstacle au developpement de l'elevage des petIts 
rummants au Nigena La mIse en place d' un programme 
effie ace de lutte contre les malarues des capnns passe 
par une bonne connalssance des affectIOns les plus 
frequemment rencontrees dans la regIOn consideree II 
Importe par adleurs de connaitre les nsques que courent 
les populatIOns humames exposees a certames maladIes 
ammales A cet effet, des VI sItes des abattOIrs de Zana 
ont ete ogamsees entre JanVIer et decembre 1992 en vue 
de collecter des mformatIOns pertmentes sur les 
condItIOns pathologIques rencontrees chez les capnns 
abattus au cours de cette pen ode Des donnees etatent 
conservees sur Ie sexe et la race des ammaux les pertes 
foetales, les resultats des analyses de selles et les vers 
preleves sur les organes malades Un total de 7644 
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capnns ont ete examllles Les helmlllthlases 
constItuatent 17 52% des maladIes observees contre 
4,8% pour la pneumome, 3,5% pour la peste des petIts 
rummants et 3,2% pour les abces du fOle des poumons 
et des rems Sur les 1200 organes malades observes 300 
SOlt 25% etatent partIellement attemts tandis que dans 
les 900 autres cas I organe etatt mecuperable, au meme 
tItre que cmq carcasses entIeres Des pertes foetales 
avruent ete enreglstrees sur 16,58% des 3057 femelles 

abattues Les pathogenes comme Mycobacterium sp, 

Salmonella sp, Staphylococcus aureus et Baczllus 
cereus, lsoles des organes attemts, revetent beaucoup 
d'lmportance en matIere de sante pubhque Des 
propOSItIOns ont ete avancees en vue d'amehorer les 
methodes d'mspechon de la viande des abattOIrs et 
d amehorer la formatIon des bouchers et des vendeurs 
de chevres 
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Fascioliasis and nutrient metabolism in pregnant and 
non-pregnant sheep 

00 Akznbaml]O, l A Lahlou Kassl2 and S Tembeli 

1 Department of Ammal ProductIOn Systems 
Agncultural Umverslty Postbus 338, 6700 AH 

Wagemngen, The Netherlands 
2 InternatIOnal LIvestock Centre for Afnca (ILCA) 

POBox 5689, Addis Ababa, EthIOpIa 

Abstract 
The effect of expenmental fascIOlIasIs on voluntary feed 
mtake (VFI) , orgamc matter dIgestIbIlIty (OMD), 
mtrogen retentIon (NR), rate of IIveweight changes and 
lamb bIrth weIght was studIed m 23 open and 17 
pregnant Menz ewes The mfectIOn was Imposed by oral 
dosmg wIth 500 metacercanae of FascIOla hepatica m 
pregnant ewes at SIX weeks post-breedmg and m open 
ewes All anImals were housed m concrete floored 
pens and assIgned to four treatment groups mfected 
pregnant (PI, n=9), non-mfected pregnant (PC, n=8), 
mfected open (01 n=l1) and non-mfected open (OC 
n=12) Infected ammals became anaemIC as from week 
8 post-mfectIOn (p 1 ) and F hepatlca eggs were first 
observed m the faeces from the 11 th week p 1 DUrIng 
the mtrogen retentIOn tnal (13th week pI), orgamc 
matter mtake (OMI) and dIgestibIlIty coefficIents were 
not affected by fascIOlIasIs All parasitIsed ewes 
exhIbIted hIgher unnary mtrogen resultmg In lower 
mtrogen retentIOn and lower weIght gams when 
compared wIth control ewes Lamb bIrth weIghts from 
mfected dams were lower (P<O 05) compared to the 
control dams It was concluded that under the condItions 
of the present expenment, whIle feed mtake and 
dIgestibIlIty coeffiCIents were not affected, rates of 
ltveweight changes were negatively affected by 
faSCIOlIaSIS NItrogen balance was lower In Infected 
ewes WIthout a correspondmg reduction In feed Intake 

IntroductIon 
The present study argues the relevance of a multI
diSCiplInary approach necessary for sustamable ammal 
productIOn III Africa DUring the 2nd Blenmal 
conference of the Afncan Small Rummant Network, our 
prevIous research findmgs were reported on the effect 
of trypanOsomtaSIs (Akmbamijo and Reynolds 1994) 
ThIS paper reports a compOSIte part of a study of the 
genetIc reSIstance to endoparasites usmg the EthIOptan 
Menzsheep 

HelmmthIc mfectIons pose a sIgmficant problem 
to grazmg lIvestock world-WIde (Boray 1969 Dargle 
1980) affectmg the mtake, dIgestibIlIty and the 
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utIlIsatIOn of absorbed nutrIents The mteractIOn 
between paraSItes and feed mtake and utIlIsatIon has 
raised many unanswered questIons mammal productIon 
SCIence FaSCIOla hepatlca a paraSIte of conSIderable 
vetennary and economIC Importance, IS known to cause 
conSIderable reductIon m the dIgestibIlIty of nutrIents 
and overall prodUCtiVIty m the hosts (Hall 1985) In 
recent years, more and more work IS now bemg focused 
on the nutrItIOnal phYSIology of the parasitised ammal 
m an attempt to explam the deletenous effects or 
exonerate the potential of genetic reSIstance to 
endoparasites of small rummants 

The ImpaIred productiVIty dunng OVllle 
faSCIOlIaSIS IS thought to be a result of the reduced feed 
Intake and poor feed utIlIsatIOn often observed m 
parasitIsed hosts (Sykes and Coop 1976, Sykes and 
Coop 1977, Dargle et al1979) 

ThIS paper reports the first results of F hepatlca 
mfectIOn on feed mtake, dIgestibIlIty coeffICIents, 
llltrogen retentIOn and lIveweight changes m pregnant 
and open Menz sheep The mfluence of faSCIOlIaSIS on 
foetal surVIval and Iamb bIrth weIght was also studIed 

Materials and methods 

Ammals 

Forty adult cyclIng ewes WIth a mean lIve weIght of 
23 9 kg (range 18 2-28 6, SD = 2 61) were selected from 
a flock of on-statIOn reared sheep of the Menz breed To 
proVide umforrmty m weight and conformatIon all the 
ewes were allocated mto 10 blocks of four ammals each 
on weight baSIS In each block, two ewes were allotted 
at random to two mam groups of mfected and control 
groups Thereafter, these two mam groups were 
subdIVIded WIthin block to 'pregnant' and 'open' ewes 
ThIS groupmg resulted m mfected pregnant (PI), 
non-mfected pregnant (PC), mfected open (01) and 
non-mfected open (OC) groups 

All ammals were drenched WIth fenbendazole and 
tncIabendazole agamst nematodes and trematodes 
respectively, and vaccmated against pasteurellosIs and 
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c10stndial InfectIOn at the begInnIng of the study 
AnImals In groups PI and PC were oestrus synchronIsed 
WIth prostaglandIn (DInoprost thromethanIne Lutalyse) 
Oestrus anImals on heat were bred Instantly WIth rams 
wearIng colour markers 

Feedmg and housmg 

All ewes were stall-fed and offered hay ad ilbltum In 
addluon, each anImal receIved 300 gld of a supplement 
consIstIng of 60% wheat bran + 40% GUlzotza 
abysslmca (noug) The chemIcal composItIOn of the 
feed offered IS presented In Table 1 Dunng the 
experIment, all ammals were fed at 0900 h dally Water 
and mmeral lIck were always avrulable 

Ammals were housed m pens WIth concrete floors 
throughout the expenment except dunng two 
dIgestIbIlIty and nItrogen retentIon trials, when they 
were housed m wooden cages 

LIve body weIght 

Liveweight changes were assessed by weIghmg at the 
begmnmg of the expenment and subsequently at weekly 
Intervals WeIghmg was done after an 18-hour 
abstmence from food to aVOId varIatIOn m gut fill Lamb 
bIrth weIghts were taken withm 12 hours of bIrth or as 
soon as the dam had completed drymg the lamb Packed 
cell volume (PCV) was measured by the capIllary 
micro-haematocnt method at the begmnIng of the 
expenment and weekly thereafter 

ParaSItologIcal techmques 

Laboratory-reared F hepatlca metacercarIae (Baldwm 
AquatICS, CalIfornIa, USA) were usedm the expenment 
At the start of the expenment anImals m groups PI and 
01 were moculated orally WIth 500 metacercariae of F 
hepatIca enclosed In SIngle gelatm capsules As from 
two weeks pre-mfecuon, faecal samples were collected 

per rectum and analysed for faecal egg count (FEC) on 
a weekly baSIS usmg the MCMaster TechnIque 

DIgestibIlIty and N-balance procedure 

The dIgestIbIlIty and mtrogen retentIon tnal was 
conducted on all ammals dunng the 13th week 
post-Infecuon (p I) Total feed Ingested faeces and 
unne VOIded were collected for seven consecuuve days 
after a 14-day adaptatIOn penod Feed refusals were 
weIghed Just before fresh feed was offered Unne was 
collected In a plastIC bowl contaInmg 10 ml of 50% 
hydrochlonc aCId Unne, feed, ort and faecal samples 
were collected per penod and sampled The samples 
were frozen (m the form they were collected or offered) 
untIl reqUIred for analysIs Samples of feed offered and 
refusals and fresh faeces were analysed for dry matter 
(DM), ash and nItrogen whIle unne was analysed for 
mtrogen only The procedures descnbed m AOAC 
(1975) were followed Appropnate statIstIcal 
procedures as descnbed by AkmbamiJo and Reynolds 
(1994) were used 

Results 

Parasiused ewes mdicated a SIgnIfIcantly lower PCV (as 
from weeks 8 ull11 pI) compared WIth non-parasiused 
ewes FIgure 1 Mean dIfferences (P<O 001) between 
mlual and final PCV (%) values on group baSIS are -5 0, 
-1 0, 1 1 and 1 3 (RSD 2 99) for groups PI, PC, 01 and 
OC, respecuvely Faecal egg count conducted from 
week 11 through 14 P I was hIgher (P<O 05) m the 
pregnant ewes varymg from 60 to 170 eggs per gram 
(FIgure 2) 

Data on feed mtake and mtrogen retentIOn at 13 
weeks p I are presented m Table 1 Although pregnant 
ewes consumed slIghtly more (P<O 05) OMI than open 
ewes, there was no SIgnIfIcant dIfference m mtake due 
to faSCIolIaSIS Also dIgestIbIlIty coeffiCIents and faecal 
mtrogen dId not dIffer for all groups There was no 

Table 1 Mean estlmates of Intake dlgestlbllity and nitrogen balance of experimental ewes (Trial 2 late pregnancy) 

Groups 
Van abies PI PC OI OC RMS 
n 9 8 11 12 

MetabolIc SIZe 112 119 112 109 I 12 
Intake (g/ki 75) 

Dry matter 716 722 625 664 642 

Orgamc matter 668 656 600 628 561 

DIgestible orgamc matter 291 293 294 31 1 440 

NItrogen 100 101 089 094 OlD 
Dry matter dIgestibIlIty (%) 429 444 446 466 005 

Orgamc matter dIgestibIlIty (%) 445 466 487 496 005 
Unnary mtrogen (g/kgO 75) 024 023 026 023 0051 
Faecal mtrogen (g/kgO 75) 069 068 062 064 0069 
N balance (glkgO 75) 0073 0100 0003 007 0064 

PI = mfected pregnant PC = pregnant non mfected 01 = mfected open DC = open umnfected RMS = reSIdual mean square 
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Figure 2 Mean (±SE) faecal egg count for pregnant (group 
PI) and open (group 01) sheep 

sIgnificant dIfference between mtrogen balance of 
mfected and non-parasItIsed pregnant animals Open 
mfected ewes however, retamed less (P<O 001) 
mtrogen when compared wIth control ewes 

The relatIOnshIps between nitrogen retentIon and 
DOMlforpregnantewesare 0 382(SEO 033)+0 0152 
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(SE 0003) DOMI r2 = 80% for PI, and -0262 
(SE 0022) + 00117 (SE 0003) DOMI r2 = 70% for 
PC RegreSSIOn equatIOns for open ewes are 0 337 
(SE 0035)+ 0 0115 (SE 0 002) DOMI r2 = 79% for 01, 
and -0385 (SE 0032) + 00149 (SE 0 003) DOM! r2 = 
77% forOC 

Accordmgly, mfected ewes would reqUIre a hIgher 
DOMI to attam mtrogen eqUIhbnum than would control 
ammals The mtercepts of pregnant ewes also dIffer 
sIgmficantly ImplIcatmg hIgh N losses from mfected 
ewes 

Result of the lInear regreSSIOn analysIs of rate of 
lIve weIght change showed that, whIle mtercept was not 
affected by treatment Imposed on the ewes the 
regreSSIOn coeffiCIent was affected PredIcted rates of 
gam were 24 3, 44 3, 143 and 17 1 (RSD = 0011) g/d 
for PI, PC 01 and OC groups, respectively In effect PC 
ewes gamed more weIght when compared WIth PI ewes 
but the dIfference between 01 and OC dId not attam 
statistIcal sIgnificance In general average dally gams 
dunng the expenment show that parasltlsed ammals 
gamed less weIght than did the control anImals 
(FIgure 3) The difference m rate of hveweIght change 
between open and bred ewes was sIgnIfIcantly 
mfluenced by pregnancy, mfectIOn and the mteractIon 
between both factors 

Infected pregnant ewes had lower hve weIghts 
before lambmg and bIrth weIghts oflambs from PI ewes 
were affected by fascIOhasIs Lamb buth weIghts 
observed m thIS study were 1 63 versus 1 89 kg (SE = 
o 07) for groups PI and PC, respectively 
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Figure 3 Mean changes In lzve body weight patterns oj F hepatIca znJected pregnant (group PlD) pregnant non Injected (group 
PC.) open znJected (group OJ 0) and open unlnJected (group OC e) Menz sheep 

DISCUSSion 

VIrtually all the publrshed work on nutntIOn and 
host-paraSIte InteractIOns IndIcates that the feed Intake 
of a paraSltIsed host IS lower than that of ItS umnfected 
counterpart (Berry and Dargle 1976, Dargle et al1979, 
Sykes et a11980) Contrary to prevIOus findmgs m sheep 
mfected WIth F hepatica, DMI m thIS study was not 
affected by fascIOhasls 

Although the level of DMI was hIgh the 
dlgestIblhty coeffIcIents were low and unaffected by 
fascIOlIaSIS The dlgestIblhty coefficIents obtamed m 
thIS expenment are a reflectIon of the qualIty of basal 
dIet offered (roughly 65% of poor qualIty hay) and hence 
the low DOMI observed m the dlgestIblhty trIals 
PrevIOus reports m the lrterature on DMD dunng 
fascIOhasls are confllctmg Hawkms and Moms (1978), 
Sykes et al (1980) and Smc1alr (1975) found no effect 
of F hepatlca on the DMD In sheep carrymg up to 400 
flukes ThIS mfectIon load was compatIble WIth our 
mfectIon dose WIth the low mtake of dIgestIble organIc 
matter reported m thIS study and assummg 26 g 
DOMIlkg0 75 per day (ARC 1980) for maIntenance, 
avaIlable DOMI In excess of mamtenance reqUIrement 
was at best 15% mamtenance reqUIrement 

An Important consequence of the InfectIOn m thIs 
study IS that the feed converSIOn effICIency was 
substantIally depressed by faSCIOlIaSIS ThIs IS eVIdent m 
the Infenor mtrogen retentIOn of mfected sheep WIthout 
a concomItant reductIOn In feed mtake and dIgesttbIhty 
VanatIons m feed mtake and UrInary nItrogen excretIOn 
have been WIdely attrIbuted to mfectIOn In parasltIsed 
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ammals (Sykes et a11980, AkmbaffilJo et a11992) HIgh 
unnary mtrogen excretIOn prOVIdes eVIdence that 
fascIOlrasls has a detnmental effect on mtrogen 
metabohsm In Infected ewes, mtrogen retentIon was 
SIgnIfIcantly lower when compared WIth control ewes 
due to hIgh excretIOn of UrInary mtrogen The mam 
effect of the mfectIOn was to lower the effiCIency WIth 
WhICh apparently dIgested and metabolIsed N was 
retamed Roseby (1970) and Hawkms and Moms (1978) 
reported that In sheep mfected WIth 500 metacercarlae 
(an mfectIOn dose SImIlar to our chOIce), feed 
converSIOn was conSIderably depressed and rate of 
hveweight gams were reduced WIthout matchmg 
reductIOn m feed Intake 

The dIfferent regreSSIOn equatIons of mtrogen 
retentIon on DOMI also support the VIew that effiCIency 
of utIhsatton of nutrIents was doubtlessly lower m 
mfected ewes Although no dIgestIve dIsturbances were 
found, mfected ewes dId not retam mtrogen as much as 
unInfected ewes gIven the same amount of DOMI 
Infected pregnant ewes gamed less weIght and used 
body reserves to offset cost of mfectIOn and pregnancy 
At the same level of DMI, non-paraSItIsed ewes gamed 
more body weIght and mamtamed better body condItIon 
untIl term DUrIng the thIrd tnmester, to compensate for 
the mcreased foetal demands, pregnant ewes consumed 
more DM and retamed more mtrogen than dId open ewes 
(Adu 1975 Osuagwuh and Aire 1990) and mtrogen 
retentIOn dId not dIffer between PI and PC ewes WhIle 
the PI ewes seemmgly gamed m retamIng SImIlar 
quantItIes of nItrogen as PC ewes, they lost out on lamb 
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bIrth weIght and body condItIOn Open ewes also had 
dIfferent mtrogen balances between Infected and 
umnfected ammals 

Mean bIrth weIght of lambs born by Infected ewes 
was 14% lower than that oflambs from unmfected ewes 
ThIS dIfference strengthens the notIon that ammal 
prodUCtIVIty m terms of foetal development and lamb 
crop are affected by fascIOlIaSIS 

The onset of reductIOn In effICIency In feed 
utIlIsatIon, drop m pev and low rate of lIveweIght gams 
all of WhICh occurred m concert argue for a detnmental 
effect of F hepatlca In sheep 

In conclUSIOn thIS study demonstrated that under 
the condItIOns of the present expenment (adult menz 
sheep WIth probable acqUIred Immumty) feed mtake 
and dIgestIbIlIty coeffICIents were not affected by 
faSCIOlIaSIS The dIfferences m the weIght gam due to 
faSCIOlIaSIS m pregnant and open ewes reflects the lower 
effICIency of feed utIlIsatIon m mfected ewes as IS 
typIcal of F hepattca mfected sheep NItrogen retentIOn 
(as an mdex of utIhsatIon of DOMI) was lower m 
mfected open ewes WIthout parallel reductIOn m feed 
Intake 

References 
Adu I F 1975 The Effects of Steaming Up on the Birth 

Weight LactatIOn and Growth of West African Dwarf 
Sheep PhD theSIS UnIversIty of Ibadan Ibadan 
Nlgena 

Akmba1lliJo 0 0 and Reynolds L 1994 TrypanosomIasIs 
mduced reproductIve wastage m West Afncan Dwarf 
sheep In Lebble S H B Rey Band Imngu E K (eds) 
Small Rumznant Research and Development In Afnca 
Proceedings of the Second Blenmal Conference of the 
African Small Ruminant Research Network AICC 
Arusha Tanzama 7-11 December 1992 ILCA 
(InternatIOnal LIvestock Centre for Afnca)/CTA 
(Techmcal Centre for AgrIcultural and Rural 
Co operatIOn) ILCA AddIS Ababa EthIOpIa pp 
95-102 

Akmba1lliJo 00 Hammmga B J Wensmg Th Brouwer 
B 0 Toikamp B J and Zwart D 1992 The effect ofT 
VlVax mfectIon m West Afncan Dwarf goats on energy 
and nItrogen metabolIsm The Veterinary Quarterly 
1495-100 

AOAC (ASSOCIatlOn of OffiCIal AnalytIcal ChemIsts) 1975 
Offlczal Methods of AnalYSIS 12th edItIOn AOAC 
Washmgton DC USA 

Small Rummant Research Network Workshop 

FascioliasIs and nutnent metabolism In sheep 

ARC (Agncultural Research CounCIl) 1980 The Nutrient 
ReqUirements of Ruminant Livestock Commonwealth 
Agncultural Bureaux Farnham Royal Slough UK 

Boray J C 1969 Expenmental faSCIOlIaSIS m Australia 
Advances In ParaSitology 7 96-210 

Berry C I and Dargle J D 1976 The role of host nutntlOn m 
the pathogeneSIs of OVIne faSCIOlIaSIS Veterlnaf) 
Parasitology 2371-332 

DargJe J D 1980 The pathophySIOlogIcal effects of 
gastro IntestInal and lIver parasItes III sheep In 
Ruckbusch Y and Thlvend P (eds) Digestive 
PhYSIOlogy and Metabolzsm In Ruminants Proceedings 
of the 5th InternatIOnal Symposium on Ruminant 
PhYSIOlogy held at Clemont Ferrand 3-7 September 
1979 MTP InternatIOnal PublIshers England pp 
349-371 

Dargle J D Berry C I and Parkllls J J 1979 The 
patho phySIOlogy of ovme faSCIOlIaSIS StudIes on the 
feed mtake and dIgestIbIlity body weIght and mtrogen 
balance of sheep gIven ratIOns of hay or hay plus a 
pelleted supplement Research In Vetermary Sciences 
26289-295 

HawkInS C D and Morns R S 1978 DepreSSIOn of 
productIVIty m sheep mfected WIth FasCIOla hepatlca 
Veterinary Parasitology 4341-351 

Osuagwuh A I A and Alre T A 1990 Intrauterme growth 
rates of the West Afncan Dwarf goat and some foetal 
organs m relatIOn to strategIc feed supplementatIOn 
dunng pregnancy Journal of Veterinary MediCine 
37198-204 

Roseby F B 1970 The effects of faSCIOlIaSIS on wool 
productIOn m Menno sheep Australzan Veterznary 
Journal 46 361-365 

SmciaIr K B 1975 The resIstance of sheep to FasCIOla 
hepatica StudIes on the pathophySIOlogy of challenge 
IllfedlOn~ Research In Veterinary SCiences 
19296-303 

Sykes A R and Coop R L 1976 Intake and utIlIzatIOn of food 
by grOWIng lambs WIth parasItIc damage to the small 
mtestmes caused by daIly dosmg WIth T colubrifonms 
Journal of Agricultural SCience (Cambridge) 
86507-515 

Sykes A R and Coop R L 1977 Intake and utIlIzatIOn of food 
by growmg sheep WIth abomasal damage caused by 
dally dosmg WIth 0 Clrcumlnata larvae Journal of 
Agncultural SCience (Cambndge) 88 671-677 

Sykes A R , Coop R L and Rushton B 1980 Chromc 
subchlllcal faSCIOlIaSIS m sheep Effects on food mtake 
food utIhzatlOn and blood constItuents Research zn 
Veterznary Sciences 28 63-70 

147 



Akmbamljo et al 

La fasciolose et Ie metabolisme nutritionnel chez Ies 
brebis gestantes et non gestantes 

Resume 

L'effet d'une faCSlOlose expenmentale sur 
l'mgestIOn volontalre, la dlgestIblhte de la matIere 
orgamque, la retentIon d azote, Ie rythme de chan
gement du pOIds et Ie pOIds des agneaux a la nmssance 
a ete determme chez 40 brebls dont 23 etment vldes et 
17 gravldes Les ammaux ont ete mfectes par VOle orale 
avec 500 metacercalres de FascIOla hepatIca, les sUJets 
gravides ayant ete contammes SIX semames apres la 
fecondatlon Tous les ammaux aVaIent ete loges dans 
des enclos au sol Clmente et alloues a quatre groupes de 
traltement les sUJets gravldes mfectes (PI, n=9), les 
sUJets gravldes non mfectes (PC, n=8), les ammaux 
vldes mfectes (01, n=ll) et les sUJets vldes non mfectes 
(OC, n=12) Les ammaux mfectes souffrment d'anemle 
des la 8eme semame apres I'mfectIOn et des oeufs de F 
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hepatIca etment observes dans leurs feces des la lleme 
semame apres I mfectIOn II ressort des resuItats de 
I'essm de retentIon de I azote (13eme semame apres 
1 mfectIon) que la fascIOlose n avalt pas d'effet sur 
I' mgestIOn de matIere orgamque et la dlgestIblhte Tous 
les ammaux mfectes avment un taux d azote Uflnmre 
eleve, d' ou une retentIOn d azote plus falble et 
gagnruent moms de pOlds que les sUJets temoms Le 
pOlds a la nalssance des agneaux nes de hrehls mfectees 
etalt mfeneur (P<0,05) a celUl des pettts ISSUS de 
femelles temoms En conclUSIOn, on peut dire que dans 
les condItIOns de l'expenence, la fasclolose n'avalt 
aucun effet sur l'mgestton ahmentaIre et la digesttbllite 
mms ralentlssmt la crOIssance Le btlan azote etmt plus 
fmble chez les brebls mfectees sans que cela SOIt aSSOCle 
a une bmsse de l'mgestIOn ahmentaIre 
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Abstract 

FormulatIOn of cost-effectIve preventIve control 
programmes for helmInth InfectIon In small rummants 
should be based on sound epIdemIOlogIcal knowledge 
of the tIme relatIOnshIp between contamInatIOn of 
pastures and the seasonal avaIlablhty of InfectI ve larvae 
III a gIven geographIc area EpIdemIOlogIcal data 
generated from an on-statIOn expenment InvolvIng the 
use of tracer lambs and mOnItonng of pasture 
contamlllatIon levels In the central EthIopIan hIghlands 
clearly showed a dIstInct seasonal pattern of nematode 
InfectIOn In sheep InvestIgatIOns Into the occurrence 
and ImplIcatIOns of penpartunent nse III tncho
strongyhd egg output In breedIng ewes over the lambIng 
and lactatIon penod are dIscussed A tnal to deterrmne 
the seasonal pattern of egg development and larval 
surVIval on pasture was carrIed out over a penod of 12 
months PrehmInary findIngs from thIS study suggest 
that the relatIvely short larval surVIval tImes (6 to 8 
weeks) present an opportumty for mampulatIOn of the 
paraSIte populatIon dynamICS In the cool trOPICS Results 
from the cOmbInatIOn of these dIfferent studIes serve as 
a basIs for medIUm-term control strategIes In thIS 
envIronment and others wIth sImIlar clImatIc 
condItIons Because these strategIes wIll depend heavIly 
upon the use of anthelmIntIcs, It IS hkely that, If 
understood by extenSIOn workers and accepted by 
farmers they wIll form a baSIS for development of 
programmes for preventIng productIon losses due to 
paraSItIsm In young stock by reducIng the number of 
treatments and therefore the nsk of development of 
anthelmmtIc resIstance AlternatIve control measures 
are also dIscussed 

IntroductIon 

Helmmthosls In small rumInants IS of conSIderable 
sIgmficance In a wIde range of agrochmatIc zones of 
AfrIca and affects productIon through losses due to 
mortalItIes and reduced weIght gaIn (Graber 1965 
SchIllhorn van Veen 1973, AlIonby and Urquhart 1975, 
Scott and GollI977, Ogunnnade and Ogunnnade 1980, 
FablYI 1987 Bekele et al 1992) and other losses of 
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productIOn However, the effects ofhelrmnth InfectIOns 
on productIon of partIcular hvestock speCIes depend 
mostly upon the age of the ammals, the breed, the 
paraSIte speCIes Involved and the IntenSIty of the worm 
populatIOn WIthIn the defInItIve host Several factors are 
known to determIne the epIdemIOlogIcal patterns of the 
assocIated dIsease condItIons These mclude weather 
condItIons husbandry practIces, and the phYSIOlogICal 
status of the ammal (e g penpartunent nse In nematode 
egg output) 

The development of nematode eggs to mfectIve 
larvae and the surVIval of these larvae on pasture are 
Influenced by temperature, raInfall and other 
envIronmental condItIons InvestIgatIOns carrIed out on 
nematode larvae ecology In some parts of sub-Saharan 
AfrIca (Dmmk and Dmmk 1961, CheIJma and Fakae 
1984 Onyah et al 1990, ChartIer 1991) and In Europe, 
Austraha and the PaCIfic Islands (Southcott et al 1976, 
Donald et al 1978, Banks et al 1990, BeSler and 
Dunsmore 1993) have shown that the rate of devel
opment and the longeVIty of eggs vary at dIfferent 
temperature and humIdIty and In dIfferent geo
ecologIcal regIOns 

The sIgmficance to lambs of the post-partunent 
nse m worm egg output of ewes for worm burdens 
acqUIred by lambs has been reported by several authors 
(Taylor 1935, Crofton 1954, Brunsdon 1964, GIbbs 
1967, Connan 1968, Brunsdon 1970, Connan 1976 
GIbbs and Barger 1986, Agyel et al 1991) Two schools 
of thought eXIst on the pOSSIble mechamsms underlYIng 
thIS phenomenon Connan (1968), and O'SullIvan and 
Donald (1970) belIeve that Increased faecal egg counts 
and worm numbers III penpartunent ewes are 
attnbutable to a temporary ImpaIrment of acqUIred 
Immune responsIveness m lactatmg ewes resultmg from 
mcreased susceptIbIlIty to new mfectIon on mcreased 
prolIfIcacy of female worms and resumed development 
of preVIOusly arrested larvae However, MIchel (1974, 
1976) suggested that the phenomenon could be 
explaIned by a mere delay m adult worm mortalIty In 
lactatIng ammals 

The seasonal avaIlabIlIty and abundance of the free 
hvmg stage of sheep nematodes IS a key factor m the 
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occurrence and seventy of parasItic InfectIOn StudIes 
on larvae ecology are helpful In deslgmng more rational 
control programmes 

In the central EthIopIan hIghlands, sheep are kept 
under tradItional management wIthIn a mIxed farmmg 
system The ammals depend mostly on grazIng wIth no 
supplement and mmimum health mterventIOns Farmers 
mamtam one to three rams WhICh contmuously run WIth 
the flock wIth no control of mating and breedmg occurs 
year round wIth seasonal peaks m conceptIOn patterns 
(Mukasa-Mugerwa et al 1986) Two lambmg seasons 
are observed around June-July and October-N ovember 
Twenty-fIve to 30% of the rams are castrated between 1 
to 3 years of age Lambs are weaned at 3 to 4 months of 

age 
The objectIves of thIs study were to (1) deterrmne 

seasonal patterns of development and survIval of 
Haemonchus contortus and Tnchostrongylus 
colubnformls eggs to mfectIve larvae (L3) on pasture 
and to study the relatIOnshIp between such patterns wIth 
envIronmental factors, (11) define the aVailabIlIty to 
sheep of metacercana and mfective nematode larvae 
resultmg from seasonal contammatIOn m the central 
hIghlands of EthIOpIa, and (m) proVIde pertment 
epIdemIOlogIcal mformatIOn for desIgnmg strategIc 
helmmth control programmes 

Materials and methods 

Experimental site 

The Debre Blrhan Expenment StatIon IS located m the 
central EthIOpIan hIghlands about 120 kms NE of AddIS 
Ababa at an altItude of 2780 m above sea level (latItude 
39 E, longItude ION) The chmate IS charactensed by 
a long ramy season (July to September) a short ramy 
season m February/March and an extended dry season 
from October to February The average annual rainfall 
from 1979 to 1992 was 920 mm whIle the average 
monthly mmimum air temperature ranges from 2 4 C m 
November to 8 5 C m August The average monthly 
maxImum air temperature ranges from 183 C m 
September to 233 C m June The vegetatIOn m the 
statIOn IS dommated by Andropogon grasses (A 
longlpes) wIth vanable proportIOns of Tnfoltum spp 

Nematode larvae development and 
survival on pasture 

To study the development and survIval of nematode free 
hvmg stages on pasture an area was fenced off to 
prevent entry of any ammals and was dIVIded mto 39 
plots each measunng one square metre The plots were 
separated by Iron sheets and dramage dItches to aVOId 
cross-contammatIOn dunng heavy ramfall The grass 
was cut as needed to mamtam the herbage at a heIght 
and denSIty sImIlar to the grazmg paddocks Pure 
cultures of H contortus and a combmatIOn of H 
contortus, T colubnformls and Ostertagza trifurcata 
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were used to mfect 3- to 6-month-old lambs to serve as 
donors Two plots were randomly selected every month 
and umformly contammated wIth faeces obtained from 
the donor lambs Each plot receIved a total of 2 mIllIon 
eggs at a tIme Three plots remamed uncontammated to 
serve as controls 

Seasonal helmmth parasite mfectIon m 
grazmg sheep 

To study the populatIOn dynamICS ofhelmmths m sheep, 
a total of 84 paraSIte-free lambs were raIsed m a slatted 
floor barn SIX lambs were released monthly on to 
contammated pasture at the age of eIght weeks for a 
perrod of one month from July 1992 to June 1993 The 
ammals were re-housed m paraSIte free pens for vanable 
penods of tIme Three out of the SIX lambs were 
slaughtered two weeks post-grazmg to assess the level 
of nematode mfectIOns The remaImng three lambs were 
also slaughtered 12 weeks after a penod of grazmg to 
determme the seasonal pattern of trematode mfectIOn A 
group of 6 two-month old permanent tracers was 
allowed to graze for 12 months and were slaughtered at 
the age of 48 weeks Five lambs were kept mdoors to 
serve as controls The followmg year the expenment 
was repeated and mvolved 93 lambs of WhICh 6 were 
turned out to pasture on a monthly baSIS re-housed for 
a penod of 3 to 12 weeks and slaughtered for nematode 
and trematode worm counts Concurrently, a group of 
18 two month-old lambs were released on to pasture at 
the begmmng of the expenment (July 1993) and were 
slaughtered m different seasons (I e the long raIny 
season the dry season and the short raIny season) to 
assess the cumulatIve nematode burden on lambs Three 
lambs raIsed m worm-free condItIon were kept mdoors 
and served as controls 

Grass samples were also collected fortmghtly from 
the paddocks grazed by the lambs for determmatIon of 
the level of the pasture contammatIOn by mfectIve (L3) 
larvae 

PerIparturlent rise of faecal egg output m 
hreedmg ewes 

From May 1992 to May 1993 a total of 795 Horro and 
782 Menz ewes were mated to 35 and 36 rams (20 to 22 
ewes per ram) respectIvely followmg synchromsatIon 
usmg progesterone-Impregnated sponges A group of 
120 ewes were left unmated (controls) to mvestIgate the 
peflpartuflent flse phenomenon over the 
lambmg/lactatmg perIod m the wet and dry seasons 
DUrIng the thIrd matmg season (May 1993), three rams 
per breed were retamed from the prevIOUS SIre group and 
eIght new rams per breed were mtroduced Faecal egg 
count (FEC) packed cell volume (PCV) and body 
weight measurements were momtored m breedmg ewes 
(groups 2 and 3) at matmg, at 3 months post-matmg, two 
weeks before lambmg, four weeks after lambmg, eIght 
weeks after lambmg and at weamng 
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Table 1 Recommended tlme of anthelmlntlc treatment for sheep In the central EthlOpwn highlands 

Pan! 
Month Nllv 

June 

July* NJiv 

August 

September NJiv 

October 

November** 

December 

January 

* First expected lambmg 

** Second expected lambmg 

Ewes 

Fas! 
Zan 

Zan 

Fas 

Fas 

Yom 

Yom 

Lambs 

Pan!Nllv Fas!Zan Yom 

Nllv 

Fas+Nllv Yom 

Fas 

Pan = Panacur (fenbendazole) Ntlv = Ndverm super (levamlsole) Fas = Fasmex (tnclabendazole) Zan = Zaml (oxyclosamde) Yom = Yomesan 
(mclosomIde) 

Results 
Prehmmary observatIOns on the development and 
SurVIVal of nematode free hvmg mfectIve stage showed 
that eggs deposIted m expenmental plots had undergone 
development from July (hIghest YIeld of mfective stage) 
to November (lowest YIeld) (FIgure I) NeIther eggs nor 

Infeotlve larvu/kg dry herbag./mllllon egg. 

~\ 
ContamInated 

July 
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HaemoncI'HJs/Trichostronglus/Ostertagla 

Figure 1 Development and survival of nematole lrifeCtlve 
stages on pasture 
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L3 were present from deposIted faeces three months 
followmg deposItIon of eggs No eggs developed mto 
larvae from those deposIted on pasture between October 
and March 

Worm counts m tracer lambs dunng the two-year 
study penod (July 1992-July 1994) were sImIlar m 
pattern (FIgure 2) The three mam trichostrongyhd 
nematode paraSItes IdentIfIed m order of predommance 
were Ostertagta tnflrcata, Trtchostrongylus 
colubrtformls and Haemonchus contortus The large 
mtestme sheep pmworm, SkrJabmema OVIS (although 
non-pathogemc), was conSIstently abundant throughout 
the study penod Worm burden peaked m September 
and October Lung worms, Dictyocaulus fllarta, were 
present m lambs but m relatIvely small numbers 
ObservatIons on the same tracer lambs mdicated that 
transmISSIOn of FasclOla hepatica took place between 
September and January wIth a peak m December If the 
ammals were left untreated they generally dIed from the 
mfectIon 

Peak numbers of larvae were observed m grass 
samples collected dunng the month of August 
throughout the study penod A gradual dechne m 
pasture larval count over the subsequent 3 months 
(September October and November) was followed by a 
non-detectable level oflarvae untIl the begmnmg of the 
next ramy season wIth a few larvae observed m May 
1992 (FIgure 2) SpeCIes composItIon was conSIstent 
from August to November wIth a predommance of 
Ostertagza Trichostrongylus and Haemonchus 
Oesophagostomum was recorded m a few cases 

Prehmmary analysIs of FEe m breedmg ewes 
showed sIgmfIcant (P<O 05) season and breed effect 
A penpartunent nse m FEe was observed m both 
breeds before and after partuntIon m both the wet and 
dry seasons but was more pronounced m the wet 
season (FIgures 3, 4 and 5) Body weIght and pev 
were sIgmfIcantly affected dunng late pregnancy 
AcqulSItIOn of newly mfectIve larvae may have largely 
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Figure 2 Monthly rainfall avmlabzluy of infectIVe larvae on pasture and mean FEe In tracers and permanent lambs 

contnbuted to the penpartuntIOn nse m faecal egg count 
because of substantIal ramfall recorded m the wet season 
m 1993 Faecal culture from the ewes at dIfferent penods 
of the year llldicated the predomlllance of 
Tnchostrongylus colubrzjormls (48%) followed by 
Ostertagza tnjurcata (33%), Haemonchus contortus 
(17%) and DIctyocaulus filana (0 8%) wIth no dIstmct 
seasonal patterns 
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DISCUSSIon 

Ostertagia tnjurcata, Tnchostrongylus colubrzjormls 
and Haemonchus contortus were found to be the 
domlllant nematode specIes m central EthIOpIan 
hIghlands In aSSOCIatIOn WIth the lIver fluke FaSCIOla 
hepatlca and tapeworms Monezza spp 

Number of nematode larvae on pasture Increased 
wIth the onset of the ralllS (June) peaked III 
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Figure 3 Faecal egg counts and PCV values In lactating and unmated control ewes (wet season lambing 1992) 

August/September and progressively decreased to an 
undectable level m the dry season Worm burden m 
lambs born m the wet season followed the same pattern 
The cntlcal tIme for preventIve measures to mltIate 
treatment for different classes of stock IS shown m 
Table 1 Treatment of breedmg ewes for nematode 
lllfectlOns With an effective broad-spectrum 
anthelmmhc (PanacurR or NllvermR super) at the start 
of the ramy season (late June/early July) should 
substantlally reduce pasture contammatIOn around 
partuntlon and wIll prevent newly born lambs from 
bemg exposed to heavlly contammated pasture A 
second treatment IS adVisable III September/October 
(begmnmg of the dry season) to reduce the effects of any 
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mfectIOn from residual larvae The first treatment for 
fascIOlIasIs With ZamlR IS recommended m August to 
clear up adult lIver flukes acqUired dunng the prevIous 
grazmg season A second and thrrd treatment should be 
apphed III NovemberlDecember and January/February 
WIth FasmexR to remove both developmg Immature and 
adult flukes acqUired dunng the current grazmg season 

With regard to the lambs and yearlmgs born m the 
wet season, the first treatment agamst gastro-mtestmal 
nematodes should be considered m August/September 
when the pasture larvae count IS at a maximum followed 
by a second treatment m November For lambs born m 
the dry season, the treatment schedule should be as for 
adult sheep, that IS m July and September of the 
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followmg year Although results from the present study 
cannot be broadly apphed to all agro-ecologlcal zones 
of the trOPICS, the data can be used m computer models 
(e g Barnes and Dobson 1990) to sImulate grazmg 
systems for a qUIck and cheap screemng of dIfferent 
control programmes 

The value of short-term pasture spellIng would, m 
practIce, be mInImal In the Debre Buhan area 
partIcularly dunng the wet season Our study has shown 
that the tIme of survIval of mfectIve larvae on pasture 
vanes between SIX and eIght weeks between July and 
November However, management systems allowmg 
flocks to move to new grazmg areas wIthIn the lImIt of 
that tIme may provIde relatIvely safe pasture Barger et 
al (1994) workIng wIth goats reported encouragIng 
results on rotatIonal grazmg systems In the wet tropIcal 
envIronments of the PacIfIc Islands 

Alternate graZIng by sheep and cattle has also been 
advocated as a useful means of controllIng Internal 
parasItes m AustralIa (Morley and Donald 1980) but 
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may be of lIttle relevance m extensIve graZIng systems 
where sheep and cattle are grazed together It IS unhkely 
that development of new anthelmmtIcs wIll take place 
m the near future Only four dIstmct groups of broad 
anthelmIntIcs, namely the benzimIdazoles, levamlsoles 
morantel and the avermectmes have reached the market 
m the past 50 years Thus alternatIve control measures 
should be consIdered The use of mIXtures or 
cOmbInatIOns of anthelmIntIcs could be consIdered m 
control programmes when resIstance to one or more of 
the drug famIlIes has developed Success m dealIng wIth 
the problem of anthelmIntIc resIstance depends on 
persuadIng farmers to modIfy theIr worm control 
practIces In partIcular fanners should be made aware 
that hIgh frequency of treatment, under-dosmg and 
contInUOUS use of one anthelmIntIc group wIll lead to 
rapId development of resIstant straIns 

A convement means for the apphcatIon of small 
amounts of hIghly potent anthelmmtIcs over a prolonged 
penod of tIme IS the use of controlled release capsule 

Small Ruminant Research Network Workshop 



PCV(%) 

38 

38 

34 

32 
30 

28 
28 

Menzmated 
a 

Horro mated 

* 

Small ruminant management practices In Ethiopia 

Menz unmated 
o 

Horro unmated 
--- ...... ---

n -.. ,,---
______ e 

24 ~'--------------T------------~~------------~------------~-------------'-

epg 

4000 

3000 

2,000 

1000 

o 

Rainfall (mm) 

400 -
-

300 -
-

200 -
-

100 -
-

2 

I I 

3 4 5 6 

2 3 
lambing 

4 5 6 

I I t o 
May 93 Jun Jul Aug Sep Oct Nov Dec Jan 94 

Month 
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technology It has been shown that a capsule desIgned 
to prevent pasture contammatIOn for about 100 days at 
cntIcal tImes produces dramatIC effects on the 
epIderruology of nematode mfectIOns (Anderson 1990) 
The use of the capsules mcreases the certamty of success 
of preventIve control programmes because, m contrast 
to conventIonal treatments, rapId remfectIOn cannot 
occur wIthm the hfeome of the capsule despIte the 
occurrence of weather condioons condUCIve to the 
transrrussIOn of mfectIOn 

Another method for controlhng mternal paraSItes 
IS the use of vaccmes To date httle success has been 
achIeved m the development of protectIve Immumty 
agamst helrrunth mfectIOn WIth vaccmes but the future 
looks prorrusmg (Srruth and SmIth 1993, SmIth et al 
1994) The only commercIally aVaIlable and effectIve 
helrrunth vaccme IS the lITadIated/attenuated larvae 
vaccme for the preventIon of bovme pneumoma caused 
by the lung worm DIctyocaulus VIVlparus (Peacock and 
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Poynter 1980) Laboratory model system usmg sIrrular 
vaccmes agamst a WIde range of gastro-mtestmal 
paraSItes may also be rewardmg (Lloyd 1981) FaIlure 
to Immumse agamst helmmth paraSItes has generally 
been attnbuted to a defiCIency m the ImmunogemcIty of 
vaccmes 

There IS also an mcreasmg body of eVIdence of 
geneoc varIatIOn for reSIstance to endoparasItes m sheep 
and goats (Baker et al 1992) ThIS has prompted 
mcreased mterest m the posslblhty of selectmg breeds 
or strams of animals which are geneocally resistant to 
worm parasites (Dmeen 1985 Gray 1991) 

ConclUSion 
EpIdemIOlogIcal knowledge ItS apphcaoon m grazmg 
management whenever feasIble and access to 
anthelrrunocs of hIgh effIcacy are key factors for the 
success of controllmg helmmth mfectIOns m domestIc 
rummants PredIctIve models based on more complete 
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mformatIOn on the ecology of helmmth mfectIOn and 
anthelmmtIc resIstance, clImate and local management 
factors should provIde a basIs for Improved control 
schemes, whether based on chemotherapy, management 
and ImmUnISatIOn m regIOns with slrrular clImatIc 
condItIOns WhIle these studies are bemg undertaken, 
current efforts targeted at the IdentificatIOn and future 
explOItatIOn of sheep breeds resistant to endoparasltes 
should help mmlmlse the relIance on frequent treatment 
With anthelmmtics 
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Mode de gestion des petits ruminants et lutte contre les 
helminthoses dans les systemes d'elevage traditionnel des regions 

fraiches des hauts plateaux ethiopiens 

Resume 

L'elaboratlOn de programmes coiit-efficaces de 
preventIOn des InfectIOns helmmthlques chez les petIts 
rummants dOlt reposer sur une bonne connmssance 
epldemIOloglque des relatIOns temporelles entre la 
contammatIOn des paturages et la presence de larves 
mfectteuses dans une zone geographlque donnee Les 
donnees epldemIOloglques dun essm en statIOn avec 
utIlIsatIOn d' agneaux traceurs et observatIOn des 
nIveaux de contammatIon des paturages dans les hauts 
plateaux du centre de 1 Etmople ont c1aIrement mls en 
eVIdence Ie caractere salsonmer des mfectlOns de 
nematodes chez Ies ovms Des etudes effectuees sur 
I augmentatIon du nombre d oeufs de trIchostrongyhdes 
et ses consequences chez les brebls reproductrlces a 
1 agnelage et au cours de Ia lactatIon ont ete 'l1lalysees 
Un essm de 12 mOlS a ete effectue sur la smsonnaiIte 
du developpement embryonnmre et la duree de VIe des 
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larves sur les paturages Les resultats prehrmnmres de 
ces travaux ont montre que les larves Vlvment peu de 
temps (SIX a hUIt semames), ce qUI devralt pennettre de 
mampuler la dynamIque de la populatIOn des paraSItes 
dans ces regIOns tropIC ales frruches Les resultats de 
1 ensemble de ces etudes servent de base a des strategIes 
de lutte a moyen tenne dans ce type de mIheu et dans 
des regIOns aux condItIons clImatIques analogues BIen 
maitnsees par les agents de vulgansatIOn et acceptees 
par les eleveurs ces strategIes, qUI reposeront essen
tlellernent sur 1 utIlIsation d anthelmInthes pouITment 
en permettant de dImInUer Ie nombre de trrutements 
constltuer la base de strategIes de prevention des pertes 
de production dues au parasItlsme chez les jeunes CeIa 
pennettra de lImIter les nsques de developpement de la 
reSIstance aux anthelmmthes Enfm d autres methodes 
pOSSIbles de lutte ont egalement ete exammees 

157 



Pertes en reproduction, chlamydiose, brucellose et 
toxoplasmose en elevage extensif traditionnel de chevres 

guineennes au Senegal 

M N Ndzaye1, J A Akakpo2 et L J Pangul2 

lISRA/PPR, BP 2057, Dakar (Senegal) 
2EISMV BP 5077, Dakar (Senegal) 

Resume 
Cette etude a ete condUlte sur des chevres 

gumeennes en elevage extenslftradltIonnel dans la zone 
soudalllenne du Senegal La repartttlOn des sUJets 
seroposltIfs a la chlamydlOse a Chlamydza pslttau, aux 
brucelloses a Brucella OVIS et a Brucella abortus et a la 
toxoplasmose a Toxoplasma gondll a ete etabhe sur 12 
cas de mortahtes neo-natales, 20 cas d'avortements et 
11 cas de nuses bas de prodmts chettfs Sur ces 43 cas 
de pertes en reproductlOn, on a note des prevalences 
serologlques de 80% en chlamydlOse de 10% en 
brucellose a Brucella abortus, de 23% en brucellose a 
Brucella OVIS et de 58% en toxoplasmose Les 
ImphcatIons des mfectIons a l' ongme de ces dlfferents 
types de pertes sont dlscutees en fonctlOn de leur 
repartltton 

IntroductIon 
Des tests serologlques ont ete realIses sur 43 cas 

de pertes en reproductlOn Les lllfectlOns a la 
chlamydlOse (Chlamydza pslttacI), aux brucelloses 
(Brucella abortus) et Brucella OVIS et a la toxoplasmose 
(Toxoplasma gondll) ont ete recherchees Ces pertes en 
reproductIon etatent des cas de mlses bas de prodmts 
chetIfs, d'avortements et de mortahtes neo-natales 
L'obJectIf est de comparer Ie statut serologlque de ces 
trOIS groupes de chevres VIs-a-VIS de chacune de ces 
mfectIons afin de deternuner leur hen partIcuher avec 
un type de perte plutot qu' avec un autre 

MaterIels et methodes 
Cette etude a ete effectuee sur des chevres 

plunpares de race gumeenne Les prelevements ont ete 
effectues de novembre 92 a mars 93, penode couvrant 
Ie prenuer des deux PICS annuels de mIse bas Les 
chevres utthsees appartlennent a 21 eleveurs etabhs sur 
13 VIllages satelhtes de la vdle de Kolda II s aglt de 
prelevements ulllques de serum, reahses dans un delat 
maXImum de 8 Jours SUlvant l'evenement chmque 
aSSlmde a une perte en reproductIon 
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Les serums ont ete conserves par congelatlOn 
Jusqu'a la fin de la penode de collecte pulS testes Les 
tests serologlques utthses ont ete la flxatlOn du 
complement en mlcromethode pour la chlamydIOse, la 
brucellose a Brucella abortus et la brucellose a Brucella 
OVIS et I'lmmunofluorescence mduecte pour la toxo
plasmose Les semIs de posltivlte retenus ont ete la 
ddutlOn au 114 pour la chlamydlose (Akakpo 1987), au 
118 pour les deux types de brucellose (Akakpo, 1987) et 
au 1/16 pour la toxoplasmose (Pangm, 1993) 

Les types de pertes retenus sont les sUlvants 

avortements mIse bas de morts-nes ou mter
ruptton de la gestatIOn non rapportee a une cause 
ahmentatre, toxlque ou accldentelle 

chetIvite nuse bas d' alllmaux au pOlds au controle 
mfeneur ou egal a 1,4 kg (hnute etabhe sur la base 
de la moyenne des pOids recuedhs Ie Jour meme de 
la natssance, esttmee a 2,2 kg) ou avec un tres 
fruble entram a la tetee Ces prodUlts meurent 
generalement avant l' age de 3 mOlS 

mortahte neo-natale cas de chevreaux nes 
normaux mrus qUl meurent dans les Jours smvant 
lamlse bas 

Les prevalences serologlques par type de perte ont 
ete comparees a I aIde du programme caIcstat du logiciel 
Epllnfo (Dean, 1988) Les valeurs des probabIhtes de 
I'hypothese nulle ont ete determmees SUlvant les cas par 
Ie test du khl carre ou par Ie controle d'exactltude de 
FIsher (Dean, 1988) 

Resultats 
La repartition des cas de seroposltIvlte SUlvant 

les types de pertes est presentee au tableau 1 La 
chlamydlOse et la toxoplasmose ont les plus fortes 
prevalences globales, sOlt respectIvement 79 et 58% 
Les prevalences de la toxoplasmose et de la brucellose 
a Brucella OVIS presentent les plus lmportantes 
vanatlons d'un type de perte a un autre Ces taux sont 
nettement supeneurs a ceux obtenus sur un echantIllon 
aleatOlre de 40 femelles caprmes en 1991 dans la zone 
de Kolda a saVOlr 13,6% en toxoplasmose (ELISA), 0% 

159 



Ndlaye etal 

Tableau 1 RepartltlOn et prevalence de La chlamydlOse de la brucellose et de la toxoplasmose en jonctlOn du type de perte en 
reproductIOn 

Van abIes Chlamydia V OVIS B abortus Toxoplasma 

+ + 
ChetlVlte 9 2 2 

82% 18% 

Mortahte 10 2 2 

neo natale 83% 16% 

Avortement 15 5 6 

75% 30% 

Total par resultat 34 9 10 

79% 23% 

Total teste 43 

en brucellose (Brucella abortus par seroagglutmatIOn) 
et 3,5% en chlamydIOse (fixatIOn du complement en 
mlCromethode) 

DISCUSSion 

En comparant par Ie test du khI carre les sero
pOSltlfs aux seronegatIfs on constate que la toxo
plasmose, avec une probablhte seUII de 14%, dlfferencle 
Ie mleux les trOIS types de perte (tableau 2) 

43 

+ + 
9 10 5 4 

9% 56 

10 11 9 2 

8% 82% 

14 2 18 8 10 

10% 44% 

33 4 39 22 16 

9% 58% 

43 38 

En effet, la mIse bas de prodUIts chetIfs accom
pagne souvent des etats d'mfectIOn par des germes a 
tropisme gemtal connus aUSSI pour leur effet aborttf 
C est Ie cas de la toxoplasmose et de la chI amy dIose 
(Debenedettt & Waldeland, 1989) 

Pour ces dlverses raIsons, tl est convenu de 
regrouper les pertes par chettvlte et par avortement, dont 
les statuts serologIques face a la toxoplasmose sont les 
plus proches, pour les comparer aux pertes par mortahte 
neo natale (tableau 3) 

Tableau 2 Probabzlztes de prevalences equzvalentes entre les differents types de pertes 

Probablhtes en % de I hypothese nulle 

avortement 
chetlvlte 

Orgarusme mortahte 

Chlamydia pX282 

B OVIS pX261 

B abortus pX298 

Toxoplasma pX214 

X2 = probablhte seUlI selon Ie test du khl carre 

2pF = probablhte bllaterale de Fisher 

chetlvlte 
X 

mortahte 

2pF 100 

2pF 100 

2pF 100 

2pF 33 

Les prevalences de la toxoplasmose dIstmguent Ie 
mieux les trOIS types de perte avec une probabIhte de 
l'hypotbese nulle de 14% 

En frut, c'est entre les pertes par mortahtes et les 
pertes par avortements que les dIfferences de 
prevalences en toxoplasmose sont les plus marquees, 
l'hypothese nulle ne depassant pas 6,4% 

Par atlleurs, les prevalences en toxoplasmose chez 
les chevres qUI avortent et celles qUI mettent bas des 
prodUIts chetlfs sont plus proches qu' entre les premIeres 
et celles qUI perdent leurs prodUIts nes normaux par 
mortahte, la probabIlIte de ne pas differencier les 
premIeres est de 69% contre 33% pour les secondes 
Cette observatIOn, sous reserve du fruble effecttf teste, 
corrobore les connrussances acqUIses en matIere de 
pathogeme des avortements mfectIeux 
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chetlvlte avortement 
X X 

avortement mortahte 

2pF 100 2pF 68 

2pF 67 2pF 68 

2pF 100 2pF 100 

2pF 69 2pF64 

Tableau 3 RepartztlOn de la toxoplasmose lors de mortalztes 
neo natales et lors d avortements ou mlses bas de prodUlts 
chetifs 

Type 

Chetlvlte avortement 

Mortahte neo natale 

Total 

Toxoplasmose 

+ 

19 

15 

34 

4 

5 

9 

Total 

23 

20 

43 

La probabIhte de l'hypothese nulle, apres test du 
khl carre, n est que de 8% 

Ces resultats statIstIques permettent de retemr que 
la toxoplasmose est chez les chevres plunpares, un 
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facteur de nsques de pertes par mortahte neo natale 
plutot que de pertes par avortement ou chetlvlte 

ConclUSIon 
Ce SUlVI serologlque et chmque a permls d etabhr 

que la toxoplasmose contnbue plus aux mortahtes neo
natales qu'aux autres types de perte Cette contnbutton 
decelee sur un Sl fruble echanttllon est sans doute tres 
Importante (Schwartz, 1989) Aucune conclusIOn 
defimtIve ne peut par contre etre retenue quant au rOle 
des mfectlOns brucelhques ou chlamydlennes dans 
l'avenement d'un type de perte plutot que d'un autre 
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Reproduction losses, chlamydiosis, brucellosis and toxoplasmosis in 
a traditional extensive West African Dwarf goat system in Senegal 

Abstract 
ThiS study was carned out on West African Dwarf goats 
m extensive traditIOnal hvestock productIOn systems m 
the subhumid zone of Senegal AllImals tested 
seropoSItIve for chlamydlOsls caused by Chlam)dza 
pslttan, for brucelloSIS caused by Brucella OVIS and 
Brucella abortus and for toxoplamosis caused by 
Toxoplasma gondll III 12 cases of pennatal mortahty, 20 
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cases of abortIOns and 11 cases of birth of substandard 
offspnng, respectIvely Of these 43 cases of 
reproducttve losses, serological prevalences of 80%, 
10% 23% and 53% were recorded and were due, 
respectIvely, to chlamydlOsls to brucellosIs caused by 
Brucella abortus and Brucella OVIS and to 
toxoplasmOSIs The Imphcattons of these mfecttons for 
these reproductive losses were discussed III relation to 
theIr dIstrIbutIOn 
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Diseases of small ruminants in Botswana 1983-92 

T Klbmge-Sebunya and T Dlteko 

Department of Ammal Health and ProductIOn 
Pnvate Bag 0032 Gaborone Botswana 

Abstract 
The paper rughlIghts the dIseases of goats and sheep that 
are endeIll1c m Botswana based on condItIOns dIagnosed 
and recorded by the NatIonal Vetermary Laboratory at 
Gaborone between 1983 and 1992 The most 
predommant dIseases were helmmthosls coccIdIOSIS, 
heartwater, abortIOns and rabIes Abscesses, 
pneumollla/pleuntls mllleral defICIenCIes and 
keratoconjunctIVItIs were also common Other prevalent 
condItIons mcluded, skm parasItes mcIudIllg nngworm, 
enterotoxaeIll1a, salmonellOSIS, mastItIs, septIcaemIa 
bluetongue contagIOus ecthyma (Orf), balano-posthitIs 
footrot, haemoparasltes and pOlsonmg Poor husbandry 
and unfavourable envIronmental factors played a role m 
dIsease occurrence There was demand for more work 
to determme causes of abortIons pneumomaipleuntIs 
and eye lllfectlOns and Improved dIagnostIcs for 
botulIsm and heartwater 

IntroductIon 
ThIS paper IS a retrospectIve study of dIsease occurrence 
III goats and sheep m Botswana dunng a lO-year penod 
(1983 to 1992) based on clImcal cases dIagnosed and 
reported from the field and confirmed at the NatIOnal 
Vetennary Laboratory (NVL) at Gaborone Botswana 
The NVL proVIdes a comprehensIve dIagnostIc serVIce 
thereby contnbutIng to the survetllance of dIseases 
affectmg ammals m Botswana 

In Botswana It would appear that weather and 
chmatIc condItIons greatly lllfluence dIsease 
occurrence Ralllfall and temperature mfluence the 
qualIty and quantIty of avrulable grazmg and dnnkmg 
water and thus the condItIons of the ammals The latter 
has dIrect bearmg on susceptIbIlIty and reSIstance of 
ammals to dIseases (Carles 1983) 

When Botswana expenences drought, lIvestock 
travel long dIstances III search of grazmg and water 
Deaths due to starvatIOn and stress mduced dIseases 
have been reported Under the prevaIlmg husbandry 
practIces, sheep and goats have low economIC and SOCIal 
value and farmers deworm/treat or vaccmate them less 
often than they do cattle In general lIvestock condItIon 
III Botswana IS mostly poor dunng the wmter months of 
June to August espeCIally m the communal areas 
(DIstrICt Reports 1988-92) 

The present study was meant to look at the 
changmg patterns of small fUIll1nant dIseases to further 
understand dIsease causatIon treatment preventIon and 
control, and evaluate methods of dIsease detectIOn 
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Materials and methods 
Samples were collected from the field from dIsease 
cases for VIrology, bactenology, hIstopathology, 
serology, haematology, bIOCheIll1stry, paraSItology and 
toxIcology and submItted to NVL WIth clImcal hIStOry 
on deSIgnated laboratory submISSIOn forms Each 
collectIOn of samples from one or more ammals from 
each farm or localIty was deSIgnated as a batch of 
samples and allocated a laboratory number WIth known 
speCIes code Batches of speCImens were subjected to 
the appropnate comprehensIve laboratory dIagnOSIS for 
suspected agents or analysed for mmeral defiCIenCIes or 
haematology proftles Post-mortem exaIll1natIons were 
also performed on carcases of small stock at NVL and 
appropnate samples submItted for diagnOSIs Samples 
for laboratory dIagnOSIs ongIllated from all vetennary 
dlstncts (FIgure 1) 

Results 
Dunng 1983-92, the total annual number of speCImen 
batches subIll1tted to NVL from the field mcreased over 
three tImes to a peak of 1148 batches III 1989, dechmng 
gradually to 683 batches m 1992 Dlffenng degrees of 
conflrmattons were obtamed for dIfferent condItIons 

HIgh levels of confirmatIons were achIeved for 
abscesses and rabIes at 86% and 82%, respectIvely, 
relatIve to 8 5% for abortIOns/stIllbIrths (Table 1) 

FIgure 2 shows the commonest Important dIseases 
WIth the hIghest frequenCIes 

Helmlllthosis and/or COCCIdIOSIS were the 
commonest dIseases of small rUIll1nants and occurred all 
year round (FIgure 3) WIth a tendency for peak 
mfestatIons to occur dunng the first and last quarters of 
the year These penods comclded WIth summer rams and 
hIgh temperatures and humIdIty suspected to be 
condUCIve for paraSIte aCtIVIty The commonest worms 
IdentIfIed lllcluded Haemonchus contortus 
Oesophagostomum colombwnum and Trichostrongylus 
spp 

Heartwater due to Cowdrza rumlnantlum IS an 
Important tIckborne dIsease WIth recorded losses 
rangmg from smgle Isolated cases to dozens of deaths 
among goats or sheep per flock throughout the year m 
the eastern part of the country where the vector tIck 
Amblyomma hebraeum was conSIstently detected 
Seasonal peak mCIdences of heartwater were recorded 
dunng March and September when humIdIty and 
temperature were hIgh 
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Reported abortIOns, stillbIrths and neonatal deaths 
vaned annually wIth penods of dramatically mcreased 
cases StarvatIOn, malnutntIOn, mtestmal parasItes and 

wmter condItions when small rummants were m poor 
body condItion were suspected to have been responsIble 
for the peaks of 'wmter abortIon stonns' (FIgure 3) 
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Diseases of small ruminants In Botswana 

Table 1 Comparzsons of laboratory confirmatIOn of cases In goats and sheep 1988-92 

Year and no QOSltlveitotal cases and Qercentages 

DIsease condItIOn 1992 1991 
Abscesses 13/13 22124 
(% pOSItive) (100) (91 6) 
RabIes 44/50 54/66 
(% pOSItiVe) (88) (81 8) 
Heartwater 49/82 1191168 
(% pOSItive) (598) (708) 
Pneumorualpleuntls 4/9 9113 
(% posItIve) (444) (692) 
ConjunctIVItiS 5/9 14116 
(% pOSItive) (556) (875) 
External parasItes 8/9 7129 
(% pOSItive) (889) (241) 
Abortions/stIllbIrths 6/48 6/31 
{% J2osltlve2 {1252 {1942 

There were 225 pOSItIve rabIes cases In small 
rumInants dunng 1983-92, rankIng about fourth behInd 
bOVIne, camne and wIldlIfe rabIes The number of rabIes 
cases Increased gradually to about five tImes of those 
detected a decade ago (FIgure 2) 

Number of 
cases 

Average % 
1990 1989 1988 Qosltlve 
4/5 42/52 2/34 

(80) (808) (676) 840 
57/66 20126 19/24 

(864) (769) (792) 8246 
64/127 11631223 78/96 

(504) (73 1) (81 3) 6708 
11/95 22/22 12/32 

(11 6) (100) (375) 
2/6 4111 1/9 

(333) (364) (11 1) 4478 
7/20 8170 4/18 

(350) (11 4) (222) 3632 
5/87 2/68 1/50 

{572 {29} {2} 85 

MIneral defICIencIes among smdl1 stock 
compnsed mostly hypophosphataemla resultIng In 

abnormalItIes In locomotIon, there were fewer cases of 
hypocupraemIa lead10g to cases of sway back or 
paralySIS of the h10d quarters GOItre, a consequence of 
IOd1Oe defiCIency was detected IntermIttently 10 the 

300 D Rabies IZZl Abortion/stillbirth 

~ Heartwater o Intestinal parasite 
I""" ,.... 

250 -

I""" 

200 -

,..., 

- y IX 
~ IX 

~ 
)< 

~ / )< 
- ~ 

~,.... 
/ )< 

~ 
/x >< >< 

I:- /x )< 1/ )< 

~ ~ / 
~ 

>< V >< 
/x >< >< 

>< /x 7>< ~~ ~~ x IX / I>< /IX r-/ :- >< - IX v~ VI><t- / ~ / /~ />< >< '-1/1>< 
V ~IX IX / 

~~ ~x /)< IX 
~~ ,.. / 

~~ 
/x t- X 

~ / / /X />< 
~9 ~x / [ /iX r~~ r /IX />< ~9 V~ rvlX /IX ,V r r /X V~ /1>< V>< /IX /1>< Vi>< Vi>< 

150 

100 

50 

o 
1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 

Years 

FIgure 2 Confirmed cases of helmznthosls COCCidIOSIS heartwater and rabies with total cases of abortions 1983-92 
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FIgure 3 Seasonal dIstributIOn of caprme and ovme cases 1992 

endemIC areas of Maun and Orapa dlstncts In addIllon, 
a few fatal cases of starvatIon were reported annually 
partIcularly m the wmter season and dunng penods of 
drought PneumonIa/pleuntIs often reported as 
pasteurellosIs, was commonly dIagnosed m the field but 
these cases were largely negatIve for Pasteurella 
multoclda and P haemolytzca, the known common 
causal agents PasteurellosIs mduced by the stress of 
shlppmg small rummants, developed along claSSIcal 
lInes where the anImals developed pneumOnIa and P 

multoclda was recovered from the tYPICal lesIOns 
Moraxella bOVIS or Branhamella OVIS were 

recovered from 44 8% of the eye mfecllons (Table 1) 
VarIatIOns m samplIng of mfected cases and treatment 
of cases before samplmg appeared to affect recovery 
rates of mfecllous agents 

Sheep scab, a notIfIable condItIOn caused by 
Psoroptes OVlS, appeared to be endemIC and restrIcted 
to the southern dlstncts Demodex mItes, hce mfestatIon 
WIth Linognathus stropsls and dIfferent types of tIcks 
(Amblyomma hebraemum BoophIlus spp, Hyalomma 
spp and RhIpIcephalus spp) were also recorded 
Streptothncosls/dermatophIloSIS, caused by 
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Dermatophllus congolensls and nngworms were 
reported sporadIcally 

MIscellaneous dIseases wIth lower occurrences 
mcluded enterotoxaemIa (47 cases) mastItIs (86), 
septIcaemIa (57) vIral dIseases, bluetongue and 
contagIOUS ectyma orf (47) ba1ano-posthlsIS (Plzzle rot) 
and haemoparasltes Anaplasma and Thellena bemg of 
questIOnable pathogemclty BotulIsm dIagnosIs was 
dependent on clImca1 SIgns partIcularly dunng the 
drought pen ods lInked wIth hypophosphataemla 1eadmg 
to cravmg for bones contammg botulIsm toxm 

Cases of pOIsonmg caused by Pavetta harbor!! and 
Dlcaptalum cymosem were more commonly 
encountered wIth mmlma1 aVaIlable grazmg 

DISCUSSIon 

Laboratory fmdmgs at NVL have shown that some 
condItIOns perSIstently occurred and recurred wIth hIgh 
frequency m sheep and goats dunng 1983 to 1992, 
namely helmlllthosIS/COCCldlOSIS, heartwater, 
abortIOns/stIllbIrths and rabIes These condIllons no 
doubt represent Important causes of loss to the small 
rummant mdustry 
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The predommance of these diseases may partly be 
due to poor husbandry where dewormmg for mtestInal 
parasites and tick control measures are haphazard, bemg 
mstItuted only when diseases were suspected (District 
Reports 1988-1992) Also, the findmg of low total 
protem or albumm levels m sera of aborted ammals 
strengthens the SUSClplOn that malnutntlOn or starvation 
plays an Important role m most mstances of abortIOn 
(Report NVL 1983-92) There IS need, therefore, to 
deterrmne the roles of nutrition and/or mfectIous agents 
m abortIons m small rurmnants m Botswana 

Notably, vaCCInatIOn agaInst heartwater IS 
problematic It IS costly, causes dIrect losses followmg 
moculatlOn, IS unrehable as breaks m Immumty are 
common mcreases the number of earners of Cowdria, 
reqUIres stnct supervISIOn and IS dIfficult to carry out on 
a large scale (Wmdsor 1987, Camus and Barre 1988) 
Nevertheless, vaccmatlOn IS conSidered a useful means 
of preventing heartwater WIthout eradicatmg the total 
tick population m an endemIC area SuggestIOns have 
been made for the need to develop attenuated strams of 
Cowdria by culture In vitro or research on strams low m 
VIrulence (Camus and Barre 1988) For dIseases where 
vaccmatIon of small rummants was mcreasmgly bemg 
practised (DIStrIct Reports 1988-1992), the number of 
laboratory confIrmatIOns were lower, namely 
enterotoxaerma, botuhsm and pasteurellosIs In the case 
of pasteurellosIs, other causes excludmg Pasteurella 
multoclda or P haemolytlca have been postulated but 
remam unproven (Report NVL 1983-92) 

Lack of SImple rehable and senSItive tests hmder 
heartwater dIagnOSIS and there IS need to develop tests 
to detect Cowdria m hvmg ammals (Camus and Barre 
1988) 

It would appear that good husbandry practices 
dIrected towards reductIOn of mortahties on the farm 
together WIth Improved clImcal and laboratory 

DIseases of small rumInants In Botswana 

dIagnOSIS and research mto the aetIOlogy of Important 
dIseases of small rummants and Improved methods of 
theIr diagnOSIS and control are needed m Botswana 
Smce the Important dIseases of small rummants are 
endemiC elsewhere m sub-Saharan Afnca, local and 
regIOnal collaboratIve efforts WIth addItIOnal 
mternatlOnal support, would be benefiCial m tacklIng 
SImIlar problems 
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Les maladies des petits ruminants au Botswana: 1983-1992 

Resume 

Cet article passe en revue les maladIes des ovms et 
capnns conslderees comme endemiques au Botswana 
sur la base des symptCimes observes et decnts de 1983 a 
1992 par Ie LaboratOlre natIOnal vetennalre de 
Gaborone Les affectIOns les plus frequentes etatent les 
helmmthlases les COCCidIOses les cowdnoses les 
avortements et la rage Les abces, les pneumomesl 
pleuntes, les carences mmerales et les kerato
conjontIVltes etatent egalement frequentes Les autres 
maladIes rencontrees sont les ectoparasltes y compns la 
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teigne amSI que les enterotoxermes, les salmonelloses, 
les mastItes, la septIcemle, la fievre catharrale du 
mouton l'echtyma contagleux les balano-posthltes Ie 
pleHn les hemoparasltes et les cas d empOlsement Les 
modes de gestIOn mappropnes et les mauvalses 
conditIOns de milIeu favonsent I appantIOn des 
maladies Des travaux supplementatres s averent 
IndISpensables pour determIner les causes des 
avortements des pneumomes/pleuntes et des maladies 
des yeux et pour amehorer Ie dIagnostIc du botuhsme et 
de la cowdnose 
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The interaction between animal nutrition and parasites: 
Studies with experimental trypanosomiasis in sheep 

E Katunguka Rwaktshaya 

Department o/Veterznary Medlczne Makerere Umverslty 
POBox 7062, Kampala, Uganda 

Abstract 

The present study mvestIgated the role played by 
Improved nutntIOn III the development of 
pathophYSIOlogIcal effects of trypanosomIasIs m sheep 
gIven two levels of protem mtake It was observed that 
feed mtake was not mfluenced by eIther the dIet or 
mfecoon The mtensloes of parasItaemIa as measured 
by the buffy coat method mdlCated that there was a 
tendency for the ammals receIvmg the hIgh protem dIet 
to sustam more parasIte numbers than those receIvmg 
the low protem dIet The mfected ammals on a hIgh 
protem dIet gamed weIght at the same rates as the 
umnfected controls However, mfected ammals on low 
proteIn dIet showed marked retardatIOn of growth 
compared to the umnfected controls Both groups of 
mfected ammals exhIbIted SImIlar degrees of anaemIa 
but followmg treatment, those on the hIgh protem dIet 
recovered much faster than those on the low protem dIet 
It was concluded that Improved nutntIon m form of 
hIgher protem mtakes amelIorates the adverse effects of 
trypanosomIasIs and also enhances the rate of recovery 
followmg chemotherapy 

IntroductIOn 
ParaSItes partIcularly gastro-mtestmal helmmths and 
protozoa are a major constramt to ammal productIVIty 
throughout the world In many tropIcal countnes 
protozoan dIseases are of major Importance One 
protozoan dIsease m partIcular trypanosomIasIs, IS the 
,mgle most Important constramt to ammal productIon m 
ub-Saharan AfrIca It has been frequently suggested 

; hat the nutrIoonal status of the host can mfluence the 
pathogenesIs of paraSItIc mfectIon and It IS generally 
accepted that well-nounshed anImals WIthstand 
paraSItIsm better than those that are less adequately fed 
(WhItlock 1949, GIbson 1963) 

There have been numerous anecdotal accounts of 
the Importance of host nutrItIon In the pathogeneSIS of 
trypanosomIaSIS In rumInants although untIl very 
recently these have remaIned unsubstantIated Thus, It 
has been frequently reported from the field that dunng 
the dry season trypanOSOmIaSIS becomes more severe 
when the qualIty and quantIty of nutrItIon IS partIcularly 
low ThIS has recently been mvestIgated m The GambIa 
by offenng supplementary feedIng dunng the dry 
seasons to trypanosome-Infected N'Dama cattle 
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(Agyemang et al 1990, LIttle et al 1990) As a result of 
the supplementary feedmg It was found that the seventy 
of the dIsease as judged by the degree of anaemIa, was 
sIgmficantly reduced 

It IS pOSSible that diet may not only mfluence host 
resistance to eIther the mItIal mfectIOn or re-mfectIOn 
but may also affect the abIlIty of the host to Withstand 
the pathophYSIOlogical consequences of mfectlOn 
Unfortunately, the few studies that have been conducted 
to examme these mteractIOns m the past have often been 
unsatIsfactory because of madequate controls or poorly 
formulated diets More recently attempts have been 
made to overcome these dIfficulties and a clearer pIcture 
of the InteractIOn between host nutntIOn and the 
pathophySIOlogical consequences of parasItIc mfectIOns 
has started to emerge 

The present study was deSIgned to mvestIgate the 
Influence of host nutritIon on the pathogeneSIs of 
trypanosome mfectIOn m sheep 

Materials and methods 

Experimental ammals, feedmg and 
housmg 

Male castrate lambs, aged SIX months, were purchased 
from a local hIll farm m the west of Scotland The baSIC 
diet conSisted of a mIxture of shredded sugar-beet pulp 
(SBP), barley slftmgs and a mmerallvltamm trace 
element mIxture Soya-bean meal (SBM) was added to 
the high protem (HP) dIet only The mean proximate 
analyses of the two diets are shown m Table 1 

Table 1 Mean proximate analyses and calculated 
metabollsable energy of the high protem (HPJ and [ow protem 
(LP) experimental diets (g/kg DM) 

DIetary compOSItIon 

Dry matter (g/kg) 

Crude protem 

Crude fibre 

Ether extract 

Ash 

Orgaruc matter 

ME (MJ/kg DM) 

,..,. ') 71 ~,r- 'i'1. 
".., ~. J 

......." w.a'-.v<-J"",,u,,,,," ~ 

HP 

880 
176 

169 

5 

77 
923 

98 

LP 

880 
81 

192 

4 

80 
920 

101 

169 
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The lambs were housed m mdIVIdual pens on a 
concrete floor and wood shavmgs were used as beddmg 
The daIly allowance of 1 kg fresh matter (FM) was 
offered m two feeds at 0900 and 1600 h The resIdue was 
collected the followmg mornmg and weIghed to gIve the 
actual amount of feed consumed 

FIve htres of water were offered each mornmg and 
the resIdue was recorded the followmg mornmg 

ChemIcal analyses of feed 

RepresentatIve samples of the expenmental dIets were 
analysed penodIcally usmg standard procedures (MAFF 
et a11981) 

ExperImental infectIon 

The ammals were mfected WIth Trypanosoma congo 
tense 1180 (GRVPS 57/6), a cloned denvatIve of an 
Isolate made m SerengetI, Tanzama as descnbed by 
Nantulya et al (1984) The trypanosomes were obtamed 
from IrradIated mIce dunng the fIrst nsmg parasitaemia 
MIce were bled by cardIac puncture and theIr blood was 
pooled An estImate of parasitaenua was made on the 
pooled sample, whIch was then dIluted WIth phosphate 
buffered salme (PBS) contammg 1 5% glucose at pH 80 
to gIve lX105 trypanosomes m 3 ml of PBS Each sheep 
receIved 3 ml of the Inoculum VIa the Jugular vem 

ParasItologIcal, haematological and 
bIOchemIcal techmques 

The techmques used to collect blood samples for 
paraSItologIcal, haematologlCal and blood bIOchemIcal 
eXamInatIOn have been descnbed preVIOusly 
(Katunguka-Rwakishaya et al 1992a) 

In bnef, trypanosomes were detected by the dark 
ground buffy coat method (Murray et al 1977), and the 
mtensity of parasitaemIa was graded from 0 to 5 as 
descnbed by ParIS et al (1982) 

Experimental deSIgn 

EIghteen ScottIsh Blackface lambs were Involved m thIS 
study They were dIVIded mto two groups of nme 
anImals each, on the baSIS of theIr hve weIghts and PCV, 
and Introduced to eIther a low proteIn (LP) or a hIgh 
protem (HP) dIet After 4 weeks on theIr respectl ve dIets, 
SIX ammals from the low protem group (LPI group) and 
SIX ammals from the hIgh protem group (HPI) were 
mfected WIth T congoiense whIle three ammals from 
each dIetary group acted as unmfected controls (LPC 
andHPC) 

Seventy days after mfectIon (DAI), three ammals 
from the HPI group (HPIT) and three ammals from the 
LPI group (LPIT) were treated WIth IsometamIdmm 
chlonde at a dose rate of 1 mg/kg by deep mtramuscular 
InjectIOn and the ammals were momtored for a further 
21 days 
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StatIstIcal methods 

Compansons between groups were achIeved by usmg 
one-way analYSIS of vanance followed by the Newman
Keuls multIple range test IntenSItIes of parasItaemIa 
were evaluated by the non-parametrIc Mann-WhItney 
test These statIstIcs were performed usmg the Ammal 
DeSIgns 1 (Data InternatIOnal SerVIce Glasgow) and 
MImtab (Ryan Penn State UmvefSlty) Programmes P 
values <0 05 were conSIdered sIgmfIcant 

Results 

Feed and water mtake 

The mean feed Intake for ammals In the HPI group was 
o 93±0 03 kgld whIle the LPI group consumed 
o 98±0 02 kg/d between 0 and 70 DAI ThIS dIfference 
was not statistIcally slgmficant Control ammals 
consumed I kg/d The mean water Intake of the LPI 
group was 2 10±0 07 htres/d whIle HPI group consumed 
2 5l±0 10 htres/d (P<O 05) Mean water consumptIOn In 
control groups was not dIfferent The LPC group 
consumed 2 30±O 11 htres/d whIle HPI group consumed 
2 31±0 10 htres/d 

Parasitaem13 

The prepatent penod In both groups was the same, I e 
7-9 days after InfectIOn FollOWIng patency, 
parasitaemia fluctuated conSiderably WIth a tendency to 
be higher In HPI than m LPI group (FIgure 1) 

Body weight 

InfectIOn was assOCIated WIth greater retardatIon of 
growth In the LPI group compared to the LPC group 
(FIgure 2) The gaIn m h ve weIght of the LPI group was 
sIgmficantly lower than that of the LPC and HPI groups 
However the HPI and HPC groups grew at SImIlar rates 
There were no sIgmficant dIfferences between the 
weIghts of control anImals 

Packed cell volume (PCV) 

InfectIOn caused sIgmficant decreases m PCV values of 
both Infected groups compared WIth theu controls 
(FIgure 3) The dechne m PCV values commenced WIth 
the appearance of trypanosomes In CIrculatIon and both 
groups of Infected ammals showed SImIlar degrees of 
anaemia The PCV values In control ammals fluctuated 
between 0 32 and 0 40 htres/htre There were no 
nutrItIonal mfluences 

Mean corpuscular volume (MCV) 

Followmg InfectIOn both mfected groups showed 
sIgmficant Increases In MCV compared to theIr 
umnfected controls however the mcrease was 
sIgmficantly greater In the HPI group than In LPI group 
In the HPI group the mean MCV Increased from 
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Figure 1 Parasztemza scores oj sheep mJected with T congolense and gIVen either a high (- -0- -) or a LOI1 protem (- -0- -) 

31 2±0 3 flat 0 DAI to 38 5±1 2 fl at 29 DAI In the LPI 
group, the MCV values mcreased from 31 O±O 7 fl at 0 
DAI to 35 O±O 6 flat 36 DAI before decreasmg to 
32 3±0 7 at 68 DAI 

In control groups the MCV fluctuated between 
30 O±O 6 and 33 O±O 6 fl WIth no sIgnIficant dIfferences 
between LPC and HPC groups 

Plasma albumm concentratIon 

The mean plasma a1bumm concentratIon decreased 
sIgnIficantly m both groups of mfected sheep and also 
showed dietary mfluences In the HPI group, plasma 
albumm decreased from 36 2±O 4 g/htre at 0 DAI to 
28 7±0 9 g/htre at 21 DAI In the LPI group, It decreased 
from 30 8±0 7 to 26 3±O 6 g/htre and tended to recover 
thereafter 

In the control groups plasma albumIn 
concentratIOn fluctuated between 28 3 and 32 0 g/htre 
m the LPC and between 32 7 and 36 3 g/htre m the HPC 
group The values m the HPC groups were sIgnIficantly 
hIgher than those m the LPC group 

Response to treatment 

Body wezght Followmg treatment both groups of 
mfected anImals gamed weIght The LPIT group gamed 
o 7 kg whIle the HPIT group gamed 1 8 kg dunng the 3 
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weeks after treatment The LPC and HPC groups 
mcreased by 12 and 1 8 kg, respectively, m the same 
penod 

Packed cell volume Both groups of mfected anImals 
showed an Improvement m theIr PCV values followmg 
treatment, however, the rate of recovery was moderately 
faster m the HPIT group By 20 days after treatment the 
PCV values of the HPIT group were 0 33±0 01 
htres/htre whIle those of the HPC group were 0 32±0 01 
htres/htre The values m the LPIT group were 0 28±0 01 
whIle controls were 0 32±0 01 htres/lItre 

DiSCUSSIOn 

In the present study, It was shown that Improved 
nutntIon m the form of mcreased protem mtake had a 
marked mfluence on rates of growth, mtenslty of 
parasltaemla blood bIochemIcal changes and rate of 
recovery from anaerrua followmg adrrumstratIOn of 
IsometamldlUm chlonde 

In agreement WIth the fmdmgs of LIttle et al 
(1990), It was observed that Improved nutrItion dId not 
affect the prepatent penods Followmg the appearance 
of trypanosomes m cIrculatIOn there was a tendency for 
parasitaerrua to be hIgher m the HPI group The reasons 
for thIS are not clear but may be due to readIly avrulable 
nutrIents hke protems and hPIds 
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Figure 2 Body weights oj sheep mJected with T congoiense 
and gwen either a high (- -0- -) or a low (- -0- -) protem 
diet and oj their respective umnJected controls (-e
-) 

Greater retardation of growth was observed III the 
LPI group whIle HPI and HPC groups grew at SImIlar 
rates These findmgs agree WIth those of Hecker et al 
(1991) for DJallonke sheep and those of Agyemang et al 
(1990) for N'Dama cattle exposed to natural fly 
challenge Verstegen et al (1991) and Zwart et al (1991) 
observed that development of fever dUrIng a course of 
trypanosome mfectIOn IS associated With mcreased heat 
productIOn and mcreased metabolIsable energy for 
maIntenance The consequence of thIS IS that the 
proportIOn of feed that would be used for growth IS 
reduced as It IS metabolIsed to proVIde extra energy for 
mamtenance The ammals on a low protem dIet would 
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Figure 3 Packed cell volumes (PCV) oJsheep mJected with 
T congoiense and gwen either a high (-e_) or a low (-.-) 
protem diet and oj their respective umnJected controls 
(--0-- --0--) 

suffer thIS effect much more than those on a hIgh protem 
dIet and thIS may mamfest m the form of greater 
retardatIOn of growth than ammals on HP dIet 

SImIlar degrees of anaemIa were recorded m two 
groups of mfected ammals ThiS observatIOn IS III 

agreement WIth that of Agyemang et al (1991) for 
N'Dama cattle However, LIttle et al (1990) reported 
that the rate of development of anaemIa III N Dama 
cattle moculated WIth T congolense and supplemented 
WIth groundnut cake was slower than III 

unsupplemented cattle In contrast to thIS report the 
present study has shown that Improved nutrItIon does 
not mfluence trypanosome establIshment and the rate of 
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development of anaerrua The anaemIa m HPI was 
macrocytIc whIle It was nomacytIc In the LPI group 
ThIS findIng suggests enhanced erythropOIetIc actIvIty 
as a response to InfectIOn m the HPI group ThIS may be 
responsIble for the observed faster recovery from 
anaemIa In thIS group 

InfectIOn caused sIgnIfIcant hypoalbummaemIa m 
both dIetary groups but It appeared greater In the LPI 
than III the HPI group At the same tIme control anImals 
on HP dIet had SIgnIficantly hIgher plasma albumIn 
concentratIOn than those on LP dIet It has been 
suggested that uptake of albumIn-bound fatty aCIds and 
lIpoproteIns (VIckerman and Tetley 1979) and 
haemodIlutlOn (Katunguka-RwakIshaya et al 1992b) 
may account for the decrease In plasma albumIn 
concentratIons In trypanosome Infected ammals 

In conclUSIOn, thIS study has shown that Im
provement of host nutrItIon IS Important In moderatIng 
the seventy of pathophYSIOlogIcal effects of 
trypanosomIasIs and also Influences the rate of recovery 
from anaemIa folloWIng chemotherapy 
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Interaction entre I'alimentation animale et les parasites: 
etudes sur la trypanosomlase experimentale chez les ovins 

Resume 

Cette etude examIne Ie role dune meIIleure 
alImentatIOn dans Ie developpement des effets 
patho-phYSlOlogIques de la trypanosomIase chez des 
ovms recevant deux ratIons, l' une a taux eleve, l' autre a 
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falble taux de proteme La teneur en proteIne et 
I'InfectIOn n' aValent aucun effet sur I'IngestIOn 
L'Intensite de Ia parasiterrue, mesuree par la methode du 
buffy coat, a mdIque que les ammaux recevant Ia ratIon 
a taux eleve de proteIne supportalent generalement un 
nIveau de parasitemIe plus eleve que ceux recevant la 
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ratIon a falble teneur Les ammaux mfectes recevant la 
ratIon a taux eleve gagnalent du pOlds au meme rythme 
que les sUJets temoms A l'mverse les sUJets recevant la 
ratIon a fruble taux de proteme accusruent un Important 
retard de crOIssance par rapport aux temoms Les deux 
groupes d'ammaux mfectes souffralent d'anemle au 
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meme degre mrus la teneur elevee en proteme etalt 
aSSOClee a un retabhssement plus raplde En conclUSIOn 
on peut dIre que I amehoratIOn de I ahmentatIon des 
ammaux grace a l' accrOIssement du taux de proteme 
ahmentrure permet de contrer les effets de la trypano
somlase et d' accelerer la guenson par chlmIOtherapIe 
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The effect of variety and amount offered of 
chopped sorghum stover on the performance of sheep 
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Abstract 

Forty-eIght IndlVldually fed Menz hIghland rams were 
used In a 2x2 factonal treatment deSIgn to measure 
dry-matter (DM) Intake and hvewelght [mass M] 
change over 42 days [d] 16 of the rams were used to 
measure digestIblhty Factors mvestIgated were amount 
of stover offered (25 or 50 g DMlkg M d) and varIety 
(bud reSIstant [BR] or non-bIrd reSIstant [non-BR]) of 
stover Stover was offered m chopped form Rams were 
proVIded with water and mmeral lIck but no other 
supplement The leaf and leaf-sheath contents ofBR and 
non-BR stovers were 566 and 477 g DMlkg DM 
respectively, although the aim had been to have IdentIcal 
leaf and sheath contents The chemIcal compOSItIon of 
the stovers were SImIlar Stover mtake (g DMlkg M d) 
was not affected by vanety (P>O 05) but was 
sIgmficantly (P<O 001) Improved by doublIng the 
amount offered (BR25 239 BR50 316 non-BR25 
237, non-BR50 31 6, sed 095) IncreaSIng the 
amount of stover offered Increased the amount refused 
(25 offer rate 66 g DM refused/kg DM offered, 50 offer 
rate 385 g DM refused/kg DM offered) For both 
vanetIes, the mcrease In Intake on doublIng the offer rate 
was largely explained by a greater Intake of leaf and leaf 
sheath Rams offered stover at 50 g DM/kg M d 
maintained hve weIght, those offered stover at 25 g 
DMlkg M d lost weIght (BR 161 gld, non-BR 253 
g/d) There was a trend for digestIbilItIes ofDM, orgamc 
matter (OM) and NDF to be lower for BR stover (OM 
digesubilIty g/kg BR25 532 BR50 544 non-BR25 
581 non-BR50 559 sed 236) It IS concluded that 
chopped sorghum stover offered generously at 50 g 
DMlkg M d WIth mmerals but no other supplement IS 
a sustamable feedmg strategy for mamtammg weight m 
near-adult rams 

IntroductIon 
Increasmg the amount of crop reSIdue offered to sheep 
to allow the ammals to refuse up to 500 g/kg offered 
mstead of the conventIOnal 100 to 200 g/kg offered has 
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been shown to mcrease mtake and growth rate m studIes 
WIth barley straw m the UK (Wahed et al 1990) and 
sorghum stover m EthIOPia (Aboud et al 1990) The 
Improvements m mtake and growth were conSIdered to 
be due to ammals consummg a greater amount of the 
more dIgestIble leaf and sheath components because of 
bemg gIven the opportumty to select 

Stover from bIrd reSIstant [BR] sorghum was 
shown to be less dIgestIble than that from non-bIrd 
reSIstant [non-BR] sorghum due to the presence of 
anti-nutritIve phenolIcs m BR sorghum (Reed et al 
1987) However recent results at ILeA (Aboud et al 
1990) mdlcate that the hIgh phenolIcs m stover from BR 
sorghum may not be a problem proVIded ammals are 
gIven the opportumty to select agamst the pIgmented, 
hIgh-phenolIc fractIons Furthermore, studIes by Osafo 
(1993) showed large dIfferences between stover 
varIeties m theIr content of leaf and sheath, nutntIve 
value comparIsons of sorghum stover vanetles need to 
recogmse thIS The present expenment aimed to 
compare the mtake and dIgestibIlIty ofBR and non-BR 
sorghum stovers of comparable leaf and sheath contents 
when offered at two contrastmg rates It was postulated 
that mtake and dIgestIbIlIty would be lower for BR than 
for non-BR stover particularly when offered at the lowp~ 
rate 

Materials and methods 

ExperImental deSIgn 

Forty-eight growmg mdlvldually-fed Menz hIghland 
rams (aged 15-20 months) were used III a 2x2 factonal 
deSign With 12 rephcates per block over 42 days Factors 
were amount of stover offered (25 or 50 g dry matter 
[DM] of stover per kg hve weIght [mass M] daily [d]) 
and varIety of sorghum stover (BR, non-BR) Rams 
were blocked for M From day 35 to 42 rams m blocks 
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1, 4, 8 and 12 were placed m metabohsm crates for 
measunng dIgestJ.bIhty 

The four treatments were BR stover offered at 25 
g DMlkg M d [BR25] or 50 g DMlkg M d [BR50] and 
non-BR stover offered at 25 g DMlkg M d [Non-BR25] 
or 50 g DM/kg M d [Non-BR50] 

Feed preparatIon, feedmg and welghmg 

In lIght of other studIes (Osafo 1993) It was planned to 
use BR stover varIety Seredo and a non-BR stover 
vanety Dmkamash, both grown at one SIte However, 
haIlstorms caused a dramatJ.c drop m stover YIelds whIch 
necessItated usmg a mIxture of stovers from Seredo 
grown at two SItes (Debre Zlet and Melkassa) and a 
mIxture of stovers from Dmkamash (grown at the two 
SItes) and a non-BR vanety, 76T123, grown at Debre 
ZeIt Stovers from each variety and SIte were chopped 
separately usmg a tractor mounted Alvan Blanch "MaXI" 
Chaff cutter (PTO rotatmg at 2000 rpm) and later bulked 
at feedmg 

Rams were mdividually fed m pens WIth slatted 
floors Half the stover was offered at 0800 h and the 
other half at 1400 h No protem supplement was gIven 
Water and mmeral lIck were offered ad lIbItum 
Non-tasted lIve weIghts of rams were recorded weekly 

Dally samples of refused stover per ammal, were 
bulked weekly resultmg m SIX samples of refused stover 
per ammal DaIly samples of offered stover were bulked 
weekly 

DIgestIbIlIty trial 

Total faeces of the 16 rams m blocks 1, 4, 8 and 12, 
housed m metabolIsm crates at day 35, were collected 
over a 7-day penod to measure dIgestIbilIty Faecal 
samples for each ram, bulked over 7 days, were stored 
at -4 C for subsequent analYSIS 

ChemIcal analyses and botamcal 
composItIon 

Faeces and stover were analysed for DM, ash and 
mtrogen usmg procedures descnbed by AOAC (1984) 
Neutral detergent fibre (NDF) was determmed usmg the 
method of Goermg and Van Soest (1970) The botamcal 
compOSItion of the BR and non-BR stovers was 
determmed by hand separatIOn mto the leaf and sheath 
['leaf] and stem fractIOns 

StatIstIcal analYSIS 

The results of both the feedmg and the dIgestIbIlIty trIals 
were analysed as a 2x2 factonal deSIgn usmg SAS 

Results 

ChemIcal and botamcal composItIOn of 
stover offered 

The chemIcal composItions of BR and non-BR stovers 
offered were SimIlar (Table 1) Despite aImmg for 
IdentIcal contents 'leaf content of BR stover was 
somewhat higher (P<O 0140) than that of non-BR 
stover 

Liveweight change 

Liveweight change was not affected by stover vanety 
(Table 2) Rams offered 50 g DM stover/kg M d 
mamtamed their weIght whereas those offered 25 g 
DMlkg M d lost weight the weIght-change dIfferences 
were hIghly slgmficant 

Table 1 Chemical and botanical compositIOn of stovers offered to and refused by rams 

Feed offered Feed refused (g/DMlkg M d) 

Non Non 
Vanables BR ± s e NBR ±s e BR 25 BR 50 BR 25 BR 50 Hd V A VxA 

ChemIcal 

Dry matter (glkg) 913 53 907 145 914 911 915 906 126 * *** ** 

Ash (g/kg DM) 128 03 138 78 119 108 136 110 826 ns ** ns 

Crude protem 49 88 53 75 29 31 54 51 378 **-1< ns ns 
(g/kg DM) 

Neutral detergent 679 88 670 42 754 736 727 721 13 38 * ns ns 
fibre (glkg DM) 

Botamcal 

Leaf + sheath 566 147 477 262 146 257 112 182 304 * *** ns 
[ leaf] 
(gDM/kgDM) 

Stem 434 147 523 262 854 743 888 818 304 ns *** ns 
(gDM/kgDM) 

ns = non Significant * = Significant (P<O OS) ** = slgmficant (P<O 01) ***= Significant (P<O 001) 

BR = bird resistant NBR::: non bird resistant V = vanety A = amount 
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Table 2 Treatment effects on zntake selectIOn and llvewelght change 

Van abIes BR25 BR50 Non BR25 Non BR50 sed V A VxA 

No oframs 12 12 12 12 

Imttal weIght [M] (kg) 201 199 200 201 014 ns ns ns 

Growth rate (g/d) 161 40 253 35 62 ns *** ns 

Stover offered (g OM/d) 537 1011 548 1019 

Stover offered 224 481 253 497 
(gOM/kgM d) 

Stover refused (g OM/d) 59 383 74 386 156 ns ** 
Stover mtake (g OM/d) 478 628 474 633 160 ns *** ns 

Stover mtake 239 316 237 316 0948 ** *** ns 
(gOM/kgM d) 

FractIons 

Leaf offered (g OM/d) 298 561 250 465 

Stem offered (g OM/d) 239 450 298 555 

Leaf mtake (g OM/d) 289 464 242 394 105 ** *** ns 

Stem mtake (g OM/d) 188 165 233 239 127 *** ns ns 

ns = non slgmficant * = significant at (P<O 05) ** = significant (P<O 01) *** = slgmficant (P<O 001) 

BR = bIrd resistant NBR = non bird resistant V = vanety A = amount 

Table 3 Effects of varzety of stover and amount offered on Intake and dlgestzbllzty 

Non Non 
Van abies BR25 BR50 BR25 BR50 sed V A FxA 
LIve weIght [M] (kg) 178 170 178 182 043 ns ns ns 
Stover offered (g OM/d) 619 1067 622 1093 
Stover offered (g OMlkg M d) 32 I 553 337 545 
Stover mtake (g OM/d) 5580 6764 5437 6698 327 ns *** ns 
Stover mtake (g OM/kg M d) 289 350 293 335 091 ns *** ns 
OM dlgestlbIltty (glkg) 4955 5116 549 I 5326 233 ns ns ns 
OM dlgestlblltty (glkg) 5316 5438 5814 5590 236 ns ns ns 
NOF digesttblltty (glkg) 553 1 5512 6062 5741 292 ns ns ns 

ns = non slgmficant *= slgmficant (P<O 05) **= slgmficant (P<O 01) ***= slgmficant (P<O 001) 

BR = bird resistant NBR = non bird resistant V = vanety A = amount 

Stover mtake 

There was no dIfference m stover mtake due to stover 
vanety, but there was a large mcrease m mtake due to 
doublIng the amount of stover offered (Table 2) 
DoublIng the amount of stover offered mcreased mtake 
of 'leaf' Stem mtakes were generally the mverse of 
'leaf mtakes, but only vanety dIfferences were 
sIgmficant 

FractIons offered and consumed 

Intake of leaf' was affected by both vanety and amount 
of stover offered (Table 2) DoublIng the amount of 
stover offered mcreased mtake of leaf Stem mtakes 
were generally the lllverse of 'leaf' llltakes, but only 
varIety dIfferences were sIgmficant 

Dlgestlbllzty Table 3 shows the effects of treatments on 
digesnbIhty, mtakes dunng the faecal collectIon penod 
are also shown There were no sIgmficant treatment 
effects on the dIgestIbIlIty ofDM, orgamc matter [OM] 
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or NDF although there was a tendency (e g NDF 
p=o 0991) for digestIbditIes to be lower for BR than 
non-BR stover 

DiSCUSSIOn 

For the levels of stover offered the results dId not totally 
confIrm the hypothesIs, as there was no effect of stover 
vanety on llltake growth or digestIbIhty and there was 
no mteractIon between vanety and amount of stover 
offered The faIlure to demonstrate the hypothesIsed 
lower mtake and dlgesnblhty of BR stover compared to 
non-BR stover was possIbly contrIbuted to by the fact 
that the BR stover contaIned more leaf than non-BR 
stover The non-sIgmficant tendency for rugestIbIhty to 
be lower m BR compared to non-BR stover suggests that 
though BR stover may have been of lower nutntIve 
value, the effect was possIbly masked by the hIgher 
content of 'leaf m BR stover There IS need for further 
comparIsons of BR and non-BR stovers of comparable 
leaf' content and at a lower level of offer 
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However, the results showed a clear Improvement 
m mtake and hveweight change when the amount of 
stover offered was doubled, confirmmg the earher work 
of Aboud et al (1990) and Wahed et al (1990) The 
present results also demonstrate that the mcrease m 
mtake on doubhng the amount of stover offered was 
largely due to a greater mtake of 'leaf It IS notable that 
thIS was achIeved WIth the stover offered m chopped 
form 

Offenng stover at 50 g DM/kg M d was assocIated 
WIth stover refusal rates of nearly 400 g/kg of stover 
offered Such large quantItIes of refused stover do not 
present dIsposal problems m countrIes such as EthIopIa 
as the refusals are readIly used as fuel for domestIc 
cookmg and for other purposes (Osafo et a11991) 

An mformal survey of farmer practIces m EthIOpIa 
(Osafo et a11991) mdicated that farmers fed sorghum 
stover to sheep as a sole feed, I e WIthout protem 
supplement Therefore, m the present experIment, no 
supplement was offered apart from mmeral hck The 
results demonstrate an Important practIcal feedmg 
strategy namely that chopped sorghum stover, offered 
at a hIgh rate (50 g DMlkg M d), WIth mmeral hck IS 
suffiCIent to mamtam weIght of rams aged 15 to 20 
months It IS concluded that chopped sorghum stover 
offered generously, WIth mmerals but no other 
supplement IS a sustamable feedmg strategy for 
mamtammg weIght m near-adult sheep 
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Effet de la variete et de la quantite de paille de sorgho offerte sur 
les performances des ovins 

Resume 

Quarante-hUit bellers Menz des hauts plateaux 
ahmentes mdIvlduellement ont ete utIhses dans une 
experIence factonelle 2x2 destmee a evaluer I' mgestIOn 
de matIere seche (MS) et les varIatIons du pOIds vlf sur 
une penode de 42Jours, 16 d entre eux ont en outre serVI 
a des mesures de digestIbIhte Les parametres etudles 
etalent la quantIte de paille offerte (25 ou 50 g de MS 
par kg de pOIds/Jour) et la variete de la paille selon 
qU'elle provient de sorgho reSIstant (BR) ou non 
(non-BR) aux OIseaux gramvores La paille etaIt serVIe 
sous forme hachee Les behers ne receVaIent en plus que 
de I eau et de la pIerre a lecher Les varletes BR et 
non-BR contenaIent repect!vement 566 et 477 g de MS 
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de femlles et de games par kg de MS de paille bIen que 
1'0bJectIf mitIal fOt d'avOIr des teneurs IdentIques des 
deux vanetes Leur compOSItIon chImIque etalt 
analogue L mgestIOn (en g de MS/kg de pOIds/jour) 
etaIt mdependante de la variete (P>0,05) de la paille 
maIS augmentaIt sIgmficativement (P<O 001) lorsqu on 
doublaIt les quant!tes offertes (BR25 239 BR50 31,6, 
non-BR25 23,7, non-BR50 316 ecart-type 0,95) 
L accrOissement de ces quantItes entrainalt une 
augmentatIOn des refus (taux de refus 25 66 g de MS/kg 
de MS offert 50 385 g de MS/kg de MS offert) 
L'augmentatlOn de la quantIte mgeree lorsqu'on 
doublaIt les quantites offertes s'exphquaIt essentIel
lement par une consommatlOn accrue de femlles et de 
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games La paIlle a 50 g de MS/kg de pOIds/Jour 
pennettalt Ie mamtIen du pOIds tandls que celIe a 25 g 
de MS entrainalt des pertes de pOIds (BR 16,1 g/Jour, 
non-BR 25,3 g/Jour) Les taux de dIgestIbIhte de la MS. 
de la matIere orgamque (MO) et des parOIs cellulalres 
etruent generalement plus frubles pour la prulle BR (taux 
de dIgestIbIhte de la MO en g/kg BR25 532, 
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BR50 544. non-BR25 581, non-BR50 559, ecart type 
23 6) On peut conclure que I offre de prulle de sorgho 
hachee a hauteur de 50 g de MSlkg de pOIds/Jour avec 
de la pIerre a lecher sans autre complement est une 
strategle vIable d ahmentatIOn permettant de mamtemr 
Ie pOIds de bellers presque adultes 
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Abstract 

Twenty mtact male Mubende goats were randomly 
dIvIded mto five groups of four goats each Each group 
was randomly assIgned one of the treatments resultmg 
mto a complete randomIsed desIgn All the ammals were 
mdlVldually fed elephant grass (E) used as basal dIet 
ad lLbltum Treatments were Isomtrogenous amount (10 
g N/d) of banana peels (BP), matze bran (MB), 
cottonseed cake (CSC) and fresh Leucaena leaves (LL) 
offered as supplements Water and mmeral blocks were 
offered ad libitum At the end of the feedmg tnals (186 
days) the goats were sacnficed for carcass analYSIS and 
the varIOUS body parts and organs were measured Fmal 
lIve weIghts dId not dIffer sIgmfIcantly between 
treatment groups (P>O 05) although goats fed on CSC 
were heavIer than the rest Empty body and dressed 
carcass weIghts dIffered sIgmfIcantly (P<O 05) m goats 
fed on dIfferent dIets Dressmg percentage m goats fed 
LL, MB and CSC were SImilar and sIgmficantly hIgher 
(P<O 01) than m goats fed on BP and E alone The pH 
of the carcass was SImilar across all treatments WeIghts 
of the head, full gut empty gut, blood kIdney and 
omentum fats dId not dIffer SIgnIfIcantly (P>O 01), 
however weIghts of skm pluck and feet dIffered 
SIgnIfIcantly (P<O 01) VarIOus carcass components 
were lughly correlated WIth hve weIght across all dIets 
suggesting that all the dIets dId not severely alter the 
allometry of growth 

Introduction 

The economIc Importance of goats In the proVISIOn of 
ammal protems m developIng countnes has been 
extenSIvely reVIewed elsewhere (Devendra 1981) Meat 
from small rurmnants accounts for almost 30% of the 
meat consumed m Afnca (Reed et a11988) In Uganda 
goats proVIde about 23% of the total red meat produced 
and goat meat ranks second only to beef In sales 
However, m terms of palatabIhty and dehcacy, It IS 
preferred to beef It IS pOSSIble that goats could play a 
leadmg role m the proVISIOn of anImal proteins to 
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supplement other sources such as from beef, chIcken, 
pork and fISh 

Goats are produced m Uganda usmg tradItional 
practIces where goats are eIther tethered or left to roam, 
browsmg and grazmg on whatever they can fmd (Okello 
and Obwolo 1984) The mam feed resources for goats 
are natural pastures consIstmg of legumes and browse 
tree speCIes Dunng the dry season, grazmg land IS 
scarce and pastures are defICIent m energy, protems and 
mmerals ThIS IS aggravated by lack of alternatIve feed 
dunng thIS cntIcal penod (Okello and Obwolo 1984) 

In Uganda banana peels (BP) crop reSIdues, 
cottonseed cake (CSC) and maIze bran (MB) 
(agro-mdustnal by-products) can supply readIly 
fermentable carbohydrate and energy needed for 
mcreasmg growth rate m goats Due to their low fibre 
contents they can be consumed m adequate quantItIes to 
also meet the nItrogen reqUIrement for the growmg goat 
WIthout need for addItIOnal supplementatIOn 

A study was InItIated to evaluate BP, MB CSC and 
Leucaena (LL) as supplements to elephant grass (E) m 
goat productIOn The evaluatIOn mcluded chemical 
analYSIS of feeds and carcass study 

Materials and methods 

Twenty young mtact male Mubende goats (4-6 months 
of age) purchased from a market m Kampala were used 
Each goat was IdentIfied WIth a numbered ear tag and 
indIVIdually confined In a metabolIc cage WIth a slatted 
floor All anImals were gIven prophylactIc treatments 
for endo- and ectoparasItes They were gIven 14 days for 
adaptatIOn to respectlve dIets before the begmnmg of 
data collectIOn The goats were randomly dIVIded mto 
fIve groups offour goats each Each group was randomly 
aSSIgned one of the five dIetary treatments resultmg mto 
a complete randomlsed deSIgn Treatments were 
IsonItrogenous amount (10 g N/d) ofBP MB, CSC and 
LL offered as supplements to E WhICh was the basal dIet 
fed ad libitum to all anImals The control group had no 
supplement Water was avaIlable ad lLbttum and each 
ammal had access to a mmeral block 
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PrOXImate analysIs 

Samples of feeds were dned at 60 C for 48 hours m an 
oven The dry samples were ground to pass through a 2 
mm screen A 0 5 g portIOn of each sample m duplIcate 
was analysed accordIng to AOAC (1980) 
Neutral-detergent fibre (NDF) and ash were determmed 
accordmg to Goenng and Van Soest (1970) 

Intake and growth 

Feedmg commenced at 0800 h and collection of feed 
refusals was done 24 h later Feed offered and refusals 
from each ammal were weIghed Samples of each dIet 
were taken for subsequent dry matter determmatIOn and 
chemIcal analysIS Intake was calculated as the 
dIfference between feed offered and refused corrected 
for dry-matter content 

Each goat was weIghed at the beg1On1Og of the 
expenment and every succeSSIve seven days thereafter 
Average dally gams (g/d) were calculated as dIfferences 
between final and 10ItIal body weIghts dlVlded by 
number of days of feedmg 

Carcass analysIs 

At the end of the feedmg tnals (186 days) the goats were 
sacnfIced Before slaughter, hve weIght and slan 
thickness were measured body condItion score was 
assessed accordmg to PettIt et al (1988) The ammals 
were decapitated and blood was dramed mto a bucket 
and the weIght of blood was measured 

The decapItated ammals were flayed by gentle 
teanng of slan from the carcass to ensure that fat and 
muscle tIssues dId not adhere on to the skm The legs 
were cut at the fetlock Jomts WeIghts of slan, head and 
legs were measured and carcass value was assessed on 
the scale 0-3 as follows 0 = emaciated carcass, 1 = lean 
carcass, 2 = moderate fatty carcass and 3 = full fatty 
carcass The carcasses were eViscerated and the gut and 
pluck were removed and weighed Omentum was 
carefully removed and weIghed The gut content was 
removed by flushmg the gut WIth runnmg water The 
empty gut and dressed carcass were weighed separately 
KIdney fat With capsule was removed and weighed 
Thickness of bnsket fat and 10ngIsmus dorSI muscle and 
pH of the carcass were measured 

Statistical analYSIS 

The dIfference m feed mtake average daily gam and 
carcass components were exammed by analYSIS of 
vanance for a complete randomlsed deSIgn usmg the 
STATGRAPHICS statistical package Differences 
between means were compared usmg Duncan s multiple 
range test Body and carcass cutting relationshIp With 
hve weight were exammed by Simple hnear regressIOn 
analYSIS of variance 

Results and dISCUSSIon 

The chemIcal composItIOn of the feeds 10 Table 
mdicate that hIgh mOIsture and low protem contents rank 
banana peels as the least favourable dIet for rummants 
Low dIetary protem content mhibits rumen mIcrobIal 
aCtIVIty WIth resultant low 10take of roughage and 
sub-optimal supply of protem to the ammal In thiS 
respect elephant grass and maize bran are marg10ally 
below the cntlcal level (16 g NIlOO g) of dry feed 
mtrogen reqUIred for proper rumen function (Elhot and 
Topps 1963) 

Intake 

Table 2 summanses the voluntary feed mtakes of 
ammals III the dIfferent treatment groups Dry-matter 
Intake IS an Important factor In the utIhsatIOn of 
roughage by rummant lIvestock and IS a CrItical 
determmant of energy Intake and performance In small 
rumlllants (Devendra and Burns 1983) Further more It 
IS Important that feed supplements should not adversely 
affect Intake of basal roughage diet Goats fed the 
control diet consumed the hIghest amounts of the basal 
dIet The lack of slgmfIcant dIfferences In total 
dry-matter mtake mdlcates strong substitution of the 
basal diet by the supplements 

Growth 

Low growth rate IS acknowledged to be the major 
hmltmg factor m goat productIOn and the plane of 
nutntIOn can markedly Improve weight gam, the degree 
of response vanes With breed or type (Devendra and 
Burns 1983) In thIS expenment goats fed on leucaena 
leaves supplement and elephant grass alone lost weight 

Table 1 Chemical compOSitIOn offeed ingredients offered to Intact male Mubende goats fed elephant grass ad hbltum as basal diet 

Feed 

Elephant grass (E) 

Banana/peels (BP) 

MaIze bran (MB) 

Cottonseed cake (CSC) 

Leucaena leaves (LL) 

* NDF = neutral detergent fibre 
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Dry matter 
(glkg) 

2880 

1332 

8567 

8855 

3140 

NItrogen 

156 

110 

156 

344 

304 

Dry matter (glkg) 

Ether 
NDF* extract Ash 

5511 350 90 

4491 425 69 

3930 450 44 
462 I 780 140 

4793 290 76 
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Table 2 Intake (g/d) In male Intact Mubende goats fed on ad lIbitum elephant grass (Penmsetum purpureum) with or without 
supplements ofLeucaena luecocephala leaves maize bran banana peels and cottonseed cake 

Diets 

Leucaena Cottonseed Elephant 
Parameters leaves Ma.lZe bran Banana peels cake grass SEM Slgmficance 

Elephant grass 335±210be 311±175c 356±ll0b 336±125be 404±160a 71 "'* 

Supplement mtake(DM) 119±145b 222±44 9a 127±418b 175±259ab 136 *"'* 

Total dry-matter mtake 454±338 533±577 483±50 0 511±270 404±16 0 176 ns 

Totalorgantc matter mtake 353±314 439±446 445±465 470±250 370±148 153 ns 

ns = P>O 05 * = P<O 05 ** = P<O 01 *"'* = P<O 001 

Values with the same superscnpt m a row do not differ slgmficantly 

wIth negatIve growth rates of -3 8 g/d and -3 2 g/d, 
respectIvely (Table 4) DIgestIble orgamc matter mtake 
mdicates that energy was hmItIng on the growth of these 
ammals (Table 2) The negatIve growth rates recorded 
by goats fed on elephant grass alone was attrIbuted to 
the msuffICIent amount of energy and protem m the 
grass MeanwhIle goats fed on maIZe bran supplement 
vlftuaIIy maIntaIned weIght IndIcatIng that they 
receIved only adequate nutrIent for mamtenance The 
best growth rate of 30 1 g/d was recorded m goats fed 
the cottonseed cake supplement ThIS feed supplement 
provIded energy and protem WhICh are CrItIcal for the 
growth of goats The growth rate however, IS lower than 
values obtamed (91 g/day) m Uganda by WIlson (1958) 
but It IS sImIlar to values obtamed m West Afncan Dwarf 
goats (Zemmehnk et al 1985, Reynolds 1989) 
Ademosun et al (1985) also recorded growth rates that 
were hIgher than values obtamed m thIS expenment 

Carcass characterIstics 

Body condItIOn score and carcas!> value were sUbjectIve 
assessment CondItIon score reflects subcutaneous fat 
depOSIts whIch IS lower m goats than In sheep (Naude 
and Hofmeyr 1981) It also reflects muscular 
development and coverage of the nbs SImIlarly carcass 
value was assessed accordmg to VISIble subcutaneous fat 
coverage and leanness of the meat Body condItIOn score 

and carcass value were better m goats fed on maIze bran 
and cotton seed cake These findmgs were reflected m 
the objectIve measurements of fat depOSIts m the 
omentum kIdney and bnsket as well as m the thIckness 
of the 10ngIsmus dorsI muscle 

Empty body weIght and dressed carcass weIght are 
functIOns ofhve weIght (Fehr et al 1976) Table 3 shows 
that varIOUS carcass components and body parts (except 
skm thIckness) were hIghly correlated WIth lIve weIght 
across all dIets, suggestmg that all the dIets dId not 
severely alter the allometry of growth Goats fed on 
cottonseed cake and maIze bran produced dressed 
carcasses WhICh were sIgntfIcantly heavIer (P<O 01) 
than carcasses from goats fed on the other three dIets 
(Table 4) These dIfferences were assocIated WIth 
dIfferences m fat depOSIts m the omentum, kIdney and 
bnsket 

Table 5 shows that gut contents m goats fed on 
elephant grass WIth Leucaena leaves were hIgher than 
those of goats fed the other dIets The least gut contents 
were those of goats fed maIze bran 

Goats fed maIze bran and cottonseed cake were 
heaVIer than the rest and they also had the heavIest legs 
and skm, suggestmg that the two components were 
functIOns of fmal body weIght It was observed that 
goats fed on cottonseed cake and maIze bran had more 
omentum and kIdney fats 

Table 3 RegreSSIOn coeffiCIents (y= a+bx) of body part and carcass components In Intact male Mubende goats 

RegreSSIOn coeffiCIents 

Body 2art a b r2 Slgmflcance level 

Empty body weight -202 086 0905 *** 
Head weight 04 004 0586 *** 
SkIn thickness 02 000125 0066 ns 
Feet weight 02 002 0638 *"'* 
Pluck weight -95 004 0716 *** 
Dressed carcass 22 055 0891 "*'" 
Full gut weight 20 018 0283 ** 
Empty gut weight -002 018 0282 ** 
Longlsmus dorSI 07 004 0209 * 

thickness 

TestIcular Circumference 1225 005 0475 ** 
Gut content 203 017 0283 * 
ns = P>O 05 * = P<O 05 ** P<O 01 *** P<O 001 
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Table 4 Body weIght carcass characteristics and meat pH of Intact male Mubende goats fed elephant grass with or without 
supplements 

Diets 

Significance 
Parameters E LL+E MB+E BP+E CSC+E SEM level 

Body weight gam (kg) -0 6±0 9b -07±07b 1 2±1 7b 2 2±1 8b 5 62±1 5a 06 * 

Body conditIOn score 1 3±0 3b 1 O±O Ob 1 5±O 3b I 3±0 7b 2 5±0 3a 014 * 

Carcass value 1 O±O Ob 1 O±O Ob I 5±O 3b I 3±0 7b 2 5±0 3a 013 * 

Empty body weight (kg) 10 4±0 7b 11 6±O 4b 14 3±1 3a 11 5±0 9b 16 8±1 9a 053 * 

Dressed carcass weight (kg) 56±04b 6 6±O 3b 8 4±O 9a 61±0 6b 9 5±1 I a 033 ** 

Dressmg percentage 53 5±1 2b 56 7±O 6a 585±14a 53 O±O 2b 57 O±O 7a 053 ** 

Carcass pH 60±02 66±O2 60±O4 64±0 1 59±03 011 os 

ns = P>O 05 * = P<O 05 ** = P<O 01 
Values With the same superscnpt In a row are not Slgmficantly different (P>O 05) 
E = elephant grass LL = Leucaena leaves MB = maize bran BP = banana peels CSE = cottonseed cake SEM = standard error of means 

Table 5 WeIghts of organs body parts omentum and kIdney fat gut content and blood of Intact male Mubende goats fed on elephant 
grass WIth or WIthout supplements 

Diets 

Parameters E LL+E MB+E BP+E CSC+E SEM Significance 

Head weight (kg) 1 01±O 04 I 20±O 04 124±009 10±005 1 33±O 15 004 ns 

Skm weight (kg) o 94±O 07c o 93±O 03c 1 25±0 12b o 92±0 09c 1 51±O 13a 004 ** 

Feet weight (kg) o 48±O 03bc o 53±O 03b o 63±0 01a o 45±O 03c o 60±O 05a 001 ** 

Pluck weight (kg) o 55±O 06c o 58±O 03c o 74±006b o 60±003c o 88±O 08a 003 ** 

Full gut weight (kg) 5 OI±O 24 6 04±O 46 4 33±0 55 505±O 10 4 84±O 91 025 ns 

Empty gut weight (kg) I 24±O II I 23±O 04 I 54±0 15 I 58±0 12 I 79±O 27 007 ns 

Gut content weight (kg) 3 78±2 OOb 4 81±O 43a 2 79±0 42c 3 47±0 07bc 3 05±O 66bc 019 * 

Blood weight (kg) (kg) o 60±O9 o 64±O02 o 75±0 05 o 65±0 03 o 86±O 13 004 ns 

KIdney fat weight (g) 21 4±78 23 8±7 5 167 5±44 4 90 3±30 5 237 5±123 3 283 ns 

Omentum fat weight (g) 36 l±17 2 37 0±7 0 342 8±103 5 1463±652 405 0±196 2 483 ns 

ns = P>O 05 * = P<O 05 ** = P<O 01 
Values With the same superscnpts In a row do lIot dIffer slgmficantly 
E = elephant grass LL = L eucaena leaves MB = maize bran B P = banana peels CSE = cottonseed cake SEM = standard error of the means 

Table 6 Skm brisket fat and longlsmus dorSI muscle thIckness (cm) and testicular cIrcumference (cm) of Intact male Mubende goats 
fed on elephant grass with or wlthout supplements 

Diets 

Parameters E LL+E MB+E BP+E CSC+E SEM Significance 

Skm o 22±O OJ o 22±0 01 o 23±0 01 o 23±O 01 o 21±0 01 000 ns 

Bnsketfat 071±022bc I 39±0 29a 1 20±0 Wab I 64±021a o 66±004c 010 * 

Long dorSI muscle I 23±O 16b 1 44±0 09ab I 33±0 18b I 64±O 04a o 99±0 Olc 005 ** 

Testicular 
19 25±O 75bc 20 50±0 79b Circumference 19 67±1 20bc 2388±043a 18 38±0 38c 032 *** 

ns = P>O 05 * = P<O 05 *~ = P<O 01 *** = P<O 001 

Values With the same superscnpts 10 a row do not differ slgmficantly 

E = elephant grass LL = Leucaena leaves MB = maize bran BP = banana peels CSE = cottonseed cake SEM = standard error of means 
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pH normally mdicates the keepmg quahty of the 
meat Lack of sIgmficant dIfferences between treatment 
groups suggests that keepmg quahty was not affected by 
the dIfferent feeds 

TestIcular cIrcumference was bIgger m goats that 
were fed on cottonseed cake and marze bran RegressIOn 
analyses of measurements of body parts on the hve 
weIght were hIghly correlated, suggestmg that the 
apparent dIetary effect on testIcular cIrcumference was 
assocIated wIth dIfference m h ve weIght of the goats fed 
on the dIfferent dIets 

Conclusion 
The crItIcal nutrIents for enhancmg growth of goats 
seem to be suffIcIent amounts and the rIght combmatIOn 
of energy and protem In thIS respect maIze bran and 
cottonseed cake seem to be better feed supplements m 
provIdIng these nutnents These agro-mdustnal 
by-products are abundant m Uganda and theIr use wIll 
greatly mcrease meat productIon from goats 
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Okello etal 
~~--------------------------------------------------------------

Effet de la complementation sur Ie gain de poids et 
les caracteristiques de la carcasse chez des boucs entiers 

Mubende recevant de l'herbe a elephant (Pennlsetum purpureum) 
ad llb,tum en Ouganda 

Resume 

Vmgt boucs enhers Mubende ont ete dtvises au 
hasard en cmq groupes de quatre ammaux chacun 
Chaque groupe a ete soumIS de mamere aleatOlre a l'un 
des traltements prevus dans Ie cadre d'un plan en blocs 
aleatoHes complets Tous les ammaux etalent 
mdlVlduellement ahmentes avec de l'herbe a elephant 
serVIe ad lzbltum Les traitements consistalent en 
l'apport d'un complement proteIque fourmssant 10 g 
d'azote par Jour sous forme de pelures de bananes, de 
son de mms, de tourteau de coton ou de femlles vertes 
de Leucaena L'eau et la pIerre a lecher etruent offertes 
ad libItum A lafm de l'essru d ahmentatIOn (186Jours), 
les ammaux avalent ete abattus, leurs carcasses etudlees 
et diverses partIes du corps et dIvers organes peses Les 
pOlds vifs fmals n etalent pas sIgmficattvement 
differents entre les groupes de trrutement (P>O,05) 
meme SI les ammaux ahmentes avec du tourteau de 

1BB 

coton pesment plus que les autres En revanche les pOlds 
vides et les pOlds des carcasses parees etatent 
sIgmficatIvement dIfferents (P<O,05) entre les groupes 

Les rendements aI' abattage des ammaux ahmentes avec 

des feUllles de Leucaena, du son de mats et du tourteau 
de coton etment slmIlaIfes malS slgmflcatIvement 
supeneurs (P<OO1) a ceux des sUJets recevant des 
pelures de banane ou umquement de I'herbe a elephant 
Le pH de la carcasse etalt mdependant du trrutement Les 
pOIds de la tete des boyaux plems ou vldes du sang des 
rems et de la graIsse de I' epIploon etruent peu dlfferents 
(P>O,01) alors que ceux de la peau de la fressure et des 
pattes etalent sIgmflcatIvement differents (P<O,Ol) 
Toutes ratIOns confondues, tl eXlstaIt une forte 
correlatIOn entre les pOIds de dIverses partIes de la 
carcasse et les pOIds vIfs, ce qUI slgmfie que ces regImes 
n' avatent pas beaucoup altere l' allometne de la 
crOIssance de ces ammaux 
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Performances des agneaux Mossi en alimentation extensive, 
semi-intensive et intensive 

A J Nwnogol, S Nassa1, L Soma3, H 0 Sanon2 et V Bougouma1 

InstItut d etudes et de recherches agncoles 
1 Departement de zootechme et de bIOlogie ammale INERAlKambomse 

B P 7192, Ouagadougou (Burkma Faso) 
2 Departement de zootechme et de bIOlogie ammale, INERAJDon 

B P 7192, Ouagadougou (Burkma Faso) 
3 Departement elevage, Ulllversite de Ouagadougou 

B P 7021, Ouagadougou (Burkma Faso) 

Resume 
Deux eSSaIS d'ahmentatIon ont ete condUIts pour 

evaluer les performances d' ovms males entIers de race 
MOSSI Pour Ie ler essaI, 24 agneaux ont ete repartls au 
hasard en 4 lots de SIX alllmaux Le traItement des lots 1 
et 3 correspond ala pature hbre avec berger (PL), celUI 
des lots 2 et 4 a la pature au pIquet (PP) les lots 1 et 2 
n ont pas recru de complementatIOn tandls que les lots 3 
et 4 ont recru 25% de leurs besoms totaux en matIere 
seche (sous forme d un concentre constitue de 50% de 
son de ble et de 50% de tourteau de coton) La duree du 
SUIVI ponderal des alllmaux a ete de 70 JOurs Pour Ie 
2eme essaI, 40 agneaux mamtenus en stabulatIOn 
permanente ont ete repartIs en un lot temom de quatre 
sUJets et trOIS lots de douze alllmaux recevant une 
complementation a lllveau energetIque eleve (E), moyen 
(M) ou faIble (F) correspondant respectivement a 0 8 
06 et O,4UFlkg de MS L'evolutIOn ponderale des 
alllmaux a ete SUlVIe pendant 12 semames et des 
abattages ont ete realIses tous les 30 Jours pour evaluer 
Ie rendement en carcasse Dans Ie 1er eSSaI, la pature 
hbre se revele supeneure a la pature au pIquet (GMQ de 
53,02 g contre 27,28 g) tandIs que I'effet de la comple
mentation se tradUIt dans les deux types de condUIte par 
une amelIoration du gam moyen quOtIdien (GMQ) de 
68,5% La merIleure performance a ete observee dans Ie 
lot 3 (pature hbre avec complementatIon) Dans Ie 2eme 
essal Ies lots E M et Font enregistre des GMQ 
respectIvement de 79 58 3554 et 8 75g la dIfference 
entre les lots E et Fest statIstIquement sIgmficatIve 
(P<O 05) Les abattages ont montre que Ie lot E 
presentaIt des rendements en carcasses supeneurs et 
une mcrustatIon de gras de tollette d'autant meilleure 
qu lis sont abattus plus tard Dans cette etude, Ies 
performances du mouton MOSSI ont ete modestes quel 
que SOIt Ie systeme d ahmentatIOn On observe par 
aIlleurs que Ie systeme de condUIte et Ia teneur en 
energle de la ratIon ont une mfluence marquee sur la 
crOIssance des agneaux 
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IntroductIOn 
Durant la SaIson pluvleuse, les petIts rummants 

appartenant a des agnculteurs-eleveurs sont souvent 
attaches par des cordes a des pIquets ou des bUIssons, 
sur des aires non cultIvees dans d' autres cas, rIs paturent 
hbrement, sous la garde d'enfants D'autre part, la 
complementation est peu frequente en SaIson pluvleuse, 
la valeur fourragere des grammees naturelles etant 
conslderee comme bonne a cette penode Cependant, 
certams eleveurs entretlennent des behers en stabulatIon 
permanente avec une alImentatIOn IntensIve, en 
preparatIOn de la fete de la Tabaskl Quelques etudes ont 
ete condUItes au Burkma Faso afm d' evaluer I'Impact de 
certaIns facteurs ahmentaIres sur les performances de 
crOIssance des ovms (Dumas et Raymond, 1974, 
Bourzat etal 1983, Nianogo 1992) L etude presentee 
ICI a pour obJectIf d' evaluer les parametres SUIvants chez 
les ovms de race MOSSI 

I mfluence de la complementation et de l' entra
vement sur la crOIssance en cours de la SaIson 
pluvieuse, 

• 1 effet des mveaux energetIques crOIssants sur la 
consommatlOn volontaIre, la vltesse de crOIssance 
et les rendements des carcasses et 

• l' effet de la duree de la condUIte mtenslve sur les 
rendements des carcasses et l' etat d' engraIs
sement 

Materiels et methodes 
Deux es')alS ont ete conduIts sur des ovms de race 

MOSSI a Gampela station expenmentale de I Umversite 
de Ouagadougou situee en zone nord soudamenne 
regIOn caractensee par une pluvIOmetne annuelle de 
677mm (Soma, 1992) La vegetatIon est une savane 
claire arbustIve et arboree Sur la statIon, la phytomasse 
maximale du parcours utihsable (plus de 300 ha) varie 
de 6200 a 7630 kg de MS/ha (Achard, 1993), avec une 
charge reelle d'envlron 3,2 halUBT 
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Vmgt quatre agneaux ages de 6 a 8 mOlS et pesant 
en moyenne 15,31 kg ont ete repartIs au hasard en quatre 
lots de SIX pour cette etude en factonel randomIse Deux 
facteurs ont ete etudtes 

1 Le mode de condUlte les alllmaux paturent sur les 
parcours naturels sept heures par Jour, solt 
hbrement sous la garde d un berger SOlt attaches a 
un pIquet par une corde de 4 metres de long 

2 Le regIme ahmentarre deux lots sur les quatre ant 
ete condUIts en regIme extensIf (sans comple
mentatIOn), les deux autres (regIme semI-mtensIt) 
ant re9u au retour du paturage un melange de son de 
ble et de tourtreau de coton en proportIons egales, 
apportant 0,83 UP (ulllte fourragere) et 23,48% de 
matIere azotee dIgestIble (MAD) par kg d alIment 
Les besoms Journahers en matIere seche par 
arumal ayant ete estImes a 500 g (RIVlere, 1991), 
les quantItes dIstrIbuees etalent en moyenne de 
125 giJourianImal, SOlt une couverture de 25% des 
besoms en matIere seche Le cout du kIlo de 
melange etant de 33,75 FCFA, celU1 de la ratIon 
Journahere de chaque alllmal s est donc eleve a 
4,22 FCFA 
Les anImaux ant eu une penode d adaptatIOn de 14 

JOurs et les observatIOns proprement dItes qUI ant SUIVI 
ant dure 70 Jours (de JUIllet a septembre) 

Tableau 1 Schema expertmental de l essa! n 2 

Parametre Eleve (E) 

Ammaux 

Nombre de tetes 1200 

POlds vlf moyen (kg) extremes 1377 
124 et 14 8 kg 

IngredIents I (en % de la M S ) 

Tourteau de coton 1800 

Grames de Coton 100 

Son de bIe 600 

Grames de dohque 000 

Sorgho grams 3400 

Uree 000 

NaCI 000 

FomPp 2100 

CoqU1lles d'hultres 1,00 

Coques de grames de coton 1900 

Total 100 00 

%concentre 6000 

Teneur tMonque en energle (UFlkg de MS) 080 

Essal n02 (tableau 1) 

Quarante agneaux males entters pes ant en 
moyenne 13 71 kg ant ete retenus pour cet essru Les 
alllmaux ant regu des traltements prophylacttques et 
sallltalres au debut de I'etude vaccm, detiquage 
vermifugatIOn au panacur 

lis ant ete repartis au hasard en diX groupes de 
quatre, pour ensUlte etre assignes aleatOIrement a l'un 
des quatre lots SUIvants 

un lot temom (T) avec quatre ovms, abattus des Ie 
debut de l'essru, 

troIS lots de douze alllmaux recevant l'une au 
l' autre des trOIS ratIons a lllveau energetIque eleve 
(E) , modere (M) ou fruble (F) avec respec
tIvement 0,8 , 0,6 et 0,4 UP/kg de MS 

Les quantites dIstnbuees Journalterement 
representalent envIron 3,5% du pOIds Vif des alllmaux 
Des abattages SUlVIS de decoupe des carcasses selon la 
methode de Boccard et Dumont (1955) ont ete realIses 
au 30eme, 60eme et 90eme JOurs de l' essru a l' abattOIr 
fngonfIque de Ouagadougou apres une mIse a Jeun des 
agneaux pendant 24 heures A chaque abattage quatre 
sUJets ant ete tIres au hasard dans chacun des trOIS lots 
E, M, etF 

Apres les deux essaIS, Ie complement, les 
differentes ratIOns, Ie fom et les refus ant ete analyses 
pour determmer les teneurs en matIere seche (MS), 

Nlveau energetlque de la ration 

Modere (M) Fatble (F) 

1200 1200 

1355 1381 

1200 900 

000 000 

2500 000 

1000 000 

200 000 

000 200 

100 100 

1000 43 00 

100 0,00 

3900 45 00 

10000 10000 

5000 11 00 

060 040 
NB Le fom de Penmsetum pedlcellatum a ete recolte fin aoOt debut septembre 1991 (stade phYSlOloglque montalson eplalson) 
MS matiere seche 
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matiere orgamque (MO), matIeres grasses (MG) et 
matiere azotee brute (MAB) selon les methodes de 
l' A 0 A C (1984) et pour la lIgnocellulose ou ADF, les 
fibres NDF, la hgmne ou ADL et la cellulose selon les 
methodes decntes par Robertson et Van Soest (1981) 
Les ammaux ont ete peses une fOls par semame, pendant 
90 JOurs L'analyse statIstIque a ete realIsee a 1 rude du 
10gIClel SA S (1982) Les moyennes ont ete separees 
grace au test de Scheffe 

Resultats 

Essal nOl 

Le concentre serVI durant 1 essru n 1 a ete comple
tement consomme par les ammaux L analyse chImIque 
du complement a donne une compOSItIon proxImale de 
95% de MS, et des taux de la matIere seche en matIere 
azotee brute (MAB) de 551 %, en lIgnocellulose (ADF) 
de 15,76%, en fibres NDF de 32,31 %, en la lIgnm ou 
hgnm ADL de 4,49% et en cellulose de 11,18% 

Les pnnCIpaux resultats sont resumes au tableau 1 
On note une supenonte du regime seml-mtenslf sur Ie 
systeme extenSlf (Ie GMQ est de 61,07 g contre 19,23 g 
quel que SOlt Ie mode de gardlennage) et une supenonte 
du gardlennage sur la pature au piquet avec des GMQ 
de 5302 g et 27,28 g respectIvement 

Essal n02 

CrOIssance et consommatlOn volontrure Le fom 
utIhse contenrut 88,47% de MS dont 9018% de MO, 
6,69% de MAB, 44,06% d ADF, 71,91% de NDF 

Rendement carcasse et croissance chez les agneaux MassI 

4,96% d' ADL, 1,80% de matIere grasse et apportrut 0 65 
UF/kg de MS La compoSItIon des concentres est 
presentee au tableau 2 Les quantltes de MS mgerees par 
les agneaux sont comparables et sont de 2,90, 3,00 et 
3 19% du pOlds vlfrespectlvement pour les lots E, M et 
F la consommatIon d'eau (1,22 a 1 47 htres par Jour et 
par ammal) n a pas ete affectee par Ie facteur ratIOn Au 
cours de I'essal, les metlleures performances de 
crOIssance ont ete observees au mveau du lot ot E avec 
un GMQ de 78,58 g (tableau 2) Ce dermer est slgmfl
catlVement supeneur (P<O,05) a celUl du lot F durant 
toute la penode de l' essru 

Performances a I'habdlage les donnees des 
hablIlages (tableau 3) sont speclfiques a chaque lot et 
SUlvant Ie rang d'abattage Les rendements carcasse 
vanent de 32,3 a 44,86% Les plus eleves sont observes 
chez les ovms du lot E Ces rendements ont augmente 
entre Ie ler et Ie dermer abattage pour les lots E et M, 
par contre ceux du lot F sont mfeneurs a celUl du lot 
temom au premier et au 2eme abattage Les differences 
entre les rendements carcasse du lot E au 3eme abattage 
et ceux du lot F a tous les rangs d abattage sont 
statIstIquement slgm- ficatIves (P<O,05), II en est de 
meme pour les grrusses c'est-a-dlre Ie gras de tOIlette et 
Ie gras penrenal 

Importance relatIve des regIOns corporelles les 
pOlds moyens des dlfferents morceaux augmentent avec 
la duree de I' essru, a quelques exceptIons pres au sem de 
chaque lot (tableau 4) Les ammaux ayant re~u une 
ahmentatIOn a mveau energetIque eleve et abattus plus 
tard presentent les regIOns corporelles aux pOlds les plus 
eleves Au dermer abattage, Ie pOlds moyen de la 
pOltnne et celm du colher etatent slgmficatIvement plus 
eleves (P<O,05) dans Ie lot E que dans Ie lot F 

Tableau 2 CompositIOn chimique des concentres et evolutIOn ponderale des agneaux 

Lots Erreur 

Parametre E M F 
Standard 

CompositIOn chimique des concentres 

MS 9033 9010 8898 

MO 9467 9174 9391 

MAB 1644 13 75 1644 

ADF 2206 3249 51,70 

NDF 4003 5204 6990 

ADL 621 775 1376 

MG 420 387 460 

UF/kgdeMS 090 074 050 

Performances 

POids mlt1al (kg) 1377a 13 55a 13 81 028 

POids fmal (kg) 2039a 16 14ab 1456b 102 

QMQ (g/Jour) en 12 semames 7958a 3554a 875b 1007 

Consommat1on volontalfe 290a 300 319a 
(kg MSIl 00 kg de PV) 

NB Les moyennes figurant sur la meme hgne et affectees de la meme lettre ne sont pas slgmficatlvement dlfferentes (P<O 05) 
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rsl Tableau 3 Pozds des parnes de la carcasse (en g) z 
iii 
::J 

LotslRang de decoupe 0 
co 
0 

Temom E M F a 
!l1.. 

Parametres I 2 3 2 3 2 3 

DelDl carcasse 218750d 27488 378125 442500abcd 306500 302921 317545 233583b 227438c 254625a 

Gigot 67875b 85000 11438 127375 93250 94000 93937 72750 71875c 82000 

Selle 12500 15062 20752 23625 18395 14917 16000 12667 13750 13062 

FIllet 151 87c 19125a 28500 36000abcde 22500 23833 25062 15333 15312d 18312b 

Carre couvert 19037a 24237a 36937 40437a 28312 29083 28375 210 83 2812 21062 

Carre decouvert 13875b 16062 23562 28000ab 18687 19000 19937 15750 13875b 16312 

Epaule 45750a 54375 70062 82187abc 58687 58000 62000 48583 46937b 50187c 

POItrme 205 00c 27625a 37312 497 50abcdef 30437b 30000 33125 21500 19062f 23562c 

CollIer 22312e 29062a 45812 45000abcde 32812 32417 38000 24259d 25000b 27562c 

% Categone 1 5238b 5005 5236 5138ab 5191 5346 5090 5041 5354a 5301 

% Categone2 2729c 2535 2484 2492abc 2503 2544 2588 2662 2674b 2620a 

% Categone3 1966d 1975a 2182 2347abcd 2021 2058 2246 1896c 1938b 2015 

Carcasse 440625c 5511 26 7611 25 888250abc 617400 608167 638000 471833 458000b 5172 50a 

Rendement 3637g 3812a 41 51Jk 44 86abcdef 3789b 3977 4276Ihg 33 3386Jeh 3700c 

Grrusse penrenale 875dh 2750 10000fgIk 14625abcde 5500 5667 8375 10 ooCI 500efg 1750bk 

II Gras de tOIlette 14125 24875ab 12500 6000 9500 875b 1125a 

Les moyennes de la meme hgne affectees de la meme lettre sont slgnlficauvement dlfferentes (P<O 05) 
:D c:: 
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(J) Tableau 4 Influence du regime et du mode de condulte sur la croissance des agneaux 
3 
!!l: RegIme Effets pnnclpaux 
JJ 
c 

Condmte Condmte 3 
S 
III Parametres LIbre PIquet Llbre PIquet RegIme Condulte Erreur Standard 3-
JJ 

POlds par semame (kg) CD 
(JJ 
CD 
III 

0 1522a 1522a 1544a 1537a NS NS 050 a 
:::r 
Z 10 1715a 1598b 2093a 1842d P<005 NS 069 CD 

~ 
GMQ par semame (g) 0 

~ 
::E 1-5 5990a 1705b 9419c 4648d P<OOS P<OOS 793 0 

~ 6-10 -4,76a 474b 6276c 4086d P<OOS P<OOS 686 :::r 
0 
"0 

1-10 2757a 1090b 7848c 4367d P<OOS P<OOS 670 

routes les moyennes figurant sur la meme hgne et ne portant aucun mdlce common sont slgnIficanvement dlfferentes (p<0 05) 
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Nlanogo et al 

DIscussIons 

CrOissance des agneaux en regime extenslf 
et seml-mtenslf 

La crOIssance enreglstree en regime extenslf est 
comparable a celIe de 31,71 g/J our rapportee par 
Nlanogo (1992) sur la meme statIon pour des agneaux 
ne recevant que 5% de complementatIOn ElIe est 
egalement sImdmre a celIe observee par I IMVT (Soma 
1992) en elevage extensif chez Ie mouton MOSSI au 
Yatenga et a Kaya (28,2 g/Jour) En regIme semI
mtensIf, la crOIssance observee se rapproche de celIe 
observee par NIanogo et Nassa (1992) avec 60% de 
concentre sur les OVInS de meme race eleves dans des 
cages de dlgesublhte et recevant du fom a base de 
Penmsetum pedlcellatum Elle est cependant mfeneure 
a la crOIssance observee (90 g/Jour) par Berger (1979) 
en Cote d'IvOIre chez des ovms DJallonke recevant une 
quantIte ad libItum de concentres au retour du paturage 
La supenonte du systeme semI-mtensif s'exphque 
alsement car un complement apporte une quantIte 
constante d'energle et d'azote, alors que la qualIte 
(teneur en azote et digestIbllIte) du paturage brusse 
regulIerement de JUIllet a septembre 

Quant au gardlennage, II permet aux ammaux de 
selectIOnner les meilleures especes sur Ie paturage en 
combmant amSI differentes res sources Dans ces 
condItIons, les ressources offertes sur une surface 
don nee sont contmgentes des autres ressources 
dlspombles au meme moment et du comportement des 
ammaux gmdes par Ie berger (Auncoste et ai, 1983) 

La pratIque de I' attache au piquet engendre un effet 
nefaste au mveau de la vegetatIOn du parcours En effet 
Ie piquetage engendre une forte preSSIOn dans un rayon 
deterrrune par la longueur de la corde II entraine la 
destructIOn des especes consommees, ce qm compromet 
leur fructIfIcatIOn, et un durcissement du sol par 
pletmement ce qm freme la gennmatIOn Tout cela 
favonse I' envahissement de la zone par des especes non 
appetees et entrame une forte degradatIOn de la 
vegetatIOn des paturages en ces pomts 

Influence du mveau energetIque de la 
ration (essal n02) 

Le croll moyen Journaher de 8,75 g du lot Fest 
comparable a celm observe chez les ovms sur paturage 
de salson seche, sans complementatIOn Cette falble 
performance peut s'exphquer par Ie fmble apport en 
energle digestIble de la ratIOn F Le GMQ (gmn moyen 
quotidIen) de 26,27 g du lot M est supeneur a celm 
rapporte par N Ianogo (1992) chez des ovms de la meme 
statIOn recevant seulement 5 a 10% de comple
mentatIon La crOIssance du lot E (79 58 g/Jour) est 
mfeneure a celIe de 114 a 1348/Jour obtenue par 
Sawadogo (1991) avec la meme race et des ratIOns 
slmdmres de 114 a 1348/Jour Cependant les sUJets 
utIlIses par Sawadogo (1991) etment plus Jeunes (4-6 
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mOls) et avment une consommatIOn volontmre de MS 
plus elevee (3,74 a 3,80% du pOIds vIf) Les rendements 
observes dans cette etude sont relatIvement fmbles 
probablement en rmson de la courte duree de l' essm 
Sawadogo (1991) a obtenu des rendements carcasse 
vrms de 46 a 50% en vmgt semmnes d'ahmentatIOn 
mtensive 

Lorsque la teneur energetIque de la ratIon est fmble 
(lot F) les agneaux Mossl pnvdeglent Ie developpement 
en valeur relatIve des morceaux de lere et 2eme 
categones au detrIment de la 3eme 19,49% contre 
2108 et 21 68% respectIvement pour les lots Met E 

Condmte mtenslve, Seml-mtenslve et 
extensIve 

La comparruson des resultats obtenus durant les 
deux essms fmt ressortlf les pomts smvant& 

la crOIssance des agneaux attaches a un pIquet et 
ne beneflciant d'aucune complementatIOn est 
faible et simllmre a celIe observee avec une ratIon 
contenant 0,4 UF/kg de MS, 

• l'apport d un complement couvrant 25% des 
besoms en MS pennet une crOIssance eqmvalente 
a celIe observee avec une ratIOn complete 
contenant 60% de concentres, SI les agneaux sont 
hbres de leurs mouvements sur Ie paturage, 

• la crOIssance d'agneaux recevant une ratIon 
complete avec 0,6 UF est mtermedimre entre celIe 
observee en condmte hbre sans complementatIOn 
et celIe observee en condmte entravee avec 
complementatIOn 

Pendant la penode de l'essm, les ovms etment 
vendus a un pnx moyen de 250 F CFAlkg vif Avec la 
complementatIOn les alllmaux ont consomme 
1 eqUIvalent de 4,22 F de concentre par Jour pour un gam 
additIOnnel de 50,91 g/Jour pour Ie paturage hbre (SOIt 
+ 12, 725 F CFAlJour) et de + 3277 g/Jour pour Ie 
paturage au pIquet (SOIt +8,193 F CFAlJour) 

En ne tenant compte que du cout de l' aliment, la 
marge brute Journahere seralt donc de + 8,5075 F CFA 
dans Ie 1 er cas et de 3 9725 F CFA dans Ie 2eme On 
peut par consequent estImer que la complementatIon est 
une operatIOn susceptIble d' etre rentable pour Ie 
producteur II apparait plus rentable de complementer 
l'alImentatIOn des ammaux en smson pluvleuse que de 
leur offm une ratIon complete Cependant, 11 est fort 
pOSSIble de conshtuer des ratIOns moms cheres pour les 
ovms Sl 1 on eVIte des cereales comme les grames de 
sorgho 

ConclUSIOn 
II ressort des resultats de cette etude que Ie 

piquetage est un systeme a n'utIhser que pendant la 
salson des plmes (protectIOn des cultures) et dans les 
zones ou la mmn-d'oeuvre est hmitee Dans ce cas les 

Small Ruminant Research Network Workshop 



ammaux dOl vent, non seulement dIsposer d'une corde 
assez longue pour leur donner acces a un grand rayon de 
pature mrus egalement etre deplaces frequemment, afm 
de favonser les repousses, et d'runeborer la quabte des 
elements mgeres On devrrut egalement observer un 
mtervalle mmlmum de 20 Jours entre deux plquetages 
consecutlfs au meme pomt Pour etre efflcace ce 
systeme dOlt etre couple avec une complementatlOn 
Cependant, cette dermere est uhle seulement Sl Ie cout 
des concentres et les obJectlfs de productlOn Ie per
mettent 

La complementatIOn ahmentaue se revele 
necessrure Sll' on veut obtemr des resultats performants 
quel que SOlt Ie mode de condmte des ammaux Compte 
tenu de son falble cout (4,22 F CFAlJourianImal) et du 
gam fmancler escompte eUe presente un attralt certam 
pour les producteurs Un tel systeme permettrrut de 
valonser les concentres qUI sont largement dlspombles 
durant la sruson pluvleuse 

Les performances de crOIssance, Ie rendement 
carcasse et Ie degre d' engralssement des agneaux Mossl 
dependent de la quanhte d'energle dlgeshble mgeree, 
quel que SOIt Ie systeme d'abmentatlOn II apparttent au 
producteur de cholSlr la methode de gestlOn des 
ressources dlspombles en fonchon de la sruson et du 
lllveau de remunerahon du marche 
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Performance of Mossi lambs in extensive, semi-intensive and 
intensive nutrition systems 

Abstract 
Two feedmg tnals were earned out to assess the 
performance of enhre MOSSI male sheep In the fIrst trIal 
24lrunbs were randomly dIVIded mto four groups of SIX 
ammals each Groups 1 and 3 were allowed to graze 
freely WIth a herder (PL) whereas groups 2 and 4 grazed 
whIle tethered (PP) Groups 1 and 2 were not supple-
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mented whIle groups 3 and 4 receIved 25% of theIr total 
dry-matter needs as concentrates contammg 50% wheat 
bran and 50% cottonseed cake Body weIght was 
mOnItored for 70 days for all anImals In the second tnal 
40 permanently housed lambs were dIVIded mto a 
control group of four ammals and three groups of 12 
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lambs each The treatment groups receIved three energy 
level dIets, I e hIgh (E), medlUm (M) or low (F) 
correspondmg to 0 8 0 6 and 0 4 feed umt per kg DM 
respectlvely WeIght performance was momtored for 
12 weeks and some ammals were slaughtered every 30 
days to assess carcass YIeld Results from the fIrst trIal 
mdicated that free grazmg was supenor to tethered 
grazmg wIth average datly weIght gams of 53 02 g and 
27 28 g respectively In both cases, supplementatIOn 
mcreased datly weIght gam by 68 5% Group 3 lambs 
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recorded the best performance Results from the second 
trIal showed that average datly weIght gams were 79 58 
3554 and 8 75 g, respectively, for E, M and F groups, 
wIth a sIgmficant dIfference (P<O 05) between E and F 
Carcass studIes mdicated that ammals m group E had 
hIgher carcass YIelds and that mcrustatlon of theIr 
epIploon fat Improved wIth delayed slaughter MOSSI 
sheep performance was rather modest m these studIes 
and both the feedmg system and the dIetary energy level 
had a marked effect on lamb performance 
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Evolution de la note d'etat corporel et de quelques 
parametres biochimiques chez des agnelles Foulbe 

a differents stades physiologiques au Nord-Cameroun 

A Njoya et N D Awa 

InstItut de recherches zootechmques et vetermmres (IRZV) 
Station de Garoua 

B P 1073, Garoua (Cameroun) 

Resume 
Quatre lots de 60 agnelles Foulbe agees de 7 a 9 

mOlS ont ete constItues en avnl 1993 en vue d'etudler 
l' effet de la complementatIOn protelque et mmerale de 
meme que des soms sur la note d' etat corporel (NEC) et 
Ie pOlds en hmson avec les parametres metabohques 
(uree et glucose) et hematologlques (hemoglobme et 
hematocnte) Le lot A a rec;u complementation et soms, 
Ie lot B complementation sans soms Ie lot C des soms 
sans complementatIOn et Ie lot D m complementatIOn m 
soms Les ammaux ont rec;u 200 g de tourteau de coton 
par tete et par JOur Jusqu en aout et de la pIerre a lecher 
en permanence dans Ie parc de nUlt Les trmtements 
samtalfes ont conslste en deux deparasitages mternes au 
debut et a la fm des plUles et un deparasitage externe 
chaque fOlS que l' on a note la presence de tIques sur les 
agnelles Vne vaccmatlOn contre la PPR a ete effectuee 
en octobre Le pOlds et la NEC ont ete enregIstres 
mensuellement sur toutes les agnelles et les parametres 
metabolIques et hematologIques ont ete mesures sur 20 
agnelles par lot Deux essaIS de determmatlOn de 
l'mgestIon volontalfe de fourrages par les agnelles ont 
ete effectues 1 un au cours de la phase de crOIssance et 
l' autre durant la gestation Pendant toute l' etude la 
complementatIOn ahmentane a permiS une 
augmentation tres sIgmficatIve du pOlds et un gam de 
NEC chez les agnelles On a note une correlatIOn 
posItive entre Ie pOlds et la NEC des agnelles (r = 0,48 
P<O 001) Au cours des phases de crOIssance et de 
gestatIOn, la complementatIOn a permis une aug
mentation sIgmficatIve de la quantIte de matiere seche 
fourragere volontmrement mgeree Pendant la phase de 
gestatIOn 11 n y a pas eu d effet de la complementatIOn 
m des trmtements samtmres sur I mgestIOn volontmre et 
la dIgestIb11Ite du fourrage par les agnelles mms ces 
deux trmtements ont augmente consIderablement leur 
consommatIOn d eau (P<O 05) La complementatIOn a 
ete aSSOCIee a une augmentatIOn (P<O 05) des 
concentratIOns plasmatIques d uree et de glucose chez 
les agnelles Cette etude a montre que la NEC reflete 
mleux que Ie pOlds, l'etat nutntIonnel des agnelles 
gestantes Les dosages de l'uree plasmatIque et du taux 
d'hematocnte peuvent etre des operations de routme 
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dans l'evaluatlon de l'etat de nutntIon azotee et des 
troubles parasItaires chez les ovms Vne comple
mentatIOn proteI que post-sevrage et pendant la salson 
seche as soc lee a un plan de prophylaxle leger permet a 
momdre cout une crOIssance soutenue et Ie mmntIen du 
bon etat general des agnelles sur paturages naturels 

Introduction 
Dans la zone soudano-sahelIenne du Cameroun, 

les petits rummants souffrent d'une sous-ahmentatlOn 
severe en smson seche due a la rarete de l'herbe et de 
l'eau L'analyse des premIers resultats du SUIVI 
zootechmque mene depUls troIS ans dans les elevages 
traditlOnnels montre que Ie taux de fecondite est 
relatlvement falble, se situant a 92% et 112%, 
respectIvement pour les moutons et les chevres (Ngo 
Tama et at, 1991) De fortes mortahtes d'ovms de tout 
age pouvant attemdre 80% dans certams troupeaux, dues 
aux symptomes respiratOlres, mms ausSI a des causes 
non pathologIques ou mconnues, ont ete enregistrees 
Des carences alImentmres pourrment etre des causes 
predlsposantes a cette mortahte ou responsables de la 
fatble producttvlte des petIts rummants en mIlIeu 
paysan Les besoms nutntIfs des ovms et en partIcuher 
des femelles, comcident rarement avec les apports 
ahmentmres SUIte aux agnelages qUI mterviennent 
sou vent au cours de la pen ode defavorable que conStItue 
la smson seche, les femelles sont oblIgees de mobIhser 
leurs reserves corporelles pour fmre face aux besoms 
energetIques de lactatIOn L mteret de ces reserves est 
connu, notamment chez les femelles reproductnces 
Dedleu et at (1989) et Torre et at (1991) ont note une 
relatIOn POSItIve entre les reserves corporelles et les taux 
d ovulatIOn de ferahte et de prohflcite chez les ovms 
Les reserves corporelles sont un bon mdicateur de I etat 
nutritlOnnel et sont evaluees visiblement sur une echelle 
de notatIOn de I etat corporel (Russel et at ,1969) La 
connmssance des vanatlOns de ces reserves a travers la 
note d'etat corporel (NEC) est necessmre pour les 
mtegrer dans des programmes de complementatIOn 
ahmentmre des ovms L obJectIf de cette etude etmt de 
determmer I' Impact des complementatlOns ahmentmres 
et des trmtements samtmres sur l' evolutIon de la NEC et 
du profil metabohque a differents stades physlOlogIques 
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amsl que leurs relatIOns avec la satisfactIOn des besoms 
ahmentrures des agnelles 

Materiels et methode 

L' etude a ete menee a la statIOn de l'InstItut de 
recherches zootechmques et vetennrures (IRZV) de 
Garoua au Nord-Cameroun La latitude est de 9,3 Net 
la pluvIOmetne annuelle aVOlsme 990 mm avec pres de 
50% des plmes entre Jmllet et aout La pluvIOmetrle a 
ete normale pendant la penode d'etude (946 mm) 
L' annee peut etre dlvlsee en 3 SaIsons une SaIson seche 
chaude de fevner a maI, une SaIson des pimes de maI a 
septembre et une SaIson seche frOIde d' octobre aJanvler 
Le paturage est un paturage naturel avec des grammees 
perennes dommantes comme Andropogon gayanus 
Hyparrhenta rufa Cynodon dactylon Spermacoa 
stachydea lardmza congoensls et Heteropogon 
contortus D' autres especes annuelles mteressantes sont 
Loudetza togoensls Pennlsetum pedlceliatum, 
Tephrosza bracteolata, Eragotns tremula et Brachana 
spp Des arbres et arbustes contrlbuent aUSSI a la 
bIOmasse consommable des ovms, partIcuherement 
pendant la SaIson seche lorsque l'herbe devient rare et 
de fruble valeur nutntIve Les plus frequents sont 
Damelita oitven, AJzeita afncana, Prosopls afncana 
FICUS spp Grewta spp Stereospermum kunthtanum, 
Crossoptenxfebnfuga et Vltex sImplex 

MaterIel ammal 

En JanvIer et fevner 1993, 350 agnelles de race 
locale Foulbe, agees de 3 a 4 mOlS ont ete achetees Juste 
apres Ie sevrage Pendant la pen ode de quarantame elles 
etruent IdentIfIees avec les boucles AllflexR

, vermI
fugees au ValbazenR et detIquees a I'EctoporR Deux 
techmciens ont ete mitIeS a la notation de I etat corporel 
(NEC) des ovms Une gnlle de note a ete mIse au pomt 
allant de 1 a 4, avec des ecarts de 0,25 La NEC a ete 
determmee par palpatIOn des regIOns dorsale, lombrure 
et autour de la queue, et par appreCIatIOn de l' aspect 
general de l'ammal (Russel et al 1969) La NEC 
consideree etalt la moyenne des notes donnees par les 
deux techmciens (attrIbutIOn d'une note concertee) La 
note 1 etalt aSSIgnee aux agnelles tres mrugres, sans 
tIssus musculrures ou adipeux entre la peau et 1'0s, et 
avec les cotes et les apophyses visibies a dIstance La 
note 2 etrut attribuee aux ammaux mrugres, avec les 
apophyses sensibies au toucher La note 3 etrut aSSIgnee 
aux sUJets moyennement gras, avec une fruble eprusseur 
de muscle et de gras et la note 4 a ceux ayant une bonne 
couverture de muscle et de gras 

ConstItutIon des lots expenmentaux 

A la fm de la quarantame en avnl 1993, les 
ammaux ont ete peses pendant 3 JOurs consecutIfs Sur 
350 agnelles, 240 etruent retenues sur la base du pOlds, 
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de 1 age et du phenotype (robe et faCIes d ovm Foulbe) 
Elles etaIent regroupees en 60 blocs de 4 agnelles par 
stratIficatIon sur la base de leur pOlds et de leur NEC 
Les agnelles de chaque bloc etruent ensmte affectees de 
fa<;:on aleatOlre a 4 lots expenmentaux, de mamere a 
aVOlr des lots homogenes de 60 ammaux chacun Le 
pOlds moyen mitIal etrut de 17,20,36 kg et la NEC de 
2,830 09 Les trrutements SUlvants ont ete applIques lot 
A complementatIOn avec trrutements prophylactIques 
(pratIques amehorees), lot B complementatIOn sans 
traitements prophylactIques lot C traItements 
prophylactJques sans complementatIOn, lot D m 
complementation m trrutements prophyiactiques (lot 
temom) 

L'etude s'est deroulee en 3 phases correspondant 
aux stades physIOlogIques penode post-sevrage (avnI
aoOt 1993) penode de crOIssance (aoOt - decembre 
1993) et penode de gestatIOn (4 premIers mOls JanVIer 
- avnl 1994) La complementatIOn consistrut en 200 g 
de tourteau de coton compose de 40,8% de protemes 
brutes, 14,6% de parOlS cellularres ou NDF et 13,1 % de 
hgnocellulose ou ADF par agnelle et par Jour dIstnbue 
en groupe, d'avnl au debut d aoOt et ensmte de 
decembre a avnl 1994 La pIerre a lecher (55% de 
poudre d'os, 40% de sel, 4% de complement mmeral et 
vitamme, et 1 % de ciment) etrut dispomble en per
manence dans Ie parc de nmt pour les lots A et B Les 
trrutements prophylactJques consistaJent en deux 
deparasitages mternes au debut et a la fin des plmes (mru 
et octobre respectIvement) et un deparasitage externe 
chaque fOlS que 1 on notrut la presence de tiques sur les 
agnelles Les ammaux ont ete vaccmes contre la PPR en 
octobre Les 4 lots ont ete eleves separement gardes 
chacun par un berger cependant une rotatIOn des lots 
dans 4 bergenes etrut effectuee tous les mOlS afm 
d annuler les effets I berger et bergene dans 1 analyse 
statIstlque des donnees Les ammaux paturruent deux 
fOlS par Jour, de 8 a 12 h et de 14 a 17 h L' abreuvement 
avrut heu a 12 h et a 16 h 

Collecte des donnees 

Toutes les donnees ont ete collectees Ie meme Jour, 
une fOlS par mOlS Ie matm avant la pature et la 
dlstnbutlOn du complement L'mfluence de la 
complementatIOn et des trrutements prophylactIques sur 
la vanablhte des parametres san gums a ete evaluee A 
cet effet quatre-vmgts agnelles ont ete cholSles au 
hasard dans les quatre lots SOlt 20 agnelles par lot Du 
sang avalt ete preleve a la veme Jugulrure sur ces 
agnelles dans deux tubes dont Ie premIer contenrut du 
fluorure de hthIUm et servrut a la determmatIOn de la 
teneur en glucose tandls que Ie second contenrut de 
1 EDTA, et servrut a deterrmner l'uree, I'hematocnte et 
1 hemoglobme Les analyses de glucose, d uree et 
d hemoglobme etruent effectuees au Centre Pasteur de 
Garoua par spectrophotometne sur analyseur 
automatIque CoOter™ La mesure du taux d'hema
tocnte etalt effectuee au laboratOlre de l'IRZV en 
utlhsant une centrlfugeuse a hematocnte 
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Deux essrus de mesure de l'mgestIOn volontrure de 
fourrage par les agnelles ont ete effectues En decembre 
3 agnelles par lot, SOIt 12 au total ont ete placees dans 
des cages de digestibIlIte pendant 6 JOurs d adaptatIOn 
et 6 JOurs de collecte totale de feces, de fourrage et de 
refus Pendant la phase de gestatIOn en avnl les agnelles 
mumes de sacs a feces ont ete placees dans des parcs 
mdividueis pour une 2eme phase de collecte La quantlte 
d'eau mgeree a ete mesuree La matIere seche des 
fourrages, du refus et des feces etrut determmee apres 
sechage a I'etuve pendant 48 h a 60 C 

Traltement statIstIque des donnees 

Les donnees ont ete trrutees par analyse de vanance 
des mesures repetees utIlIsant la procedure "General 
LInear Model' (SASISTAT, 1990), sur mIcro
ordmateur Sur chacune des vanables a explIquer ont ete 
testes les effets complementatIOn (COMPL), traitements 
prophylacttques (MEDIC) et l'mteractIOn COMPL x 
MEDIC Des correlatIOns ont ete calculees entre les 
parametres hematologIques, Ie pOIds et la NEC 

Resuitats 

EvolutIon du pOlds et de la note d'etat 
corporel 

L' evolutIon du pOIds et de la NEe des agnelles 
pendant les trOIS phases de I' etude est presentee a la 
fIgure 1 et au tableau 1 Pendant la phase post-sevrage, 
la complementatIOn a permIS une augmentatIOn tres 
sIgmfIcatIve du pOIds des agnelles (P<O 01) Parcontre, 
les soms et I'mteractIOn complementatIOn-soms n'ont 

Note d etat corporel des agnelles Foulbe au Nord Cameroun 
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Figure 1 Influence de la complementatIOn protelque sur 
I evolutIOn du pOlds et de la note d etat corporel des agnelles 
Foulbe 

pas mfluence I evolutton ponderale La complemen
tatIOn a entraine une augmentatIOn de la NEe (P<0,05) 

En revanche, les traitements prophyIactJques et 

I mteractIOn avec la complementatIOn n ont pas eu 
d mfluence sIgmficative La correlatIon entre Ie pOIds et 
la NEe au cours de cette phase etrut fruble (r=0,46 , 
P>O, 1) Au cours de la phase de crOIssance, des gruns de 

Tableau 1 Effet de la complementatIOn protelque et des traltements prophylactlques sur Ie gam moyen quotzdlen (GMQ) et Ie gazn 
de note d etat corporel (GNEC) des agnelles 

Lot 
Parametres A B C D ETMI 

EtatmltIal 
POids (kg) 175 178 16,9 165 05 
NEC 288 273 278 296 013 

Penode 
post-sevrage 

GMQ(glJ) 20a 22a 8b -3c 4 
GNEC 008a o 56b o 14a 001a 013 

Phase de crOissance 
GMQ (glJ) 26a 8b Sb 6b 3 
GNEC 040a -OO4a o lOa o 17b 009 

Phase de gestatIOn 
GMQ{glJ) 53a 82b 12c 26d 4 
GNEC 005a o 25b -020c -045c 009 

Etat final 
POids (kg) 277a 315b 213c 217c 08 
NEC 3,12a 3,23a 2,79b 2,30c 0,07 

1 Ecart type de la moyenne 

Les moyennes dune m6me hgne sUlVIes de lettres dlfferentes sont slgmficatlvement dlfferentes (P<O 05) 
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pOIds etruent dus a I effet reslduel de la comple
mentatIOn, des trrutements prophylactlques et a leur 
mteracnon (P<O,OI) De la meme mamere, la NEC a ete 
slgmcatIvement amehoree par l'effet reslduel de la 
complementatIOn (P<O 01) et des trmtements 
prophylactIques (P<0,05) A la mise en reproductIOn en 
Janvier, les agnelIes complementees etruent de 27% plus 
lourdes et avruent une NEC plus elevee que les sUJets 
non complementes (figure I) On a note une forte 
correlatIOn entre Ie pOIds et la NEC au cours de cette 
phase (r=O 79, P<O,OI) Pendant la phase de gestatIOn, 
la complementanon a perillls un gam de pOIds tres 
slgmflcatlf (P<OOI) Par contre, les trrutements 
prophylactIques seuls ou assocles a la complementatIOn 
n'ont pas eu d'effet sur Ie gam de pOlds pendant cette 
pen ode La NEC a ete amehoree par Ia comple 
mentatIOn, les trmtements prophylactIques et leur 
mteractIOn (P<0,05) En avnl 1994, apres une annee 
d'etude, les agnelles complementees etment 38% plus 
lourdes que celIes non complementees (figure 1) La 
correlatIOn entre Ie pOlds et la NEC etmt falble pendant 
cette penode (r=0,46, P>O,I) 

Utilisation du fourrage 

L'utIhsatIOn du fourrage est resumee au tableau 2 
Pendant la phase de crOIssance, la complementatIon a 
permls une augmentatIOn slgmflcatIve (P<0,05) de la 
quantIte de matIere seche totale volontalrement mgeree 
(MSTVI) Le taux de dlgestIblhte du fourrage mgere 
(DFVI) est reste remarquablement IdentIque dans les 
quatre lots, permettant alllSI au complement 
d'augmenter (P<O,Ol) conslderablement la quantIte de 
matIere seche digestIble mgeree Niles trmtements 
samtmres, m leur mteractIOn avec la complementatIon 
n ont amehore la MSFVI et la MSTVI ou leur 
dlgestlblhte Pendant la phase de gestatIon (avnI1994) 
m la complementatIOn m les trmtements samtmres n ont 
eu d' effet surl'mgestlOn volontmre et la dlgestIblhte du 

fourrage Ces deux parametres ont cependant consl
derablement augmente (P<O 05) laconsommatlon d'eau 
des agnelIes 

Evolution des parametres metabohques et 
hematologlques 

L' evolutIOn des taux d uree et de glucose sangums 
pendant les trOiS phases pbysIOloglques des agnelIes est 
representee aux figures 2 et 3 et au tableau 3 

Pendant la phase post-sevrage, la complemen
tatIOn a ete assoclee a une augmentatIOn slgmficatIve de 
la teneur plasmatIque d uree et de glucose (P<OOI), 
alors que les trmtements prophylactIques n' ont eu aucun 
effet sur ces parametres Les deux tnntements et leur 
mteractlon n' ont pas mfluence la teneur en hemoglobme 
et Ie taux d'hematocnte (tableau 3) 

II y a eu une forte correlatIOn posItive entre les taux 
d'ureeetde glucose (r=0,68 , P<O,Ol) etentre la teneur 
en hemoglobme et Ie taux d'hematocnte (r = 069, 
P<O,Ol) Pendant la penode de crOIssance il n'y a pas 
eu d effet reslduel de la complementatIon sur les taux 
d'uree et de glucose Cependant, la teneur en uree et Ie 
taux d hematocnte ont ete fortement augmentes par les 
trmtements prophylactIques (P<O,OI) On a note une 
correlatIOn posItIve tres slgmficatIve entre la teneur en 
hemoglobme et Ie taux d'hematocnte (r=0,92 P<O,OI) 
Pendant la phase de gestatIOn, les agnelles comple
mentees ont conserve un mveau plus eleve d'uree 
(P<O,OI) et de glucose (P<0,05) que celles non 
complementees Les trmtements prophylactIques n'ont 
pas eu d' effet surla teneur plasmatIque d'uree mms leur 
mteractlOn avec la complementatIOn l'a conslde
rablement augmentee (P<O 01) Le taux d'hematocnte a 
augmente avec la complementatIOn et avec son 
mteractlOn avec les traItements prophylactlques 
(P<O ° I) La teneur en hemoglobme a ete amehoree par 
la seule complementatIOn (P<O,Ol) On a note une 
correlatIOn posItIve slgmflcatIve entre la NEC et la 

Tableau 2 Influence de La complementatIOn et des traztements proph)lactlques sur I utilIsatIOn du fourrage par les agnelles 

Etat physlo!oglque/Lot 

CrOIssance GestatIOn 

Parametres A B C D ETMI A B C D ETMI 

POIds Vlf (kg) 210 225 205 198 121 2383 288b 21 73 2053 24 

MSFVI2 (kg/IOO kg) 509 486 394 452 042 481 3b 3693 606b 068 4373b 

MSTVI3 (kg/l00 kg) 6003 5723 394b 452b 043 564 437 437 606 070 

DFVI4 (%) 71 5 754 721 733 246 723 701 61 6 728 499 

MS5 digestible (glkgO 75) 953 963 61 b 70b 76 123 100 93 128 138 

Consommatlon d eau (l/J) 3723 270b 254b 198b 024 

Eeart type de la moyenne 

ab Pendant un stade phYSlOlogtque donne les moyennes de la meme hgne SUlVles de lettres dlfferentes sont slgmfieatlvement dlfferentes (P<O 05) 
2 Matiere seehe fourragere volontauement mgeree 

Matiere seehe totale volontalrement mgeree 

4 Digestlblhte du fourrage volontauement mgere 

Matiere seehe 
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FIgure 2 Influence de la complementatIOn protelque sur 
l evolutIOn de I uree plasmatlque chez les agnelles Foulbe 
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Figure 3 Influence de la complementatIOn protelque sur 
I evolution du glucose chez les agnelies Foulbe 
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Note d etat corporel des agnelles Foulbe au Nord Cameroun 

teneur en hemoglobme (r=0,58 P<O 05) amSI qu entre 
celle-cI et Ie taux d hematocnte (r=0,69 P<O 01) Tout 
au long de I etude on a observe une correlatIOn posItive 
entre les taux d uree et de glucose (r= 038, P<O 01) et 
entre I hematocnte et I'hemoglobme (r=O 74 P<O,OI) 

DIscussion 

Les resultats de cette etude ont permIs de mettre en 
eVIdence une tres forte haIson entre l' evolutIOn du pOids 
et celIe de la NEC pendant la phase de crOissance des 
agnelles Cela est en accord avec les conclUSIOns de 
Sanson et at (1993) qUi ont obtenu une telle correlatIOn 
(r=0 89) entre Ie pOids et la NEC des brebIs sur paturage 
dans I'ouest des Etats-Vms Cependant, au cours des 
phases physIOlogIques plus dehcates de post-sevrage et 
de gestatIOn la hmson a ete plutot fmble Pendant la 
phase de gestatIOn par exemple, les agneIles gagnaIent 
du pOids mms leur NEC baIssmt Ce gmn de pOids etmt 
aSSOCIe a la croIssance du foetus alors que la bmsse de 
NEC etmt due a la quahte medIocre des paturages 
mcapables de satIsfmre les besoms energetIques et 
proteIques des ammaux , cela contrmgnmt les agnelles 
a mobilIser leurs reserves corporelles pour fmre face aux 
besoms accrus de gestation La baIsse de NEC etmt plus 
Importante chez les agnelles non complementees de 
sorte qu a la fin de I'etude en avnl, elles avment une 
NEC moyenne de 27% mfeneure a celle des sUJets 
complementes Ces resultats Imssent crOire que pendant 
la gestatIOn et dans certames SItuatIOns de stress, la NEC 
est un meilleur mdIcateur du mveau des reserves 
corporelles que Ie pOids Cela est en accord avec les 
resultats de Purroy et at (1987) et Sanson et at (1993) 
qUi ont montre que la NEC etaIt beaucoup plus correlee 
ala quantIte des hpIdes et des protemes corporelles que 
Ie pOids VIf chez les ovms La NEC avant la mort pour 
les 82 cas enregIstres etaIt de 2 290 80, contre 3,040 22 
pour les agnelles VIvantes et complementees (NJoya et 
Awa, 1994) Cela 1m sse croue qU'Il y a eu une 
mobIlisatIOn des reserves corporelles pour fmre face aux 
stress auxquels les agnelles etment expo sees avant la 
mort L on peut envIsager, dans les condItIOns du 
Nord-Cameroun, une note cible d' au moms 3 Dedleu et 
at (1989) ont precomse une note de 3,2 pour les elevages 
ovms de Cevennes (France) Vn mauvms etat corporel 
des agnelles non complementees les predIsposermt a des 
avortements, des mIses bas d agneaux chettfs non 
viables une mauvaIse productIOn lrutiere ou des retours 
tardifs des chaleurs et par consequent a une mauvaise 
carrIere reproductnce On pourrrut envisager d utlhser 
la NEe pour porter un dIagnostIC raplde de I etat 
nutritIonnel des ovms en zone soudano-sahehenne 

L augmentatIOn de la matIere seche totale 
volontaIrement mgeree par les agnelles complementees 
(tableau 2), sans effet depressIf sur la digestIbillte du 
fourrage, lrusse crOire que les complements proteIques 
et mmeraux sont necessrures pour amehorer 1 appetIt des 
agnelles pour les fourrages grossIers base essenttelle de 
I ahmentatIOn des rummants tropICaux Ces resultats 
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Tableau 3 Influence de la complementatzon et des traltements prophylactzques sur certams parametres blOchlmlques d agnelles F oulbe a dzfferents stades physlOloglques 

Stade phYSlOlogtque 

Post-sevrage Croissance Gestatton 

Parametres A B C D ETMI A B C D ETMI A B C 

Uree (gil) 049a 047a 033b o 34b 003 031 036 029 025 004 0,27a 027a o 14b 

Glucose (gil) 068a o 68a 063b 060b 002 060 061 059 061 001 0,60 060 058 

Hematocnte (%) 297 296 303 294 276 259a 246a 256a 231b 086 263ab 268a 262ab 

Hemoglob (%) 993 960 980 947 0,37 888 850 885 810 030 936a 934a 908a 

1 Ecart type de la moyenne 

ab Pendant Ie meme stade physlOlogtque les moyennes de la meme hgne SUlVles de lettres dlfferentes sont statlstlquement dtfferentes (P<O 05) 
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sont en accord avec ceux obtenus sur des bovms dans la 
meme stallon (NJoya, 1992) ou la complementatIOn avec 
du tourteau de coton avatt permls d augmenter la 
consommallon et 1 utlhsatlOn des paturages naturels 
Cependant, au cours de la gestatIOn, la quantIte de MS 
dIgestIble mgeree etatt IdentIque quel que SOlt Ie 
trattement Les agnelles non complementees avatent un 
mveau d'mgestlOn beaucoup plus eleve que lors de la 
phase de crOIssance On auratt espere une chute de 
consommallon tout comme l' avatent aUSSI remarquee 
Sykes et FIeld (1972) en Austrabe chez des ovms 
recevant une ratIOn pauvre en protemes On peut 
conslderer que I' augmentatIon de I'mgestIon de four
rage par les agnelles non complementees est un 
mecamsme destme a leur permettre de satIsfatre leurs 
enormes besoms energetlques et protelques de gestatIon 

La complementatIOn abmentatre a augmente les 
chlffres de glycerrue et d'urerrue et les trattements 
prophylactIques ont eu tendance a augmenter ceux 
d'hemoglobme et d'hematocnte Les taux d'uree et de 
glucose ont evolue en fonctlOn des Sat sons lIs etatent 
falbles en satson seche mdlquant atnsl des sItuatIOns de 
carence pendant cette pen ode de 1 annee et ce, malgre 
une consommatIon de fourrage relatIvement elevee 
Cela a ete confirme vlSlblement par la balsse de la NEC 
des agnelles entre fevner et avnl (figure 1) L'aug
mentatIon du mveau d uree avec la complementatIon est 
en accord avec les observatIOns rapportees par Sykes et 
FIeld (1973) qm ont souhgne son role comme mdlcateur 
de l' ahmentatlOn protelque Meme pendant la premIere 
mOItle de la salson des plmes ou Ie mveau protelque des 
paturages etatt Ie plus eleve, les agnelles ont eu un taux 
d'uree plasmatlque plus eleve La reponse a une 
complementatIOn protelque par Ie gatn de pOIds et de 
NEC latsse crOIre que les paturages naturels de la zone 
soudano-sahehenne sont carences en protemes La 
fatble teneur en glucose aSSOClee a une fatble NEC des 
agneUes non complementees (fIgures 1 et 3) conflrme 
son role comme mdlcateur de la carence en energle 
Cela est en accord avec les conclUSIOns de Stephenson 
etBud (1992) etde Honhold etal (1992) qm ontmontre 
que la concentratIOn du glucose plasmatIque etatt Ie 
metlleur mdlcateur de 1 ahmentatIon energetIque des 
rumlOants sur paturages Les foetus dependent de 
l' approvlslOnnement en gluco1>e pour leur survle 
(Stephenson et BIrd, 1992) Le mveau de glucose chez 
l' agnelle gestante peut mdlquer Ie statut nutntlOnnel du 
foetus, et par consequent prevemr des SItuatIOns de 
carence pouvant entralner des avortements ou la 
natssance de prodmts chetlfs non vlables 

ConclUSIOn 

Cette etude a permls d evaluer la note d'etat 
corporel des agnelles en relatIon avec Ie pOIds au cours 
d'une annee, pendant trOIS stades physlOloglques 
dlfferents et sous I' mfluence des facteurs ahmentatres et 
samtatres Elle a montre que Ia NEC etatt Ie reflet de 
l'etat nutntlonnel et pendant la gestatIOn, etatt Ie 
meilleur lOdlcateur des reserves corporelles La 
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complementatIOn ahmentalre devralt etre necessatre 
lorsque la NEC des ovms est mfeneure a 3 Les dosages 
de l'uree plasmatlque et du taux d hematocnte peuvent 
etre effectues de fa<;on routtmere dans un but chmque 
respectIvement dans l'evaluatlOn de I etat de nutntIOn 
azotee et des troubles parasltatres des ovms Fouibe Le 
gam de pOlds et de NEC et Ie prof II metabohque des 
agnelles complementees mdlquent que les paturages 
naturels de la regIOn sont carences en protemes 
notamment pendant la satson seche En zone soudano
sahehenne, une complementatIOn protelque post
sevrage en salson seche aSSOClee a un plan de pro 
phylaxle leger permet a momdre cout une crOIssance 
soutenue et un mamtlen de l' etat general des ovms sur 
paturages naturels Les autres avantages esperes sont 
l'amehoratlOn de la Vtablhte et de la cam ere de 
reproductIOn des ammaux 

RemerClements 
Nous remerclOns MessIeurs NJIfotle, Kammengm, 

Nassourou etAwahmukaIah de 1 IRZV de Garoua, pour 
la collecte des donnees Nos remerClements vont 
egalement au Dr Dame! Bourzat (CIRAD-EMVT), 
Dlrecteur du ProJet regIOnal de recherches sur les petIts 
rummants (Cameroun-Nlger-Tchad) pour l' appm 
loglstlque qU'tl nous a apporte atnst qu'au Dr Bernard 
Faye du Laboratolfe d ecopatho!ogle, INRA, Thelx 
(France) pour ses consetls techmques et la lecture 
cntIque de cet artIcle 

References 
Dedleu D Coumut E et Glbon A 1989 NotatIOn d etat 

corporel et systemes d elevage ovm DIagnostIc et 
consell pour I alImentatIOn des troupeaux en Cevennes 
INR Prod Amm 2(2) 79-88 

Honhold N HIll F W G Knottenbelt D C Perry D B and 
Morton D 1992 ReproductIOn m female cattle m 
communal farmmg area of Zimbabwe Trap Amm Hlth 
Prod 24 183 191 

N go Tama A C NJoya A Martrenchar A et Letenneur L 1991 
Caractenstlques mttlales des troupe au x de petits 
rummants SUIVIS dans la partIe septentnonale du 
Cameroun Rev SCI Tech SOUIll1S 

NJoya A 1992 Effects of cottonseed meal supplementatIOn on 
the performance and pasture utIlIzatIon by Zebu steers 
PhD TheSIS Iowa State Umverslty Ames Ia USA 

NJoya A et Awa N D 1994 Vlablhte des agnelles de race 
Foulbe dans dlverses SituatIOns de complementation et 
de prophylaxle Rapport annuel IRZV 1993/1994 
31-36 

Purroy A BocqUier F et Glbon A 1987 Methodes 
d estImatIOn de I etat corporel chez la brebls Dans 
SymposIUm Phlloethlos sur I evaluation des OVIllS et 
des capnns medlterraneens Santarem - Portugal 
23-25 septembre 1987 24 P 

Russel A J F Gunn R G and Doney D M 1969 Subjective 
assesment of body fat III hve sheep J agnc SCI Camb 
72 451-454 

203 



NJoyaetAwa 

Sanson D W West T R Tatman W R Riley M L Judkms M 
B and Moss G E 1993 RelatIOnshIp of body 
composItion of mature ewes wIth condItion score and 
body weIght J Amm SCI 71 1112-1116 

SASISTAT 1990 User s GUIde StatistIcs VersIon 6 Fourth 
EdItIon SAS Inst Inc Cary N C 

Stephenson R G A and HIll A R 1992 Response to protem 
plus energy supplements of pregnant ewes eatmg mature 
grass dIets Aust J Exper Agrzc 32 157-162 

Sykes A R and FIeld A C 1972 Effects of dIetary defICIenCIes 
of energy protem and calcmm on the pregnant ewe I 

Body composItIon and mmeral content of the ewes J 
agrlc SCI Camb 78 109-117 

Sykes A R and FIeld A C 1973 Effects of dIetary deficIenCIes 
of energy protem and calcmm on the pregnant ewe IV 
Serum total protem albumm globuhn transfemn and 
plasma urea levels J agrzc SCI Camb 80 29-36 

TorreC CasalsR ParamlOMTandFerretA 1991 Theeffects 
of body condItIon score and flushmg on the reproductIve 
performances of Rlpollesa breed ewes mated m spnng 
Optzons Medzterraneennes - Sene Semmazres 13 
85-90 

Monitoring body conditions and some biochemical parameters in 
Foulbe ewes in various physiological stages in northern Cameroon 

Abstract 

The effects of supplementatIOn and prophylactIc 
treatment On body condition and bIOchemIcal 
parameters of weaner ewes were evaluated on 240 
weaner Foulbe ewes randomly allotted to 4 treatments 
of 60 ewes each (treatment A supplementatIOn With 
prophylaxIs, treatment B supplementatIOn Without 
prophylaxIs, treatment C prophylaxIs Without 
supplementatIOn, and treatment D neither supple
mentatIon nor prophylaxIs) Supplemented groups 
received 200 g of cottonseed meal per ewe per day 
Treated groups were dewormed at the begmmng and at 
the end of the ramy season Ammals were sprayed 
whenever tIcks were found on them and vaccmated 
agamst "peste des petIts rummants" (PPR) Body weIght 
and conditIon score of all ewes were taken every month 
Blood samples were taken monthly from 20 ewes per 
treatment for the determmatIOn of urea, glucose, 
hematocnt and hemoglobm values Two dlgestIblhty 
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tnals were carned out, One durmg the growmg phase and 
the other durmg the gestatIOn phase Weight gam and 
body conditIon were Improved by supplementatIOn 
throughout the study There was a posItIve correlatIon 
between weight gam and body condItion (r = 0 48 
P<O 001) Forage dry-matter mtake mcreased With 
supplementatIOn dunng the growmg phase but not 
durmg gestatIOn However, water mtake mcreased 
(P<O 05) With supplementatIOn dunng gestatIon Blood 
urea and glucose mcreased With supplementatIOn 
(P<O 05) This study shows that dunng gestatIon body 
conditIOn IS a better mdlcator of the nutrItIve status of 
ewes than body weight It also mdlcates that urea and 
hematocnt values could be used routInely to assess the 
protem status and parasite burden m ewes Protem 
supplementatIOn associated with tWlce-a-year 
dewormmg and regular detIckmg can allow a steady 
growth and good body conditIon score of weaner ewes 
grazmg Sudano-Sahehan pastures 
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Effet de la supph~mentation de la paille de brousse avec 
differentes proportions de fane de dolique sur 

la production de viande ovine 

H Nantoume l , A Kourtba l , D Togo/a l et B S Coubba/i 

1 Centre regIOnal de recherche agronomIque de Kayes 
BP 281, Kayes (Mah) 

2 Departement de la plamficatIOn agncole et de I' economIe rurale 
BP 258, Bamako (Mah) 

Resume 
L'effet de la supplementatIOn de la paIlle de 

brousse avec dIfferentes proportIOns de fane de dolI que 
(Lab lab purpurus vanete HIghworth) sur la productIon 
de vIande ovme a ete evalue en utIhsant des behers 
castres de race Toronke pesant en moyenne 37,14 ± 6,21 
kg Les mveaux d' apport de fane de dohque ImtIalement 
prevus dans les ratIons etruent de 0, 25, 50 et 75% maIS 
les proportIons fmales observees ont ete de 0, 39,39, 
70,67 et 84,62% L'mgestIOn totale d'ahmenta vane en 
fonctIOn du mveau de supplementatIOn en fane de 
dolIque (p<0,05) L'augmentatIon de la proportIon de 
fane dans la ratIon s' est tradUIte par une amelIoratIOn de 
l'mgestIon totale de matIere seche Les performances 
ponderales ont vane (p<0,05) en fonctIOn de la 
proportIOn de fane de dolIque dans leb ratIons Les trOIS 
ratIOns contenant respectIvement 0, 39 39 et 70 67% de 
fane de dobque ont occaSIOnne des pertes de pOIds Seule 
celle contenant 84,62% de fane a occaSIOnne un gam 
moyen quotIdIen de 2 g Cependant, Ie taux de matleres 
azotees totales des ratIons comportant 70 67 et 84,62% 
de fane de dohque est dans les normes couramment 
admIses pour les essrus d engraIssement L apport 
d'energle est reste fruble et semble etre Ie facteur 
hmItant de meIlleures performances ponderales 
L' analyse cOiltibenefIce de I' operatIon a permIs de 
degager un revenu addItIonnel POSItIf 

IntroductIon 
L' alImentatIOn apparalt comme la contramte 

majeure aux productIOns ammales au Mah en general et 
dans la regIOn de Kayes en parttcuher Le dtspomble 
fourrager n' est de bonne quahte et en quanttte suffIsante 
que pendant une courte penode de I annee c'est-a-dIre 
l'hIvernage qUI va de JUIllet a septembre Les systemes 
d'ahmentatlOn sont pnncIpalement bases sur l'utI
bsatIon des paturages naturels et des resIdus de culture 
Pendant la salson seche, les rummants ahmentes 
exclusIvement avec des paturages naturels et des 
chaumes de cereales perdent du pOIds, ce qUI mdlque 
que ces abments sont de fruble valeur nutrItIve (Pearce 
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et at, 1988) L'utIhsatIOn de concentres comme 
supplements generalement recommandes pour 
amehorer Ie mveau d'energle et de protemes dans les 
fourrages lIgmfIes est dIfficdement apphcable au mveau 
des paysans Cependant dImporte de prevemr les pertes 
de productIon au mveau des paysans en utIlIsant des 
techmques sImples et les alIments dlspombles La 
supplementatIOn des fourrages pauvres avec des fanes 
de legummeuses permet d'amehorer la dIgestIbIhte 
(Devendra, 1982), l'mgestIOn (MOSI et Butterworth, 
1985) ou les deux a la fots (Mmson et Mdford, 1967 
Lane, 1982 Moran et at, 1983, McMeruman et at, 
1988, Ngwah et Tawah, 1992) 

La presente etude VIse a comparer l'effet de 
dlfferents mveaux d' apport de fane de dohque sur 
l'mgestIon et Ie grun de potds de moutons allmentes avec 
de la patlle de brousse 

MaterIels et methodes 

CaracterlstIques geocbmatIques 

L'essru a ete condUIt a Kayes, a la StatIOn de 
recherche zootechmque du Toronke (SRZlT), dans la 
zone semI-arIde du MalI Les precIpItatIOns moyennes 
annuelles sont de 600 a 800 mm et sont essentIellement 
concentrees sur la penode de JUIIIet a septembre La zone 
presente des paturages naturels constItues pnncI
paIement de grammees et representant Ia base de 
I alImentatIOn du betaIl Les actIvltes economIques sont 
axees pnncIpalement sur I agnculture et I elevage 

MaterIels 

Ammaux 

Un total de vmgt quatre moutons males castres, de 
race Toronke, preleves du troupeau ovm de la SRZIT et 
pes ant en moyenne 37,14± 6,21 kg, ontete utIbses pour 
cet essal 
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RatIons ahmentalres 

Quatre ratIOns a base de paille de brousse, 
supplementees avec dlfferentes proportions de fane de 
dohque ont ete utIlisees dans cette etude Les mveaux 
d apport de fane de dohque ImtIalement prevus etaIent 
de 0, 25 50 et 75% de la ratIOn totale Cependant les 
proportions finales observees etalent de 0, 39,39, 70 67 
et 8462% La paIlle de brousse en provenance des 
alentours de la Ville de Kayes est essentrellement 
composee de Schenefeldla graclils et de Schlwchynum 
eXile La fane de dohque a ete prodUlte par Ie programme 
de cultures fourrageres de la SRZff La pIerre a lecher 
KNZ rouge a ete unhsee comme complement mmeral et 
vltamImque Sa compositIOn etmt la SUlvante P 11 %, 
Mg 1,26%, NaCI 41,7%, Ca 9,0%, Fe 1,0%, 
Co 100mg/kg, 1200mg/kg, Mn 1200mg/kg, 
Cu 450mg/kg, Vitamme A 140000 UIlkg, Vitamme 
D3 28000 UIlkg et Vitamme E 50 UI/kg 

Methodes 

Les vmgt quatre moutons vaccmes contre la 
pasteurellose et deparasites au Panacur (fenbendazole 
de methyle) ont ete repartIs au hasard en 8 lots de 3 
ammaux chacun Chacune des 4 rations a ete aSSIgnee 
au hasard a 2 lots SOlt 6 moutons Les ammaux etalent 
ahmentes deux fOlS (08h et 18h) par JOur pendant 60 
JOurs Ils aVaIent hbre acces a!' eau et a la pIerre a lecher 
Les quantrtes d' aliments mgerees ont ete mesurees par 
pesee des quantrtes offertes et des quantItes refusees Les 
vanatlOns de pOlds ont ete evaluees par pesee des 
moutons tous les 15 JOurs Des echantdlons d ahments 
ont ete analyses au laboratOlre de nutrItIOn ammale de 
Sotuba Les analyses chrmlques ont porte sur la matiere 
sec he (MS), les matIeres azotees totales (MAT = azote 
* 6,25), la matrere grasse (MG), la cellulose brute (CB), 
les cendres (C), Ie calcIUm (Ca) et Ie phosphore (P) Les 
donnees ont ete traitees par analyse de vanance 
(randomIsatIon totale) 

Tableau 1 CompositIOn chzmlque de La pazUe de brousse et 
de La fane de dolzque utzllsees dans I essal 

Prulle de Fane de 
Elements brousse dohque 

Matiere seche (%) 9055 8630 

MatJeres azxotees totales (%MS) 290 10 28 

Cellulose brute (%MS) 4041 3169 

Matere grass (%MS) 061 148 

Cellulose brute (% 623 10 95 

Phosphore (%MS) 032 016 

CalcIUm (%MS) 020 073 

Resultats et discussions 

ComposItIOn chImIque 

La compOSItIon chrmique de la paIlle de brousse et 
de la fane de doll que est presentee au tableau 1 Ce 
tableau montre que les caractenstIques nutrltIonnelles 
de la paIlle de brousse et de la fane de dohque dIfferent 
en plusleurs pomts La fane de dohque a des teneurs plus 
elevees en PB, MG, C et Ca maIS plus fmbles en CB et 
en P que la paille de brousse 

IngestIon de matIere seche 

L effet de la supplementatIOn de Ia paIlle de 
brousse avec de Ia fane de dobque est presente au 
tableau 2 Ce tableau montre que 1'mgestIon totale 
d' ahment depend du mveau de supplementatIOn en fane 
de dolique (p<0 05) L augmentatIon de la proportion de 
fane de doh que s'est tradUlte par une amelioratIOn de 
l' mgestIon totale de MS Ce resuItat est conforme a ceux 
rapportes par de nombreux autres auteurs Ngwa et 
Tawah (1992) ont montre que 1'addltIon de petites 
quantltes de fane de legummeuses donnaIt de meilleurs 
resuItats sur l'mgestlOn de la paIlle de nz comparee a 
l'utIlIsatlOn de I azote non protelque Mosl et 
Butterworth (1985) dans une sene d expenences ont 

Tableau 2 Effet des difJerents nzveaux de supplementatIOn de La pazlle de brousse mec de fa fane de dolzque 

Rations (Lot) 

Elements 2 3 4 

EffectJfs 6 6 6 6 

POlds moyen mitral (kg/tete) 4007 3424 3700 3586 

POlds moyen fmal (kg/tete) 3480 3045 3443 3597 

Gam moyen quotldlen (gltete) 94a 60b 46c 2d 

IngestIOn de paille (kg/tete) 060 040 022 014 

IngestIOn de fane de dohque (kg/tete) 000 026 053 077 

Ingestion total (kgltete) o 60a 066b 075c o 91d 

PorportlOn de fane (%) 000 3939 7067 8462 

Les chlffres de la meme hgne SUlVlS de lettres dlfferentes sont slgmficatlvement dlfferents au seUlI de 5% 
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trouve que la supplementatIOn des chaumes de cereales 
(maIs, orge et ble) avec une fane de legummeuse 
(Trl/altum tembense) amehoraIt l'mgestIOn totale de 
matIere seche L' augmentatIOn de I' mgestIOn de matIere 
seche par additIOn de fane de legummeuse a ete 
rapportee par d' autres auteurs (Mmson et MIlford, 1967, 
Lane 1982 Moran et at 1983) 

Performance ponderale 

II ressort du tableau 2 que les performances 
ponderales ont vane (p<0,05) en fonctIOn de la 
proportIon de fane de dobque dans les ratIOns Dans les 
trOIs ratIons contenant respectlVement ° 39,39 et 
70,67% de fane de dohque, les moutons ont enregIstre 
des pertes de pOlds estlmees a 94, 60 et 46 g 
respectIvement De nombreuses etudes confIrment que 
les fourrages de quallte mediocre (paIlle de brousse et 
chaumes de cereales) sont Sl pauvres en protemes et en 
energle dIgestIble qu ds ne peuvent satlsfaIre les besoms 
d entretIen des ammaux Seulle lot recevant 8462% de 
sa ratIOn en fane de dohque a connu un gam moyen 
quotIdlen de 2 g 

Le gaIn de pOlds est proportlOnnel ala teneur de la 
ratIon en fane de dohque Ce phenomene s exphque 
d abord par Ie taux d'azote tres faIble des deux 
premieres ratIOns La htterature rapporte un tau x 
mmlmum de 8% de matIeres azotees totales pour un bon 
fonctIonnement du rumen C' est aux proportions de 
70,67 et 84,62% de fane de dohque que les ratIon!> 
contIennent au moms 8% de MAT 

La perte de pOlds du lot 3 (70,67% de fane de 
dohque) et Ie gaIn de pOlds du lot 4 (84 62% de fane de 
dohque) s'explIquent pnncIpalement par un defIcit 
energetIque des rations 

Analyse coutlbenefice 

Grace aux efforts conJugues de la recherche et des 
services de vulgansatIOn, la fane de dohque est 
actuellement prodUlte par une large proportIOn 
d' agro-eleveurs et occupe la premiere place des cultures 
fourrageres vulgarlsees au Mall L'hypothese retenue 
pour I' analyse est basee sur Ie falt que la ration contenant 
84,26% de fane de dohque a permIs non seulement 
d assurer les besoms d'entretIen maIS aUSSI un gaIn 
quotIdIen de 2g Le regIme sans fane de dohque a 
occaslOnne une perte de pOlds de 94g Cependant la 
ratIOn contenant 84 26% de fane permet non seulement 
d eVIter une telle perte de pOlds mars d assurer un gam 
de 2g/j 

Le gam potentIel a ete de 5 760g «94 + 2) 60j) 
La valeur aJoutee est de 4665 Fcfa (5,76kg x 900 Fcfa) 
La quantIte de fane de dobque mgeree etant de 46kg 
(0 77kg 60j), soncofitestde4 370 Fcfa(46kgx 95 Fcfa), 
SOlt un revenu addltIonnel posltIf de 295 Fcfa (4 665 
Fcfa - 4 370 Fcfa) 
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Supplementation et croissance chez les bellers Toronke 

ConclUSIOn 
Cette etude montre que la supplementatIOn de la 

paIlle de brousse avec de la fane de dohque amehore 
I'mgestlOn de matIere seche et Ie gam de pOlds des 
moutons Cependant, meme avec une proportIOn elevee 
de fane de dobque (84,62%) dans la ratIon, Ie gam de 
pOlds a ete faIble (2g/tete/Jour) En effet, Ie taux de 
matleres azotees totales des ratIOns con tenant 70,67 et 
84 62% de fane est dans les normes couramment 
admIses pour les essalS d' engralssement L' apport 
d'energle est reste faIble et semble etre Ie facteur 
hmltant les performances ponderales L' analyse 
financlere de l' operatIOn montre que Ie revenu addl
honnel est posltIf Cependant pour une mtensIfIcatlon de 
la productIOn de vlande ovme, I apport d'un abment 
energetIque seraIt neceSSaIre 
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Effect of supplementing bush straw with various levels of 
lablab haulm on mutton production 

Abstract 
The effect of bush straw supplementatIOn wIth varIOUS 
levels of Lablab purpureus var Highworth haulm on 
sheep meat productIon was assessed on castrated 
Toronke rams weIghmg 37 14±621 kg on average 
Planned lablab haulm rates In the dIets were 0, 25, 50 
and 75% but actual observed proportIOns were 0,39 39, 
7067 and 84 62% Total feed consumptIon vaned 
accordmg to the proportIon of lablab haulm (P<O 05) 
m the dIet Increasmg haulm level Improved total 
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dry-matter consumptIon WeIght performance also 
vaned (P<O 05) accordmg to the level of lablab haulm 
m the dIet The dIet contammg 84 62% haulm resulted 
m a 2 g average daIly weIght gam The other three dIets 
caused weIght losses However total mtrogen contents 
of the two dIets wIth 70 67 and 84 62% lablab haulm 
were m lIne wIth accepted standards for fattenmg tnals 
Energy content was low and seemed to be the bmItmg 
factor for better weIght performance A cost-benefIt 
analysIs gave a posItIve mcome balance 
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Compensatory growth in Horro Iambs of Ethiopia 

Solomon Abegaz DemmlSSle TlYO and Lemma Glzachew 

Bako Agncultural Research Center 
InstItute of Agncultural Research 

POBox 2003 Addis Ababa EthIOpia 

Abstract 
Compensatory growth response to liberal concentrate 
supplement of Horro lambs preVIOusly kept on poor 
natural pasture m the dry season was studIed PartIal feed 
converSIOn effICIency (FCE) and vanatIOn m carcass 
charactenstIcs were also studIed The total expenmental 
penod consIsted of three phases of 63 (Phase 1), 49 
(Phase 2), and 74 (Phase 3) days There were four groups 
(1 to 4) of 10 lambs each Group 4 was the 
un supplemented control wlule the other three groups 
receIved hIgh levels of supplement m the thIrd phase 
after each of them were kept unsupplemented eIther m 
both of phases 1 and 2 (Group 3) or m Phase 1 alone 
(Group 2) or m neIther of the two phases (Group 1) In 
Phase 1, Group 1 lambs gamed 1 5 kg hve weIght whIle 
lambs III the other groups lost 2 0 kg In phases 2 and 3, 
lambs In groups 2 and 3, respectIvely, showed 
compensatory growth Llvewelght dIfferences between 
groups I, 2 and 3 observed m prevIOus phases became 
non-slgmficant III the last phase PartIal FCE was hIgher 
III lambs WhICh showed compensatory growth than m 
contInuously grOWIng lambs, partIcularly when 
hvewelght dIfferences between them became 
non-slgmflcant All carcass measurement showed 
hIghly sIgmficant (P<O 01) correlatIOn WIth live weIght 
(coeffIcIents rangmg from 066 to 099) The study 
showed that under condItIons where dry season 
supplementary feedmg IS ImpractIcal, Horro lambs can 
be mamtamed on grazmg alone and subsequently fed 
supplements ThIS enables the lambs to benefit from 
compensatory growth and better partIal FCE compared 
to lambs that are allowed to grow contmuously under 
supplementatIOn 

IntroductIOn 
Ammals subjected to a penod of undernutntIOn often 
exhIbIt very hIgh growth dunng subsequent 
reahmentatIOn (McManus et al 1972 Thornton et al 
1979) ThIS phenomenon, known as compensatory 
growth has very Important ImplIcatIons m countnes that 
depend largely on grazmg to support ammal productIon 
(Drew and ReId 1975) 

In the EthIopIan hIghlands, sheep are raIsed on 
natural pasture and crop reSIdues There IS annual 
fluctuatIOn m the qualIty and quantIty of these feed 
resources Galal et al (1981) suggested lambmg dunng 
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the month of May (start of the mam raIny season) as one 
pOSSIble lamb productIon system ThIS would allow 
lambs to be grown and weaned, and kept untIl the age of 
fIve months on good pasture But after thIS age they face 
the poor pasture condItIOns of the dry season 

The current expenment was deSIgned to study 
compensatory growth m weaned lambs WhICh were 
mamtaIned unsupplemented on poor natural pasture 
dunng the dry season for VarIOUS penods, and then fed 
hberal concentrate supplement to flmsh them 

MaterIals and methods 

LocatIOn 

The study was carned out at the Bako Agncultural 
Research Center (09 6'N, 37 09'E, and 1650 m asl) of 
the InstItute of Agncultural Research, Etluopta The 
Center receIves a mean annual raInfall of about 1170 
mm out of wluch 80% falls m the months of May to 
September, and has mean maXImum and mImmum 
temperatures of 28 C and 13 C, respectIvely 

Ammals and experImental treatment 

Lambs used m tlus study belong to the Horro breed of 
sheep (Galal 1983) Forty weaned lambs of both sexes 
WIth mean hve weIght and age of17 8 kg (SD=3 16) and 
132 days (SD=ll 6), respectIvely, were randomly 
aSSIgned to 4 treatment groups (1 to 4) The whole 
expenmental penod (2 December 1988 to 6 June 1989) 
was dIVIded mto three phases of 63 (phase 1) 49 (Phase 
2), and 74 days (Phase 3) Lambs m Group 1 were 
supplemented throughout the expenmental penod 
those m Group 2 were supplemented m phases 2 and 3 
and those III Group 3 were supplemented III Phase 3 only 
Lambs m Group 4 receIved no supplement throughout 
the expenment 

Feed and management 

The amount of concentrate supplement fed m the first 
two phases was 150 g/head per day whIle m the tlurd 
phase It was 333 g/head per day The supplement was 
estImated to contam 21 5% crude protem (CP) and 305 
Meal metabohsable energy (ME) per kIlogram of dry 
matter (DM) 
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All lambs were kept as one flock each day of the 
expenment and grazed from 0830 to 1700 hours on poor 
natural pasture which had an estlmated Yield of 4 8 t/ha 
with a DM content of 60% at the begmnmg of the 
expenment Each evenmg the anImals were separated 
mto theIr respective treatment groups 

Carcass measurement 

Sixteen male lambs (3, 5, 4, and 4 from groups 1,2,3 
and 4, respectively) were selected at the end of the 
expenment for the measurement of carcass and 
non-carcass parts, weights, and the determmatIOn of 
dressmg percentage Shrunk hve weight of the lambs 
was taken Just before slaughter after they were depnved 
of water and feed for about 36 hours 

StatIstIcal analYSIS 

Analytical procedure for a completely randomlsed 
design was used to analyse between treatment 
differences m hve weight and weight gam Means were 
separated usmg the least signIficant dIfferences (LSD) 
procedure (Gomez and Gomez 1984) RelatIOnship 
between weIght measurements of the varIOus carcass 
parts and hve weIght was determmed by regressIOn 
procedures 

Partial feed converSIOn efficiency (FeE) of 
supplemented lambs was calculated from the total 
amount of supplement offered and hvewelght gam 
obtamed above those of un supplemented lambs 

Results 
Five lambs (two from Group 1 and one from each ofthe 
remammg groups) dIed from unknown causes before the 
end of the expenment and were excluded from the 
analYSIS 

Table 1 shows that m Phase I lambs m Group 1 
gamed an average of 1 5 kg hve weIght willIe lambs m 
groups 2 3 and 4 lost an average of 20 kg Upon 
supplementatIOn m Phase 2, lambs m Group 2 gamed 
sIgnIficantly (P<O 05) more weight (3 9 kg) than lambs 
m group 1 (2 3 kg) WhICh receIved supplementatIOn 
from the start (group 1,2 3 kg) or unsupplemented lambs 
m groups 3 (0 8 kg) and 4 (0 9 kg) Group 3 lambs gamed 
sIgnIficantly (P<O 05) more weight (10 8 kg) than all the 
lambs m remammg groups (87, 9 1 and 49 kg for 
groups 1 2 and 4 respectively) m the third phase After 
the start of supplementary feedmg hve weIght of 
prevIOusly unsupplemented lambs approached hve 
weIght attamed by Iambs reCeIVIng concentrate 
supplement from the start (FIgure 1) However, the 
dIfference m gam between groups 1, 2 and 3 was found 
to be non sIgnIficant after the fIrst 55 days of Phase 3 

Table 2 shows the response III gam due to 
supplementatIOn and partIal FeE of lambs gIven 
supplementary feed For the whole expenmental penod 
lambs m Group 3 had a better partIal FeE (4 18) than 
lambs m groups 1 (482) and 2 (478) The observed 
supenonty m converSIOn efficIency, however declmed 
as hveweight differences reached non-SIgnIficant levels 
(last 19 days of Phase 3) 

Table 3 shows mean weIght and carcass 
charactenstIcs of the treatment groups All weIghts have 
shown a tendency to mcrease WIth mcrease m hve 
weIght Pooled regressIon of shrunk hve and carcass 
weIghts, dressmg percentage and weIght of other parts 
on lIve weIght was found to be hIghly sIgnIfIcant 
(P<O 01) WIth correlatIOn coefficIents rangmg from 0 66 
to 0 99 Fat deposItion as measured by omental and 
kIdney fat (weIghed together), and tad weIght were also 
hIghly correlated With hve weight (T=O 8 and r=O 7 
respectIVely) 

Table 1 Llvewelght changes and dmly weIght gams durmg each phase and the whole experimental perIOd (mean±SE) 

Overall 

Number of lambs 35 

Imtlal weight kg 178±053 

WEPI kg 16 6±0 52 

WEP2 kg 18 5±0 56 

WEP3 kg 269±076 

GPI kg -1 2±0 31 

GP2 kg 1 9±O 23 

GP3 kg 84±045 

Total gam kg 9 1±0 61 

FIrSt 55 days of P3 kg 7 1±0 41 

Last 19 days of P3 kg 1 3±0 13 

WEPI 2 3 = weight at the end of phases 1 2 3 

OPI 2 3 = weight gain In phases 1 2 3 

8 

17 9±1 51a 

194±1 12a 

21 7±1 Ila 

304±1 lOa 

15±043a 

2 3±0 19b 

8 7±0 46b 

12 5±0 S9a 

7 1±0 S2b 

1 6±0 18a 

Row means With different superscnpts are slgmficantly different (p<O 05) 
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Treatment group 

2 3 4 

9 9 9 

179±096a 17 9±1 04a 17 4±0 95a 

15 S±O 96b 16 2±O 83b 15 S±O 80b 

19 4±O 99ab 17 O±O 78bc 164±O S8c 

28S±llla 27 8±O 78a 21 3±0 81 b 

-24±045b -17±048b -1 9±0 36b 

3 9±O 28a o 8±O 20c o 9±0 21c 

9 l±O 67b 10 8±O 67a 4 9±0 2Sc 

10 6±O 60b 9 8±O SOb 3 9±0 26c 

77±Onb 9 4±O SSa 4 3±O 30c 

14±O 26a 1 4±O 27a o 6±O 23b 
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Figure 1 Growth curves of lambs m the different groups and ramfall m the respectlve perIOd 

Table 2 Gam response to supplementatIOn quantity of 
supplementary feed offered and partial feed conversIOn 
effiCiency 

Treatment grouQ 

1 2 3 
Mean gam over unsupplemented 

Phase l a 350 
Phase 2b 145 305 
Phase 3c 380 420 590 

Total 860 670 590 
Fust 55 days of Phase 3 280 340 510 

Last 19 days of Phase 3 100 080 090 

Total supplementary feed given 
Phase 1 945 
Phase 2 735 735 

Phase 3 2467 246 2467 
Total 4147 3202 2467 
FIrSt 55 days of Phase 3 1833 1833 1833 
Last 19 days of Phase 3 633 633 633 

PartJalFCE 

Phase 1 270 
Phase 2 507 241 
Phase 3 649 587 418 
Total 482 478 418 
First 55 days of Phase 3 FeE 655 539 359 
Last 19 dals of Phase 3 633 792 703 

a = gam over mean gam of groups 2 3 and 4 
b = gam over mean of groups 3 and 4 
c = gam over mean gam of group 4 
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DISCUSSion 

Lambs gIven no supplementary feed and grazed on 
natural pasture m the dry season lost weIght whIle the 
supplemented lambs gamed weIght ThIS shows that 
under Bako condItions natural pasture alone cannot 
mamtam weIght or support growth of lambs m the dry 
season Galal et al (1981) made a SImIlar observatIOn for 
the same sheep breed kept on cultivated pasture m the 
dry season when the stockmg rate was hIgh 

Upon supplementatIOn, prevIOusly un
supplemented lambs whIch had lost weIght gamed more 
than the contmuously supplemented lambs SImIlar 
compensatory responses have been reported for 
Yankasa sheep (LakpInt et al 1982) and for Black Head 
PerSIan and Massal lambs (Massae and Mtenga 1992) 
On the contrary Gala1 et al (1981) found no dIfference 
m growth rate of prevIOusly unsupplemented Horro 
lambs and contmuously supplemented lambs dunng a 
fmal phase of ad libitum mdoor feedIng of a ratton 
composed of 75% concentrate and 25% hay However 
In the study of Galal et al (1981) the ratIOn type and the 
feedIng regime could have resulted In differential 
adaptatIOn and Intake level between the two groups 

Upon supplementary feedmg, the partlal FCE of 
preVIOusly unsupplemented lambs was higher than the 
partial FCE of lambs supplemented conttnuously 
0rskov et al (1976) had reported SimIlar Improvements 
m FCE In sheep Massae and Mtenga (1992) had also 
found a non-slgmflcant but supenor trend m FCE of 
reahmented lambs compared to those fed high level 
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Table 3 Carcass measurement values and dressing percentage and correlatIOns with live wezght 

Treatment group 

Measurement Overall 2 3 4 r2 

LIVe weIght kg 277 31 7 281 295 224 

Slaughter weIght kg 258 298 265 272 208 099** 

Carcass weIght kg 119 143 122 26 92 098** 

DreSSIng out % 428 449 431 427 409 066** 

TaIl weIght kg 07 08 08 07 05 070** 

SkIn weIght kg 26 32 28 27 20 094** 

VIscera full kg 56 58 59 61 47 078** 

Legs, kg 057 062 058 061 047 086** 

Internal organs 1, kg 124 132 125 1 32 110 092** 

Omental and kIdney fat kg 006 008 007 006 004 080** 

Head, kg 190 220 180 200 160 081"* 

1 :: !tver lung and trachea heart kIdney (fat free) and spleen weIghed together 

2 :: correlatton of carcass measurements WIth hve weIght 

** :: SIgnIficant at P<O 01 level 

supplement contInuously Graham and Searle (1975) 
however, found no dIfference between FCE of 
realImented and contInuously fed sheep DIfference In 
compOSItIon of gaIn between reahmented and 
contInuously fed ammals has been reported (McMannus 
et al 1972, Drew and Read 1975) and as compOSItion 
may vary WIth age and weIght dIfferences In these 
factors may explaIn the dIscrepancy In the lIterature 

All carcass measurement and dreSSIng percentage 
values have shown a tendem .. y to Increase WIth weIght 
and correlatIOn coeffICIents pooled over all the 
treatments were very hIgh The strong correlatIOn 
between the varIOUS carcass measurement values and 
lIve weIght suggests that WIthIn the growth stage of 
lambs In thIs study, SImIlar hve weIghts achIeved eIther 
by compensatory or continuous growth can YIeld a 
carcass WIth SImIlar compOSItIon and proportIOn of 
parts PreVIOusly, Galal et al (1981) reported sIgmficant 
dIfferences between realImented and contmuously fed 
lambs m carcass weIght and dreSSIng percentage and fat 
depOSItIon measurements, but hveweight dIfferences 
were also sIgmficant 

ConclUSIOn 

Horro lambs graZIng on poor natural pasture dunng the 
dry season and gIven no supplementary feed were found 
to lose weIght Upon subsequent supplementary feedIng 
the lambs showed compensatory growth and caught up 
WIth hve weIghts of contInuously supplemented Iambs 
There was no serIOUS effect of compensatory growth on 
carcass characterIstics, whIle It Improved partial FCE 
The results of thIS study suggest that m the dry season 
unsupplemented lambs grazmg on natural pasture can 
tolerate weIght losses of at least 10% WIth no long-

212 

lastmg effect and upon subsequent supplementatIOn 
they can experIence compensatory gaIn WIth hIgh FCE 
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La croissance compensatrice chez les agneaux Horro en Ethiopie 

Resume 
Cette etude porte sur la crOIssance compensatnce 

d'agneaux Horro precedemment eleves sur paturages 
naturels de qualIte medIOcre au cours de la sruson seche 
et recevant ad lzbztum un complement de concentre 
L' efficacite de la converSIOn partielle des alIments et les 
caractenstIques des carcasses ont egalement ete 
exammees La penode d'essru a ete dIVIsee en trOIS 
phases de 63 (phase 1),49 (phase 2) et 74 (phase 3) Jours 
Quatre groupes (1 a 4) de 10 agneaux chacun ont ete 
constItues Le groupe 4 etrut Ie groupe temom et n'avrut 
re~u aucun complement alImentaire Les trOIs autres 
groupes aVaIent re~u des mveaux eleves de complement 
au cours de la phase 3 alors qu'tls n'en n'avruent pas du 
tout re~u SOlt au cours des phases 1 et 2 (groupe 3), SOlt 
de la phase 1 umquement (groupe 2) ou durant l'une des 
deux phases (groupe 1) Au cours de la phase lies 
agneaux du groupe 1 avruent gagne 1,5 kg alors que ceux 
des autres groupes aVaIent perdu 2,0 kg Au cours des 
phases 2 et 3 les agneaux des groupes 2 et 3 respec-

Small Ruminant Research Network Workshop 

tivement ont connu une crOIssance compensatrice Les 
dIfferences de pOlds observees entre les groupes 1,2 et 
3 pendant les phases precedentes n'etruent plus sIgm
ficatIves au cours de la dermere phase Le coeffiCIent 
d efficacIte de Ia converSIOn partlelle des alIments 
etrut plus eleve chez les agneaux ayant enregistre une 
croIssance compensatnce que chez ceux dont Ia 
crOIssance etalt contInue, notamment lorsque les 
dIfferences de pOIds vIf entre eux n'etalent plus 
sIgmfIcatIves II y avrut une correlatIOn tres sIgmficatIve 
(P<O,Ol) entre toutes les mesures des carcasses et les 
pOlds vIfs, les coeffiCIents varIant de 0 66 a 0,99 Cette 
etude montre que lorsque la complementatIOn de SaIson 
sec he est ImpratIcable les agneaux Horro peuvent etre 
eleves umquement sur paturages naturels et receVOIr des 
complements par la SUIte Cela leur perrnet d' enregistrer 
une croIssance compensatnce et d utIlIser plus 
efficacement les alIments que sileur crOIssance avalt ete 
mamtenue grace a une complementatIOn 
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Effects of 'browse plus' on the utilisation of 
Colophospermum mopane (mopane) browse by sheep 

L Hovel and D Mpoju 

Department of Research and Speciahst SerVIces 
Matopos Research StatIOn, P Bag K5137, Bulawayo, ZImbabwe 

Abstract 
In two expenments usmg mdigenous sheep the effects 
of 'browse plus' (mIxture of polyethylene glycol [PEG], 
polyvmylpyrrolIdone [PVP] and a mmeral and vitamm 
mIx) on mtake and dIgestibIlIty of bushmeal (BM) was 
determIned In the fIrst expenment bushmeal specIal 
(BMS) (BM plus 'browse plus') mtake was hIgher 
(P<O 05) than BM when both dIets were offered ad 
lzbltum At sImIlar levels of mtake, dry-matter and 
orgamc-matter dIgestIbIlItIes were hIgher (P<O 05) for 
BMS than for BM There was no apparent dIfference m 
N metabolIsm between ammals receIvmg the two dIets 
In the second expenment BM and BMS dId not mcrease 
(P>O 05) hay mtake and nutrIent digestIbIhty when fed 
as supplements to grass hay Total dry matter mtake and 
N retention were mcreased (P<O 05) No leSIOns were 
observed on the gastro-mtestInal tract hver and kIdneys 
of the ammals receIvmg BM or BMS It was concluded 
that BM and BMS could serve as feed resources for 
rummants 

IntroductIOn 
Drought feedmg strategIes have mcluded the mtensive 
use of browse because trees are less susceptIble to 
clImatIc fluctuatIOns than herbaceous plants Browse 
usually has hIgher crude protem content than grasses 
(Dube and Ncube 1993) However, the presence of 
secondary compounds, mamly polyphenolIcs/tannms, 
lImIts the feedmg value of the browse through 
depressIOn of mtake and dIgestIbIlIty (McLeod 1974) 
Tanmns bmd WIth dIetary enzymatIc and mIcrobIal 
protem to form msoluble complexes that are not 
degraded m the rumen, resultmg m reduced dIgestIbIlIty 
and mtake InformatIOn on fate of tannm-protem 
complexes post-rumen has been vanable KIdney, lIver 
and gastro-mtestmal tract damage mammals consummg 
tanmferous forage has been reported (BaIley 1978) 

Polyethylene glycol (PEG) and polyvmyl
pyrrohdone (PVP) preferentIally bmd WIth tanmns 
resultIng m the reversal of tannm effects on forage 
utilIsatIon Response to PEG depends on the type of 
tannm and the tannm PEG ratio (Strachan et a11988) 

Drought tolerant Colophospermum mopane 
(mopane) IS prevalent m the southern and western 

lowveld regIOns of ZImbabwe where fallen dry leaves 
and pods are an Important feed resource for both 
domestIc and wIld ungulates Fresh leaves are rarely 
browsed probably due to the presence of secondary 
compounds Dunng the severe drought of 1992 mopane 
browse (leaf and fme stem) was fed to cattle as bushmeal 
(BM, mopane browse compnsmg leaf and fine stem) by 
crushmg and mIxmg WIth maize bran, molasses and 
coarse salt m the ratio 53 8 30 15 1 2 (Tnangle 
LImIted) 'Browse plus' (Agncura ZImbabwe) crystals 
were added at a rate of 100 glt ofBM to make bushmeal 
specIal (BMS) Browse plus contams PEG, PVP and a 
vitamm and mmeral mIX Ammal responses to feedmg 
of both BM and BMS have not been studIed The current 
study was undertaken to determme the effect of feedmg 
BM and BMS as sole feeds or as supplements to poor 
quahty hay on nutnent utIlIsatIon and clImcal status of 
the kIdneys, hver and gastro-mtestmal tract of sheep 

Materials and methods 

PreparatIon of feeds 

BM and BMS were obtained wet from Tnangle LImIted 
On arrIval at the statIon they were sun-dned before 
feedmg Natural pasture hay was cut dunng the dry 
season and was of poor qUalIty 

Ammals and feedmg 

Ten 2-year old mdigenous wethers (average weIght 
41 1± I 0 kg) were used m the flfSt expenment Arumals 
were drenched WIth an anthelmmtluc (Rarude, Agncura 
ZImbabwe) before bemg housed m metabolIsm crates 
whIch allowed separate collectIon of faeces and unne 
The ammals were blocked on the baSIS of lIve weIght 
and randomly allocated to eIther BM or BMS WIthIn 
each block Feed was offered ad lzbztum In two equal 
meals at 0800 and 1600 h and the amount offered was 
115% of the prevIOUS day s Intake Water was offered 
three tImes a day 

A 21-day adjustment penod was followed by a 
seven-day collectIOn penod At the end of the first 
collection penod ammals receIvmg BMS remaIned In 
the expenment for another 14 days dIVIded equally mto 

1 Present address MakoholI Research StatIOn P Bag 9182 Masvmgo, ZImbabwe 

Small Ruminant Research Network Workshop 215 



Hove and Mpofu 

adjustment and collectIOn pen ods TheIr dry-matter 
(DM) mtake was, however restncted to the same level 
as those on BM 

In the second expenment 14 two-year old wethers 
(average weIght 40 0±1 0 kg) were used The ammals 
were blocked on the basIs of lIve weIght and the dIets 
were randomly allocated to the ammals wlthm the 
blocks Hay alone was fed to four ammals whIle each of 
the supplements was fed to fIve ammals Ammals 
receIved 200 glhead per day of the supplement The 
supplement was offered dunng the first 30 mmutes of 
feedmg Hay was then offered at 115% of the prevIOus 
day's mtake A 21-day adjustment penod followed by 
seven days of samplmg was used 

Dunng the collectlOn penods refusals and unnary 
and faecal output were recorded Refusals were pooled 
over the collectlOn penod for each ammal and stored at 
room temperature aWaItmg analysIs Ten per cent of the 
faeces were oven-dned at 55 C to determme dry matter 
content Unne was collected m vessels contaImng 25 ml 
of IN H2S04 to reduce loss of ammoma Ten per cent 
of the unne was stored at -20 C for subsequent chemIcal 
analysIs At the end of the feedmg penod three ammals 
from each treatment were slaughtered for vIsual 
detectIOn of lesIOns on the lIver, kIdneys and the 
gastro-mtestmal tract 

Laboratory methods 

Feed, refusals and faecal samples were ground to pass 
through a 1 mm screen for determmatIon of orgamc 
matter (OM) and mtrogen usmg standard procedures 
(AOAC 1984) Neutral-detergent fIbre (NDF) was 
determmed usmg the method descnbed by Goenng and 
Van Soest (1970) Unne was analysed for mtrogen 
content usmg the KJeldahl method 

Statistical analysIs 

AnalYSIS of varIance on all data was earned out usmg a 
model that mcluded the effect of dIet (Genstat 1988) 

Results 

The chemIcal composItIon of the hay BM and BMS IS 

shown m Table 1 The N contents ofBM and BMS were 
similar but were hIgher (P<O 05) than those of the hay 
However, the hay had htgher (P<O 05) NDF content 
There was no apparent damage to the lIver kIdneys and 
the gastro-mtestmal tract of the ammals from the two 
expenments 

Chemical compOSitIOn of bushmeal 
(BM) bushmeal speczal (BMS) and grass hay 
(GH) used In the study 

ChemIcal components BM BMS GH 

Dry matter 91 904 942 

OrgaOlc matter 902 9065 9408 

NItrogen 150 150 43 

Neutral detergent fIbre 5474 5559 841 1 

ACId detergent fibre 3071 3119 nd 

Dry matter as % of wet weIght other constituents as g/kg dry matter 
nd = not determmed 

Intake 

Ammals readIly ate both BM and BMS When offered 
ad lzbltum DM mtake from BMS (1 4 kglhead per day) 
was hIgher (P<O 05) than that from BM (1 3 kglhead per 
day) (Table 2) Table 3 shows mtake of varIOUS nutnents 

Nutrlent mtake dry matter and orgamc matter dlgestzbllzty and N retentIOn by sheep fed bushmeal (BM) 
and bushmeal speczal (BMS) 

Parameters 
Intake (g/head per day) 

Dry matter 12685a 12427a 

OrgaOlc matter 11582 11562 
NDF 6903 6315 

Apparent dIgestibIlity (%) 

Dry matter 588a 682b 

OrgaOlc matter 599a 703b 

N balance (g/head per day) 
Neaten 206b 186a 

Nmfaeces 80 69 
N m unne 1 7 21 
N balance 109 97 
N faeces/N unne 50 35 

1 BMS = BMS dry matter mtake re~tncted to that of BM ad lzbltum 

2 BMS = BMS fed ad llbltum 

Values are means of five observatIOns SED = standazd errOl of dIfferences of means 

NDF = neutral detergent fibre nd = not determmed 

Wlthm row means WIth dIfferent superscnpts dIffer slgmficantly (P<O 05) 
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SED 

1404 Ob 618 
nd 238 
nd 180 

601a 15 
nd 16 

nd 02 
nd 10 
nd 03 
nd 10 
nd 12 
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when grass hay was supplemented wIth BM and BMS 
SupplementatIOn dId not reflect grass hay Intake 
(P>O 05) However, ammals reCeIVIng supplements ate 
more total DM and OM than those fed grass hay alone 
(P<O 05) SupplementIng wIth BM dId not Increase 
(P>O 05) NDF Intake whIle supplementatIOn wIth BMS 
resulted In hIgher (P<O 05) NDF Intake than the control 

Dry matter and OM digestibility 

In the fIrst expenment, when BM and BMS mtakes were 
sImIlar, DM and OM digestlbIlItles were hIgher 
(P<O 05) In anImals reCeIVIng BMS (Table 2) 
However, when BMS was fed ad lzblfum, DM 
dIgestIbIlIty was sImIlar for the two dIets In the second 
expenment DM and OM In the three dIets were dIgested 
to a sImIlar (P>O 05) extent (Table 3) 

Nitrogen balance 

In Expenment 1 mtrogen balance was measured In 
ammals consummg SImIlar amounts of BM and BMS 
Ammals reCeIVIng BM ate more N (P<O 05) than those 
reCeIVIng BMS (Table 2) However, faecal and unnary 
N output and the relatIon between the two was not 
affected by dIet (P>O 05) NItrogen retaIned by the 
anImals on the two dIets was snmlar (P>O 05) In 
Expenment 2, supplementatIon of veld hay Increased 
(P<O 05) N Intake although N Intake by the groups 
recelVlng supplements was SImIlar (P>O 05) (Table 3) 
Faecal and unnary N output were SImilar (P<O 05) for 
all three dIets and N retentIOn was hIgher (P<O 05) In the 
groups reCeIVIng supplements than In those fed hay 
alone 

Effect of browse plus on mopane utilisation by sheep 

DISCUSSIon 

Although no tanmn assay was carned out on BM or 
BMS, Walker (1980) stated that mopane browse has 
hIgh levels of tannInS These are ImplIcated m the 
reluctance of hvestock to eat fresh mopane browse In 
the current study ammals readIly consumed both BM 
and BMS Indicatmg the Improved palatabIhty due to 
maIze bran, molasses and salt It IS generally accepted 
that polyphenohcsltannIns Interfere WIth forage nutrIent 
utIhsatIOn by ammals through theIr proteIn-precIpItatIng 
abilIty WhICh causes reduced Intake and dIgestIbIlIty of 
most nutnents (McLeod 1974, Barry and Duncan 1984, 
Woodward and Reed 1989) 

Reversal of tanmn effects on nutnent utIlIsatIOn by 
PEG observed In thIS study has been reported by other 
workers Barry and Manley (1984) reported Increased 
OM digestIbIhty when they sprayed tanmferous Lotus 
pedunculatus (lotus) fresh herbage WIth PEG In 
another study Strachan et al (1988) observed Increased 
DM Intake and unchanged digestlbilIty by sheep 
consumIng a mulga (AcaclQ aneura) met WIth PEG 
InclUSIOn However, Nunez-Hernandez et al (1991) 
observed no effects of PEG on OM mtake and 
digestIbIhty by goats and sheep fed mountaIn mahogany 
(Cercocarpus montanus) 

The SImIlarIty In N metabohsm between ammals 
consumIng BM and BMS was not expected DespIte 
hIgher N Intake by ammals receIVmg BM, faecal and 
unnary Nand N retentIOn were not dIfferent ThIS IS 
contrary to the findmgs of Nunez-Hernandez et al (1991) 
who observed reduced faecal N and Increased unnary N 
when ammals consumIng mountaIn mahogany were 
gIVen PEG Increased excretIOn of N through faeces by 

Table 3 Nutrient mtake dry matter and orgamc matter dlgestzbllzty and mtrogen retenflon by sheep fed grass hay (GH) 
supplemented with 200 g/head per day of bushmeal (BM) or bushmeal speczal (BMS) 

Parameters GH alone GH+BM GH+BMS SED! SED2 

No of ammals/treatment 4 5 5 

Intake (glhead per day) 

GH 

Total dry matter 

Orgamc matter 

Neutrdl-detergent ftbre 

183 

Apparent dtgesttbtltty (%) 

Dry matter 

Orgamc matter 
NItrogen balance (glhead per day) 

Nmtake 
Nmfaeces 

Nmunne 

Nbalance 

N faeceslN mtake 

6263 

6263a 

5880a 

513 8a 

173 

484 

51 3 

3l a 

3 1 

1 1 

-1 l a 

lOb 

6022 

713 6b 

6550b 

5445a 

492 

495 

51b 

33 

1 1 

o 7b 

07a 

SED 1 = standard error of dIfferences of means of unequally replicated treatments 

SED2 = standard error of dIfferences of means of equally replicated treatments 

Witiun row means WIth dIfferent superscnpts dIffer SIgnificantly (P<O 05) 
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6752 

7525b 

7076b 

5898b 

510 

534 

51b 

38 

07 

o 6b 

o 7a 

514 

272 

254 

32 

31 

01 
03 

02 

08 

01 

484 

256 

239 

30 

29 

01 
03 

03 

07 

01 
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Hove and Mpofu 

ammals fed hIgh tannIn forage was also observed by 
Barry and Duncan (1984) when they fed lotus to sheep 
The Increase In faecal N IS due to the formatIOn of 
mdigestIble protem-tannm complexes (Woodward and 
Reed 1989) 

Total DM mtake Increased wIth BM and BMS 
feedIng wIth no effect on basal diet mtake and DM and 
OM dlgestIbllItIes Strachan et al (1988) and Nunez
Hernandez et al (1991) observed mcreased DM and OM 
Intake with no effect on digestIbilIty Strachan et al 
(1988) postulated that rate of rumen turnover IS 
Increased by PEG mclusIOn The level of PEG used m 
this study (±O 1 g/head per day) IS not expected to have 

had profound effects on dlgesta flow kmetIcs The 

hIgher N retentIOn on supplementatIOn was due to hIgher 
Nmtake 

The companson of publIshed results with the 
current study needs to be viewed wIth cautIOn 
Tannm-PEG-protem mteractIOns are affected by many 
factors such as tanmn molecular weight and structure 
protem type (Scalbert 1991) and PEG molecular weight 
In the studIes revIewed different forages were used With 
different levels of PEG comphcatmg the mterpretatIOn 
of results It IS hkely that polyphenohcs present m 
mopane browse are dIfferent to those m the forages used 
by the other workers 

ConclUSIOn 

ThIs study confirms other research fmdIngs that PEG 
reverses the effects of polyphenohcsltannms on nutrient 
UtIlIsatIOn, largely through Improved nutnent 
dlgestIblhty Both BM and BMS could serve as dry 
season feed resources although longer feedmg pen ods 
are reqUIred to have conclUSive results on phYSIOlogIC 
effects Research mto methods of encouragmg In Situ 
feedmg of mopane browse warrant mvestIgatIOn m vIew 
of the costs of makmg bushmeal 
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Effect of browse plus on mopane utlhc;atlon by sheep 

Effet d'un melange "ligneux plus" sur I'utilisation du foin de 
Colophospermum mopane chez les ovins 

Resume 
Deux essalS ont ete effectues pour deternuner 

l'effet d'un melange appele I hgneux plus I (poly
ethylene-glycol, polyvmylpyrrohdone et melange 
vItanumque) sur I'mgestIOn et la dlgestIbIhte du fom de 
brousse (feUllles et tlges fmement haclees de 
Colosphorpermum mopane) Dans la premIere 
expenence, l'mgestIOn de l'ahment compose (fom + 
melange) etatt plus elevee (p<O,05) que ceIle du fom 
seullorsque les deux ahments etalent offerts ad lzbltum 
Avec Ie meme ruveau d'mgestton, les dlgestIblhtes de 
la mattere seche et de la mattere orgaruque de I' ahment 
compose etatent medleures (P<O,05) que ceIle du fom 
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II n'y avalt aucune dIfference apparente dans Ie 
metabohsme azote des ammaux recevant les deux 
rattons Dans la seconde expenence, la consommatIon 
de fom de brousse et d'ahment compose, serVIS en 
complement de fom de grammee, n'augmentatt 
(P>O,05) m l'mgestIon du fom m la dlsgesttblhte de ses 
elements nutntIfs La consommatIOn totale de matiere 
seche et la retentIOn de l'azote augmentatent (P<O,05) 
Aucune leSIOn n'avalt ete observee dans I'appared 
dlgesttf, Ie f01e et les rems des arumaux recevant du fom 
de brousse ou I' abment compose On peut done conclure 
que ces deux prodmts peuvent etre utdlses pour 
I' ahmentatlOn des rummants 
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Effect of castration and diet on performance 
and feed utilisation in Saanen goats 

V R M Muhlkambele, l LA Mtenga, l E Owen, 2 G C Kifaro,l 
D S C Sendalo, l N F Massawe, l S M Kzango1 and DR Nkungu 1 

1 Department of Ammal SCIence and ProductLOn, Sokome Umverslty of Agnculture 
POBox 3004, Morogoro, Tanzama 

2 Umverstty of Readmg, Department of Agriculture, Earley Gate 
POBox 236, Readmg, BerkshIre, RG6 2AT, UK 

Abstract 

Growth performance, dIgestIbIlIty and water mtake 
studIes were conducted on growmg Saanen male and 
castrate goats The goats were eIther fed ad lIbItum a 
barley-based concentrate dIet or lucerne pellets 
There were httle castration and dIet effects from 
arrIval to weanmg Males grew faster (222 vs 183 
g/day), had a lower converSIOn ratIO (3 13 vs 4 11 g 
DM/g gam) and hIgher dry-matter mtake (751 vs 744 
g/day) than castrates However, m the 245 to 365 kg 
hveweight penod, castrates were supenor to male 
goats In most parameters studIed DigestIbIhty 
coeffICIents were hIgher m the barley-based dIet 
Dry-matter Intake as a percentage of lIve weIght 
ranged from 2 51 to 3 86 NItrogen was better retamed 
In goats on barley concentrate Goats consumed water 
at 8 to 12% of theIr hve weIght, hIgher values bemg 
for goats fed lucerne 

IntroductIon 

There IS scarce mformatIon on the effect of castratIon on 
growth rate and feed utilIsatIOn m goats DIfferences m 
the rate of gam between castrates and mtact males are 
unclear In cattle and sheep, It has been conclUSIvely 
shown that entire male ammals grow faster and utilIse 
feed better than castrated ammals (BradfIeld 1968 
HedrIck 1968, Turton 1969, FIeld 1971, Pnce and 
Yeates 1971) In contrast with thIS VIew, MackenZIe 
(1970) workIng WIth BntIsh Toggenburg goats 
concluded that castratIon makes full use of the meat 
potentIal of surplus goats as castrated goats grow faster 
and are heaVIer than enUre male goats In corroboratIOn 
WIth this view Kyomo (1978) found that castrated Small 
East AfrIcan goats were heaVIer than entIre males from 
weanmg to 72 weeks of age However, Nitter (1975) 
found that male German Fawn breeds of goats grew 
faster than castrates, a conclUSIOn also reached by Louca 
et al (1977) WIth Damascus goats The potential for 
growth and feed utIhsatIon m Saanen entIre male and 
castrate goats based on concentrate and grass wets has 
not been documented The aIm of the present study was 
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therefore to mvestIgate the effects of castratIOn and dIet 
on performance of Saanen goats 

Materials and methods 

SIxty male (entIre) and SIX castrated BntIsh Saanen 
goats were used In an expenment to test the effect of 
castratIOn (entIre males vs castrates) and the dIet 
(barley-based concentrate vs lucerne pellets) on growth 
performance and feed utIlIsatIOn In a 2x2 factonal 
expenment Ammals were purchased from farmers at 
2-3 days of age and were randomly allocated to the four 
treatments Amval weIght was obtaIned by weIghmg the 
kids on the day of collectIon from the farms around 
Readmg Umverstty (UK) where the expenment was 
conducted CastratIon took place at 1l±1 days of age 
usmg rubber rmgs BeSIdes the treatments, all kids were 
fed artIfIcIal mIlk (DenkavitLamb 211) ad lzbltum from 
arnval to weanmg at 35 days of age 

The barley-based concentrate and lucerne pellets 
were fed ad lzbltum The barley dIet conSIsted of mIlled 
barley, soybean meal, fish meal molassme meal, ground 
lImestone, salt and Isaac Spence mmerals at 800, 100, 
50,30 15,4 and 1 glkg dry matter respectIvely Each 
1000 g ofIsaac Spence mmerals conSIsted of 105 5 g Ca 
347 g P, 979 g Na, 1508 g Cl, 1375 g Mg, 97 g Fe, 
08 g Mn 0 13 g Co, 021 g I and 110,000 IU Vitamm 
D (manufacturer's speCIficatIOn) The barley dIet was 
not pelleted Lucerne was dehydrated, mIlled and 
pelleted at the Readmg Umverslty Farm and measured 
30 mm long and 10 mm thIck Ammals were 
mdIVIdually penned and water was avaIlable all the tIme 
Ammals were weIghed weekly and dry matter mtake 
was recorded 

SIX entue male and SIX castrate goats from weamng 
to 24 5 kg hve weight were randomly allocated to the 
two diets for dIgestIbilIty nItrogen utIbsatIon and water 
mtake studies There was an 8-day collectIon penod, 
dunng which dally mtake of feed and water were 
measured Faecal and unne outputs were also recorded 
Faecal and urme samples were preserved accordmg to 
SchneIder and Flatt (1975) AOAC (1975) methods 
were used m analysmg the chemIcal components of 
samples 
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Results 

The chemIcal analyses of the barley concentrate and 
lucerne dIets are shown In Table 1 The two dIets were 
almost Isocalonc and Isomtrogenous m content 

Table 1 Chemical compositIOn of the diets (g/kg dry matter) 1 

Barley Lucerne 
concentrate pellets 

Cherrucal composluon Mean±SD Mean±SD 

Dry matter (glkg air dry 900±4 900±12 
weight) 

Crude protem 199±3 199±5 

Ether extract 27±1 26±1 

Ash 65±5 98±1 

CalclUm l8±1 31±5 

Phosphorus 4±O3 2±0 8 

Llgmn 14±2 89±8 

Energy (MJ/kg DM) 1862+079 1868+029 

1 Mean of eight samples 

CastratIOn and dIet had no sIgmficant (P>O 05) 
effects on growth and feed uuhsatIOn from arnval at the 
Umverslty Farm (4±0 5 days of age) to weamng at 35 
days of age (Table 2) From weanmg to attaining 24 5 
kg hve weIght, entire male goats grew (39±9 g/day) 
faster (P<O 001) than castrates There was no effect 
(P>O 05) of castratIOn on dally feed consumptIOn but 
because castrates took a longer time (16 days) to reach 
the target weIght of 24 5 kg they consumed more dry 
matter Castrate goats were less (P<O 001) effiCIent m 
utlhsmg theIr feed than entire male goats Goats fed the 
barley concentrate dIet grew (25 g/day) faster (P<O 001) 
than those fed lucerne Dally dry-matter mtake was 
hIgher (P<O 001) In goats fed lucerne, but they utIlised 

the feed less effIcIently compared to goats on barley 

concentrate (P<O 001) 

There was a change In male status effect on most 
charactenstIcs studIed In the 24 5 to 36 5 kg hveweIght 
range Castrate goats grew (49±21 g/day) faster 
(P<O 05) than the males Castrate goats also ate more dry 
matter (P<O 05) and more but not sIgmflcant (P>O 05) 
metabohsable energy The trend In performance of goats 
fed barley concentrate wIthin the 24 5-36 5 kg growth 

Table 2 Effect of castratIOn and diet on performance of goats In different weIght perIOds 1 2 

CastratIOn 

Parameters Male Castrate 

WeIght from amval to wearung 

No of arumals 30 30 

WeIght at weamng (kg) 816 810 

Daily DM mtake (g) 184 182 

Daily energy mtake (MJME) 373 384 

Growth rate (g/day) 130 125 

FeR (g DM/g gam) 144 149 

Weight from weamng to 24 5 kg 

No of alllmais 24 24 

WeIght at wealllng (kg) 791 775 

Actual weIght at 24 5 (kg) 2603 2559 

Age at 24 5 kg (days) 117 132 

DaIly DM mtake (g) 751 744 

DaIly energy mtake (MJME) 767 750 

Growth rate (glday) 222 183 

FeR (g DM/g gam) 3 13 411 

WeIght from 24 5 to 36 5 kg 

No of am rna Is 12 12 

Actual weIght at 24 5 kg 2529 2502 

(kg) 

Actual weIght at 36 5 kg 3784 3800 

(kg) 

Age at 365 kg (days) 194 184 

Daily DM mtake (g) 1094 1290 

DaIly energy mtake (MJME) 1099 1269 

Growth rate (glday) 185 234 

FeR (g DM/g gam) 594 551 

Ammals on amval weighed 4 0-4 45 kg 

SED Barley 

30 

031 798 

10 183 

016 381 

10 124 

009 149 

24 

034 762 

044 2542 

50** 118 

30 605 

024 772 

9*** 215 

016** 313 

12 

032 2494 

174 

016 3784 

9** 174 

76** 1055 

059** 1219 

21 7** 237 

056 445 

Diet 

Lucerne 

30 

827 

183 

376 

128 

144 

24 

805 

2648 

131 

830 

745 

191 

439 

12 

2537 

1148 

3800 

204 

1334 

1148 

182 

732 

SED 

031 

10 

016 

10 

009 

034 

048 

50* 

30 

024 

9* 

o 16*** 

032 

057 

016 

9** 

76* 

057 

217* 

056*** 

2 * = P<O OS ** = P<O 01 >1-** = P<O 001 Figures Without astensks are not slgmficantly different 1'>0 OS 
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penod was sImIlar to earher pen ods AnImals on barley 
concentrate grew faster by 55±22 g/day (P<O 05) ate 
less (1055 vs 1334 g) dry matter and shghtly more (12 19 
vs 11 48 MJ) metabohsable energy and utlhsed theIr 
feed more effIcIently compared wIth those offered 
lucerne 

In general, dIgestIbIlIty coeffIcIents were not 
affected by castratIOn (P>O 05) although there was a 
tendency for castrates to exhIbIt lower dlgestIblhty 
coeffIcIents (Table 3) However dIfferences III 

digestIbIlIty coeffICIents m favour of goats fed barley 
concentrate were sIgnIfIcant (P<O 001) Goats on barley 
concentrate consumed dry matter whIch was eqUIvalent 
to 2 51 % of bve weIght whIle goats on lucerne 
consumed dry matter WhICh was 3 86% of hve weIght 

Table 3 DIgestIbIlIty as Influenced by castratIOn and dIet 

CastratIOn 
Male Castrate 

No ofammals 6 6 
DaIly mtake 

Dry matter (9) 946 1056 
DM (% live weIght) 295 346 
Gross energy (MJ) 1762 1959 
Crude protem (g) 185 206 

DIgestIbIlity coeffIcIents (%) 

Dry matter 68 66 
OrganIc matter 70 68 
Energy 69 67 
Protem 75 73 

* P<O 05 *** P<O 001 

Goats fed barley concentrate were more effiCient 
(P<O 00 1) In mtrogen utIhsatIOn than goats fed lucerne 
(Table 4) The dIfferences between male and castrate 
goats were small (P>O 05) CastratIOn had no effect on 
voluntary water Intake (Table 4) Goats fed lucerne 
consumed more water (P<O 001) In absolute amount as 
a proportIon of lIve weIght and per kg dry matter 
Lucerne fed goats consumed about one and a half tImes 
as much dry matter and about tWIce as much ash as 
consumed by goats fed the barley concentrate 

DISCUSSion 

DIets In the present study were formulated m such a way 
as not to be lImltmg m energy and protem accordmg to 
nutnent reqUIrements of growmg daIry goats (Devendra 
and McLeroy 1982) It can be concluded that from bIrth 
to weanmg, the growth rate of Saanen goats can range 
from 124 to 130 g/day whIle from weanmg to 245 kg 
hve weIght and from 24 5 to 36 5 kg hve weIght 
expected growth rate can range from 183 to 222 and 182 
to 234 g/day, respectIvely SImIlar growth rate values 
have been reported WIth other daIry goat breeds In 
Europe under IntenSIve systems (LadIpo 1973 WIth a 
mIxture of daIry goats, Nltter 1975 WIth German goats, 
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Fehr et al1976 WIth Alpme goats) Thus a great potentIal 
apparently eXIsts for ImproVIng tropIcal breeds of goats 
by crOSSIng WIth European breeds provIded proper 
consIderatIOn IS gIven to management and feedIng 

The Influence of castratIOn on pre-weanIng growth 
rate was small and non-sIgnIfIcant In agreement WIth the 
fIndIngs of Peters and Heaney (1974) Performance of 
kIds was not Influenced by dam mIlk YIeld as they were 
artIfICIally reared The performance charactenstlcs In 
the weamng to 24 5 kg Interval In favour of males have 
been reported In other breeds of goats (Nltter 1975 
Louca et a11977) and In cattle and sheep (Turton 1969) 
ThiS IS attributed maInly to sex hormones (Turton 1969 
FIeld 1971) The clatm by MackenZIe (1970) and, more 
recently, by Kyomo (1978) that castrates grow faster 

DIet 
SED Barley Lucerne SED 

6 6 

74 775 1222 74*** 
014* 251 386 014*** 
138 1443 2278 1 38*** 

14 154 236 14*** 

09 77 58 09*** 
09 79 59 09*** 
09 78 58 09*** 
08 80 68 08*** 

than males IS dIffIcult to reconcIle WIth the present 
fIndIngs 

An InterestIng and Important aspect In the present 
study IS the reduced growth rate observed for male goats 
In the 245 to 365 kg hvewelght penod whIch was 
accompamed by slIght reductIOn In feed Intake SImIlar 
reductIon III growth rate In male goats have been 
observed In Damascus goats (Louca et a11977) and IS 
attrIbuted to breedIng season effect WhICh was In August 
to October In the present study The observatIOn that 
feed converSIOn ratIO (FCR) In goat~ Increases WIth 
IncreasIng lIve weIght (Fehr et al1976 Louca et aI1977) 
IS corroborated by the fIndIngs of thIS study 

The results tend to suggest that lucerne-fed goats 
mcreased theIr dry matter Intake m an attempt to sustam 
the same metabohsable energy Intake as that of goats on 
barley concentrate although they fatled to compensate 
fully Dunng the weanmg to 24 5 and 24 5 to 36 5 kg 
Intervals datly dry matter mtake was 37% and 26% more 
for lucerne-fed than for barley-fed goats, respectIvely 
The metabohsable energy concentratIOn In barley was 
33% greater than that m lucerne However, the mtake of 
the lucerne dIet was so hIgh that ME mtakes from barley 
dIets were only 4-6% greater than those from the lucerne 
dIets DlgestlbIhty coeffiCIents of 0 75-0 82 have been 
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Table 4 Nitrogen retentIOn and water utilisatIOn as mfluenced by castratIOn and diet 

CastratIOn 

Parameters Male Castrate 

No of am rna Is 6 6 
Dry matter mtake (g/day) 946 1051 

Ash mtake (g/day) 76 89 

NItrogen retentIOn 
g/day 920 1066 

% mtake 3278 3356 

% dIgested 4319 4499 

Dally mtakes 
Water (kg) 258 276 

Water (kg/kg DM) 272 262 

Water (% hve weIght) 800 90 

*** = P<O 001 

quoted for barley dIets, and 0 55-66 for lucerne (0rskov 
et a11974, Wmman 1977) These values are sImIlar to 
those m the present study 

Voluntary food mtake as percentage ofbve weIght 
IS a much used measure of mtake capacIty The 
dry matter mtakes of 2 51-3 86% obtamed m the 
present study are m agreement WIth those reported m 
other breeds of goats as reVIewed by Devendra and 
McLeroy (1982) The elevated proportIon of nItrogen 
appeanng m the urme and faeces of goats fed lucerne as 
reflected m less mtrogen retentIOn IS suggestIve of a 
greater extent of fonnatIOn of ammOnIum and other 
related non-protem nItrogenous substances m the rumen 
and hmd gut whIch were absorbed and subsequently lost 
VIa the kIdney and undIgested protem 

Water mtake mcreases WIth mcrease m dry matter 
mtake (Anand 1961) The present study shows that the 
goat IS no exceptIOn It has been recommended that at 
envIronmental temperatures of 15 C and 15-20 C, 
water mtake for growmg lambs should be 2 00 and 2 50 
kg/kg dry matter consumed respectIvely (Devendra and 
McLeroy 1982) A SImIlar value of2 52-2 62 kg/kg dry 
matter was obtamed m the present study for a mean 
temperature of 17 C HIgher water mtake for goats fed 
lucerne m the present study may have been SImply a 
reflectIOn of hIgher dry matter and ash mtakes by the 
ammals 
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Effet de la castration et du regime alimentaire sur les performances 
et 1 'utilisation des aliments chez les caprins de la race de Saanen 

Resume 

Les performances de croIssance, la dIgestlblhte et 
la consommatlOn d' eau de jeunes boucs Saanen entlers 
et castres ont ete etudlees lis recevment ad llbaum SOlt 
des concentres a base d orge SOlt du fourrage condense 
de luzerne L effet de la castratlOn et de I ahmentatlOn 
etmt mSIgmflant jusqu au sevrage Les males en tiers 
crOlssment plus vlte (222 contre 183 g/jour), avalent un 
taux de converSlOn ahmentmre plus falble (3 13 contre 
4 11 g de MS/g de gam de pOlds) et consommment plus 
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de matIere seche (751 contre 744 g/jour) que les castrats 
ToutefOls, entre 24,5 et 36,5 kg de pOlds Vlf, ces dermers 
etment supeneurs aux males entlers pour la pI up art des 
parametres etudles La dIgestlbJllte de la ration a base 
d orge etmt plus elevee La consommatlOn de matiere 
secheeqUlvalmta2 51 a3 86% du pOlds vlf LaretentlOn 
d azote etmt plus elevee chez les ammaux recevant du 
concentre d orge Enfm, 1.1 consommatlOn d eau 
eqUlvalalt a 8 a 12% du pOlds Vlf, avec des taux plus 
eleves pour les ammaux recevant du fourrage de luzerne 
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Calliandra leaf meal in goat rations: Effects on protein 
degradability in the rumen and growth in goats 

C Ehang 

Namulonge Agncultural and Ammal ProductIOn Research InstItute 
POBox 7084 Kampala Uganda 

Abstract 
A study was carned out to evaluate the value of 
Callwndra leaf meal as a soybean meal supplement for 
goats Goats on 75 and 100% Callwndra meal dIets 
consumed more dry matter and utIlIsed the feed more 
effiCIently (P<O 05) that goats on other dIets 
Composltmg Calltandra leaf meal WIth soybean meal 
enhanced the uptake and utllIsatIOn of both supplements 
by provldmg a better ammo aCId profIle The results 
show that whtle Calltandra alone can proVIde the 
reqUIred mtrogen for growth and feed utIlIsatIOn 
effICIency, Its nutrItIVe value IS enhanced when fed 
together WIth soybean meal 

Introduction 

Callwndra calothyrsus IS one of the mUltl-purpose tree 
speCIes that has been mtenslvely evaluated m Uganda 
smce 1989 under the agroforestry programme The use 
of the crop for fodder IS Impeded by low productIOn of 
forage bIOmass wlthm smallholdmgs and ItS hIgh 
tanmns and related polyphenols content These 
compounds make the leaves astrmgent and poorly 
dIgestIble 

PrelImInary InVestIgatIOn (Ebong et al 1992) 
mdlcated that astnngency and adverse effects on 
digestlbillty can be negated by compoSltlng the forage 
WIth soybean meal (SBM) The obJectlve ofthe present 
study was to examme the effect of levels of substltutIOn 
of Calilandra leaf meal (CLM) for SBM on ammal 
performance, espeCially In relatIOn to energy and 
mtrogen retentIOn 

MaterIals and methods 

Ammals and treatment 

ThIrty-SIX young mtact male goats were used m a 
growth trail of 70 days These were stratIfied accordmg 
to body weIght and randomly allocated to SIX dIetary 
treatments ad lIbItum elephant grass (dIet 1), ad lIbItum 
elephant grass plus pure SBM (dIet 2),25 75 SBM CLM 
(dIet 3), 5050 SBM CLM (dIet 4) 75 25 SBM CLM 
(dIet 5) pure CLM (dIet 6) All compOSItes were made 
Isomtrogenous by addltlon of maize bran The amounts 
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of maize bran added was calculated usmg the Pearson 
Square method 

Daily feed offers and refusals were weIghed and 
sampled for subsequent analYSIS Live weight of each 
ammal was measured at weekly mtervals for 10 weeks 
Thereafter four ammals from each treatment group were 
selected randomly and fitted With faeces and UrIne 
collectIOn harnesses Total collectIOn of faeces and unne 
was undertaken for four days followmg an adaptatlon 
perIod of five days Samples of unne and faeces from 
each ammal were taken and bulked across the days of 
collectIOn for subsequent analYSIS 

Chemical analYSIS 

Samples offeed and faeces were analysed for dry matter 
(DM) mtrogen (N) (AOAC 1980) neutral-detergent 
fibre (NDF), aCId-detergent fIbre (ADF), IIgnm and fibre 
bound mtrogen (Goenng and Van Soest 1970) 

CalculatIOns 

Intake components were calculated as dIfference 
between offers and refusals corrected for dry matter 
contents of the feeds DIgestIbIlIty was calculated as the 
proportIon of dry matter mtake (DMI) not recovered m 
the faeces Growth rate was calculated as the regreSSIOn 
coeffiCIent of weekly body weIghts on days of feedmg 
(ADG) Feed converSIOn effICIency (FCE) was 
calculated as the ratIO of mtake per gram of body weight 
gam These parameters were exammed by Least Square 
AnalYSIS of V artance usmg the Statgraphlcs programme 
Means were compared by Duncan's MultIple Range 
Tests (Gomez and Gomez 1984) 

Results 
The chemICal compOSItIon of the feeds IS shown m 
Table 1 The results mdIcate that the attempt to realIse 
Isomtrogenous feed treatments was not successful ThIs 
may have been due to Improper mlxmg, mlxmg was 
undertaken by hand It was not pOSSIble to carry out 
analYSIS before the feedmg trIal 

Average DM mtake and average daily weIght gam 
(AD G) dunng growth are shown In Table 2 Both 
parameters dIffered sIgmficantly (P<O 001) between 
dIets Goats fed on 75 and 100% CLM had the hIghest 
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Table 1 Chemical compOSItIOn (g/kg DM) of feed fed to goats m the growth mal 

DIets 

Cherrucal 
composItIon 2 3 4 5 6 

OMI 9483 9569 9354 9484 9467 9354 

NItrogen 157 567 349 392 437 333 

NDF 7072 1827 2243 2021 191 1 2425 

ADF 4252 1736 1743 1753 1688 1640 

Llgmn 2326 1175 133 1 2540 1491 1445 

Ash 518 33 1 646 51 8 533 646 

OMI = organIc matter mtake NDF = neutral detergent fibre ADF = aCId detergent fIbre 

Table 2 Dry matter mtake (g/d glkl 75
) average dally gam (g/d) and feed conversIOn effiCiency (FeE g feed/g body weight gam) 

m goats fed elephant grass (penmsetum purpureum) with or without supplements 

DIets 

Parameters 2 3 4 5 6 SE 

DMI (gld) 456 8±23 Od 366 4±19 3e 595 3±18 5ab 529 6±19 Obe 473 0±19 Oed 658 9±87 4a 144 

Kg0 75 672±3 lbe 54 5±2 8d 81 3±29a 71 9±25b 65 0±2 2c 794±29a 1 1 

ADG (gld) 271±40d 449±65c 83 9±78b 103 3±8 9a 67 0±12 9bc 58 6±9 8c 36 

FCE (gig gam) 17 6±2 6a 10 2±14b 6 7±0 5be 4 8±O 4c 9 7±3 7b 10 O±I 5c 08 

FeE = g feedlg weight gam values m a row With the same superscnpt do not differ (1'>0 05) SE = standard error of the means 

DM mtakes These values decreased progressIvely wIth 
mcreasmg levels of SBM m the dIet WIth the exceptIOn 
of dIet 2 (100% 5MB) and dIet 5 (75% SBM) all 
supplements mcreased DMI sIgmficantly (P<O 05) 
above the mtake of control ammals 

Average dady gam also dIffered between dIets 
(P<O 001) SupplementatIOn mcreased average daIly 
gam by 1 5- to fivefold The hIghest daIly gaIns were 
observed mammals supplemented wIth dIet 4 (50 50 
SBM eLM) The dIfferences m performance were also 
reflected m feed converSIOn efficIency (P<O 01) 

EstImates of nutrIent mtakes dIgestIbIlIty and N 
retentIon (NR) dunng the metabolIc trIal penod are 
shown m Table 3 DM (P<O 05) and N (P<O 001) mtakes 
dIffered sIgmflcantly between dIets The hIghest DM 
mtake and aMI were observed m the control goats and 
those fed on dIet 6 (100% eLM) The lowest DM mtake 
and aMI values were observed m the ammals fed on dIet 
4 (50 50 SBM eLM) A strong quadratIc trend was also 
eVIdent 

The hIghest N mtakes were observed m goats fed 
dIets 2 and 6 (75 and 100% SBM, respectIvely) Values 
were observed m anImals fed dIets 3, 4 and 6 (25, 50 and 
100% SBM respectIvely) were smular to each other 

DM and OM dIgestIbIlIty and dIgestIble organIc 
matter mtake (DOMI) dId not dIffer between dIets 
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(P<O 05) (Table 3) All values were notably hIgh ( 666 
g/kg DM) However, apparent N dIgestIbIlIty dIffered 
between dIets (P<O 01) but no consIstent trend was 
establIshed (Table 3) The lowest N retentIon values 
were obtaIned In anImals fed the control dtets 1 and 4 
(no supplement and 50% SBM, respectIvely) SImIlar 
retentIOn values were observed m dIets 2, 3, 5 and 6 
these were not dIfferent from one another 

DISCUSSion 

ThIS expenment IS a follow-up of the prelImmary tnal 
reported earlIer (Ebong et a11992) It has confirmed that 
compOSltIng enhances Intakes of both SBM and eLM 
The mechanIsms mvolved have not been adequately 
InvestIgated The expenment also confirmed that on ItS 
own, Callzandra can supply the N reqUIred to mcrease 
growth and pOSSIbly mIlk YIelds However, the 
nutrItIOnal value can be Improved by composItmg WIth 
SBM 

However the aSSOCIatIon of enhanced growth rate 
and feed effiCIency WIth lower N retentIOn values was 
not expected POSSIble explanatIons mclude Improved 
ammo aCId balance partItIon of energy between fat and 
proteIn depOSItIon, or speCIfIC tIssue metabolIsm and 
development notably the gut, lIver, skm and muscle 
These tIssues have vanable contnbutIons to total body 
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Effects of Calliandra leaf meal In goat rations 

Table 3 Intake (g/d) and dlgesttbllzty (g/kg DM) and nztrogen retentIOn (g/d) In growing goats fed ad hbitum elephant grass 
(penmseteum purpureum) and supplements conslstzng of complementary proportIOns of soybean meal (SBM) and Calhandra 
calothyrsus leafmeal (eLM) 

Diets 

2 3 4 5 6 SE 

Intake 

Elephant grass 468 2±34 6a 616 6±27 8c 275 7±24 6de 217 8±34 4e 239 6±2l 8e 398 2±33 3b 122 

Supplements 268 9±34 2b 372 6±20 5a 368 2±39 2a 370 9±38 9a 284 9±33 Sb 125 

TotalDM 684 2±34 6a 524 3±26 9bc 603 3±26 9ab 504 6±57 3c 545 1±472bc 667 6±35 2a 17 1 

Total OM 6112±271a 493 8±46 5bc 5721±255ab 478 9±68 3ab 512 2±44 3bc 6316±352a 166 

Total N 10 2±O 5c 19 3±2 la 16 7±O 7ab 16 5±2 2ab 19 0±1 7a 15 5±1 Ob 06 

Dlgesublhty 

DM 778±249 758 8±24 5 729 2±19 0 687 8±37 5 728 1±23 8 686 7±22 9 102 

OM 7399±266 771 2±23 1 784 2±19 0 720 1±32 1 789 7±27 7 711 1±21 0 101 

App 846 9±13 7b 897 0±2l 9a 794 4±15 5cd 7661±324d 8252±221bc 8036±244cd 88 

Dig OMI 459 2±32 2 3890±454 452 9±27 2 366 8±62 9 4172±432 452 4±3l 6 165 

NR 7 3±1 8ab ll1±89a 10 3±2 3a 53±94b 11 8±73a 11 5±3 2a 

Values In a row With the same superscnpts do not differ (P>O 05) SE = standard error of the means 

pool of Nand fracuonal synthesIs rates IndIcatton of 
these reqUIred destructive samphng WhICh was not done 

Growth rates observed m goats fed supplements m 
thIs trIal IS rarely CIted (Ebong 1990) It mdIcates that 
goats respond to Improved nutntIon However, the 
economIC JustificatIOn of such mterventIOns needs to be 
InvestIgated further The effICIency IS lIkely to be 
enhanced 10 breed and nutntIOnal Improvement 
programmes 
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Les feuilles de Call1andra dans la ration des caprins: efCet sur la 
degradation des proteines du rumen et la croissance des animaux 

Resume 

Une etude a ete menee pour estImer la valeur des 
feutlles de Callzandra comme complement du tourteau 
de sOJa pour I' alImentatIOn des capnns La 
consommatIOn de matiere seche et I effIcaclte de 
l'utIhsatIOn allmentarre des ammaux recevant 75 et 
100% de feUIlles de Callzandra etruent supeneures 
(P <0,05) a celles des sUJets recevant les autres rations 
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L apport slmultane de feUIlles de Callzandra et de 
tourteau de sOJa amehor31t la consommatIOn et 
1 utIhsatlOn de ces deux complements grace a un 
metlleur profll d'acIdes ammes Les resultats montrent 
que, bIen que les feUIlles de Call zandra pUIS sent a elles 
seules fourmr I azote necessarre a la crOIssance et a 
l'effIcacIte de l'utIlIsatlOn ahmentrure, leur valeur 
nutrItive est amehoree par l' apport sImuItane de tourteau 
de sOJa 
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Comparative evaluation of stylo (Stylosanthes gUlanensis) 
hay and concentrate as protein supplement for West African 

Dwarf sheep fed basal diet of elephant 
grass (Pennisetum purpureum) 

R M NJwe and B Kona 

Department of Ammal ScIence 
Umverstty of Dschang B P 222 Dschang, Cameroon 

Abstract 
An InvestigatIOn was carned out to assess the 
wmparatIve values of stylo (Stylosanthes guwnensls) 
hay and concentrate as protem supplements for growmg 
West Afncan Dwarf sheep Three groups of sheep 
(12-15 months old WIth an average weIght of 13 20 kg) 
were fed elephant grass (Penmsetum purpureum) alone 
(EG) or the grass and supplemented wIth eIther 200 g 
stylo hay (SH)lhead per day or 140 g concentrate 
(CC)lhead per day (each contammg 2712 g crude 
protem) The ammals were fed m mdlvldual metabolIsm 
cages for 70 days It was observed that dry-matter mtake 
Increased s~mflcantly (P<O 05) when EG (4506 
g/day/kgWO ) was supplemented wIth SH (66 16 
g/day/kgWO 75) or CC (71 29 g/day/kgWO 75) ThIS 
same trend was also observed wIth crude protem mtake, 
dry-matter (OM) and crude-protem (CP) dIgestIbIlIty 
The proportIon of dIetary mtrogen retamed by sheep was 
slllular for groups fed SH (61 47%) and CC (61 39%) 
Sheep fed CC gamed 78 g/day compared to 60 and 9 
g/day, respectIvely, for those fed on EG plus SH and EG 
only The hIgh cost of concentrates makes them 
unaffordable by smallholders WIth lImIted resources, but 
SH productIon m smallholder farms IS feasIble and can 
proVIde a good qualIty protem supplement that could 
stImulate hIgh weIght gams m growmg sheep 

Introduction 
The mcreasmg populatIOn denSIty m the West and 
North-West provmces of Cameroon IS responSIble for 
the contInuous declme m the SIze of smallholder farm 
holdmgs m the regIon Mogavero (1986) mdlcated that 
m small farm areas of 1 8 ha mtenslve agnculture based 
on ArabIca coffee vegetables food crops raffia palm 
and small lIvestock such as sheep, goats pIgS and 
poultry IS practIsed Ducret and Grangaret (1986) 
reported that land IS explOIted to the maxImum and IS 
often cultIvated contmuously WIthout fallow Two crop 
cycles are common durmg the ramy season, the second 
cycle IS hmlted to a thIrd of the farmland, mvolvmg 
fewer crops and producmg lower YIelds Crop 
aSSOCIatIons are complex such that the coeffiCIent of 
land occupatIOn ranges from 250-400% The 
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prodUCtiVIty of crop aSSOCIatIons IS often hIgh (the land 
eqUIvalent ratIo rangmg from 140-2305), ensunng on 
the average adequate feedmg for 12 personslha, and may 
prOVIde surplus for sale m some areas LIvestock denSIty 
IS estImated at 0 5-0 6 tropIcal lIvestock umts/ha 
cultIvated 

WIth such an mtenslve system of productIon, It IS 
necessary to urgently evolve strategIes of productIOn 
that sus tam adequate crop YIelds and at the same time 
ensure hIgh prodUCtIVIty of lIvestock IntroductIOn of 
forage legumes mto the farmmg system has been 
suggested as one of the strategIes for ensunng the 
sustamabilIty of lIvestock and crop YIelds m thIS regIOn 
Forage legumes do not only contnbute to sustammg soIl 
fertIlIty but also proVIde better qUalIty feed for lIvestock 
m the farmmg system, If avaIlable feed resources are 
JUdICIously managed Ammals that are confined dunng 
the croppmg season to aVOId crop damage, can be 
adequately mamtamed on farm feed resources Excess 
forage legume produced dunng the growmg season can 
be conserved as hay for dry season feedmg, when ammal 
feed IS scarce The objectIve of thIS study was to 
compare the perfonnance of West Afncan Dwarf sheep 
fed stylo hay (SH) and concentrate (CC) as protem 
supplements to an elephant grass (EG) basal dIet 

Materials and methods 

FIfteen West Afncan Dwarf male sheep weIghmg 
13 25±1 85 kg on average WIth ages rangmg from 12 to 
15 months were used m the trial They were dewonned 
and sprayed agamst external parasites before the tnal 
started The ammals were randomly dIVIded mto three 
groups of five ammals each Each group was allocated 
to a treatment III a randollllsed complete block deSIgn 
After a one-week adaptatIon penod to different diets, the 
expenmental penod started The mItIal body weIght of 
each ammal was deternuned Each anImal was kept and 
fed III a separate metabolIsm cage dunng the entIre 
expenmental peflod of 70 days 

The three expenmental ratIOns were fresh 
elephant grass (Penmsetum purpureum) fed alone (EG) 
as a control, elephant grass plus stylo (Stylosanthes 

231 



NJwe and Kona 

guzanenSIS) hay (EG+SH) and elephant grass plus 
concentrate (EG+CC) Fresh elephant grass rangmg 
from 1-1 5 months cut on a daily basIs was used as the 
basal diet The forage was manually cut with a machete 
and chopped mto pieces of about 10 cm before feedmg 
to the ammals Two hundred grams of SH and 140 g of 
CC (each contaImng 27 12 g crude protem) were fed to 
each ammal m the treatments already designated, m the 
mornmg at 0800 hours The total daily allocatIon offresh 
elephant grass (2 kg/day) was fed III two equal 
Illstalments at 0900 hours and 1600 hours The 
composItIons of EG, SH and CC are shown m Table 1 
The concentrate was made up of 74% maize, 24% 
unextracted ground soya bean, 0 5% common salt, and 
o 5% blca1clUm phosphate Fresh water and salt hcks 
were provided ad Mltum All ammals were weIghed 
once a week throughout the experIment The ammals 
were weIghed at 0700 hours before the mornmg feed 
was served The amount of feed and refusals were 
momtored daily m order to estimate mtake Samples of 
fresh elephant grass, supplements and refusals were 
collected daIly and their dry matter content determmed 
They were subsequently bulked on a weekly basIs, 
ground and a sample of 500 g reserved for chemical 
analysIs 

Dunng the last two weeks of the expenment, a 
digestIbilIty and N-balance trial was carned out Faecal 
collectIOns were earned out m order to estImate the 
digestIbIlIty of the ratIons At 0800 hours total faecal 
output was collected, weIghed, Ill1xed thoroughly and 
10% of each day's collectIOn was used for dry matter 
determmatIOn Subsequently, the samples collected over 
the seven-day penod were combmed ground to pass 
through a 1 mm sieve and stored m a plastIc bag for 
chemical analYSIS The total unne output m 24 hours was 
collected m plastIc Jars contammg 5 ml concentrated 
hydrochlonc aCid It was mixed thoroughly and 10% of 
the day's collectIOn stored m sample bottles m a deep 
freezer The unne samples collected over a seven-day 
penod were bulked before analYSIS for un nary mtrogen 

Table 1 ChemIcal compOSitIOn of feeds 

ProxImate Elephant Stylo 
comQonents ~ass hay Concentrate 

Dry matter % 2146 8804 8801 

Orgaruc matter 8810 9209 9644 
(%DM) 

Crude protem (% DM) 1156 13 56 1969 

Crude fIbre (% DM) 3100 2950 350 

Ether extracts (% DM) 144 403 645 
NFE(%DM) 4410 4500 6680 

Ash ~% DM~ 1190 791 356 

AnalYSIS of feeds, refusals faeces and unne were 
earned out accordmg to the methods of AOAC (1980) 
Data were analysed usmg the generallmear model of the 
StatIstIcal AnalYSIS System (SAS 1985) software 
DIfferences between treatments means were detected 
WIth the Duncan s multIple range test 

Results and discussion 

Feed mtake, digestIblhty and hvewelght gam values are 
mdlcated m Table 2 There were slgmficant (P<O 05) 
differences m DMI based on metabohc weIght by 
ammals fed unsupplemented dIets and those provIded 
the basal diet supplemented With either SH or CC 
Mafwere and Mtenga (1992) made SImIlar observatIOns 
that protem supplements of lablab meal III dIets 
contammg 11 36, l3 22 15 and 1673% crude protem 
resulted m dry matter mtakes of 58 7,64 8,69 5 and 72 0 
g/daylkgwO 

75, respectIvely Van Soest (1982) mdicated 
that protem supplementatIOn tends to Improve mtake by 
Increasmg N supply to the rumen microbes ThiS has a 
pOSItIve effect m mcrea~mg microbial populatIOn and 
also Improves the rate of breakdown of dlgesta When 
the rate of breakdown and passage of dIgesta Increase, 
there IS a correspondmg mcrease m fe<.,d mtake 

The trend of orgamc matter (OM) mtake was 
SImIlar to that of dry-matter Intake (DMI) 
Orgamc-matter mtake by sheep fed EG only was 39 70 
g/daylkgWO 

75 and supplementatIOn With SH and CC 

Table 2 Feed mtake and dIgestibIlity by West Afrzcan Dwarf sheep fed elephant grass and protem supplements 

Treatments 
Parameters EG EG+SH EG+CC 
Feed mtake (g/day) 

Dry matter 640 76±28 63 799 40±13 53 698 33±23 49 
Orgamc matter 278 09±18 80 47006±781 495 04±23 02 
Crude protem 3649±247 63 73±0 94 73 55±3 03 

Feed mtake (gldaylkgW075
) 

Dry matter 45 06±3 86c 66 15±4 SOb 71 27±2 79a 

Orgamc matter 39 70±3 40c 5897±402b 64 12±2 54a 

Crude protem 5 21±O 44c 7 99±0 55b 53±0 40a 

Dtgestlblltty (%) 

Dry matter 56 6l±4 97b 69 32±2 07a 72 49±1 59a 
Orgamc matter 59 89±4 58b 71 5l±1 90a 

75 05±1 63a 

Crude Qrotem 6202+417a 77 79+1 45b 82 30±1 24a 

EG = elephant grass SH = Stylosanthes hay CC = Concentrate 

Row means With different superscnpts are signtficantly different (P<O 05) 
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Stylo as protein supplement for WAD sheep 

Table 3 Nltrogen ufllzsatlOn by West African Dwaif sheep fed elephant grass (EG) and protem supplements of stylo hay (SH) and 
concentrate (CC) 

Parameters EG EG+SH EG+CC 
N mtake (g/day) 58l-0040b 10 20-0 15b II 76--048a 

Faecal-N (g/day) 220--0 15a 228-0 lOa 2 09-0 23a 

Unne N (g/day) o 73-0 09c 165-017b 246-0093 

Absorbed N (g/day) 363-047c 792-024b o 68-0 28a 

Retamed N (g/day) 290-040c 627-012b 722-020a 

% absorbed N 6226 77 65 8231 

%retamed N 4974 4974 6139 

Means In a row with the same letter superscnpt are not slgmficantly dIfferent (p>o 05) 

resulted m a sIgmfIcant (P<O 05) mcrease m mtake to 
5897 and 64 12 g/daylkgWO 75, respectIvely 

Crude-protem mtake (CPI) was sIgmflcantly 
(P<O 05) dIfferent between varIOUS experImental 
treatments Ammals on the control treatment consumed 
521 g crude protemJdaylkgWO 75 whereas those fed SH 
and CC had an mtake of 799 and 9 53 g/daylkgwD 75, 

respectIvely 
Dry-matter dIgestIbIlIty of sheep on EO only was 

56 61 % SupplementatIOn of the forage wIth SH and CC 
as protem sources slgmficantly (P<O 05) Improved 
dry-matter dIgestIbilIty to 69 32 and 72 49%, 
respectIvely However, there was no slgmflcant 
dIfference In dry-matter dIgestibIlIty between 
treatments recelvmg protem supplements Butterworth 
(1985) also reported that dry-matter dIgestIbIlIty was 
Improved when roughage was supplemented WIth legume 
or concentrate 

The trend of orgamc-matter dIgestIbIlIty was 
sundar to that of dry matter Crude-protem dIgestIbIlIty 
was slgmficantly (P<O 05) dIfferent between all the 
expenmenta1 treatments wIth the highest digestIbilIty 
coeffiCIent recorded for sheep fed the CC supplement 
(82 30%) followed closely by those fed SH (77 59%) 
and then those fed EO (62 02%) 

Nltr0{3en mtake by sheep fed EO only (5 53 
g/daylkgW 75) was slgmflcantly (P<O 05) lower than 
grass supplemented WIth SH or CC wIth mtakes of 10 20 
and 11 76 g/day/kgW0 75

, respectIvely (Table 3) 
Faecal-N was statIstIcally simIlar for all treatments 
Slgmflcant (P<O 05) differences were also observed for 
unnary-N absorbed-N and retamed-N wIth sheep fed 

SH and CC supplement, and these treatments were also 
slgmflcantly (P<O 05) htgher than the control When 
absorbed-N was expressed as a percentage ofN-mtake, 
the effiCIency of N absorptIon was 62 26, 77 65 and 
82 31 %, respectI vely, for sheep on the control ratIon, SH 
and CC supplemented dIets However, when retamed-N 
was also expressed as a proportIon of N-mtake, there 
was no slgmficant difference between the effiCIency of 
N-retentlOn by sheep on SH (6147%)andCC (6139%) 
supplemented dIets, but these dIets were slgmficantly 
(P<O 05) supenorm effICIency ofN-retentlOn than grass 
alone fed to sheep 

Average weIght gams of sheep mamtamed on EO 
only were low (9 g/day) whereas those fed grass plus SH 
gamed 60 g/day, and those on CC supplement gamed 78 
g/day (Table 4) The dIfferences between these 
treatments were slgmficant (P<O 05) The slgmflcant 
dIfference m lIve weIght gam between the control and 
supplemented treatments may be attributed to mcreased 
crude protem mtake Kay and MacDearrmd (1973) 
mdlcated that a dIetary crude-protem content of 11 % 
was Ideal for normal weIght gam by sheep and goats 
From thIS study, It IS eVident that htgher levels of dIetary 
crude protem are reqUIred for htgher weIght gams by 
sheep These results agree WIth reports by Mafwere and 
Mtenga (1992) who observed that as dIetary 
crude-protem level was mcreased from 11 36 to 1322 
15 and 1673%, correspondmg growth rates of 34 14, 
6565,6801 and 705 g/day, respectIvely wereobtamed 
for weaned lambs fattened on Chlorls gayana hay and 
lablab meal as protem supplement 

Table 4 Llvewelght changes m West Ajhcan DWaJf sheep fed elephant grass (EG) and protem supplements of stylo ha) (SH) and 
concentrate (CC) 

Parameters EG EG+SH EG+CC 

Imtlal weIght (kg) 13 20±1 86 13 96±1 73 12 60±1 56 
Fmal weIght (kg) 13 86±1 73 18 10±1 64 18 04±1 25 
WeIght change (kg) o 66±0 21 4 18±O 73 544±036 

Average dally gam (g/day) 9±3c 60±lOb 78±5a 

Average body weight (kg) 13 53±1 79 1603±165 1532±140 
MetabolIc weIght (kgWO 75) 704±070 8 OO±O 61 7 73±0 54 

Means In the same row WIth the same letter superscnpt are not slgmficantly dIfferent (P>O 05) 
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ConclusIOn 
It may be concluded from tlus study that m the absence 
of concentrate smallholder farmers can provIde 200 
g/day of stylo hay supplement to yearlmg lambs to 
obtrun sIgmficant mcreases m feed mtake, utIlIsatIOn 
and weIght grun 
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Evaluation comparative du foin de stylo (Stylosanthes guianensls) 
et d'un concentre utilises comme complements proteiques chez 

des moutons Djallonke recevant une ration a base d'herbe 
a elephant (Pennlsetum purpureum) 

Resume 

Dne etude a ete effectuee pour comparer la valeur 
du fom de stylo (Stylosanthes gUlanensls) et d un 
concentre comme complements proteIques pour des 
moutons DJallonke TrOIS groupes d' ammaux ages de 12 
11 15 mOls et pesant en moyenne 13,20 kg ont ete 
observes lIs recevalent de l' herbe a elephant 
(Penmsetum purpureum) seule ou avec un complement 
proteIque apportant 27 12 g de protemes brutes par 
anImal et par Jour Ce complement etrut sous forme de 
fOlD de sty10 (200 g/tt:te/Jour) ou de concentre 
(140gltete/Jour) Les ammaux ont ete eleves dans des 
cages metabohques mdIvIduelles pendant 70 Jours 
L'mgestIOn de matIere seche augmentalt de mamere 
sIgmfIcatIve (P<0,05) lorsque l'herbe a elephant (45,06 
g/Jour/kg de pO 75) etrut complementee avec du fom de 
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stylo (66,16 g/Jour/kg de pO 75) ou du concentre (71,29 
g/Jourlkg de po 75) Cette tendance prevalrut avec la 
consommatIOn de protemes brutes, de matIere seche 
(MS) et la dIgestIblhte des protemes brutes La retentIOn 
d azote ahmentrure etrut slmdrure que les ammaux 
re<;:OIvent du stylo (61 47%) ou du concentre (61 39%) 
Avec Ie concentre Ie gam de pOlds etrut de 78 g/Jour 
contre 9 et 60 g/Jour respectIvement pour les ammaux 
recevant de l'herbe a elephant seule ou complementee 
avec du stylo Alors que les concentres compte tenu de 
leurs couts eleves, sont hors de la portee des petIts 
paysans aux ressources hmItees Ia productIon de stylo 
ne devrrut leur poser aucun probleme partIculIer et leur 
permettralt d'obtemr un complement proteIque de 
bonne qualIte capable de guarantu des gruns de pOlds 
eleves aux ovms en phase de crOIssance 
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The effect of supplements of crop residues and 
agro-industrial by-products on the growth performance of 

Swazi goats 

B H Ogwang and S K Karua 

Umverslty of Swaziland, PO Luyengo SwaZiland 

Abstract 
Goat productIOn 10 SwazIland IS charactensed by low 
offtake resultmg from lack of management of 
rangelands and seasonal fluctuatIons 10 feed resources 
PerIOdIC droughts and extensIve dry spells 10 wmter 
WhICh cause nutntIOnal stress result 10 low prodUCtIVIty 
of the goats The aIm of the study reported here was to 
assess the growth response 10 young male SwazI goats 
grazed on natural pastures to supplementatIon WIth 
maIze stover, sugar-cane tops and dry pmeapple pulp 
The major findmgs from the study were that (a) the 
growth rates m goats under natural grazmg can be 
Improved by protem supplementatIOn (b) dned 
pmeapple pulp has consIderable potentIal as an energy 
feed for goats (c) hIgher growth rates can be achIeved 
by supplementIng the pmeapple pulp WIth protem (d) 
maIze stover and sugar-cane tops, 10 theIr present form, 
have hmlted posslbIhty for Improvmg weIght gams 10 

goats 

Introduction 
Goats playa very Important role 10 SWazI custom and 
culture as well as 10 the economy (Ogwang et a11994) 
However goat productIOn IS characterIsed by low 
offtake resultmg from poor management of the 
rangelands and seasonal fluctuatIons m feed resources 
PerIOdIC droughts and extensIve dry spells 10 wmter 
cause severe feed shortages resultmg m under
nounshment and low prodUCtIVIty among the arumals 
Any effort to Improve theIr nutrItIon could therefore 
enhance prodUCtIVIty and utlhty 

The study reported here IS the second phase of a 
research project bemg conducted under the AfrIcan 
Small Rummant Research Network on the use of crop 
reSIdues and agro-tndustrlal by-products by smallholder 
farmers m SwazIland The mam objectIve of the study 
was to measure the growth response of goats to 
supplementatIOn WIth maIze stover sugar-cane tops and 
dned pmeapple pulp 

Methodology 

Ammals and treatment 

At the start of the study. 63 mdlgenous male goats were 
bought from local farmers and assembled for 
acchmatIsatIOn at the Umversity farm Eleven goats 
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dIed of heartwater and worm mfestatIOns wlthm a 
three-week penod The remammg goats were 
subsequently treated on a monthly baSIS WIth DeadlIne 
to control the heartwater and Panacur to control worms 
and dIarrhoea No deaths occurred thereafter 

Out of the remammg 52 goats, 48 were selected for 
the experIment based on age and weIght The age range, 
based on dentItIOn, was from 14 to 23 months 
IndlVldual goat weIghts varIed from 12 to 29 kg at the 
start of the feedmg penod The goats were grouped 
accordmg to age and weIght from whIch they were 
randomly assIgned to the treatments mdicated m 
Table 1 

Table 1 ASSIgnment of goats (m groups of 4) to the different 
dwtary treatments 

Dietary Levels of protem supplement 
treatment Og 80g 160g 

Grazmgonly (4) (4) (4) 

Grazmg + maize stover (4) (4) (4) 

Grazmg + sugar cane tops (4) (4) (4) 

Grazmg + pmeapple pulp (4) (4) (4) 

The goats were grazed on natural pastures from 
1100 to 1600 hours after whIch they were gIven the crop 
by-products and water ad ltbltum overmght The protem 
supplement was gIven at 0800 hours 

The goats were weIghed at two-week mtervals and 
mtakes of the crop reSIdues and supplement were 
momtored on a regular baSIS 

Feed composItion 

The dommant grass speCIes grazed were Hyparrhema 
fllzpendula H dlssoluta Heteropogon contortus 
Eragrostls racemosa BothrlOchloa msculpa and 
Brachzarza brzzantha whIle the shrub speCIes mcluded 
Acacza mlot/ca A caffra Termmalla phanerophlebza 
Mella azedarach Combretum aplculatum and 
Dlchrostachys nyassana The chemIcal composItIon of 
the grass and shrub speCIes durmg the study penod IS 
presented m Table 2 together WIth those of maIZe stover 
(MS), sugar-cane tops (SeT) and dned pmeapple pulp 
(DPP) The protem supplement was prepared by mlXlng 
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Table 2 The chemical compOSitIOn of natural graZing and crop by products 

Feeds OM(%) CP (% OM) CF(%OM) EE(% OM) Ash (% OM) NFE(%OM) 

Grass 95 35 31 3 07 47 598 

Browse 93 107 139 57 

Maize stover 92 42 344 2 I 44 549 

Sugar cane tops 92 42 343 22 69 524 

Pmeapple pulp 92 34 16 I 16 42 747 

DM = dry matter CP = crude protem CF = crude fibre EE = ether extract NFE = mtrogen free extract 

a commercial concentrate WIth yellow maIze to gIve a 
hIgh protem concentrate (HPC) mIxture WIth an average 
protem content of 26% 

Results and diSCUSSIOn 

Dally mtakes of MS SeT and DPP WIthout protem 
supplementatlOn and momtored weekly from 
mId-September to November 1994 are presented m 
FIgure 1 

The dally mtakes of MS and SeT were simllar 
averagmg about 80 g over the eIght-week penod 
However, mtake of DPP was much hIgher reachmg a 
peak of 750 g per day m the SIxth week MS and SeT 
are known to be low quahty roughages whIch contnbute 
httle to ammal productIOn unless subjected to some 
phySICal or chemICal treatments Dned pmeapple pulp 
appears to be a good source of energy for the goats 

There was no eVIdence of any dramatIc 
Improvement m mtake ofMS and SeT and DPP through 
protem supplementatIOn (FIgures 2, 3 and 4) At a low 
level of protem supplementatIOn the mtakes of MS and 
DPP were shghtly depressed 
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Figure 1 Changes In dally Intake of crop reSidues with time 
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Changes m bve weIghts of the SwaZI goats over a 
75-day penod under dIfferent dIetary treatments are 
presented m Table 3 

HIgh level protem supplementatIOn Improved 
growth rate m goats grazed on natural pastures only as 
well as those fed crop-resIdes m addItIon to grazmg 
Growth response to protem supplementatIOn was more 
remarkable under grazmg only and when grazmg was 
combmed WIth the feedmg ofDPP The better Improved 
growth rates observed m goats grazed on natural 
pastures only and those gIven DPP m addItion to grazmg 
suggest that protem was more hmIhng m those 
Clfcumstances than was the case mammals fed SeT and 
MS m addItIOn to grazmg (Table 1) The DPP could also 
have been better utIlIsed because of Its low crude fibre 
content and hIgh energy potentIal compared to SeT and 
MS 

ConclUSIOns 
Growth rates m goats under natural grazmg can be 
Improved If supplemented WIth adequate protem It 
seems then that under the grazmg condItIons studIed 
protem could be a more hmItmg factor for goat 
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Table 3 Changes In lzve wezght of goats under different dzetary treatments 

Og 

A WC (kg) ADG (g) 

Grazmgonly 49 653 

Grazmg + malze stover 24 320 

Grazmg + sugar cane tops 25 333 

Grazmg + pmeapple pulp 45 600 

* Awe = average weight change ADG = average dietary gam 

production than energy There IS therefore a need to 
explore cheap and easIly avaIlable protem sources 
When protem IS avrulable, the energy reqUIrement can 
be further supplemented wIth DPP Maize and 
sugar-cane tops have lnmted possIbIlitIeS for Improvmg 
weIght gams m goats unless subjected to some phYSIcal 
or chenncal treatments 

Level of protem supplement* 

80 g 160 g 

A WC (g) ADG (g) A WC (kg) ADG (g) 

47 627 61 81 3 

27 360 35 477 

3 1 413 36 480 

61 813 63 840 

Reference 
Ogwang B H Mavlmbela D Vllakati Rand Khumalo G Z 

1994 SOCIO economic aspects of goat nutntlOn 10 

SwazIland In Lebble S H B Rey Band lrungu E K 
(eds) Small Ruminant Research and Development In 

Afrzca Proceedings of the Second Blenmal Conference 
of the Afrzcan Small Rumznant Research Network AlCC 
Arusha Tanzanza 7-11 December 1992 ILCA 
(InternatIOnal Livestock Centre for Afnca)/CTA 
(Technical Centre for AgrIcultural and Rural 
CooperatIOn) ILCA AddiS Ababa EthIOpia pp 15-18 

Effet d'une complementation de residus de recoltes et de 
sous-produits agro-industriels sur les performances de croissance 

des caprins Swazi 

Resume 
L' elevage capnn est caractense au SwaZIland par 

une fruble productIOn, due a la mauvruse gestIon des 
parcours et aux fluctuatIons srusonmeres des ressources 
aItmentalres du betail Les secheresses penodIques et les 
longues penodes seches I hlver entrainent des stress 
nutntIOnnels nUlSlbles a la productlvlte des capnns La 
presente etude vise a evaluer la croissance de Jeunes 
boucs SwaZI eleves sur paturages naturels comple
mentes avec du fom de tIges de mrus, de bouts blanc.s de 
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canne a sucre et de pulpes d ananas sechees II ressort 
des resultats enregistres que a) la complementatIon 
protelque amehore la crOissance des capnns eleves sur 
paturages naturels b) les pulpes sechees d ananas 
constItuent une excellente source potentlelle d'energle 
pour les capnns c) la complementation protelque des 
pulpes d ananas accelere la crOissance des ammaux et 
d) sous leur forme actuelle les tlges de mrus et les bouts 
blancs de canne a sucre n'ont qu'un effet limite sur la 
crOIssance des capnns 
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Species abundance, food preference and nutritive value of 
goat diets in the semi-arid lands of east-central Kenya 

N K Osoio, J N Kznuthza, C K Gachum, A M Okeyo, 
M M WanYOlke and M Okomo 

Umverslty a/Nairobi, Faculty a/Veterinary Medicine POBox 29053 Nairobi Kenya 

Abstract 

The key forage specIes and nutrIent composItIOn of 
forage specIes preferred by free-rangmg East Afncan 
goats m rangelands of eastern-central Kenya were 
determmed One hundred and five forage specIes were 
IdentIfied mcludmg 30 tree, 29 shrub, 20 grass and 25 
forb specIes Shrubs and short trees were the most 
preferred forage specIes and thus formed the bulk of the 
goat dIets Iromcally the forage specIes most preferred 
by the goats were not necessanly the most abundant on 
the ground, mdicatmg that ease of accessIbIlIty and 
palatabIlIty may be Important determmants for chOIce of 
a forage specIe That grasses and forbs were the least 
preferred could be largely explamed by the fact that 
goats are naturally browsers 

Introduction 

RaIsmg of 11 vestock by pastoralIsts, agro-pastoralIsts or 
commerCIal ranchers IS the smgle most Important 
economIC aCtIVIty m the and and semI-and lands 
(ASAL) of Kenya Over two-thuds of Kenya 
(approXImately 492,100 km2) IS claSSIfied as ASAL 
More than half of thIS area receIves less than 370 mm of 
van able ramfall annually and IS further charactensed by 
varIabIlIty m pasture and water aVailabIlIty Dunng the 
peak of the ramy season feed resources avaIlable to 
ammals are hIgh m qUalIty and quantIty and ammals gam 
weIght faIrly fast Conversely, at the peak of dry spell, 
avaIlable forage resources are too low m qualIty and 
quantIty and ammals mevitably lose weIght Important 
domestIc ammals m ASAL Include, cattle, sheep, goats 
and camels 

Recent mcreases m the human populatIon due to 
better lIvmg standards, have been accompamed by 
mcreases In total lIvestock numbers III the ASAL 
especIally among pastorallsts who to a large extent 
depend on these ammals for theIr SubSIstence Increase 
m human populatIOn III hIgh potentIal areas has also 
resulted m nugratIon of people to the ASAL III search of 
arable land In addItIOn, among the IndIgenous 
commumtIes, there IS a growmg tendency towards a 
more cash-onented economy as eVIdenced by 
subdIVISIon of communal lands mto small mdIvIdual 
parcels and acqulSltIOn of title deeds Thus famIlIes are 
mcreasmgly becommg sedentary but on land umts too 
small to meet theIr food needs There IS therefore 

Small Ruminant Research Network Workshop 

overstockmg resultmg In range degradatIon espeCIally 
around settlements and cultIvated areas 

Even WIth IndIVIdualIsatIon of land ownershIp 
dImmIshmg household land umts and the termmal 
breakdown of tradItIOnal communal grazmg systems, 
lIvestock productIOn remruns the mamstream economIC 
actiVIty for these areas In order to make meanmgful 
recommendations to land owners on proper manag
ement of these lands, espeCIally under the currently 
emergIng land use/ownershIp paradIgms, range 
managers ought to have a thorough knowledge of the 
most SUItable kInds of ammals, theu nutnent 
reqUIrements forage preferences and quahty of 
aVailable forage 

InformatIOn on food habIts of pastoral lIvestock m 
the East AfrIcan ASAL IS scarce LIvestock select theIr 
dIet from a complex mIxture of plant speCIes and/or 
plant parts (Arnold 1960 Arnold 1962) Why an ammal 
selects one plant and not another IS stIll a puzzle ChOIce 
varIes WIdely and seems to depend on avrulabIlIty DIet 
selectIon may modIfy the speCIes composItlon of the 
pastures m the long run (IllIllS 1986) WIth the potentIal 
danger of lowenng the qualIty of the dIet ContInued 
grazmg pressure Increases the number of unpreferred 
plant speCIes at the expense of the preferred speCIes 
(Tadmgar, personal commumcatIOn, 1984) Due to WIde 
temporal and spatial varIation m forage preference and 
nutnent compOSItion of dIets selected by dIfferent kInds 
of rummants, research mformatIOn generated from a 
gIVen area and kmd or class of ammals, has hmIted 
mference (space) and should not be appbed to too WIde 
an area It IS therefore, Important to establIsh local food 
habIts and nutnent compOSItIon data bases for the 
vanous types of domestIC and wIld anImals utIbsmg 
partIcular range types 

The mam purpose of thIS study was to determme 
the key forage speCIes and nutrIent compOSItIon of dIets 
selected by free-rangIng East AfrIcan goats In 
rangelands of eastern-central Kenya 

Materials and methods 

Study area and procedures 

The study was conducted at the Umversity of NrurobI'S 
Machang' a FIeld StatIon sItuated approxImately 150 km 
east of NaIrobI and next to Kamburu Dam on the eastern 
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bank of upper Tana rIver The statIon IS approxImately 
500 ha m area and hes at 1 S latItude 37 E longItude 
and about 700 m altItude However the study was 
hmlted to a 20 ha area frontmg the Embu-KItUl mam 
road The area gently nses from the Kamburu Dam to 
the top of the rIdge 

The mean annual ramfallls 650 mm commg m two 
seasons - March through May, short ramy season and 
October through December long rams Sods on the 
statIon are developed from undIfferentIated types of 
gneIsses of Basement System They are well dramed, 
shallow dark red to yellowIsh red stony loamy sand to 
clay (Kenya SoIl Survey, Mlsc SoIl Paper M 19, 2nd 
Impr NairobI 1979) Machang'a vegetatIOn IS descnbed 
as bushed shortgrass savannah with buffel grass 
(Cenchrus clllarlS) and horsetaIl grass (Chlons 
roxburghlana) predommant Saltbush IS a common 
palatable shrub SUItable for re-estabhshmg pasture on 
overgrazed and eroded places (East Afncan LIvestock 
Survey Atlas, 1967) Recommended stockmg IS about 
three hectares per hvestock umt (LU) 

SpeCIes composItion and relative 
abundance 

At the begmmng of the November/December wet 
(green) season of 1993, botamcal composItIon and 
relattve abundance of both herbaceous and woody plant 
speCIes layers were detennmed ThIS mvolved the use 
of lme mtercept method, where 10 transects, 100 m long 
by 200 m apart, were laid across the slope and all 
herbaceous plant specIes mtercepted by the tape 
Identtfled Herbaceous layer determmatlOn mvolved the 
quadrat method, where ten 1 m2 quadrats were laId at 
equal mtervals along each transect Each quadrat was 
further subdIvIded mto four quarters and dIfferent plant 
speCIes occurnng m each quarter Identtfied enumerated 
and recorded For trees and shrubs above 2 m hIgh 10 
m X 10m quadrats were used and dIfferent speCIes 
occunng withm each quadrat IdentIfIed, counted and 
recorded The relattve abundance for each plant specIes 
was calculated as follows 

R 1 b d f A 
Number of times sp A occurred 

e ative a un ance 0 sp = 
No ofhmes all sp occurred 

To convert number of plants per m2 mto number 
of flants per ha, the denSIty value IS multtphed by 10,000 
m 

Number of bItes and time spent on 
mdividual speCIes 

The method used to study forage preference mvolved 
close observatIOn of randomly selected ammals (one at 
a tIme) as they grazed wIth the others A base flock of 
45 East Afncan goats was used from whIch one ammal 
was selected for the bIte count study The selected goat 
was closely followed and observed by two enumerators 
who recorded the number of bItes and tIme spent on each 
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plant speCIes as the goat grazed or browsed A bIte was 
taken as the act of breakmg off or plckmg up a pIece of 
forage The tIme spent by the ammal feedmg on one 
mdlvldual plant WIthout walkmg one full step was 
estImated m seconds and recorded The ammal was 
observed for 30 mmutes begmnmg at 0930 hours 

The flock was grazed m dIfferent areas and a 
dIfferent goat was randomly selected for observatIOn so 
that dIfferent goats were used on the five grazmg umts 
The fIve goats selected dunng the fIrst round of grazmg 
rotatIOn qualIfIed as expenmental animals for 
subsequent rephcates ThIS observatIOn procedure was 
repeated for as long as there was no nottceable change 
m the vegetatIOn 1 e unttl the rams began If It was a 
dry-season grazmg, or untIl the dry season set m If It was 
green-season grazmg 

Forage dIgestibIlIty and chemIcal 
composItIOn 

Plant matenal representatIve of that selected by the goats 
was hand-clIpped, sun dned for three days and then oven 
dned at 40 C for four days The dry forage samples were 
ground m a WIley MIll usmg a 1 mm screen The 
matenal was later chemIcally analysed for NDF, ADF 
(Van Soest and Wme 1967), N P, Ca, Mg, K, Na Zn 
Cu and Fe (AOAC 1975) DigesttbIhty esttmates usmg 
the nylon-bag techmque (0rskov et a11980) for 48 hours 
mcubatlOn was also conducted 

Results and dISCUSSIon 

VegetatIOn Botamcal compOSItion 

Tables 1a and b gIve an mventory of the plant speCIes 
occurnng m the study area and theIr relatIve denSIty 
(plantslha) One hundred and fIve plant speCIes were 
IdentIfIed compnsmg, 30 trees 29 shrubs 20 grasses 
and 25 forbs Smce the survey was conducted soon after 
the onset of the short rams, a large number of tree and 
shrub seedhngs was observed 

The most dommant tree speCIes wlthm the study 
area was Acacza brevIsplca Others Included 
Combretum zehen Commlphora npana Termmalza 
brownu Grewza vlllosa Acacza mlotlca Boswelza sp, 
Lannea flocesca and Commlphora bovmzana m that 
order The most domInant shrub was Hermama 
alhlenS1S Others, m order of Importance were Grewza 
blcolor, Gmdza latlfolza Premna hllderbrandtll 
Dlchrostachys cznerea Acalypha frutzcosa and 
May tenus putherlzcklOldes Of the grasses, annuals 
dommated the SIte due to theIr oppotumstlc nature The 
most dommant grass speCIes was Anstzda kemensls, 
followed by Eragrostls caespltosa and Latlpes 
senegalense Most of the perenmal grasses had not come 
up Among the forbs OClmum sp was most dommant 
followed by RholCISSUS tndentata Pentas sp 
Stylosanthes aspera and Acanthospernum hlspldum 
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Table la Average plant populatIOn densl!} (plants/ha) of trees and shrubs En the study area 

Trees Plants/ha Shrubs Plants/ha 
Acacta etbalca 10 Wtthama somnifera 10 
Acacta brevIsplca 65 TrlUmfetta sp 40 
Lanneatnphylla 35 Grewta blcolor 80 
Combretum moUe 35 Sida ovata 45 
Walbergta sp 10 Combretum aculeatum 45 
Grewta villosa 40 Premna hllderbrandtu 75 
Acacta mloflca 40 Indogofera schlmperu 15 
Acacta meUifera 20 Indlgofera lupatana 5 
Commlphora npana 50 Acalypha frutzcosa 70 
Bosweila sp 40 Grewla slmlils 35 
Commlphora afncana 35 HibiSCUS calyphyUa 15 
Zanthoxylum chalybea 5 Aspangus racenosus 40 
Termmaila brownu 50 Hermama alhlensls 220 
Acacia toruils 5 Ormocarpum trzchocarpa 50 
Combretum zehen 55 Cassta smgueana 15 
Acacta hocku 25 Dlchrostach)s cmerea 75 
Steganotaema arailaceae 5 Thumbergla holstll 10 
Ochna mermls 10 Tephrosta villosa 20 
AlblZla amara 10 Ipomoea kztuensls 5 
Lannea floccosa 40 May tenus putherilcklOldes 70 
Commlphora bovmtana 40 Ormocarpum klrkll 5 
Commlphora campestns 10 Gntdla latifolla 80 
Termmaila spmosa 5 Hoslundla opposlta 25 
Dalbergla melanoxylon 10 Indlgofera clifordlana 15 
Euphobla nYlkae 25 Crotolana gooformls 40 
Commlphora schlmperu 5 Croton dlchogamus 5 
Makhamta sp 15 Rutya frutlcosa 5 
Entada abyssmta 5 HibiSCUS mlcranthus 20 
Lonchocarpus sp 10 Zimama americana 5 
Cordta gharaf 5 

Table Ib A verage plant populatIOn densl!} (plants/ha) of grasses andforbs m the study area 

Grasses Plants/ha Forbs Plantslha 
Setana vertlCllata t* RhOlCISSUS trzndentata 5 
Dactyloctemum aegyptlca 2 Oamum sp 80 
Brachtana reptans 1 Pentas sp 5 
Ansflda kemensls 6 Stylosanthes frultlcosa 5 
Enteropogon macrostachys 2 Achranthes aspera 3 
Eragrostls superba Solanum mcanum 3 
Chlons vlrgata t Alternthera pungens 2 
Eragrostls caespztosa 3 Acanthospernum hlspldum 4 
Latlpes senegalense 3 Commelma benglhelensls 
Heteropogon controtus t Tnbulus terestrzs 
Mlchrochloa kunthll 2 Pupaila lappaceae 
Themeda tnandra t Convolvulus favmosus 
Dlglfana macl0blephera 2 Oxygonum smuatum 
Chlonsroxburghmna Indlgofera splcata 
Dlgltana gazenslS OClmum baclllcum 
Latlpes senega lenses Tephrosza pumlla 
Ansuda adoensls Blepharzs hlldebrandtu 
Dlgltarza falutma Ph)llanthus maderaspatens 
Tragus berteromanus Bar/erta proxima 
Rhynchelztrum roseum Asystasta schlmperz 
Arzstlda sp HibiSCUS mlcranthus 

RhOlCISSUS trzandenta 
Zorma glachldtata 
Bldens plilosa 
Ipomoea oenothrae 

* t = trace amounts «0 05 piants/ha) 
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Forage preference 

Shrubs and short trees were the most preferred forage 
plants and hence formed the bulk of the goat dIets 
(Table 2) The fIve most preferred shrubs were 
May tenus putterlzckzOldes Premna hllderbrandtll 
Hoslundza opposlta Dlchrostachys cmerea and 
Combretum aculeatum III that order However, these 
plants were not the most abundant on the ground 
suggestIng that the plants/grazable plant parts were 
possIbly both more accessIble and palatable and 
therefore more senously sought after by the goats Only 
Premna sp showed a close relatIonshIp between ItS 
relatIve preference and ItS abundance on the ground
thIrd and second, respectIvely 

Table 2 Mean number of bItes and time (m seconds) spent on 
varIOus forage specIes w!thm the study area 

Mean 
number of Mean 

Forage specIes bItes time spent 

May tenus putterllcklOldes (s*) 31 44 

Ochna mermlst (t) 24 36 

Premna h!ldebrandtu (s) 23 30 

Hoslundla opposlta (s) 21 31 

D!chrostachyus cmereas (s) 18 24 

Combretum aculeatums (s) 18 20 

AcaCia hockll (t) 15 19 

Grewla blcolor (s) 14 22 

AcaCia meillfera (t) 14 17 

Thumbergla holstu (s) 13 16 

Acalyphafrutlcosa (s) 13 16 

Barlena proxima (g) f 13 18 

Combretum moUe (t) 11 20 

Oc!mum spp (1) 10 13 

Grass (bulked) 8 10 

Boswella hllderbrandtll (t) 7 10 

Hermanza alhlens!s (s) 4 11 

*s = shrubs t = tree g = grass f = forb 

Among the trees Ochna mermls and AcaCIa sp 
were the two most preferred plants Ochna mermlS 
ranked second to the most preferred shrub May tenus 
putterlzcklOldes Ochna sp however ranked low III 

avallablhty on the ground Grasses and forbs were least 
preferred whIch IS because goats are naturally browsers 
and these plants were least abundant on the study area 

Table 3 represents correlatIOn and regressIOn of the 
number of bItes (preference) on nutrIent components 
(ADF, NDF, IVDMD N P and Na) There was a 
POSItIve and sIgmfIcant correlatIon between ADF Nand 
Na WIth number of bItes P showed a sIgmfIcant negatIve 
correlatIOn 

ADF, Nand Na had a sIgmficant pOSItIve causal 

(regreSSIon coeffiCIent) effect on preference NDF, 
IVDMD and P had no sIgmficant causal relatIonshIp 
WIth preference although P and dIgestIbIlIty had 
IllsIgmfIcant negatIve regreSSIOn coeffICIents (-1 83 and 
-0 12, respectIvely) on preference It can therefore be 
concluded that the dIfferent plant speCIes were more 
preferred due to relatIve contents of ADF, N or Na and 
less preferred due to relatIve P contents (Tables 3 and 4) 

A multIple regreSSIOn analYSIS showed that the 
most Important components that mfluenced preference 
III thIS study were N (055) and P (-3 16) NDF (0 25) 
and ADF (023) were less Important due to large 
standard errors assOCIated WIth the estImates 
Conversely although the partIal regreSSIOn coeffiCIents 
of dIgestlbIhty (-0 13) and phosphorus (-3 16) were 
negatIve the estImates were mSlgmficant due to large 
standard errors Work IS contmuIllg m thIS area and WIth 
more data, a clearer pIcture of these relatIOnshIps WIll 
become eVIdent Slllce It IS pOSSIble that other 
components of the dIets such as sapomns and tannms 
that were not conSIdered III thIS study could have played 
a major role In determInIng the relatIve dIetary 
preference 
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Table 3 The correlatIOn and regressIOn coeffiCIents between plant species preference and nutnent components 

CorrelatIOn SImple regressIOn Partial (multIple regressIOn 
Nutnent component coeffiCIent coeffICIent coeffiCIent) 

ADF(%)* 03400 035 (0 27) -023 (059) 

NDF(%) 00001 016(021) 025 (049) 

IVDMD(%) -02700 -0 12 (0 11) -0 13 (021) 

NItrogen (N) 03000 030 (0 29) 055 (041) 

Phosphorus (P) -00500 -1 83 (1 83) -316(428) 

SodIUm (Na) 03400 034 (0 03) 006 (0 03) 

* ADF = aCId detergent fibre NDF = neutral detergent fibre IVDMD = In VItro dry matter dlgestlblhty 
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Table 4 Nutrltlve value of some of the forage plants preferred by goats at Machang a 

ADF ADF Ca Mg K Na Zn 
Plant sQecles % % (g/kg) % (mglkg) (mglkg) (mg/kg) P N 
Premna hlldebrandtn 2673 3580 815 16 157 272 67 23 234 
Grass (bulked) 2796 3558 45 18 171 116 34 25 146 
Indlgofera splcata 2898 3553 553 62 133 61 32 
Acacia ataxanthe 2363 3690 200 38 76 75 54 

Boswella hllderbrandtu 3043 4297 17 68 76 95 54 10 108 
Aspllha mossamblscensls 3043 4297 321 43 249 48 64 16 298 
May tenus putterhcklOldes 3897 4689 155 46 75 163 31 08 182 
Combretum sp (bulk) 3093 3692 82 3 1 104 48 26 30 210 

Crotolana goodfornlls 2039 3614 103 25 176 34 64 

AcaCIa hockll 2221 3621 112 19 87 28 08 133 
Tephrosla vlllosa 3548 5328 114 25 104 55 41 

Uchna mernllS 3496 5591 198 34 49 20 23 08 251 
Dlchrostachys cmena 4424 5510 122 28 72 109 25 
Grewla blcolor 3650 5992 198 39 115 41 20 20 219 

Stephama abysslnlca 3125 4920 117 25 205 41 50 

Lantana camara 2462 5649 197 67 188 48 38 

Dalbergza melanoxylon 3815 6747 147 29 145 82 12 

AcaCia mellifera 2806 51 71 176 36 126 129 28 28 276 

AcaCia tortzlls 4644 5239 128 29 126 88 24 
Combretum aculeatum 2764 4821 15 1 23 115 82 73 30 210 
OClmum sp 2815 4453 161 46 216 55 61 18 259 

Barlerla e.roxlma 3963 5393 395 59 101 109 35 18 205 
ADF = aCid detergent fibre 

Arnold G W 1962 Factors wlthm plant associatIOn affectmg Forage behaVIOr and diet selectlon In Gudmundsson 0 (ed) 
the behaVIOr and performance of grazmg anImals In Grazing Research at Northern Latltudes Plenum Press 
Cnsp D J (ed) Grazmg In Manne and Terrestrzal New York USA 
EnVIronments pp 133-184 

0rskov E R De Hovell F D and Mould F 1980 The use of 
the nylon bag techruque for the evaluatIOn of feedstuffs 
TropIcal Ammal ProductIOn 5 195-213 

Abondance des especes, preferences alimentaires et valeur 
nutritive des rations des chevres des terres semi-arides du 

centre-est du Kenya 

Resume 
Les pnnclpales especes fourrageres et Ia 

compOSItIon nutrItIve des plantes preferees des chevres 
d AfrIque de I Est en parcours hbre sur les paturages du 
centre-est du Kenya ont ete determmees Cent cmq 
especes fourrageres ont ete IdentlfIeeS, y compns 
30 arbres 29 arbnsseaux, 20 grammees et 25 especes 
herbacees non grammeennes Les arbnsseaux et les 
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arbres de petite taIlle etalent les plantes preferees des 
chevres et constlturuent par consequent 1 essen tIel de 
leur ratIOn Cuneusement les especes preferees 
n etruent pas necessarrement les plus abondantes ce qUI 
mdlque que la faclhte d acces et I' appetlblhte pourralent 
etre d Importants determmants du ChOlX des ammaux 
Le peu de faveur dont JOUlssruent les grammees et les 
autres especes herbacees pourrrut s'expltquer par la 
preference naturelle des caprms pour les hgneux 
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Possible impact of disease and reproductive wastage on the 
productivity of tropical small ruminants: An overview 

E Mukasa-Mugerwa 

InternatIOnal LIvestock Centre/or A/nca (ILCA) 
POBox 5689 AddIs Ababa EthIOpIa 

Abstract 
Small rumInants contrIbute sIgnIfIcantly to meat (and 
sometImes mIlk) productIon In AfrIca and hence In 
meetIng the current shortfall created by the fast nSIng 
human populatIOn Flock prodUCtIVIty may, however, be 
affected by a wIde range of dIsease problems and 
reproductIve wastage The Impact of dIsease may be 
through mortalItIes and abortIons or through morbIdIty 
and such subclInIcal effects lIke weIght loss or reduced 
gaInS, reduced carcass weIght and qualIty and the cost 
of tIme and money Illvolved III controllIng or 
overcomIng the effects of dIsease Thus, a top prIOrIty 
In operatIng successful small rumInant enterprIses must 
be adequate attentIon to health problems and the causes 
of reproductIve wastage Losses due to mortalIty often 
have severe and easIly quantIfIable economIC Impact, 
but losses In productIOn due to morbIdIty are commonly 
underestImated because they are dIfficult to estImate 
ThIS paper proVIdes a background agamst whIch specIfIc 
effects of the role of health problems and reproductIve 
wastage on productIon can be dIscussed 

IntroductIon 

The problem 

FIve major trends are taktng place today whIch need to 
be recognIsed to put thIS presentatIon Into perspectIve 
FIrst, there IS a rapIdly growmg human populatIon m the 
world's developIng regIOns, Illustrated for sub-Saharan 
AfrIca (SSA) In Table 1 In comparIson to LatIn AmerIca 
and ASIa where the rate of human populatIOn mcrease 
respectIvely peaked at 2 8% and 24% annually m the 
1955-60 and 1975-80 penod and has smce declIned to 
2 3 and 1 7% today the SSA populatIon Increase peaked 
to 28% m 1990-95 and IS only Just begmmng to show 
some dechne A rapIdly growIllg populatIOn IS 
frequently aSSOCIated WIth msuffIcIent human nutrItIOn 
and low Intake of food of ammal ongIn Meat 
consumptIOn m developed countrIes IS for example SIX 
tImes as hIgh as m developmg countnes and the dlspanty 
m mIlk consumptIon IS over sevenfold (KrostItz 1991) 
SIgmficantly these gaps appear to be mcreasmg 

Second, the rapId SSA human populatIOn Increase 
has tended to reduce regIOnal economIC growth For 
mstance per capIta GDP decreased 2 2% m the 1980s 
resultmg m lower personal mcomes ThIrd, the rates of 
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urbanIsatIon as people move from rural to CIty locatIons 
m developIng countrIes are growmg at a faster rate that 
the overall rate of populatIOn Increase (Table 2) But 
fortunately, forth, rapId urbanIsatIon often tends to 
mfluence anImal agrIculture partly because of changmg 
patterns In food demand brought about by the Increased 
purchasmg power of the CIty people Such a pOSItIve 
trend ought to create better markets for farm products 
and mcrease commerCIalIsatIon of agnculture In fact, 
mean response m the demand for mIlk, meat and eggs IS 
estImated at 8, 9 and 9 5%, m contrast to 2% for cereals, 
whenever urban peoples' mcome has lllcreased by 10% 
(Jahnke 1982) However, fIfth, rural farmers are already 
also askmg for hIgher mcome for theIr products 

Table 1 Human populatlOn prOjectlOns for sub Saharan 
Africa 1990-2025 

Annual growth 
PopulatIOn rate (% 5 year 

Year {lll1lhons} Qenod} 
1990 498 
1995 580 3 1 
2000 676 3 1 
2005 784 30 
2010 902 28 
2015 1028 26 
2020 1159 24 
2025 1294 22 

Source Wmrock (1992) 

The prOjected target 

The present low sllpply of anImal products m the 
developIng regIOns IS unfortunately agaInst the 
background that 52% of world cattle 77% of buffaloes 
24% of sheep and 63% of goats are found m the trOPICS 
Meat productIOn effICIency estImated as kg meat per 
lIvestock umt IS Just 118 kg m SSA m contrast to 123 
m AfrIca as a whole 126 m ASIa and 135 m LatIn 
Amenca All are however, stIll lower than the 155 
average for all developed countrIes 

To meet the nsmg demand for anImal products 
from mdIgenous sources, the World Bank estImates that 
anImal productIOn (meat and mIlk) must mcrease by 4% 
per year untIl 2025 to feed the populatIOn Improve 
nutntIOn and elImmate Imports At thIS rate mIlk 
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productIOn would reach 19 rmllIon tonnes and cow and 
goat mIlk 43 mIllIon tonnes Rummant lIvestock 
mcludmg small rummants, are expected to account for 
60% of the expected mcrease m meat productIOn and 
almost all of the mIlk The rest of the meat wdl come 
from poultry and pIgS Currently, about 66 mllhon sheep 
and 55 mllhon goats are slaughtered annually for meat 
m Afnca from respectIve populatIons of 206 and 171 
mllhons About 57% of the sheep and 65% of the goats 
m SSA are found m the arId/semI-and agro-ecozone, 22 
and 26%, respectively, m the humld/subhumld ecozone 
and 21 and 9%, respectively, m the hIghlands (ILCA 
1987) The most rapId hvestock populatIOn growth rate 
of 22% IS takmg place m the subhurrud/serru-and 
ecozone, followed by 1 0% m the highlands and Just 
o 2% m the and areas 

Technical constraints to production 

Rumlllant hvestock are pnmanly raised under 
tradItIonal systems charactensed by low mputs These 
systems cannot produce the mcreased amounts of crop 
and hvestock products for the projected mcreases m 
human populatIon It IS estimated that unless steps are 
taken to address major techmcal constramts to 
productIOn and If current use of lllputS remaIn 
unchanged, the land area reqUIred to support the 
populatIOn by the year 2010 would have to be expanded 
by more than 100 rrulhon ha, or 5% (FAO 1986) 

Table 2 The rate of urbanzsatlon as per cent of the total 
popuiatlOn In sub Saharan Africa 1960-2025 

Year % urban 

1960 118 

1965 137 

1970 159 

1975 188 

1980 220 

1985 254 

1990 290 

2000 363 

2010 435 

2025 542 

Source Wmrock (1992) 

Major techmcal constramts to hvestock productIOn 
mclude madequate feed supply, poor am mal health, 
10w-YIeldmg ammal genotypes and mlmmallevels of 
management In partIcular the need for mcreased 
human food and cash crop production m the tropICS has 
reduced the SIze of grazmg lands and land for mtenslVe 
fodder production ThIS has made nutntlOn a major 
constramt to lIvestock productlOn UndernutntlOn 
further mcreases the nsk to ammals of dIsease 
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Temperate rummant ammals are adapted to feed 
sources of relatively hIgh fIbre content but suffiCIently 
unhgmfled to prOVIde most dIetary energy m the form 
of cellulOSIC carbohydrates In these modern 
management regImes ammals have access to well 
balanced arrays of nutnents, and the level of productIOn 
IS largely determmed by mtake levels But thIS IS not 
necessardy so among tropIcal ammals TropIcal pastures 
andlor crop reSIdues are often defICIent m essential 
nutnents partIcularly trace elements and nItrogen 
needed by rumen mIcrobes for effICIent growth (Leng 
1990) It IS also pOSSIble that a low protem energy ratIO 
that results from thIS translates mto a hIgh heat 
mcrement m the rumen and hIgh metabohc heat 
productIOn In the body, WhICh at tImes Interacts WIth 
clImate to produce heat stress whIch In turn reduces feed 
mtake Overall reproductIOn and produCtIVIty are thus 
further compromIsed InabIlIty to feed ammals 
adequately throughout the year IS the most Important 
techmcal constramt for most tradItIonal ammal farmers 
And, feed aVaIlabIhty and cost wIll be the major 
deterrrumng factor as to whether the 4% annual mcrease 
target m productIOn can be met 

DIsease constraInts of small 
rumInants 

Although tndigenous breeds of goats and sheep are faIrly 
well adapted to the tropIcal enVIronments, the maJonty 
of ammals are raised tradItIonally under extensIve 
free-roarrung management systems WIth no speclahsed 
mput mto housmg care nutrItion or dIsease treatment or 
preventIOn A small percentage of anImals are however, 
raIsed mtensively, sometImes even under a 
cut-and-carry system of management Here, anImals are 
afforded better shelter, nutrItIOn and health care and 
often achIeve hIgher prodUCtiVIty The type and Impact 
of dIseases on productIOn vanes WIth the level of 
management 

Common diseases 

Table 3 hsts the more Important and common dIseases 
of small rummants by etlOlogical agent DIseases 
SIgnIficantly reduce anImal prodUCtiVIty lITespectIve of 
ecologICal zone 

ContagIOus capnne pleuropneumoma (CCPP) and 
peste des petIts rummants (PPR) are WIdely dIstnbuted 
dIseases whIch unless properly controlled can hmit 
ammal productIOn over WIde areas ParaSItic and VIral 
mfectIOns are mamly vector transmItted and theIr 
prevalence IS therefore largely mfluenced by the 
enVIronment No effectIve vaccme or chemotherapeutIc 
control method IS currently avaIlable for most of these 
ailments It IS estImated that SSA's annual losses due to 
mortahty alone may be eqUIvalent to 2 bilhon dollars 
WIth about that same amount due to losses m morbIdIty 
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Table 3 Some common diseases of sheep and goats 

Infectious 

ParasItiC 

Nutntlonal 

Reproductive 

Traumatic 

Broncho pneumoma contagIOus 
caprme pleuropneumoma (CCPP) 
caseous lymphademtls contagIOus 
ecthyma ententls peste des petits 
rummants 

COCCidIOSIS helmmthIasls mange 
trypanosoffilasls tIck borne dIsease 

Energy and protem defIcIencIes 

AbortIOns, metntls, pennatal mortality 
stIllbIrths mastItis 

Hermas, fractures 

ParasitIc mfestations 

Some studIes have noted that the extenSIve grazmg 
system of management for most sheep and goats, results 
In ammal faeces beIng deposIted wIdely WhICh 
sIgmficantly reduces the chances of mfectlOn wIth tlurd 
stage larvae (ILCA 1979) ThIS would support the 
observatIon by Srruth et al (1986) that despIte bemg 
Irregularly drenched, paraSItIc gastro-ententIs (PGE) m 
goats was neglIgIble and clImcally ummportant m 
housed goats mamtamed on slatted floors However, 
other mvestIgatIons have found a hIgh InCIdence ofPGE 
among roamIng ammals (Adeoye 1985, Ndamukong 
1985) 

Haemonchus contortus IS the most Important 
speCIes of helmInth paraSItes responsIble for PGE m 
most ecozones except the coollughlands It causes lugh 
mortalIty partIcularly among young ammals In the wet 
season Other speCIes mclude Ostertagza Tncho 
strongylus Coopena Nematodirus and 
Oesophagostomum 

COCCIdIal oocytes are common m the faeces of 
graZIng alllmals but chlllcal cases are more 
overshadowed by heImmthIasIs MortalIty rates of up to 
6% have been observed In confined goats (OtesIle et al 
1983) 

LIterature reports are avaIlable of small rummant 
mfectIOn from BabeSia motasl, Anaplasma OVIS A 
margmale Trypanosoma VIVax and T congolense 
(SadIq 1985, SmIth et al1986, Opasma 1987) There IS, 
however, no defimte aSSOCIatIon between the serologIcal 
demonstratIons of these mfectIons and clImcal dIsease 

On the other hand the mange rrute (Sarcoptes, 
Chorwptes and Psoroptes spp) IS common, sometImes 
WIth InCIdence of 24 to over 80% even for roarmng 
ammals (Akmboade 1982 Adeoye 1985) WIth regular 
washtng thIS may be reduced to under 5% (SmIth et al 
1986) 

Bacterial and mycoplasmal diseases 

Pneumoma IS easIly the most Important bactenal health 
problem to small rumInant productIOn, beIng 
responsIble for 6 to 31 % of morbIdIty rates (Ndamukong 
1985, NJau et al 1988) In addItIOn to vermmous 
pneumoma caused by lung worms mIcro-orgamsms 
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commonly assOCIated WIth small rummant pneumoma 
are Mycoplasma mycOldes Pasteurella multoclda 
Streptococcus spp, Staphylococcus aureus and 
Corynebactenum pyogens 

Gastro-ententIs IS a faIrly common adment of 
goats and sheep The extent to whIch thIS IS attrIbutable 
to bactena IS, however, dIffIcult to ascertam ThIS IS 
because entenhs IS also commonly assOCIated WIth 
helmInthIasIs and dletehc dIarrhoea The other condItIOn 
that can be mentIOned IS Caseous lymphadenitiS whIch 
may have a morbIdIty rate of 13 to 18% especIally m 
confIned goats (Addo 1982, SmIth and van Houtert 
1988) It tends to have low mortalIty 

V Ira1 diseases 

The two most common VIral dIseases of small rumInants 
are contagIOUS ecthyma (Orf) and peste des petIts 
rurrunants (PPR) WIth morbIdIty rates of 50 to 100% 
Mortahty rates are often hIgh for PPR but low for Orf 

MetabolIc disorders 

MetabolIc dIsturbances lIke pregnancy toxaemIa, 
mmeral defiCIenCIes and nckets have occaSIOnally been 
observed They are more lIkely to occur among confined 
InstItutIOnal flocks WIth hmIted regard to proper house 
deSIgn, emphaslSlng the role of management system and 
level on the spectrum and Impact of dIseases on 
productIOn 

Effects of disease on mputs 

The effects of dIsease on Inputs revolve around the cost 
of treatment or prophylaxIS ThIS Includes drugs 
cherrucals and vaCCInes plus the cost of applIcatIOn 
and/or vetennary care The cost WIll accumulate 
substantIally In case treatment must be repeated or 
performed regularly (e g for tIck or tsetse control), or 
when ammals must be gathered over long dIstances for 
treatment 

Reproductive problems of small 
ruminants 

Common problems 

The major reproductIve problems of confIDed or 
free-roammg small rurmnants mclude abortIons stIll 
buths agalactIa mastItIs metntIs dystOCIa and 
pennatal mortabty (Falade and Sellers 1976 SmIth and 
van Houtert 1988) 

Many of the above problems are aSSOCIated WIth 
systerruc dIseases that lower the overall performance of 
the ammal, whIle others speCIfIcally cause foetal 
mortalIty abortion or male InfertIlIty Foetal mortalIty 
and abortIOn can be caused by vIbnosIs (due to 
Camphylobacter fetus mtestanalzs), salmonellOSIS (due 
to Salmonella abortus OVIS and S dublm) , Llstena 
monocytogenes, Chlamydia, sheep tIcks (Ixodes rlcmus) 
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carrymg tIck-borne fever, Border dIsease, mycotIC 
abortIOn, Q' fever (CoxIella burnettl) and Toxoplasma 
gondll It IS noteworthy that Brucella abortus IS not a 
major cause of abortIOn m sheep 

InfertIlIty m male ammals may anse from 
InfectIOus epldldymItls (caused by B OVIS and 
Actmobaclllus semlms) 

Effects of disease on output 

The effects of dIsease on output may be dIrect or 
mduect DIrect losses mclude mortalIty and morbIdIty 
Overall losses due to lIvestock mortalIty m sub-Saharan 
Afnca have been estImated at US$ 2 bIllIon (de Haan 
and Bekure 1991) Losses due to morbIdIty as reflected 
by reduced growth, IactatlOn, work output and 
reproductIOn (Judged by lambmg mterval, lambmg 
percentage, and delayed puberty etc) are probably of the 
same magnItude ThIs IS best reflected by offtake rates 
for meat, the mam purpose for whIch small rummants 
are raIsed, WhICh remaIn low (32%) In AfrIca 
Furthermore, mean carcass weIght IS only 12-13 kg per 
head WIth the result that regIonal annual muttonllamb 
and goat meat productIOn m AfrIca IS only 880 and 653 
tJyear 

Another Important effect of dIsease on productIon 
IS that many tImes dIseases alter the value of the anImal 
by changmg Its conformatlon or rendermg the products 
unfIt for human consumptIon The products are 
therefore condemned for human use Furthermore, 
substantIal revenue IS lost annually because of the faIlure 
of many potentIal producers to meet the sanItary 
reqUIrements of lucratlve export markets 

Among the more mdlrect effects of dtsease IS the 
mabIlIty of farmers or producers to utlhse favourable 
grazmg lands or resources, adopt new systems of ammal 
management, mtroduce more productlve genotypes or 
fully utIlIse speCIfIc ammal products such as draft power 
because the presence of dIsease mcreases the fear for 
subsequent morbIdIty or mortalIty 

DIseases may also mdlrectly affect productlon 
through restnctIOns Imposed on ammal products as a 
result of treatment or vaCCInatIon, and the 
ImplementatIon of control regulatIons foHowmg the 
outbreak of certam dIseases The latter may range from 
the enforcement of ammal movement to the actual 
slaughter of SIck ammals or even those m contact 
Where ammals are restrIcted m theIr movement, It lS not 
uncommon for overgraZIng to follow as another 
complIcatIOn 

Combmed effects of disease and 
reproductIve wastage on production 

The Impact of dIsease and reproductlve wastage on 
small rummant (sheep and goat) productIOn IS best 
estImated by the annual reproductIve rate (RR) WhICh IS 
defined as the number of lambs or kids weaned per ewe 
(or doe) of reproductIve age per year ThIS estImate IS 
mfluenced by htter sIze (S), lamb mortalIty (M) and 

250 

lambmg mterval m years (I) as follows RR = S(1-M)/I 
The trmt IS thus slgmficantly mfluenced by htter SIze, 
young mortahty mterval between partuntIOns and 
morbIdIty 

LItter SIze 

LItter SIze m tropIcal sheep ranges from 1 0 to 1 5 
mdicatmg that twmmng rate m sheep ranges from 0 and 
50% But mean htter SIze may be less than 1 mdIcatIng 
that the rate of pre- and pennatal losses m the form of 
stIllbIrths IS greater than the twmnmg rate m the flock 
There are some recogmsed prohfIC breeds m AfrIca, e g 
the West Afncan Dwarf and the Moroccan D'Man breed 
whIch commonly delIver two or more young 

LItter SIze IS largely determmed by ovulatIOn rate 
but IS also modIfIed by fertIlIsatIOn rate and embrYOnIC 
and foetal losses For example, although the ovulatIOn 
rate ofD'Man ewes averages 2 5, only about 42% of the 
eggs develop to full-term foetuses OvulatIon rates vary 
among breeds, mcrease WIth ewe age up to 6-7 years 
and among seasonal breeders are greatest m the fIrst half 
of the breedmg season The trmt IS hIghly repeatable 
withm mdIvIduals 

Young mortality and the role of the dam 

Young mortahty rates m sheep and goats from bIrth to 
weanmg range from 5 to more than 50% and represent 
a senous reductIOn m bIOlogIcal effiCIency because 
resources mvested by and m dams to mltIate and 
mamtaIll pregnancy are wasted Major causes of 
mortalIty mclude starvatIon-mismothenng-exposure 
(the SME syndrome), pneumoma, ententls, aCCIdents, 
navel mfectIOn and septicaemIa (NJau et a11988, Jordan 
and LeFevre 1989, Chaaram et a11991) 

Because starvatIOn and ententls are two of the most 
Important causes of neonatal mortahty, It IS necessary to 
ascertam If lambslklds receIve adequate colostrum and 
subsequent nutntIOn Maternal behaVIOur IS therefore 
very cntlcal to the newborn Immune and nutntlonal 
status The ablhty of dams to recogmse and bond WIth 
theIr young occurs dunng the Imtlal senSItive penod, a 
narrow wmdow of tIme lImIted to the first few hours 
Dam abIlIty to recogmse progeny mcreases WIth parIty 
and IS often ImpaIred by overcrowdmg (Alexander 
1984, Pomdron et a11984) 

SIgmflcance of maternal behaVIOur III young 
surVIval vanes wah management strategy and 
envIronmental condItIons But whatever the subtle 
sIgnals may be, fmlure of the maternal-neonatal bond m 
the first few hours may resul t m poor maternal behaVIOur 
and faIlure to nurse adequately The trmtIs probably also 
genetically mfluenced but thIS has not been adequately 
mvestlgated m tropIcal breeds 

Among other dam trmts commonly assOCIated 
WIth reduced young VIabIlIty and survIvabIlIty IS weIght 
and body condItIon score dunng gestatIon Adequate 
nutntIOn not only Improves conceptIon rates at mating, 
It Increases young bIrth weIght and decreases pennatal 
mortalIty (Alexander 1984 Holst et al 1986 Barlowet 
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al 1987, Jordan and LeFevre 1989, Yapi et al 1990, 
Mukasa et al 1994) Low nutntIOn In early pregnancy 
also results In 90-day foetuses wIth smaller lInear body 
measurements (Parr et a11986) 

Placental SIze IS a reasonably good mdex of 
placental functIon Decreased placental SIze lImIts foetal 
growth (Bell 1984) Placental weIghts vary wIdely due 
to endocnne factors, nutntIon, heat stress, and such 
maternal factors as age and genotype Although the 
number of cotyledons IS also qUIte vanable, foetal 
weIght IS more correlated to the functIOnal cotyledon 
weIght and the chono-allantOIc weIght (HInch et al 
1985, Parr et a11986) 

Fmally newborn rectal temperature IS an 
Important factor for survIval (Peeters et a11991) Many 
tImes, pennatal death results from the InabIlIty to 
mamtaIn adequate body temperature outsIde the uterus 
Barlow et al (1987) concluded that lambs whIch dIed had 
a SIgnIficantly lower average body temperature one half 
hour after buth than those WhICh survIved Wmd 
condItIons often tend to exacerbate the heat loss 

Young adaptation to cold stress 

Dunng cold exposure many metabolIc hormones lIke 
thyroId hormone, growth hormone, msulIn, glucagon, 
gut hormones and adrenal honnones may be mvolved In 
altenng mtermedlary metabolIsm These may be 
Influenced by somatostatIn In fact, growth potentIal of 
young Iambs can be mamtaIned dunng cold stress by 
actIve ImmUnISatIon agamst somatostatm Somatostatm 
actIVIty m Iambs IS suggested to be concentrated m the 
lower gut where It may be mvolved m nutnent 
absorptIon ThIS has also been reported for humans, dogs 
and rats These observatIOns have Important 
ImplIcatIons for neonatal mortalIty rates among sheep 
raIsed m the hIgh altItude tropICS and may proVIde useful 
tools for selectIng for pennatal surVIval 

Flock productiVity mdlces 

DespIte some lImItatIOns, prodUCtIVIty mdices can be 
used to measure the level of flock productIVIty 
Illustrated below for a study that mvolved Menz ewe 
Iambs (Mukasa.et alI994), InItIal Iamb weanIng weIght 
and subsequent partuntIOn mterval were used to 
construct three mdIces (Fall et al 1982, WIlson 1983, 
WIlson et al1985) as follows 

Index I = (total lIve weIght of lItter at 90 days x 
365)/subsequent partUrItIOn mterval m days 

Index II = Index I1post-partum dam weIght (ppwt) 
mkg 

Index III = Index I1ppwtO 73 of dam (kg) 

Index I IS denved m kg per ewe and represents 
lambmg mterval as a percentage of a year and consIders 
Iamb perfonnance untIl weanmg Because the dam IS the 
source of major mput up to weanmg, prodUCtIVIty was 
also assessed m g per kg dam weIght (Index II) or m kg 
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per kg metabolIc weIght (Index III) IndIces for ewes 
whose offsprmg dIed before weanmg were zero the 
zeros bemg mcorporated m the means and standard 
errors for the varIables under consIderatIOn The mean 
value of Index I was 11 O±O 87 kg Index II was 520±41 
g and Index III was 1 18±O 09 kg Because IndIces II and 
III are calculated m terms of dam body weIght or 
metabolIc weIght, It becomes possIble to gauge the 
effiCIency of avaIlable feed utIlIsatIOn 

Future prospects 

DIsease through morbIdIty and mortalIty and poor 
reproductIOn largely mamfested as reproductIve 
wastage, sIgmficantly reduces flock prodUCtIVIty and 
may make small rummant reanng uneconomIC The 
followmg sequence of measures IS suggested to 
mmimise the Impact major causes of dIsease and low 
reproductIOn must be IdentifIed followed by the 
applIcatIOn of appropnate and well thought out 
prophylactIc measures to control dIseases and mmifilse 
reproductive wastage 

The type of package recommended WIll, therefore, 
among others vary WIth productIOn system, farmer 
acceptabIlIty, drugs and vaccme avaIlabIlIty and cost 
and dIsease profIle etc, partlcularly If the other 
management mputs are adequate 
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Disease and reproductive wastage In small ruminants 

Un aperc;u des consequences possibles des maladies et des pertes 
en reproduction sur la productivite des petits ruminants 

des regions tropicales 

Resume 

L' elevage des petIts rununants assure une part non 
negbgeable de la productIon de vIande (et parfOls de lrut) 
en AfrIque, contnbuant amSI a redUlre les defICIts 
ahmentalTes dus a la crOIssance demograpluque rapide 
La productIvlte de ces ammaux est cependant affectee 
par de nombreuses maladIes et par les pertes en 
reproductIOn Ces affectIOns entratnent la mortahte des 
ammaux, des avortements des cas de morbIdlte et des 
manIfestatIons subchmques y compns les pertes de 
pOlds, les retards de crOIssance Ie fruble pOlds et la 
quahte medIOcre des carcasses, sans oubher Ie temps et 
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les ressources consacres ala lutte et aux traltements Par 
consequent, certams des pnncipaux problemes a 
resoudre dans Ie domame de l'elevage des petIts 
rummants concernent la sante ammale et les causes des 
pertes en reproductIOn Les pertes Imputables a la 
mortahte ont generalement des consequences 
economIques seneuses et facdes a mesurer alors que 
celles dues a la morbldIte sont sou vent sous-estImees car 
difficdes a evaluer Cet artIcle examme les cnteres a 
prendre en compte pour evaluer les consequences 
specIfIques des problemes samtrures et des pertes en 
reproductIOn 
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Growth and partition of fat depots in male British 
Saanen goats 

LA Mtenga,l E Owen, 2 V R M Muhlkambele, l G C Kifaro, l D S C Sendalo 1 

N F Massawe,l S M Kzango1 and DR Nkungu1 

1 Depal !men! of Ammal SCience and ProductIOn SokOlne Umverslty of Agriculture 
POBox 3004, Morogoro, Tanzama 

2 Umverslty of Readmg Department of Agriculture Earley Gate 
POBox 236 Readmg RG6 2AT Berkshire, UK 

Abstract 

ThIrty-four male BrItIsh Saanen goats were reared on 
mIlk substItutes and then gIven a barley-based 
concentrate dIet ad lzbltum They were slaughtered 
sen ally at bIrth (3 5 kg), weanmg (9 5 kg), 24 5, 36 5, 
48 5 and 72 5 kg lIve weIght WeIghts offat depots were 
recorded WIth the exceptIon of channel fat, all fat 
depots Increased sIgmfIcantly (P<O 001) wIth 
mcreasmg slaughter weIght Growth coeffIcIents were 
greater than 1 (P<O 001), hIghest for subcutaneous fat 
(1 887), followed by gut fat (1 802) dIssected fat 
(1 687) mtermuscular fats (1 619) and lowest for 
channel fat (1 127) RelatIve to total fat, greatest change 
m proportIon of fat occurred between bIrth and 24 5 kg 
of lIve weIght There was lIttle consIstent change m 
proportIOn of subcutaneous fat relatIve to change In total 
body fat 

Introduction 

Fat growth and development m farm anImals IS of 
Importance from several pomts of VIew FIrstly, as a 
reserve of energy, fat can determme the survIval of the 
anImal m penods of food scarCIty Secondly, as a major 
carcass tIssue It may affect the complex mdustry of meat 
productIon, mcludmg feedmg, decIdmg on the optImum 
slaughter weIght, and gradmg of the carcass and meat 
qualIty In the latter context, some fat depots are more 
valuable than others, e g subcutaneous and 
mtermuscular fat are more deSIrable than kIdney and gut 
fats Witlun fat depots m the carcass, fat m the expenSIve 
Jomts, provIded It IS not m excess IS more valuable than 
fat m less expenSIve Jomts Thlfdly, Adler and 
Werthenmer (1968) dIscounted statements that fat IS a 
paSSIve organ and pomted out that hpogenesis occurs 
mamly m the adIpose tIssues Fourthly the ngid 
relatIOnshIp between body weIght and muscle and bone 
demonstrated by ButterfIeld (1974) and Berg and 
Butterfield (1976), Impbes that the use of genetIc and 
envIronmental factors In manIpulatIng body 
compOSItIon IS lIkely to have greater effects on the 
proportIon of fat than on other carcass tIssues 
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Defmmg the pattern of fat growth In breeds of 
goats IS therefore essentIal to an understandmg of body 
and carcass compOSItIOn problems assOCIated WIth 
productIOn and marketIng Goat carcass value IS 
mfluenced markedly by both amount and dIstnbutIon of 
fatty tIssue depots In cattle, several studIes have shown 
that the partItIOnmg of fat among the depots IS 
mfluenced by slaughter weIghts (Berg and ButterfIeld 
1976) Growth and partItIon of fat depots In goat 
carcasses has not been studIed thoroughly and results 
from controlled experIments are partIcularly scarce 
ThIS study attempts to define growth and dIstrIbutIon of 
fat depots m male BntIsh Saanen goats slaughtered at 
dIfferent weIghts 

Materials and methods 
A total of 34 male Saanen goats were purchased at bIrth 
and sen ally slaughtered at bIrth (3 5 kg), weanmg (9 5 
kg),24 5,36 5,49 5 and 72 5 kg lIve weIghts at Readmg 
UnIVerSIty farm The anImals were artIfiCIally reared on 
DenkavIt Lamb ewe mIlk replacer untIl weanIng at 35 
days of age The rmlk replacer contamed (glkg DM) 245 
crude protem, 200 oIl 2 5 fibre 30,000 ill vitamm A 
14000 IU vitarmn D3 and 30 IU vitarmn E After 
weanIng they were fed ad ltbltum fattemng 
barley-based concentrate dIet consIstmg of (glkg DM) 
barley (750), flaked maIze (50), soyabean meal (100), 
fish meal (50), molasses (30), lImestone (15), salt (4) and 
mmeral supplements (1) The dIet contamed 228 g/kg 
DM crude protem and 17 4 MJlkg DM of gross energy 

The anImals were slaughtered and kIdney fat gut 
fat and channel fat (fat found around pelVIS bones) from 
the whole anImal were separated and weIghed 
Subcutaneous and mtermuscular fat were obtamed by 
dissectmg both the nght and left SIdes of the carcass 
DIssected fat weIght was obtamed by sumrmng up 
weIghts of subcutaneous and mtermuscular fat 

Mean weIghts of the varIOUS fat depots were 
expressed as a percentage of empty body weIght (EBW 
= hve weIght - gutfill weIght) and analysed Fat depots 
were also expressed as a percentage of total fat weIght 
Data for each fat depot were transformed to logarIthms 
to establIsh part and whole allometrIC relatIOnshIps of 
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the type Y = axb where Y IS the fat depot weight x IS 
EBW, and b IS the growth coeffIcIent descnbIng 
proportIOnate growth of fat In a depot to EBW 

Results 

Mean weights and mean weights expressed as 
percentages of empty body weIght of vanous fat depots 
at SIX grouped slaughter weIghts are shown In Table 1 
WIth the exceptIOn of channel fat weIght at slaughter 
had a sIgmficant (P<O 001) effect on the proportIOn of 
all fat depots Both the absolute weIght and the 
proportIons of these fat depots Increased wIth Increase 
In slaughter weIght However, the Increase III 

proportIOns was small In the hvewelght range of 24 5 to 
495 kg 

In the allometnc equatIOns for growth of fat depots 
relative to empty body weIght (Table 2), the growth 
coeffICients were signIfIcantly greater than 1 00, 
IndicatIng that, as empty body weight Increased, the 
proportIOn of these fat depots mcreased, conflrmmg the 
results by direct companson of percentages m Table 1 

More of the vanatIon m fat depot weIghts could be 
accounted for by vanatIOn m empty body weight usmg 
allometnc equatIOns The largest glowth coeffIcIent was 
for subcuteneous fat, shOWIng It to be the latest 

developmg depot while kidney and channel fat were the 
earher developmg depots 

The relatIOnshIp between the varIOUS fat depots 
was also studIed by expressmg weIghts of fat as a 
percentage of total body fat (Table 3) Total body fat 
proportIOn progressIvely mcreased WIth Increasmg 
empty body weIght (Table 3) The proportIOn of 
mtermuscular fat relative to body fat showed lIttle 
consIstent change WIth mcrease m total fat weIght At 
bIrth, most of the fat was accumulated In three major 
depots gut kidney and mtermuscular (Table 1) WIth 
Increase m total body fat, the most notable change was 
the mcrease m proportIOn of subcutaneous fat (Table 3) 
The Increase was accompamed by a decrease m the 
proportion of kIdney fat Table 3 also mdlcates that the 
major changes III proportIOns of fat depots occurred 
early III hfe, I e before total body fat exceeded 2 4 kg 
(correspondmg to 24 5 kg hve weIght) 

DISCUSSIon 

The present findmgs agree WIth the hterature on goats 
(WIlson 1958, Ladlpo 1973), sheep (Hammond 1932, 
Grub 1976) cattle (Jone" 1976 Berg et a11978) and pIgS 
(RIchmond and Berg 1972) m that most of the fat depots 
Increased In weIght at a faster rate than body weIght The 
results In the present study mdicate that subcutaneous 

Table 1 Mean weights (g) and mean weights expressed as percentages (%) of empty body weight (m bradets) of varIOus fat depots 12 

Slaughter stage 

Component Birth Weanmg 245 kg 365 kg 495 kg 72 5 kg SED 

No of antmals 4 4 8 8 8 2 

Gut fat 27 (0 82) 157 (1 75) 901 (436) 1680 (5 24) 2695 (6 28) 6268 (9 47) 040"-

Total channel fat 8 (0 26) 22 (0 25) 69 (0 33) 116 (0 36) 138 (0 32) 256 (0 39) 004 

Total kidney fat 27 (082) 99 (1 11) 289 (140) 705 (219) 1039 (243) 2651 (399) 006'" 

Subcutaneous fat 6 (021) 133 (149) 433 (2 11) 796 (2 49) 953 (222) 3157 (478) 037'" 

Intermuscular fat 27 (0 82) 163 (1 81) 657 (3 20) 1138(355) 1758(411) 3623 (5 47) 027'" 

Dissected fat 33 (1 03) 296 (3 30) 1090(531) 1934 (6 03) 2706 (6 33) 6780 (1025) 050'" 

I For ease of tabulatIOn standard deViatIOns and coeffiCients of vanatlOn are excluded 

2 SED = Average standard error of difference (percentage data only) 

,*'!< = slgmficant at P<O 001 

Table 2 Allometnc regres5wn equatIOns showmg growth of fat depots relative to empt) body weight I 

Component b log x + a SED R2 

Gut fat 1 802x ••• - 11 262 0036 9877 

Total channel fat 1 127x' - 7 044 0057 9232 

Total kidney fat 1 455x'" - 8 813 0055 9561 

Subcutaneous fat 1 887x'" -12 956 0103 9126 

Intermuscular fat 1 619x'" -9 734 0039 9814 

Dissected fat 1 687x '" - 9 930 0053 9693 

1 * ., **. mdlcate that the b value IS slgmflcantly different from 1 00 at P<O 05 P<O 01 or P<O 001 respectively 
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Table 3 Partltzon of body fat depots In male goats slaughtered at different bve weIghts 

Total 
Number Total body fat Fat depots as % of total body fat 

Slaughter weIght of body fat as% 
Intermuscular Subcutaneous KIdney Channel Gut group anImals (g) ofEBW 

BIrth (3 5 kg) 4 95 293 

WeanIng (9 5 kg) 4 575 641 

245kg 8 2350 1140 

365kg 8 4435 1382 

495kg 8 6583 1535 

725kg 2 1599 2410 

fat grows faster m post-natal hfe than all otherfat depots 
a findmg sImIlar to those of Pals son and Verges (1952) 
and GallI (1976) usmg lambs KIrton et al (1972) also 
noted that, apart from omental fat subcutaneous fat was 
the last fat depot to mature WhIlst the order of fat depot 
development was sImIlar to those of cattle (WIlhams 
1978), It was shghtly dIfferent from that gIven by 
Palsson and Verges (1952), who descnbed gut fat as 
slower growmg than mtermuscular fat KIrton et al 
(1972) also found channel and mtermuscular fat m male 
lambs to be early matunng 

The present results also contrast sharply WIth those 
reported by LadIpo (1973) usmg a mIxture of male dairy 
goat breeds slaughtered between 22 and 54 kg hve 
weIght He reported fat depots to mcrease m the 
followmg order of mcreasmg rate subcuteneous, gut 
(caul and mesentenc) fat mtermuscular fat, and fmally 
VIsceral fat (kIdney, channel and heart fat) Per UnIt of 
empty body weIght, the growth ratel> of mtermuscular 
and vIsceral fat depots m LadIpo s study were tWIce that 
of subcutaneous fat The fact that LadIpo (1973) used a 
mIxture of breeds ments mterpretatIOn of the results 
WIth cautIOn, because breed dIfferences have been 
observed m fat growth rates and dIstnbutIOn m farm 
ammals (Berg and ButterfIeld 1976) 

RelatIve to total body fat, gut fat was the largest 
contrIbutor to the total fat reachmg a peak at about 2 4 
kg total body fat, correspondmg to 24 5 kg hve weIght 
(Table 3) ThIS fat depot, together WIth that of the kIdney 
and channel fat, IS usually trImmed off the carcass m 
lambs and cattle and sold as cookmg fat The ratio of 
dIssected carcass fat (subcutaneous plus mtermuscular 
fat) to other fat depots of the body may therefore be a 
more Important cntenon m determmmg meat qualIty III 
goats and was 1 87 1 06 087 077 and 0 74 .1t bIrth 
(3 5 kg) weanmg (9 5 kg) 24 5, 36 5, 49 5 and 72 5 kg 
bve weIght respectively Table 3 demonstrates that the 
greatest change m proportions of the vanous fat depots 
occurred between bIrth and 24 5 kg hve weIght m male 
Saanen goats ThIS penod may, therefore, be cntIcal m 
the study of genetic and envIronmental factors affectmg 
growth and dIstrIbUtion of fat depots 
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2765 

2824 

2798 

2567 

2671 

2270 

700 2833 887 2799 

2324 1732 290 2830 

1851 1228 298 3825 

1795 1585 261 3792 

1446 1583 208 4091 

1983 1656 162 3929 

Subcutaneous fat made the least contrIbutIOn at 
buth but rose sharply to ItS mature proportIOn at 
weamng The conclUSIOn by LadIpo (1973) that 
proportIOns of mtermuscular fat decreased WIth mcrease 
m carcass fat can be mterpreted to correspond to the 
24 5 to 72 5 kg hveweIght mtervalm the present study 

ConclUSIOn 
The present study shows that the varIOUS fat depots m 
goats grow faster relatIve to empty body weIght They 
also grow at dIfferent rates relative to each other There 
IS however, need for further studIes takIng mto account 
breed and nutntIOn mfluences III fat growth and 
dIstnbutIon 
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Croissance et repartition des depots adipeux chez des boucs 
de la race de Saanen anglaise 

Resume 
Trente quatre boucs de la race de Saanen anglaIse 

ont ete alImentes avec un substttut du laIt pUIS avec un 
concentre a base d'orge serVI ad llbztum lIs ont ete 
abattus en sene a la naissance (3,5 kg), au sevrage 
(9,5 kg) pUIS aux pOlds vifs de 24,S kg, 36 5 kg, 48 5 kg 
et 72,S kg Leurs depots adipeux ont ete peses A 
l' exceptIOn de celUi de la graIsse pelvienne,les pOlds de 
tous les autres types de depots ont augmente 
sIgmficatIvement avec I accrOlssement du pOlds a 
l' abattage Les coeffiCients d accrOlssement etalent 
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supeneurs a 1 (P<O,OOI) Ie chlffre Ie plus eleve 
correspondant a la graIsse sous-cutanee (1,887) SUlVle 
de celle des boyaux (1,802), de la graIsse de dissectIOn 
(1 687) et des graIsses mtermusculaIres (1,619), la 
valeur la plus faIble etant celle du gras de bassm Par 
rapport a la graIsse totale les plus grands changements 
dans la proportIOn de gralsse etalent mtervenus entre la 
nalssance et Ie pOlds Vlf de 24 5 kg Enfm II n y aVaIt 
pas de correlatIOn claIre entre les changements de la 
proportIon de graIsse sous-cutanee et ceux de la graIsse 
totale 
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Etat de Ia situation sanitaire des produits Iaitiers 
commercialises dans Ia zone periurbaine de N'Djamena 

P Bornarel N Boulbaye, P Hugoo et K Gaou 

Resume 
Des echantIllons de lalt fraIs (17) laIt caIlIe (37) 

beurre sohde (5) et beurre fondu (7) sont preleves sur 11 
marches dans un rayon d'envlron 100 km autour de 
N'Djamena Les IaIts provlennent SOlt de vaches (37), 
SOlt de chevres (11) SOlt sont un melange des deux (6) 
Les beurres sont tous d' ongme bovme Pour Ia flore 

4 bactenenne globale, les laIts fraIS comportent 10 
germes par mIlhhtre et les laIts CaIlIes au moms 107 

L aCldlte ne semblaIt pas aVOIr mflue sur la prohferatlOn 
des germes Les beurres fondus presentent une flore 
globale plus Importante (2 106 },ermes par gramme) que 
celIe des beurres sohdes (10 ) peut-etre par SUIte de 
mampulatIOns et transvasements plus nombreux II 
s aglt de germes non pathogenes notOlres qUI pro
Vlennent de l' envlronnement par SUIte dune sene de 
mampulatIOns sans precautIOns au cours de la chaIne de 
productIOn Des champIgnons et levures ont ete Isoles et 
IdentIfIes II faut envlsager de poursUIvre cette etude 
bactenologlque en analysant chaque etape de la chaine 
de productIOn afm de degager des donnees pratlques 
pour une amehoratIOn 

IntroductIon 

Dans les pays afncaIns les prodUIts laIhers jouent 
un role Important dans I' ahmentatlOn humame Le 
Tchad n'echappe pas a la regIe avec une predIlectIOn 
pour Ie latt des pehts rummants Les condItIons 
d explOItatIOn de ces prodUIts mal defimes, nsquent de 
se preter a la multIplIcatIOn et a la dIffuSIOn de germes 
dont certams pourraIent se reveler dangereux pour la 
sante humaIne D' autres germes, non IdentIfies comme 
pathogenes maIS presents en grand nombre pourraIent 
perturber les techmques de productIOn de certams 
prodUItS deshnes Ii la commerCIalIsatIOn II y auraIt donc 
la une posslbIlIte d mtervemr pour une amelIoratIOn tant 
qualItatIve que quantItatIve avec bIen silr une lllcidence 
economlque 

MaterIel et methode 

Prelevements 

Les prelevements ont ete realIses au mveau des 
marches de Ia zone penurbame de N'Djamena, dans un 
rayon de 100 km enVIron qUI correspond a la zone 
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d'mterventIOn du Projet regIOnal de recherche pour les 
pehts rummants pour son etude globale sur la productIOn 
laIhere L'etude a porte sur Ie laIt et Ie beurre tels qu'l1s 
sont commerclahses, donc consommes Le lalt se 
presente sous forme de laIt cru ou caIlIe II est condI
tIOnne SOIt dans des calebasses avec couvercIe SOIt dans 
des bldons en plastlque servant surtout a transporter Ie 
prodUItjusqu a N'Djamena Au moment de 1 achat ces 
laIts sont transvases dans Ie recIpIent apporte par 
l' acheteur Quant au beurre, II se rencontre SOIt sous 
forme de petIts morceaux conserves dans des calebasses 
contenant du petIt lalt ou du laIt caIlIe, SOIt sous forme 
hqUlde appelee beurre fondu conservee dans des 
bouteIlIes Les laIts etudles etalent du laIt de vache ou 
de chevre ou un melange des deux Quant aux beurres, 
lls etaIent excIuslVement d ongme bovme (tableau 1) 
Les prelevements ont ete reahses dans des pots stenles 
de mamere aleatOIre, en fonctIOn de la propOSItIOn des 
commen;ants, ce qUI exphque Ie deseqUIhbre entre les 
dlfferentes formes Les echantlllons ont ete filS au frOId 
dans un recIpIent Isotherme et transportes au laboratOIre 
pour traItement Immedmt 

Analyse mlcroblOloglque 

Les technIques utIhsees sont des methodes 
c1asslques et correspondent, en matIere d'hyglene 
altmentaIre, aux recommandatIOns de la legIslatIOn 
frangaIse publIee au Journal officlel (Anonyme 1991) 
Cette analyse concerne les bactenes, les levures et 
champIgnons, maIS les VIrus ne sont pas recherches 
(Beerens et Luqest 1987, BourgeOIS et Leveau, 1991, 
Carter and Cole, 1990, Collechf, 1969, Nevot 1947) 

Les bactenes sont conslderees selon trOIS cnteres 

presence normale c' est la flore dlte aCldlflante ou 
lactIque utIle pour une transformatIOn ulteneure 
du Imt frms cru Elle est constante dans Ie beurre 
De ce pomt de vue sont recherches LactobaCIllus 
et Streptococcus (gelose MRS et gelose Rogosa) 

pollutIOn les germes de 1 envIronnement trouvent 
dans Ie laIt un excellent mIlIeu de culture II faut 
donc les rechercher systemattquement, dune 
mamere globale En SUIte tl faut Isoler et IdentIfIer 
ceux qUI peuvent etre dangereux selon Ies cnteres 
de 1 hygIene alImentatre 

La recherche porte sur les germes fecaux 
(enterobactenes en general etSalmonella en partIcuher, 
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Tableau 1 Nature nombre orzgzne et repartltlon des echanullons de Iazt!> et de beurres etudles 

Lrut 
Especes Frrus (N) Cadle (N) 
Vache Boutelf!1 (5) DJermaya (3) 

DOUgUl (1) Douguya (8) 

Gredeya (3) 

Karal (4) 

Karme (5) 
LmIa (4) 

Mandeha (3) 

Massaguet (1) 

Sous total 6 31 

Chevre LamadJ! (1) DJermaya (5) 

DJermaya (5) 

Sous total 6 5 

Melange LamadJI (5) DJermaya (1) 

Sous total 5 1 

Grand total 17 37 

*** = non dlspomble 

streptocoques fecaux) et Pseudomonus (gelose VRBG 
DCLS, bouIllon selemte, de ROTHE de LITSKY), sur 
les gennes anaerobles sulfito-reducteurs (gelose TSN), 
sur les levures et champlgnons (gelose de 
SABOURAUD avec et sans chloramphemcol) 

pathologle c' est-a-dlfe celle de l' ammal pro
ducteur ou de l'eleveur, avec une attentIOn 
partIcuhere pour les nsques de zoonose 

L'attentlOn s'est portee plus partlcuherement sur 
Staphylococcus (mlheu de CHAPMAN, de BAIR
PARKER, sur Brucella (mllieu BAM) et sur 
Mycobacterium (mlheu de LOZENSTEIN-JENSEN, de 
COLESTSOS) 

Les bactenes sont denombrees selon deux 
modahtes test au bleu de methylene et comptage sur 
gelose PCA ( plate count agar' ) avec une sene de trOIS 
ddutIons de facteurs 10 preparees en tenant compte des 
resultats du test au bleu de methylene 

Tableau 2 Denombrement des bactelles dans Ie lazt (germes/ml) 

Type Ongme N 

Lrut frals vache 6 

chevre 6 

melange 5 

Lalt crulle vache 31 

chevre 5 

melange 

Beurre 
Sohde (N) Pondu (N) Total 

Karal (1) 

Karme (1) 
Mandeha (1) 

Massaguet (4) 

5 7 49 

*** *** 11 

*** *** 6 
5 7 66 

Resultats 

Numeration des bacteries 

Les valeurs moyennes (en germes/ml), regroupees 
par type de Imt et par ongme sont presentees au 
tableau 2 Le heu de pre1evement n apporte aucune 
mformatlOn slgmflcatlve 

La methode au bleu de methylene (BM) presente 
une bonne correlatIOn avec Ie comptage en mlheu gelose 
et constltue un bon outll pour la pratlque courante D un 
pomt de vue general, la flore bactenenne semble moms 
abondante dans les beurres que dans les lalts, en 
partlcuher les lmts cmlles La flore aCldlflante a pu etre 
culttvee sur mlheux adaptes (gelose MRS, gelose 
ROGOSA) ce qUI pennet d' aVOIr un ordre de grandeur 
de la flore de pollutIOn contammatlOn Les resultats en 
valeurs moyennes, sont expnmes en gennes/gramme 
(tableau 3) 

Bleu de methylene gelosePCA 

de 5 h a 5h15 

de 30 mn a 1 h 30 ;?: 107 

de 6106 a 107 

Tableau3 Denombrement des bacterzes dans Ie beurre (germes/gramme) 

Type 

Soltde 

Pondu 
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IsoIement et IdentIficatIOn 

Cette phase a porte sur les bactenes les ievures et 
les champIgnons U ne grande vanete de germes a ete 
Isolee dans les laIts maIS aucun d'entre eux ne s est 
revele etre un agent pathogene majeur (tableau 4) Une 
attentIOn toute partIcuiIere a ete accordee aux 
contammants fecaux et aux staphylocoques (nsque de 
contanunatIOn d'ongme humame) Aucun des bacillus 
Isoles n'etaIt BacIllus anthracIs, agent du charbon, une 
anademle majeure au Tchad Par aIlleurs, les recherches 
de germes anaerobles ont toutes ete negatIves, de meme 
que celles de germes comme Yercmza Llstena 
Corynebactenum auxquels une attentIOn toute 
partIcuhere a ete accordee sur mliteu Brucella Agar 
Moddie (BAM) Deux souches ont ete Isolees a partIr 
de deux prelevements dIstmcts de laIts cadles de vache 
(Karal, LIma) Les colomes sont apparues apres trOIS 
semames en atmosphere ennchte en gaz carbomque et 

Tableau 4 Isolement et IdentificatIOn de germes dans les lmts 

Fcclls 

Hygiene des prodUits lalbers autour de NDJamena 

globale remarquable maIS sans IdentIficatIOn de germes 
notOlrement dangereux (tableau 5) 

DISCUSSion 

EchantIllonnage 

II n'y a pas eu, des Ie depart, de plan d'echan
tIllonnage elabore mtegrant, en vue d'une etude, des 
parametres comme Ie heu de recolte, la SaIson ou les 
modahtes de productIOn On profitaIt d'une sortIe sur Ie 
terram pour un autre travaIl, pour prelever les 
echantIllons a condItIOn de revemr rapldement au 
laboratOlre pour traItement Immedlat II est peu probable 
qu'un nouvel echantIllonnage plus Important de laIts 
callIes de melange entraine une modIficatIOn fonda
mentale des resultats de numeratIons acqUls Ie heu de 
prelevement n' apportant pas une InfOrmatIOn 
dlscnmmante, meme s' II y a des VarIatIOns de pro
ductIon d'une regIOn a l'autre 

Type de lalt 

Catlle 

Ongme Bactenes (N) ChampIgnons et levllres Bactenes (N) ChampIgnons et levures (N) 

Vache 

Chevre 

Melange 

[6] 

SerratIa (1) 

Enterodacter (6) 

[5] 

KlebSiella (3) 

[6] 

KlebSiella (l) 

Pseudomonas (1) 

*** 

Candida 3 

Candida (3) 

[31] 

Achromobacter (1) 

Acmetobacter (3) 

Enterobacter (4) 

EschenchIa (2) 

Pseudomanas (2) 

Micrococcus (l) 

Staphylococcus (12) 

Brucella (2) 

[5] 

Erwmla(l) 

Pseudomonas (3) 

[1] 

Candida (7) 

Saccharomyces (5) 

TrIchosporon (1) 

Candida (3) 

TrIchosporon (1) 

*** 
*** = non lsoles [N] = nombre d echanullons (N) = nombre de souches etudlees 

avec une techmque a deux milieux (solide et hqUlde) 
Les colOnIes sont petItes clrculanes con vexes 
translucldes, de couleur mlei Les germes sont des 
coccobacIlles GRAM negatIfs ImmobIles a catalyse 
pOSItIve, redUlsant les mtrates mdole negatIf reactIon 
au rouge de methyle et de Voges-Proskauer negatIve, 
ruee negatIve On peut conclure a une forte SuspICIOn de 
Brucella 

Les resultats relahfs aux beurres sont IdentIques a 
ceux enregIstres sur les laIts, avec presence dune flore 
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Tableau 5 Isolement et IdentificatIOn de gennes dans les 
beurres 

ChampIgnons 
Types N Bactenes et levures 

Sohde 5 NC Tnchosporon 

Fondu 7 NC Candida (2) 

NC = bactenes de pollutIOn non caractenstIques 
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Bornarel et at 

Compte tenu des condItIons de traVaIl II etaIt 
ImpOSSIble de trouver des prodUItS laItIers provenant des 
autres especes (mouton dromadaIre) Pour cette etude 
l' espece d' ongme du prodUIt n' a ete detennmee que sur 
Ia base de l' affinnatIOn du vendeur 

Numeration 

La flore bactenenne globale est moms elevee pour 
les laIts frals que pour les IaIts callIes quels que sment 
1 ongme et Ie heu de recolte II est frequemment admls 
que l'acldlte du laIt caIlIe pourraIt detrUIre les germes 
Cette fonne de presentatIOn du lalt semble assurer une 
conservatIon acceptable pUIsque Ie prodUIt peut etre 
commerclahse pendant une semame apparemment sans 
gene connue pour Ie consommateur Sl les gennes qm 
se sont multIphes ne sont pas des bactenes pathogenes 
notOlres, leur abondance est cependant Ie signe que 
l'hyglene mlmmale de base n'est pas respectee, d'ou de 
fortes possibilItes de nsques 

Les essaiS de culture de la flore lactIque ayant tous 
ete negatIfs avec les IaIts qu I1s sment fraIS ou cailles 
on ne POUVaIt donc m la caractenser, m la comparer a la 
flore de pollutIOn/contammatIon Malgre une enquete 
poussee (venficatIOn des protocoles, des mampulatIOns 
des reactIons, eSSaIS avec des souches temoms) on n'a 
pu trouver aucune explIcatIon hee a la techmque utlhsee 
II faut donc chercher aIlIeurs Le faIt que la preparatIOn 
du laIt callIe SOlt touJours effectuee par chauffage 
prolonge a temperature e1evee pourraIt exphquer la 
dlspantIOn de cette flore mlcroblenne speclfique Etant 
donne que cela concerne les deux types de laIt, on peut 
penser que tout Ie laIt prodUIt sublt ce chauffage, mms 
une partie seulement sermt transformee en laIt cmlIe Ie 
reste etant commerclahse sous une fonne appelee a tort 
donc, lmt fraIs Au retour du marche, Ie lmt frms mvendu 
seralt transforme a son tour en lmt cmlle pour une 
conservatIon plus longue et une commercIalIsatIon 
ulteneure 

L'abondance de la flore microblenne dans les lmts 
call1es a necesslte l'utIlIsatIOn de dIlutIOns tres elevees 
pour Ie comptage en miheu gelo~ (P~h) Devant des 
resultats aUSSI eleves, Ie mIlIeu utIhse a ete systema 
tlquement venfle en mcubant les boites de petn avant 
moculatIOn II n y avalt pas de pollutIOn prealable 

En ce qUI concerne les beurres, compte tenu des 
condItIOns d'echantIllonnage restremt, on ne peut que 
parler de la tendance generale observee a saVOlr que Ie 
beurre fondu parait plus bacIlhfere que Ie beurre sohde, 
une sltuahon Imputable peut-etre aux mampulatIons 
suppIementaires et aux transvasements qu II a subls 

ChampIgnons et levures 

Les champIgnons et les levures n ont pas fmt 
1'0bJet d'une numeratIOn maIS leur presence est assez 
constante dans I'ensemble des prelevements 
(Vanbreuseghem, 1966) II est dlfflclle d'en tIrer une 
conclUSIOn pratIque partIcuhere car ce sont des elements 
pennanents de l' envlronnement lIs tradUIsent eux aussl 
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Ie faIt qu'au cours des mampulatIOns Ie Imt est trel> 
sou vent expose a 1 aIr amblant 

IdentIfication 

Pour ne pas surcharger la presentatIOn, on s' est 
hmlte aux germes Isoles et etudles pouvant presenter un 
certam mteret (quahte, pathologle) (PIlet et al 1987) 
Les recherches mfructueuses ou resuItats "negatIfs 
mterpretes comme une absence, seront cependant pns 
en conSIderatIon pour l' analyse 

Aussl bIen dans les lalts que dans les beurres, les 
contammants fecaux sont extremement rares et c est une 
bonne chose car on POUVaIt cramdre que certames 
prahques d'elevage (comme par exemple Ie faIt de 
badlgeonner les mammelles avec de la bouse pour 
empecher les Jeunes de teter), aJoutees au manque 
d hygIene deja constate n'entrainent une pollutIOn 
Importante par cette categone de germe Nous relevons 
cependant la presence d Eschenchza (E coll) et de 
KlebSiella (K pneumomae) En partIcuher E coli peut 
se fIxer sur Ie matenel et s y developper creant amSI une 
source constante de polIutlon Sl on ne procede pas a une 
stenhsatIOn efficace entre deux operatIons Tous les 
gennes IdentIfies sont <saprophytes et/ou commensaux, 
en general ublqUIstes et pathogenes occaslOnnels 
opportumstes dans des condItIons bIen partlcuheres 
(suJet debllIte, mlheu hospltaher) Les germes cItes sont 
ceux habltuellement rencontres dans les ouvrages 
traJtant de bactenologle ahmentalre Malgre toute 
I attentIOn portee a sa recherche, aucune souche de 
Salmonella n a ete lsolee 

A partIr des colOnIes de la flore globale, de 
nombreuses bactenes se sont revelees etre, el1es aUSSI, 
des commensales ou des saprophytes sans pouvOlr 
pathogene Pour etre plus proche de la reahte II vaut 
mleux dIre qu e1les n' ont pu etre assoclees a aucun etat 
morblde 

II faut noter que Staph}lococcus aureus un germe 
a caractere plus pathogene et d ongme humame n' a pas 
ete Isole De meme, aucun Mycobactenum n'a non plus 
ete Isole Cela peut amener a penser que dans les 
condItIOns de traVaIl on n a pas ete confronte avec la 
tuberculose Une etude partlcuhere sera effectuee dans 
Ie cadre d'un autre protocole 

En ce qUI concerne les Brucella I IdentIflcatlOn 
des deux souches n a pas ete conflrmee par Ie laboratOlre 
du Centre natIOnal d'etudes vetennaIres et ahmentaIres 
(CNEV A) de Mmsons Alfort, probablement en rmson 
d'une erreur de transmISSIOn La SUspICIon Subsiste 
cependant et Ie probleme devraIt etre repns pour lever 
Ie doute Ce volet sera execute dans Ie cadre d un autre 
programme 

ConclUSIOn 

D'un pomt de vue analyhque, on constate la 
presence dune flore mlcroblenne globale abondante 
maIS sans agent pathogene majeur (bactenes, levures et 
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champignons) Cependant en matIere d hygIene 
ahmentatre, I'expenence montre que les nsques sont 
d' autant plus grands que les germes sont plus nombreux 
Par atlleurs on ne peut degager aucune conclusIOn en ce 
qUI concerne Ie facteur satson alors que Ie parametre heu 
de recolte ne semble aVOlr aucune mfluence Enfin, la 
compositton exacte des latts de melange est mconnue 

D un pomt de vue pro1>pectif II Importe d' effectuer 
une etude bactenologIque des techmques de productIOn 
(traite recIpIents eau), en relatIOn avec les techmques 
de transformatIOn, pour en degager des consignes pour 
Ie producteur, Ie vendeur et Ie consommateur, de realIser 
une enquete epidemIOlogIque aupres des serVIces de 
sante pubhque sur les pathologIes en relatIOn avec la 
consommatton des types de latts etudies de definIr la 
compositton des latts de melange, en mtegrant les laits 
en poudre reconstltues proposes sur les marches de 
NDJamena, d'envisager les bases technIques dune 
legIslatIOn en matiere d hygIene ahmentaue et 
d' apporter des elements aux etudes de type economique 
pour calculer I IncIdence des InterventIOns precomsees 
(matenel, desmfectlon, stenhsatIon, pertes etc) et des 
controles de quahte 

HygIene des prodU/ts laltlers autour de NDJamena 
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Health status of milk products marketed in peri-urban areas 
of N'Djamena 

Abstract 
Samples of fresh rrulk (17) sour mIlk (37), sohd butter 
(5) and lIqUId butter (7) were collected from 11 markets 
In a 100-km radIUs around NDJamena MIlk samples 
were obtamed from cows (37), goats (11) or both (6) 
whIle all butter samples came from cattle Total bactenal 
count for fresh mIlk samples was 104/ml and at least 
107/ml for sour mIlk samples, aCIdIty dId not seem 
to affect bactena prohferatlOn LIqUld butter bactenal 
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count (2 x 106/g) was hIgher than that of solId butter 
samples (104/g) perhaps due to more handhng and 
transfers These bactena were well known non
pathogenIc bactena ongInatIng from the envIronment as 
a result of a senes of careless handhng dunng 
processmg Some fungI and yeast speCIes were Isolated 
and IdentifIed ThIS bactenoiogical study should 
contmue through a step-by-step analysIs of the 
productIon chaIn to IdentIfy practIcal data needed for the 
Improvement of the system 
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Performances de reproduction et accroissement numerique 
du cheptel ovin dans deux noyaux d'elevage traditionnel 

en zone soudano-sahelienne au Mali 

TlemaNtare 

IERlLHM, BP 47, MoptI (Mah) 

Resume 
L'elevage des petIts rummants s etend sur toutes 

les zones agro-ecologlques du MalI Les etudes relatIves 
aces oVlcaprmae sont peu nombreuses, d'ou une 
connmssance msuffIsante des contramtes maJeures au 
developpement de cet elevage Cette etude fut entrepnse 
pour combler en partIe cette lacune EIle fut basee sur Ie 
controle des performances mdlvldueIles de reproductIOn 
dont la methodologle est presentee Les femelles SUIVles 
etment precoces avec un age moyen a la premIere 
partuntIOn de 16± 1,4 mOlS, tres fertIles (taux de fertIhte 
= 132 %) mms peu prohflques (taux de la portee = 1 08 
± 003) Leur bonne fertIllte pourrmt s exphquer par 
I' mtervaIle entre agnelage assez redUIt (243±16 1 Jours) 
Le taux de vmblhte de la nmssance au sevrage etmt de 
85% Le troupeau, l'annee de rruse bas la smson de la 
mIse bas precedente et Ie numero de la portee 
lllfluencent ces pnnclpales composantes de la 
productIvlte numenque Le facteur ahmentmre semble 
etre Ie determmant majeur de I' expreSSIOn de ceIles-cI 
La necesslte dune complementatIOn ahmentrure en 
penode de soudure est dlscutee et, I orgamsatIOn de la 
lutte apparalt comme une alternatIve partlcuherement 
mteressante Les strategIes d'explOltatIOn semblent 
dlfferentes selon les propnetmres ToutefOIs les ovms 
constItuent une forme de recours pour la gestIOn du 
"nsque 'etpourlaconsohdatIon adesdegresdlvers des 
rapports SOClaux a travers les dlfferentes formes 
d' explOItatIOn En conJonctIOn avec Ie fruble taux 
d explOItatIOn du cheptel et la mrutrIse des mesures de 
prophylaxle samtaue, les bonnes pertormances de 
reproductIOn autonsent une crOIssance numenque 
moyenne de 58% des effectIfs Les consequences de cet 
accrOIssement sont evoquees de meme que les moyens 
(destockage cultures tourrageres etc) a mettre en 
oeuvre afm d assurer Ie developpement de I elevage 

IntroductIon 
Avec pres de 13 mIllIons de tetes en 1991, 

1 elevage des petIts rummants touche toutes les zones 
agro-ecologlques du MalI lIs ne fourmssent cependant 
que 17 % de la vlande consommee estImee a 25 000 
tonnes (StatIstIques des abattages controles en 1991, 
Rapport annuel DIrectIOn natIOnale de l'elevage) Les 
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carcasses OVllles representent Ie tIers de cet 
approvIsIOnnement Les premIeres etudes pertmentes 
sur ces oVlcapnnae ont demarre au debut des annees 
1980 dans la zone semI-arlde Les pnnclpaux resultats 
obtenus ont faIt I' objet de multIples pubhcatIOns 
(WIlson et at, 1983, WIlson, 1986) Des etudes sont 
actueIlement en cours en statIon sur Ie mouton Toronke 
a Kayes et sur Ie mouton du Sahel a NIOno Tous ces 
travaux sont 10m de couvnr la dlverslte agro-ecologlque 
des rruheux d'elevage en relatIon avec la dlverslte 
bIOloglque Globalement, en deplt de leur Importance 
numenque, les petIts rurrunants ont en general ete l' objet 
de tres peu de programmes de recherche par rapport aux 
bovldae II en resulte une connrussance parcellrure et pas 
mal de lacunes en ce qUI concerne la connrussance des 
contramtes maJeures au developpement de leur elevage 
Afm de contnbuer a combler cette lacune, un protocole 
de controle des performances mdlvldueIles a ete mIS en 
place dans deux noyaux d' elevage tradltIOnnel en zone 
soudano-sahehenne En caractensant les potentIahtes 
des ammaux (reproductIOn et crOIssance) en tenant 
compte des caractenstIques envlronnementales, on 
pourrmt, en accord avec Flamant (1988) IdentIfIer les 
caracteres qUI expnment une reponse du matenel ammal 
aux contramtes du systeme d'elevage La presente 
commumcatIOn se hmlte a I' expose des performances 
zootechmques de reproductIOn et a I evaluatIOn de la 
dynamlque des troupeaux Le ChOIX de la reproductIOn 
n' est pas fortUIt car elle constItue la cle de voute de toute 
productIon anImale et condltIonne, en partIe, Ie 
renouvellement du troupeau L' accrOIssement de la pro
ductIvlte d'un troupeau - du moms dans sa composante 
numenque - VOlre de l'elevage en general, passe 
mcontestablement par I' amehoratIOn de la reproductIOn 
et sa maltnse constItue un outIl pnvIlegIe pour realIser 
des progres genetlques 

Materiel et methodes 

MaterIel ammal 

Deux noyaux de troupeaux ovms eleves dans un 
VIllage agro-pastoral en zone soudano-sahehenne ont 
frut l'obJet d'un SUIVI penodlque hebdomadmre contmu 
sur deux cycles annuels Les caractenstIques generales 
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(structure et mode de condUlte des ammaux) ont ete deja 
decntes (Nlare et Sangare, 1992) AUf:>SI, n expose-t-on 
ICI que la methodologIe de collecte des donnees relatIves 
a la reproductIOn 

Lors du recensement au cours duquel tous les 
ammaux presents furent mdlvlduellement IdentIfies a 
I aIde de boucle auriculaIre les pnnclpales caracte
nstIques (age sexe et carrIere reproductrlce pour les 
femelles) de tous les ammaux ont ete consIgnees dans 
une fIche specIale Les mformatIOns relatIves aux 
agnelages etaIent enreglstrees chaque semame lors du 
passage reguher et systematIque de l' observateur Ce 
sont, outre Ie nom de l' 0 bservateur, Ie troupeau etla date 
du contr6le, Ie numero de la brebls, sa date de llllse bas, 
Ie numero de la portee, Ie mode de nalssance et 
Ie nombre de prodmt(s) ne(s) vlvant(s) Au total, 172 
agnelages et 73 mtervalles entre agnelages ont ete 
repertones dans les deux noyaux Au cours du meme 
passage, les sortIes mtervenues (abattages ventes, dons, 
mortahtes, pertes et conflages) etalent egalement 
consIgnees dans une fIche appropnee 

Methodologle d'analyse 

A partIr de la base de donnees brutes amSI 
recuellhes, les parametres zootechmques SUlvants ont 
ete calcules l' age a la premIere mIse bas (APMB) , 
I'mtervalle entre agnelages (lEA), Ie taux de fertIhte 
(TdF), la tadle de la portee (TdP) et les taux de vlablhte 
des agneaux (TdV) Le taux de vlablbte pennatale est 
obtenu en dlvlsant Ie nombre d' agneaux nes Vivants 
par femelle par la taIlle de sa portee L'mfluence des 
facteurs de variatIOn tant mtrmseques qu'extrmseques 
sur ces van abies zootechmques a ete estImee par analyse 
de variance Le modele crOlse a effet fixe a ete utIbse 
Sa formule mathemauque generale est la SUlvante 

V1Jk est la performance zootechmque de la 
reproductrlce k appartenant aux facteurs I et J 

!-l est la moyenne 

(XI repesente I effet du Ierne nIveau du premIer 
facteur (tableau 1) Par exemple pour la varIable lEA, 
Ie facteur troupeau a 2 nIveaux 

~J represente I'effet du Jeme mveau du second 
facteur analyse (tableau 1) 

EIJk deslgne la reslduelle d esperance nulle 

L homogeneite de la repartItIon mensuelle des 
mlses bas a ete testee a I' aide du khl-deux La 
slgmficatIon des differences entre taux de survle a ete 
appreclee par comparaIson des proportIons 

L' evolutIon des effectIfs des troupeaux tlent 
compte de l' explOItatIOn de la mortabte et des entrees 
d'ammaux (confmges, dons, naIssances) Une combl 
nmson hnemre de ces parametres permet une evaluatIOn 
du crolt numenque annuel qm tradmt la dynallllque des 
effecufs des troupeaux Ce parametre a ete ca1cule 
comme SUlt 

Cr = (R-l)*lOO ou 

R = Efft+IlEfft est Ie rapport des effectIfs au 
temps t+ 1 et t, 

Cr = croit numenque annuel en % 

Resultats 

Performances de reproduction 

Les performances zootechmques de reproductIon 
constItuent la pnnclpale composante de la productIvlte 
numenque d'un troupeau AUSSI, Importe-t-Il de les 
evaluer et d' en connaYtre les variatIOns 

Age a la premiere mise bas (APMB) 

L age moyen des agnelles au premIer agnelage 
etmt de 16 6±1,4 mOlS (n = 31) avec un coeffiCient de 
vanatIOn de 24% Cet age vane de fallon tres 
slgmficatIve (FI28 = 897, P<O,Ol) en fonctIon de 
l' annee de mIse bas qUl expbque 25% des VarIatIOns 
totales (R2 = 0,25) 11 est de l8,6±1 9 mOlS en 1989 
contre l4,6±1,5 mOiS en 1990 Globalement, l' age 
d' entree en reproductIOn est, par contre, mdependant du 
troupeau d' appartenance 

Tableau 1 Llste des varzables etudlees Jacteurs et nzveaux des Jacteurs analyses 

Vanables 

APMB 

lEA 

TdP 
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Facteurs analyses 

Troupeau 

Annee de mIse bas 

Troupeau 

Salson de la mIse bas precedente 

Troupeau 

Numero de la portee 

Niveaux des facteurs 

2 

2 1989 et 1990 

2 

3 nov fevner 

mars-JulU 

JUlI octobre 

2 

8 (1-8) 
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Intervalle entre agnelages (lEA) 

L'mtervalle moyen entre mlses bas est de 243± 
16,1 Jours (n = 73) SOlt 8 mOlS avec une vanablhte mdlvI
dueIIe relatIvement plus grande tradUlte par un 
coefficIent de vanatIon de 29% L'IEA est tres 
sIgmficatIvement mfluence par la sruson de Ia mIse bas 
precedente (F269 = 9,34 P<O,Ol) qm exphque Ie tIers 
de la vanatIOn totale (R2 = 0,33) Les legeres dIfferences 
observees dans les performances mtertroupeaux 
semblent dues au hasard L'mtervalle moyen entre 
agnelages est plus fruble lorsque la mIse bas precedente 
a eu heu en fin de sruson seche (232,44 ± 22 jOurs) et 
pendant la salson des plmes (225,30 ± 25 jours) que 
pendant la sruson seche frruche (315,07 ± 36 jours) 

Taux de fertIhte (TdF) 

Le taux de fertIhte global sur un cycle annuel de 
SUlVI etrut de 132% Ce taux varle dun troupeau a 
I' autre n etmt en effet de 106% pour Ie troupeau I et de 
158% au sem du second troupeau Dans les deux 
troupeaux, la dlstnbutIOn mensuelle des agnelages 
n'etrut m reguhere m umforme surtoute I'annee d apres 
Ie test de khi-deux (P<0,05) Pres de la mOitIe des 
nrussances sont enreglstrees au cours du trlmestre 
septembre-octobre-novembre En prolongeant jusqu en 
mars, la proportIOn de mlses bas est de 4/5 (figure 1) En 
outre, les resultats du meme test montrent une totale 
absence d'homogenelte dans la repartItIOn mensuelle 
des agnelages d'une annee surl'autre 

Tallie de la portee (TdP) 

La trulle moyenne de la portee etmt de 1,08 ± 0,03 
agneaux (n=161) avec un COeffIClent de varIatIon de 

Effectlfs 

Performances de reproduction des OVInS au Nord Mall 

23% Cette vanable zootechlllque est mfluencee 
sIglllficatIvement par I'effet troupe au (FI 153 = 624 
P<0,05) et tres sIgmficatIvement par I'effet numero de 
la portee (F7 153 = 3 18 P<O,Ol) La taIlle de la portee 
au sem du troupeau I etrut de 1,04± 0,05 contre 1,15± 
0,07 dans Ie second L mfluence de l' effet numero de la 
portee se tradUlt par une augmentattIon graduelle de la 
trulle de la portee a partIr du 3eme agnelage (1,03) Elle 
est maXImum au 6eme agnelage (1,26) et dimInUe 
ensUlte 

Taux de vlablhte 

Le taux de vIabIhte pennatale est en moyenne de 
99% Independant de l' annee de mIse bas, II ne depend 
m de l' effet troupeau m de celUl de la salson de mise bas 
Au cours des deux annees de SUIVI, les mortahtes (0-6 
mOls) ont constItue un phenomene partIcuherement 
marque BIles ont represente 33 et 49% des sortIes 
respectlvement en 1989 et 1990 Le taux moyen global 
etmt de 85% Les mortahtes etruent dues essentIeIlement 
a des maladies et eventuellement a des accIdents ParmI 
toutes les maladIes, la pasteurellose etalt la pnnclpale 
cause de deces des agneaux Toutefols, les causes 
dlverses (mconnues ou dues probablement a des 
carences nutntlOnneIIes, conjOnctIvlte nkettslOse 
mtoxlcatlOn-mdlgestlOn-baIlonnement) etalent aUSSI 
preponderantes dans Ie second troupeau ou, en re
vanche, aucun cas de pneumome n'a ete suspecte 
(tableau 2) 

Le taux de vlabdlte des males dans les deux 
troupeaux etrut de 80% contre 84% pour les femelles Le 
taux global de vlabdlte des agneaux etrut de 79% dans 
Ie troupeau I contre 84 dans Ie second Enfm, de 90% en 
1989 II etruttombe a 80% en 1990 L' ecart entre ces deux 

50 r----------------------------------------------r 
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30 

20 

10 

o 
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MOls 
FIgure 1 RepartitIOn mensuelle des agneiages 
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annees etmt statlstlquement sIgmfIcatlf contrmrement 
aux dIfferences entre sexes ou entre troupeaux 

Tableau 2 Causes suspectees de mortallte des agneaux avant 
le sevrage 

Causes de mortahte 

Troupeau Pasteurellose Pneumorue 

II 

524% 

444% 

142% 

000% 

Dynamlque des troupeaux 

DIverses 

333% 

555% 

La dynamlque des troupeaux c' est-a-due la 
vanatIon de leur tadle depend essentlellement des taux 
d' explOltatIOn et de mortahte et des possIbIhtes de 
reconsbtutIon, qu' elles sment mternes, c' est-a due hees 
aux performances de reproductton ou externes a travers 
les dIverses formes d'acqulSltIOn du betml 

Taux d'explOitabon 

En 1989, avec des effectlfs explOltes de 17 et 9, les 
taux d' explOItatIOn representment 8% et 31 % respec
ttvement pour les troupeaux I et II L annee sUIvante, Ils 
ont ete de 6% et 32% respecbvement pour des effecufs 
assez proches (31 et 30) 

Les ventes desunees a couvnr les besoms d' argent, 
les abattages et les dons ont constttue les prmcIpales 
causes de cette explOltauon Les abattages ont surtout 
heu lors des ceremomes reltgleuses (fete de la tabaskI 
ou AId El KebIr) de manage ou de bapteme n eXlste une 
difference assez marquee entre les troupeaux SUiVIS 
quant aux strategies d'explOltatIOn Amsl, en 1989, les 
abattages ont porte sur 63% des effectlfs explOltes dans 
Ie troupeau I Ce taux chute a 25% en 1990 alors que 
celUi des ventes avalt augmente pour attemdre 50% 
Dans Ie troupe au II en revanche, les ventes ont 
represente plus de la mOlue des effecufs explOltes queUe 
que SOlt I annee (56% en 89 contre 80% en 90) 

Croit numenque 

Sur la base des flux d entree et de sortIe, 
I'accrOlssement global sur les deux annees de SUIVI des 
effecufs a ete de 68% pour Ie troupeau I et de 48% pour 
Ie troupe au II Cet accrolssement global a connu 
cependant une fluctlIauon mterannuelle vanable selon 
Ie troupeau 

En effet, dans Ie troupeau I l'augmentatlOn 
d effectlfs en 1990 a ete relatlvement moderee (23%) 
par rapport a celIe de 1989 (36%) Par contre, I' effecuf 
du troupe au II a batsse de 9% de 1989 a 1990 alors qu' en 
fm de cette campagne (1989), Ie croil etmt de 62%, SOlt 
presque Ie double de celUi du troupeau I au cours de la 
memepenode 
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DIscussion 

Age it la premIere mIse bas 

Avec un age ala smllte de 9 a 11 mOlS, les agnelles 
etatent relau vement precoces L age a la premIere rmse 
bas est conforme a celUi de beaucoup d' autres races 
ovmes sahehennes comme Ie mouton du Macma avec 
16,5 mOls (WIlson et al , 1983) ou Ie mouton sedentalre 
du NIger, type Oudah avec 16 mOlS (Charray et al , 
1980) Les agnelles parmssent plus precoces que Ie 
mouton Peul-peul senegalals ou I'age a la prermere 
partuntIOn est de 24 mOlS, Ie mouton a longue queue 
grasse du Rwanda qUI agnelle pour la premIere fOtS a 
l'age de 713 (WIlson et MuraYI, 1988) ou les brebIs 
crOlsees (DJaIlonke x type sahehen) au Ghana (Kabuga 
et Akowuah 1991) En revanche avec ceUige moyen de 
16,6 mOlS, elles paralssent moms precoces que les 
agnelles du sud-est de la Cote d'IvOlre (Armbruster et 
al, 1991a) Dans ce cas, les conditIons d'elevage 
differentes pouITment exphquer les differences d'age a 
la premIere partuntlOn L' effet troupeau n mflue pas sur 
cette variable zootechmque La non slgmfIcatIon de ce 
facteur ne parmt guere surprenante car redondant avec 
l'effet annee de mise bas En fmt, I'effet "troupeau 
recouvre dIVerses prauques mherentes au mode de 
gestIOn de l' explOItatIOn (soms de sante, mesures 
d hygiene ahmentatIOn complementatIOn logement 
prauques d'elevage, etc) L'age a la premIere rmse bas 
relauvement fmble des agnelles agnelant en 1990 (nees 
en 1989) pouITmt s'exphquer par I'effet benefique de la 
complementatIOn effectuee dans les troupeaux au debut 
de I'annee 1990 (NIare et Sangare, 1992) Les agnelles 
nees en 1989 aurment donc peut-etre beneficle de cet 
apport supplementalre d' ahment concentre a I' approche 
de leur puberte ou pendant celIe CI SI l'annee ou la 
sal son de nalssance des agnelles leur permet d agneler 
a un age relauvement precoce (WIlson et MuraYI, 1988) 
toute complementatIOn a I' approche de la puberte parait 
tout aussl beneflque 

Intervalle entre agnelages (lEA) 

En plus de leur precoclte les brebls avalent un 
mtervalle moyen assez redUit entre agnelages Ce 
resultat obtenu sur la base de SUI VI reguher et penodlque 
confume les observatIOns empmques des agro-eleveurs 
de la zone seIon lesquelles l'IEA est d'envlron 8 mOlS 
(Nlareetal, 1991) DememeArmbrusteretal (1991a) 
ont egalement observe un mtervalle comparable chez 
des ovms du sud est de la Cote d'IvOlre Ces resultats 
sont conformes a ceux du mouton DJallonke eleve au 
Cameroun et dans Ie Nord de la Cote d'IvOlre En 
defmItlve, ces resultats prouvent qu'd est possible 
d' obtemr trOIS agnelages en deux ans dans les condluons 
actuelles d' elevage ce qUi peut etre un atout majeur pour 
Ie developpement de l'elevage ovm en zone troplcale 

Chez les brebls dont la mise bas precedente a eu 
heu entre novembre et fevner, c'est-a-dlre au cours de 

Small Ruminant Research Network Workshop 



la salson seche fraIche, l'mtervalle entre agnelages est 
plus eleve que chez celles agnelant en SaIson seche 
chaude ou pendant la SaIson des plmes La rarete de 
l'herbe au cours de la longue et dlffIctle penode de 
SaIson seche que traversent ces brebIs, exphque la 
longue penode precedant Ie retour des chaleurs smVles 
de fecondatIOn A I mverse, les brebIs qm mettent bas 
peu avant ou pendant la sal son des plmes beneflclent des 
condItIOns nutntIOnnelles reqmses pour revemr en 
oestrus et etre saIlhes plus rapldement Ces resultats 
confIrment I'mfluence de la SaIson de la dermere mIse 
bas sur I'IEA observee par d'autres auteurs (Charray, 
1986, WIlson et MuraYI, 1988) dans un meme mlheu ou 
au sem d'un meme troupeau 

Taux de ferbhte 

Sur un cycle annuel Ie taux de fertlhte moyen de 
ces brebls etaIt nettement supeneur a celm des brebIs 
DJallonke de Cote d'IvOlre ou du Cameroun (Charray, 
1986) Cette bonne fertlhte nest peut-etre pas 
mdependante de I'mtervalle assez court observe entre 
agnelages AmsI, en I' absence de toute systematIsatIOn 
de la complementatIOn ahmentaIre dans ces troupeaux 
tradltIOnnels, II n'est pas rare qu'une femelle sur troIS en 
moyenne mette bas deux fOIS dans I an nee 

La repartItIOn Irreguhere des naIssances men
suelles d'une an nee sur l'autre est ICI un artefact he a 
I megularlte du SUIVI En effet smte a des mterruptIOns 
mvolontalres Ie controle des performances n a pu se 
derouler correctement entre mal et JUllIet 1990 
L' absence de SUIVI au cours de cette pen ode exphqueraIt 
cette heterogenelte d'une annee sur I' autre Globalement 
en revanche, I homogenelte dans la repartItIOn 
mensuelle des agnelages entre troupeaux a permls de 
mettre en lumIere I'heterogenelte mherente a ce 
processus Les mlses bas de septembre-mars 
correspondent a des conceptIOns ayant eu heu en fm de 
SaIson sec he et pendant Ia salson des pImes En zone 
sahelIenne la tranSItIOn SaIson seche-saIson des plmes 
semble favorable a la conceptIOn des brebIs (Traore 
1987) En outre c'est pendant la salson des plmes que 
la quahte de la semence des belIers DJallonke semble 
mellleure (Chlboka 1981) Un effet benefique majeur 
de la SaIson des plmes est l'abondance et la meI1leure 
quahte du fourrage De ce faIt, I alImentatIOn ne 
constItue pas un facteur hmltant et exphque Ie fort taux 
de conceptIon 

TallIe de Ia portee 

La taIlle relatIvement faIble de la portee de ces 
breblS est comparable a celles obtenues aIlleurs (Charray 
etal, 1980, WIlsonetal 1983 Charray 1986 WIlson 
1986 Armbruster et al 1991a) Ce resultat conflrme 
celm deja observe dans la meme zone a travers des 
enquetes ponctuelles (Nlare et al, 1991) Meme chez 
des crolses DJallonke x type sahehen la taIlle moyenne 
de la portee reste faIble (Kabuga et Akowuah, 1991) 
Elle est plus faIble que celle des DJalIonke du nord de la 
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Cote d IVOlre (FIlIus et al 1985), des brebIs du sud 
tchadlen (Charray et al 1980) et des brebIs du Macma 
(WIlson et al 1983) Malgre leur bonne fertIlIte, les 
brebls etudlees ICI sont peu prolIfiques etant donne la 
faIble proportIOn de naIssances gemellalres ToutefOls 
celle-cI augmente de plus de 20 pomts entre les 3eme et 
6eme agnelages Cette chance accrue des femelles 
plunpares semble constltuer un phenomene assez 
general peut-etre he a l'attemte de la matunte phySIO-
10gIque L energle emmagasmee seralt alors vrm 
semblablement utlhsee preferentlellement pour la 
fonctIOn de reproductIOn chez ces brebls 

VIablhte des agneaux 

Le taux tres eleve de vlablhte pennatale des 
agneaux suggere que les problemes d avortements de 
mortmatahtes ou de mortahtes pennatales (1-6 Jours) 
sont mmlmes, vOlre neghgeables Dans Ie sud-est de la 
Cote d'IvOlre, la mortahte pennatale (0-5 JOurs) des 
agneaux est egalement plus faIble qu'apres 30 Jours 
(Armbruster et at 1991b) Ces resuItats semblent 
lmputables au bon comportement maternel des brebls 

De la nalssance a I' age de 6 mOIS la mortahte des 
agneaux est de 15%, et mdependante de l'mtervalle 
entre agnelages contraIrement aux conclusIOns d' etudes 
rapportees par WIlson et at (1983) En outre, elle ne 
semble pas dependre slgmfIcatlvement du sexe de 
I agneau, les maIes et les femelles presentant les memes 
nsques de deces Les causes de la mortahte Jusqu'au 
sevrage sont essentlellement d ongme pathologlque 11 
n'est pas exclu qu en mIlIeu vIllageOls, les condItIOns 
allmentaIres precalres, aJoutees aux aleas chmatlques, 
alent un Impact sur I'etat de morbldlte et vral
semblablement donc sur les chances de surVle des 
agneaux 

Strategies d'expIOltatlOn et consequences de 
l'accrOissement des effectIfs 

De meme que dans les troupeaux senegalals 
(Faugere et al, 1990), les ventes subIssent d'lm
portantes varIatIons mterannuelles hees au besom des 
famIlIes MaIS au mveau du troupeau II la 10gIque de 
commerCIalIsatIOn semble predommer compte tenu de 
la momdre Importance des actIvItes agncoles du 
propnetmre Neanmoms dans un cas comme dans 
1 autre cette vente repond a un SOUCI de satIsfactIOn des 
besoms vItaux On retrouve la egalement Ie role 
d epargne facIlement moblhsable que Jouent les petIts 

rummants dune mamere generale et plus partI
cuherement les ovms Cette epargne est surtout 
moblhsee quand les propnetaues en eprouvent Ie 
besom Les troupeaux ovms semblent constItuer donc 
un moyen de recours pour la gestIOn du "nsque (nsque 
de famme par exemple) mms aUSSI, aspect tout aussl 
Important, une forme de consolIdatIOn des rapports 
sOCJaux 
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A cette fonctIOn pnmmre du troupeau dOlt se 
substttuer progresslvement une nouvelle dynamlque 
d explOltatlOn du cheptel qUl se tradmralt par un 
destockage CelUI-cl, conc;u dans Ie cadre d un objecttf 
de productIOn precIs assurera, outre la satisfaction des 
besoms vltaux de I eleveur a travers les revenus 
monetmres generes, une fonctIOn de regulatIOn de la 
charge des parcours 

Dans Ie troupeau I on observe un phenomene 
d accumulatIOn du cheptel en rmson des fmbles taux 
d explOItation et de mortahte En revanche, Ie croit du 
second troupeau presente une grande vanablhte 
mterannuelle pour des rmsons eVldentes de satIsfactlOn 
des besoms vltaux Globalement cependant, I aug
mentatIOn des effectIfs est n~eIIe Elle tradUIt alors Ia 
bonne performance de reproductIon observee dans ces 
troupeaux et, dans une momdre mesure, l' acqUISItion de 
nouveaux ammaux 

A l' echelle du terrOlr ce phenomene peut, a terme, 
vIte degrader les pacages par surp§.turage En outre, la 
vegetatIOn de cette zone soudano-sahehenne soumlse a 
des prelevements de plus en plus Importants verra son 
potentlel de regeneratIOn dlmmuer II y a donc heu de 
cramdre, ce qUI pour I'agro-pastorahste Peyre de 
Fabregues CIte par Dumont (1985), pourrrut etre une 
degradatlOn Irreversible du fait d'une destructIOn 
anarchlque et abUSive de la strate arbustIve 

Face a ceUe expanslOn demographlque du cheptel 
(recherchee parce qU'elle autonse la reconstItutlOn des 
troupeaux de pasteurs et d'agro-eleveurs apres les 
annees de secheresse) aux consequences nefastes, les 
cultures fourrageres constItuent un moyen qUI assurermt 
a la fOlS Ie mamtIen de 1 elevage, son mtegratlOn a 
1 agnculture tout en garantlssant, grace au fumier Ie 
mamtIen de la fertIhte des sols Cette solutlOn ne sauralt 
cependant etre Imposee Elle aurmt toutefOIs l' avantage 
de redUIre Ia dIvagatIOn des ammaux IaqueIIe oblIge les 
paysans a cloturer a grands frals les parcelles de culture 
de smson seche Elle dOlt aUSSI s'mscnre dans une autre 
conceptlOn du troupeau mtegrant une nouvelle 
dynamlque d' explOItation qm optImIsermt la ge<;tIon de 
l' espace pastoral par Ie betml en general et les ovms en 
partlCuher 

ConclUSIOn 
Cette etude, reahsee en zone soudano-sahehenne, 

une reglOn caractensee par un contraste smsonmer des 
dlspombIhtes fourrageres tres marque entre la smson 
sec he et la smson des plmes, n a ete effectuee que sur 
deux noyaux d'elevage tradItlOnnel OVID Sa 
representatlvlte a l' echelle de la zone agro-ecologlque 
est par consequent dlscutable Des etudes comple
mentmres sur un nombre de troupeaux plus Important 
s' averent necessalres avant de degager, pms de 
generalIser, des concluslOns pertmentes ToutefOls, la 
methodologle de SUIVI mdlvlduel des performances des 
ammaux rend credIble et fiable les valeurs mdlcatnces 
des cnteres evalues Les reproductnces des deux noyaux 
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parmssent precoces tres fertIles mms peu prohflques 
Ces caractensttques de reproductlOn sont fortement 
tnbutmres des conditions nutntlOnnelles des ammaux 
Un apport de complement au cours de la penode de 
soudure est mdlspensable Par ailleurs l' orgamsatIOn de 
la lutte afm de fane comclder les penodes de besoms 
eleves avec celIe de production fourragere peut etre une 
alternatIve mteressante En complement aux etudes 
reahsees dans la zone seml-arlde (WIlson et al 1983), 
celle-cl auton<;e une extenSIOn des connalssances des 
ovms a d autres zones agro-ecologlques du Mah 

RemerClements 
Cette etude a ete reahsee grace au soutIen fmancler 

de la FondatlOn mternatlOnale pour la SCIence (PIS) 
(bourse B114l6-l ) 
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Abstract 

Small rumInants are found In all agro-ecologlcal zones 
In Mall Due to the hmlted number of studIes carned out 
on these species In the country, lIttle IS known about the 
major constraInts to their development ThIS study has 
been carned out to partIally solve thIS problem and IS 
based on momtonng of IndIVIdual productIOn 
performance In the study females matured early WIth an 
age at fIrst partuntIOn of 16±1 4 months theIr fertIlIty 
rate was very hIgh at 132%, but they were not very 
prolIfIC (lItter SIze = 1 08±O 03) ThIS hIgh fertIlIty may 
be due to a low lambIng Interval of 243±16 1 days 
SurVIval rate from bIrth to weanIng was 85% Herd, year 
of bIrth, season of prevIOUS partuntIOn and number of 
htters Influenced all the major components of numencal 
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prodUCtIVIty However, feed parameters seemed to be 
the major factors that determIned the expreSSIOn of these 
components The need for feed supplementatIOn 
between two consecutIve growmg seasons was 
dIscussed and the orgamsatIOn of the breedmg season 
was seen as a very mterestmg alternatIve Management 
strategIes seemed to vary WIth dIfferent owners 
However, sheep were used as a resource for I fIsk I 

management and for strengthenmg socIal hnks at 
varIOUS levels through dIfferent forms of utIlIsatIOn 
GIven the low turnover rate and WIth the use of 
preventIve health measures, the hIgh reproductIve 
performance recorded should result m a 58% mcrease m 
herd SIze The ImplIcatIons of thIS Increase are dIscussed 
as well as the measures (destockmg forage crops etc) to 
be Implemented to promote lIvestock development 
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The induction of puberty in female Boer goat kids 

J PC Greylmg 

Department of Ammal SCience UmVel Slty of Orange Free State 
POBox 339 Bloemfontein 9300 Republtc of South Afrzca 

Abstract 

The effects of season, nutntIOn and presence of a ram at 
the onset of puberty In female Boer goat kIds were 
studIed Permanent presence of a vasectomIsed ram wIth 
the female goat kIds Induced puberty earlIer (P<O 05) 
than when the teaser ram was Introduced to the female 
goat kIds tWIce dally Exposure ot female goat kIds to a 
hIgher energy dIet tended to also Induce puberty earlIer 
but thIS Influence dId not dIffer much (P>O 05) from 
female goat kIds put on a low energy dIet Female Boer 
goat kIds born m summer and weaned m autumn attamed 
puberty earlIer (P<O 05) than those born m spnng and 
weaned m summer The results of thIS study suggest that 
the reproductIve functIOns, such as puberty, In female 
Boer goat kIds can be malllpulated through management 
techlllques such as permanent exposure to the ram, good 
nutrItIon and strategIc weanIng and breedIng 

IntroductIon 

In general, breedmg IS delayed untIl the alllmal has 
attamed 60-75% of Its mature body weIght (Shelton 
1978) Most goat breeds are pubertal between 5 and 10 
months of age and thIS occurs dunng the season of 
shortelllng days, whereas the termmatIOn thereof occurs 
dunng lengthelllng days (RIera 1982) It IS generally 
accepted that the breedmg season centres around the 
penod of short daylIght length 

There IS eVIdence that the presence of the ram may 
modIfy the age of puberty m the goat (Shelton 1977) and 
mfluence oestrous behaVIOur m does, With some degree 
of synchrolllsatIon of oestrus (Ott et al 1980) Two 
phYSIOlogIcal actIOns are tnggered by the presence of 
the rams VIZ a neurohumoral actIOn which advances the 
pre-ovulatory lutellllsmg hormone (LH) peak and an 
entIrely neural actIOn whIch gIves rIse to the ram-effect 
It IS postulated that the ram-effect IS suffICIent to both 
synchrolllse and produce oestrus m the doe and that 
exogenous hormones are unnecessary 

The onset of puberty IS related to body weIght 
which m turn depends on the level of nutntIon, age type 
of birth and season of bIrth (Shelton 1978 SmIth 1978) 
Thus thIS study was IllltIated to mvestIgate factors 
(season, nutrItIon and ram-effect) WhICh may playa role 
m the mductIon of puberty m the female Boer goat kId 
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MaterIals and methods 

Female Boer goat kIds (n=65) born m sprmg and weaned 
December and kIds (n=45) born m summer and weaned 
Apnl were used follOWIng wealllng m the fIrst and 
second tnals respectIvely and for observatIOn penods 
of 144 and 190 days, respectIvely In each tnal all kIds 
were randomly allocated and maIntaIned on two 
nutntIOn regImes, VIZ hIgh (HE) and a low (LE) energy 
dIets (Table I) All kIds were randomly subdIVIded mto 
the followmg treatment groups for each trIal 

Treatment 1 Permanent ram group (PR) - a vasec
tomlsed ram was run permanently WIth the 
kIds to act as stImulus and detect oestrus 

Treatment 2 Teaser ram group (TR) - a vasectomI~ed 
ram was mtroduced to the kIds tWIce daIly 
to act as stImulus and detect oestrus 

Treatment 3 Control group (NR) - kIds completely 
Isolated from males for the duratIon of the 
tnal 

Table 1 CompositIOn of the high and low energy diets 
(pelleted) fed durmg the trials 

HIgh energy Low energy 
IngredIents (HE} {LE} 
Lucernene (%) 500 934 
MaIze meal (%) 380 
FIshmeal (%) 100 
Molasses (%) 50 
MonosodIUm phosphate (%) 10 10 
AgrIcultural hme (%) 05 
Salt (%) 05 05 
Trace element mixture (%) 01 01 
Energ:y content {MJlkg DM~ 9613 7688 

The lIve mass of each alllmal was momtored 
weekly and the average dally weIght gam calculated 
Blood samples were taken weekly from fIve 
ammals/group serum was extracted and stored at 20 C 
for subsequent determInatIon of serum LH 
concentratIOns (NIswender et al 1969) and serum 
progesterone concentratIOns (YoussefmljadIan et al 
1972) Oestrous observatIOns were performed together 
WIth serum LH and progesterone values evaluatIon 
tWIce daIly In the PR and TR groups to momtor the onset 
of cyclIc actIVIty In the female kId Data were 
statIstIcally analysed by analYSIS of varIance, the 
smallest slglllficant dIfference was calculated to 
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determme which groups performed best and the 
chi-square test was Implemented to compare the 
oestrous response between groups (Snedecor and 
Cochran 1980) 

Results 

Oestrus 

The oestrous responses (mdicative of puberty) for the 
goat lads dunng the respectIve observatIon penods are 
set out m Table 2 There was a sIgnIficant dIfference 
(P<O 05) m the number of does exhibItmg oestrus 
between the PR and TR groups dunng both seasons 
The former group demonstrated oestrus earlIer than the 
latter Regardmg the level of nutntIon, no sIgnIfIcant 
dIfference m the occurrence of oestrus (puberty) was 
noted for both groups of anImals born durmg the 
dIfferent seasons 

The age to fITst oestrus (puberty) IS set out m 
Table 3 For the purpose of comparison, dIstnbutIOn of 
the tIme mterval of occurrence of fIrst oestrus IS 
mdlcated The mean age-at-ftrst oestrus was 
sIgmficantly (P<O 05) earher for all lads weaned m the 
Apnl breedmg season than for those weaned dunng 
December (157 2 vs 191 1 days, respectIvely) 

Body weIght 

SignIficant (P<O 01 and P<O 05) differences m the mean 
percentage gam m body weIght between hIgh and low 
energy dIets were found for lads weaned m December 
and Apnl, respectively There was no sIgmficant 
dIfference between treatment groups wIthm the two 
levels of nutritIOn regardmg the percentage body weIght 
gamed ADG did not dIffer sIgmficantly between the 
dIfferent ram treatment groups 

No sIgmficant dIfference was found for the body 
weight at whIch puberty was reached for the two energy 
dIets and treatments though body weIght at fIrst oestrus 
tended to be htgher for females weaned m Aprd than for 
those weaned In December (31 1 vs 27 4 kg) (Table 3) 
No sIgmficant correlatIon was found between body 
weIght and age-at-flrst oestrus 

Serum lutelDlsmg hormone levels 

From Table 4 It IS eVIdent that LH levels between and 
withm treatment groups and observatIon penods varIed 
greatly Seasonal dIfferences (December vs Apnl 
weanmg) for the mean concentratIons of serum LH m 
the pen-pubertal goat (FIgures 1 to 4) were present The 
PR (P<O 01) and TR (P<O 05) Apnl weaned groups had 
a hIgher LH level than the December-weaned PR and 

Table 2 Percentage Boer goat does exhlbltmg oestruv durmg the respective observatIOn perIOds 

Weanmg season 

December Apnl 
HE LE HE LE Overall (%) 

Permanent ram group (%) lOOOa 750a 1000a 1000a 

Teaser ram group 375b 500b 500b 571 b 

Overall % 706a 62 Sa 750a 786a 

HE = !ugh energy LE = low energy 
Values With the ~ame superscnpts do not differ slgmficantiy from each other 

Table 3 Mean age and body weight (±SD) of Boer goat does at the demonstratIOn of their first visual oestrous perIOd 

Wearung season 

December Apnl 

HE LE HE LE 

Permanent ram group 

Age at first oestrus(days) 197 9±29 6a 203 5±40 3a 155 8±54 8a 153 3±33 3a 

DlstnbutlOn (days) 147-234 164-268 124-268 115-202 

Body weight at first 

oestrus (kg) 29 0±5 6b 23 4±2 3b 31 3±10 Ib 28 3±5 4b 

Teaser ram group 

Age at first oestrus(days) 184 5±50 2a 178 5±24 Sa 168 7±53 2a 171 0±56 8a 

Distribution (days) 149-220 149-209 136-230 110-235 

Body weight at first 

oestrus (kg) 29 6±5 2b 260+26b 32 6±7 7b 32 2±6 8b 

HE = !ugh energy LE = low energy 

Values With the same superscnpts do not differ slgmficantly from each other 
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FIgure 1 Serum Ui concentratIOn (±SE) of Boer goat kIds subjected to different male treatments (weaned December) on a high 
energy dIet 
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Figure 2 Serum ill concentratIOns (±SE) of Boer goat kids subjected to different male treatments (weaned December) on a low 
energy diet 
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Table 4 Mean (±SD) weekly LH concentratIOns (ng/ml) durmg the respectIVe observatIOn perIOds for pre pubertalfemale Boer goat kids bred m specific seasons 

Treatment 

Permanent ram group 

Teaser ram group 

Control group 

HE 

I 78±1 36a 

1 42±1 96b 

1 97±1 91 a 

HE = htgh energy LE = low energy 

December 

LE 
1 36±1 41a 

2 32±2 72a 

2 03±1 89a 

Values With the same superscnpt do not differ significantly from each other 

TR groups, whIle the December-weaned control group 
was found to show hIgher (P<O 01) LH level than the 
AprIl weaned control group 

SIgmflcant dIfferences In the mean serum LH 
concentratIOn were found In the PR (p<O 01) and TR 
(P<O 05) groups weaned In December (FIgures I and 2) 
for the two levels of nutntIOn SIgnIfIcant dIfferences 
(P<O 01) In the mean LH concentratIOn were recorded 
In the TR and control groups weaned In AprIl (FIgures 
3 and 4) 

The ram-effect dId not result III sIgmflcantly 
dIfferent mean LH levels for the December-weaned PR 
and TR groups on the hIgh-energy dIet The control 
group, however had a sIgmficantly (P<O 05) hIgher 
mean LH level than the PR and TR groups (FIgure I) 
In the low-energy groups (FIgure 2), hIgher (P<O 01) LH 
levels were recorded In the TR and control groups than 
In the PR group The kIds weaned III Apnl however, 
showed hIgher (P<O 01) mean LH level (HE dIet) In the 
PR group compared to the TR and control groups The 
mean LH level of the TR group was also hIgher (P<O 05) 
than that of the control group (FIgure 3) In the low 
energy (LE) groups, the mean serum LH of the PR and 
TR groups were not sIgmflcantly dIfferent, although 
sIgmflcantly hIgher than that of the control group 
(FIgure 4) 

Serum progesterone levels 

Most of the kIds weaned In December whIch dId not 
show any external SIgns of oestrus dId show penodIcally 
elevated progesterone levels (> I ng/ml) dunng the 
observatIOn penod In some ammals, the progesterone 
concentration remamed low throughout the observatIon 
penod, sImIlar to values found III anoestrous females 
KIds weaned In Apnl showed the same progesterone 
pattern as those weaned III December The occurrence 
of phenomena lIke sIlent heats was however less 
frequent possIbly due to the hIgher IncIdence of oestrus 
In ammals weaned In Apnl than In those weaned III 
December 

WIthIn the December weanIng season, the PR 
group on a hIgh-energy dIet and TR group on a 
low-energy dIet showed sIgmfIcant (P<O 05) 
dIfferences III theIr mean progesterone levels for the 
observatIOn penod (087 vs 065 ng/ml, respectIvely) 
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Weamng season 

HE 

3 89±3 04c 

1 98±1 78 a 

1 16±O 70b 

Apnl 

LE 
43±360C 

3 69±2 03c 

1 75±1 52a 

SImIlar sIgnIfIcant (P<O 05) dIfferences were found 
between the control (HE) and the TR groups (HE) (I 0 I 
vs 075 ng/ml respectIvely) and also between the control 
(HE) and TR (LE) groups (P<O 01) (l 01 vs 065 ng/ml, 
respectIvely) The control group (HE) of kIds weaned III 
Apnl maIlltaIlled a sIgnIfIcantly (P<O 01) hIgher mean 
progesterone level than the TR groups (0 98 vs 0 66 
ng/ml and 0 98 vs 0 7 ng/ml for HE and LE groups, 
respectIvely) SImIlarly the control group (HE) had a 
hIgher (P<O 05) mean serum progesterone level (0 98 vs o 76 ng/ml) for the entIre observatIOn penod when 
compared to the permanent ram group (LE) 

The progesterone levels maIlltaIlled by the PR and 
control groups (HE) weaned III December, were 
sIgnIfIcantly hIgher (P<O 05, P<O 01) than the mean 
progesterone levels III the TR group (HE) weaned III 
AprIl - 087 vs 066 ng/ml and I 01 vs 066 ng/ml 
respectIvely The control group (HE) of the December 
weaned kIds also maIlltaIlled a sIgnIficantly hIgher mean 
progesterone level than eIther the PR group (LE) 
(P<O 05) the TR group (LE) (p<O 01) or the control 
group (LE) (P<O 05) weaned III AprIl However the 
mean progesterone levels of both TR groups weaned III 
December were lower than those of the control (HE) 
group weaned III AprIl (P<O 05 and P<O 01 for the HE 
and LE dIets, respectIvely) 

Only 50% of the male stImulated kIds (both levels 
of nutntIOn) weaned III December demonstrated at least 
one oestrous perIod, compared to 83 3% of the females 
weaned III Apnl 

DISCUSSIOn 

It would seem that the age at onset of puberty III Boer 
goat does compares well WIth and In fact IS somewhat 
earlIer than III most goat breeds such as the Saanen 
(2179 days) Angora (240 days) Black Bengal (1965 
days) and Barban nanmes (213 days) (RIera 1982 
Amoah and Bryant 1984b Bhattacharyya et a11984) 

Values for mean body weIght and age of the Boer 
goat doe at fIrst oestrus recorded are In agreement WIth 
results obtaIlled elsewhere on goats (RIera 1982) The 
mean body weIghts at fIrst oestrus for Boer goat kIds 
born III January and August were 31 1 kg and 27 4 kg, 
respectIvely, compared to 30 0 kg for Saanen kIds born 
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Figure 3 Serum Uf concentratIOns (±SE) of Boer goat kids subjected to different male treatments (weaned Aprzl) on a high energy 
diet 
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Figure 4 Serum LH concentratIOns (±SE) of Boer goat kIds subjected to different male treatments (weaned April) on a low energy 
dIet 
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III MarchlApnl (Amoah and Bryant 1984a) In the 
present study, lads weaned m Apnl (durmg the normal 
breedlllg season) exhIbIted oestrus sIgnIfIcantly 
(P<O 05) earher than those weaned m December ThIs 
phenomenon cannot be ascnbed to a hIgher mean lIve 
weIght wIthIn the respectIve laddlllg seasons the level 
of nutntIon or the ram-effect It would seem as If season 
of bIrth IS the mam cue for the onset of puberty 
Accordmg to QUIrke (1979), once ewe lambs have 
attaIned a cntIcal body weIght necessary for attaInment 
of puberty, dIfferences m hve body weIght have httle 
lllfluence on the tIme of onset of puberty There IS 
however, good eVIdence that madequate nutrItIon may 
adversely affect pItUItary functIon (Lammmg 1969) 

Emanatmg from the oestrous response, It IS eVIdent 
that the permanent presence of a male dId have a marked 
(P<O 05) beneficIal effect on the number of ammals 
exhIbItmg oestrus, III both seasons Amoah and Bryant 
(1984a) suggested that contact wIth the male goat does 
have an effect on the tnrung of puberty and IS assocIated 
wIth rapId and hIghly synchrous attaInment of puberty 
m the maJonty of lads 

The long mter-samplIng penod (weekly), as well 
as the varIatIOn m serum LH levels obtaIned between 
mdlvlduals wlthm groups, tend to comphcate the 
mterpretatIOn of these hormone levels recorded The LH 
pattern m the pre-pubertal female goat IS charactensed 
by pulsatIle or epIsodIC LH releases In the ewe lamb, 
these rhythITuc LH elevatIons first appear between 4 and 
11 weeks of age The tranSItIon of the adult ewe from 
anoestrus mto the breedmg season, IS assocIated WIth a 
marked reductIon m response to oestradIOl much the 
same as In the lamb dunng puberty (Foster and Ryan 
1979) From serum LH concentratIOns recorded m the 
Boer goat, It IS eVIdent that the pItUItary IS actIve from 
13 weeks of age (weanmg) IrrespectIve of season, 
ram-effect or level of nutrItIOn, although the tIme 
mterval between blood samplIng was too long to obtaIn 
relIable pre-ovulatory peak LH values The fact that 
anImals weaned III Apnl mamtaIned a SIgnIfIcant 
(P<O 05) hIgher mean LH level than ammals weaned m 
December, may mdIcate greater pItUItary actIVIty dunng 
the breedmg season (AprIl) 

The pOSSIble hIgh occurrence of sIlent heats or 
oestruses WIthout ovulatIOn IS emphaSIsed by IndIVIdual 
serum progesterone proflles recorded dunng the 
respectIve observatIon penods Several kIds have been 
found to show elevated progesterone levels (> 1 0 ng/ml) 
for one or more consecutIve weeks, WIthout any overt 
SIgns of oestrus ThIS occurrence of sIlent heats or 
oestrus WIthout ovulatIOn IS a phenomenon WhICh also 
frequently occurs In ewe lambs at, and followmg 
puberty (Edey et a11978) From the serum progesterone 
values obtamed, It seems that ovarIan actIVIty started In 
the hIgh and low-energy dIet groups at approxImately 
7 6±3 5 and 9 1±4 3 weeks followmg weamng for kIds 
weaned m December and at 7 6±3 5 and 12 7±6 8 weeks 
after weanmg for the kIds weaned In Apnl These values 
correspond well to the mean age at whIch first oestrus 
was recorded In the Boer goat The mean progesterone 
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values obtaIned at fust oestrus III the present study are 
In agreement WIth those recorded III pre-pubertal sheep 
VIZ 03 ng/ml (Berardlllelh et al 1980) and WIth those 
recorded In goats VIZ 02-04 ng/ml (Amoah and Bryant 
1984a) and 0 29-0 53 ng/ml (Bhattacharyya et a11984) 

ConclUSIOns 
Contact WIth male goats dId have a benefICIal effect on 
synchromsatIon and tImIng of puberty, entraIned by 
photopenodic stImulatIOn, whIle nutntIOn, as applIed In 
thIS experIment, played a mInor role The effect of the 
mteractIOn between these factors on puberty IS 
however, dIffIcult to assess It would appear that dunng 
the pre-and post pubertal penod, cyclIc actIVIty of the 
young ammal IS rather erratIc and Irregular and breedmg 
at such an age IS ImpractIcal and not adVIsable Further 
research IS needed to elUCIdate the relatIve Importance 
of male stImulatIOn on the mItIatIOn of puberty 
espeCIally In relatIOn to other envIronmental (season and 
nutrItIon) cues 
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Induction de la puberte chez des chevreaux femelles de race Boer 

Resume 
L effet de la salson, de la nutntton et de la presence 

d un beher au debut de la puberte a ete etudle sur des 
chevreaux femelles de race Boer La presence 
permanente d'un male vasectomlse declenchmt la 
puberte plus t6t (P<O,05) que SI Ie male etmt mtrodmt 
aux femelles deux fOlS par Jour La rahon a mveau eleve 
d' energle declenchmt egalement la puberte plus tOt mms 
cet eftet n'etalt pas tres dIfferent (P>O 05) de celm de la 
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rahon a falble mveau d'energle Les chevres femelles 
Boer nees en ete et sevrees en automne attelgnment la 
puberte plus t6t (P<O 05) que celles nees au pnntemps 
et sevrees en ete Les resultats de cette etude montrent 
qu on peut mampuler les fonctlOns de la reproductIOn 
comme la puberte chez les Jeunes chevres femelles Boer 
grace a des techmques d' elevage telles que Ia presence 
permanente du m~iIe une bonne ahmentatlOn et un 
sevrage et une gestlOn strateglques 
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Milk production from the indigenous Malawi goat 

R A Cooper, 1 J A KIrk, 1 L KamwanJa2 and J Banda2 

1 Seale Hayne Faculty of Agnculture, UniVerSIty of Plymouth 
Newton Abbot TQ12 6NQ United Kmgdom 

2 Bunda College of Agnculture, Unlverslty of MalaWI 
Box 219 Lzlongwe MalawI 

Abstract 
In a 2x2 factonal tnal InvolvIng 80 does kept under 
traditlonal management, the mIlkIng potentlal of the 
mdigenous MalaWI goat was determIned and the effects 
of supplementary feedIng examIned FeedIng was based 
on grazed IndIgenous pasture, largely Hyparrhema spp 
only and wIth supplementatIOn of 250±1O g maIze bran 
daIly Does were separated from theIr kids each evenIng 
at hOUSIng and hand mIlked before turn out KiddIngs 
occurred between July 1991 and Apnl1992 MIlk YIelds 
from 25±3 days post-partum varIed between 1 5 and 61 
htres per lactatIOn and lactatIOn length between 13 and 
252 days LactatIOn patterns were SImIlar, WIth peaks of 
270±99 ml on day 26 for supplemented anImals and 
259±99 ml on day 19 for controls but a SIgnIfIcant 
InteractIOn between date of kIddIng and 
supplementatIOn was noted Does kIddIng In August had 
hIgher YIelds (31 6±17 5 vs 21 2±13 66 htres for 
supplemented and unsupplemented does, respectIvely) 
than those of does kIddIng In March (17 7±7 5 vs 
9 1±5 7 htres, P<O 05) Mean dally YIelds for 
supplemented does were 191 ml over weeks 1-10 and 
139 ml over weeks 1-20 For control anImals the 
eqUIvalent fIgures were 158 and 104 ml ReproductIve 
performance was not affected by mIlkmg, WIth kiddIng 
to fIrst oestrus Intervals of 11O±57 days for the mIlked 
does and 80±52 days for unmilked does Anoestrus 
penod was not affected by supplementatIOn Most kId 
mortahty occurred In the first 30 days and was not 
Influenced by mIlkIng or level of supplementatIOn 
There was no effect of doe treatment upon kid growth 
to 28 weeks, when lIve weIghts were 7 25±0 87 kg, 
7 63±0 75 kg, 6 75±O 66 kg and 7 33±O 6 kg for the 
unmilked and unsupplemented unmilked and 
supplemented, mIlked and unsupplemented, and mIlked 
supplemented anImals, respectIvely It IS concluded that 
WIth mlmmal modIfIcatIon of tradItIOnal husbandry 
methods the mdigenous MalaWI goat may be mIlked 
dally WIthout detrIment to her or her offspnng 

RatIonale 

It has been estimated that m some areas of MalaWI the 
InCIdence of malnutrItion m chIldren under the age of 
five years may be as hIgh as 70% The problem IS 
partIcularly severe In those chIldren who have been 
weaned off breast mIlk and who are now reqUIred to rely 
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largely on 'phala' (maIze meal gruel) In many areas of 
the world mIlk IS seen as bemg of speCIal benefIt to such 
chIldren, provIdmg hIgh qualIty protem and hIgh levels 
of mmerals espeCIally calcIUm and vitamms, In a very 
palatable form For some, the most usual source of that 
mIlk IS the cow but for many, It IS the goat In excess of 
60 mIllIon goats are currently beIng mIlked world-WIde 
prodUCIng nIne mIllIon tonnes of mIlk annually (FAO 
1990) Many of these mIlkIng goats are to be found In 
AfrIca espeCIally m the ArablC-speakmg countnes to 
the north whIle, despIte the presence of large numbers 
of goats In sub-Saharan Afnca, the practIce of mIlkIng 
them IS uncommon m the area MalaWI IS a good 
example of thIS SItuatIon 

EstImates of the number of goats In MalaWI vary 
between one milhon (Zerfas, personal commUnICatIOn) 
and 1 6 mIllIon (Government of MalawI 1988) and yet, 
WIth the exceptIon of a few areas, these goats are not 
mIlked There does not appear to be any custom or taboo 
prohIbItIng the dnnkIng of goat mIlk (Chimwaza 1982) 
and m a recent survey Banda (1992a) showed that goat 
mIlk was acceptable to many people and was, mdeed, 
preferred to that of the cow or the sheep 

The aIm of the project reported here was therefore 
to examIne the potential of the mdigenous MalaWI goat 
as a mIlk producer when managed under a system as 
sanIlar as pOSSIble to that practIsed In the VIllages and 
In partIcular to answer the follOWIng questIOns 

How much rmlk, per day and per lactatIon IS one doe 
capable of prodUCIng when mIlked once a day? 

2 What effect does the removal of thIS mIlk have on the 
surVI val and growth rate of the goat kids? 

3 Is It pOSSIble by supplementIng' bush" grazmg WIth 
maIze bran, to Increase mIlk YIelds econormcally? 

Materials and methods 

ThIS tnal was undertaken at Bunda College of 
Agnculture, Umversity of MalawI, durmg 1991-92 In 
order to mImIC tradItional management as far as pOSSIble 
anImals grazed unImproved grassland as theIr maIn 
forage source but dunng the dry season they had access 
to maIze stover In fields and to tobacco gardens 
AnImals were brought In from grazmg before dusk and 
turned out Immediately after rmlkIng each mornmg 
Housmg was constructed of blue-gum poles and 
cham-lInk fencmg under galvalllsed Iron roofmg 
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IndIVIdual pens were approxImately 4x4 m and each 
housed 10-14 does and theIr kids Water was aVailable 
m the pens overmght Half of the ammals mvolved (n = 
40) were offered a supplementary feed of 250±1O g of 
maIze bran daily fed m the pen each mornmg before 
turnout Half of the anImals m each group were mIlked 
once dady m the mornmg These ammals were removed 
from theIr kids each evemng at housmg and penned 
separately The followmg mornmg each doe was 
hand-mIlked before bemg reJomed wIth her kId(s) for 
the day's grazmg MIlking began 25±3 days after 
kIddmg and usually contmued untIl YIeld fell below 50 
mVday for three consecutIve days Does whlCh lost theIr 
kId(s) were removed from the trIal Thus the effectIve 
trIal deSIgn was a 2x2 factorIal wIth two levels of 
supplementatIon and two levels of mIlkmg 

Ammals were blocked by week of kIddmg, 
begmnmg on 1 July 1991 and allocated to treatment 
wlthm block, accordmg to lItter SIze MIlkmg contmued 
untIl September 1992 and a total of 50 lactatIOns were 
recorded MIlk YIeld for each doe was measured dally 
and all oestruses and matmgs recorded Does were 
weIghed regularly and all mortalItIes were noted 

Results 

ReproductIon 

Data for the perIod July 1991 to June 1992 are gIven m 
Table 1 KIddmgs took place m most months of the year 
Overall klddmg rate was 142 hve births/lOO does 
kIddmg There was no relatIOnshIp between doe lIve 
weIght and number of kids born (the overall correlatIOn 
bemgO 1) 

Overall kId mortahty averaged 335% of hve 
bIrths Few trIplets were born but mortalIty WdS hIgh at 
583% For smgle and twms mortahty was 304% and 
35%, respectIvely 

The majorIty of deaths took place WIthIn the first 
30 days after bIrth, that IS, before hand mIlkmg had 
begun, and were spread throughout the year WIth no 
sIgmficant tIme-of-year effect Treatment of dam had no 
effect on kid mortalIty Numbers dead were 33 from 
mIlked does vs 43 from the unmIlked and 33 from 
supplemented does vs 42 for the unsupplemented 

In the does post-partum anoestrus was very 
van able, rangmg from 22 to 214 days There was a trend 

for longer anoestrus m mIlked goats (11 0±57 days) than 
m the unmilked (80±52 days) but the dIfferences were 
not sIgmficant There was also a tendency for does 
kIddmg m the dry season to have longer anoestrus than 
those kIddmg m the rams Level bf supplementatIOn had 
no effect on anoestrus perIod 

MIlk productIon 

Milk productIOn per doe was extremely varIable WIth 
YIelds rangmg from 1 5 to 61 htres per lactatIon Does 
that had very low YIelds often dId not reach the bottom 
hmit of 50 ml per day and the deCISIOn was taken to stop 
mIlkmg them LactatIOn length was thus extremely 
vanable, rangmg from 13 days for the very low YIelders 
to 252 days for the better ammals 

Total lactatIOn YIelds were not sIgmficantly 
affected by supplementatIon Data, broken down by 
month of kIddmg and by lactatIOn perIod, are gIven m 
Table 2, WIth weekly YIeld totals shown m Table 3 
Overall patterns oflactatIon were not dIfferent between 
treatments WIth peak dally YIeld from supplemented 
anImals reachmg 290±99 ml at 26 days from 
commencement of mIlkmg (range 140-500 ml) whIle 
eqUIvalent fIgures for unsupp1emented does were 
259±99 ml at 19 days (range 80-450 ml) Supplemented 
does mIlked for longer than controls (l47±54 days vs 
117±47 days) There was an mteractIOn between level 
of supplementatIon and month of klddmg (FIgure 1) 
For does kIddmg m August supplementatIOn had no 
effect on YIeld or perSIstency For does kIddmg m 
FebruarylMarch, WIth much of theIr lactatIOn after the 
end of the rainy season, supplementatIOn led to longer 
lactatIOns and SIgnIfIcantly hIgher YIelds (17 7±0 7 vs 
9 l±1 5 htres P<O 05) There was no relatIOnshIp 
between doe hve weIght at kIddmg and subsequent mIlk 
Yield The correlatIOn coeffICIents were 0 42 for 
supplemented ammals and 0 33 for controls The overall 
hnear regreSSIOn equatIOn was y = -18 +57w (where w = 
doe lIve weIght m kg) 

KId growth 

The hve weIghts of kids, by age and treatment are gIven 
m Table 4 The kids from supplemented does were 
conSIstently heaVIer than those of unsupplemented 
anImals whIle those from unmilked ammals were 
heaVIer than those from milked ones from the 8th to the 

Table 1 Klddmg performance oj MalaWI does July 1991-June 1992 

Variable Jul Aug Sept Oct 

Type ofkIddtng (number) 

Stngle 9 9 14 4 

Twtn 4 10 13 1 

Triplet 

Does kIddtng (number) 13 20 27 5 

KIds born alIve (number) 17 32 40 6 
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Nov 

2 

4 

6 

10 

Month of kIddtng 

Dec Jan Feb 

11 

4 

1 

16 

22 

2 

3 

4 

8 

6 

1 

15 

23 

Mar 

13 

3 

16 

19 

Apr May Jun Total 

9 

3 

12 1 134 

15 3 191 

Small Ruminant Research Network Workshop 



MIlk productIon from the IndIgenous MalaWI goat 

Table 2 LactatIOn performance (meanS±SE) of MalaWI does 

Dletar:t treatment 
VarIable PerIod Supplement (n=20) Control (n=20) 
YIeld by month ofklddmg (htres) August 316±175 212±136 

September 177±120 156±109 
February/March 177 ± 75 91 ± 57 

YIeld by lactatIOn perIod (htres) Weeks 1-10 13 4± 5 0 111±57 
Weeks 1-20 194 ± 94 145 ±9 6 
Overall 212±132 150±1l0 

Mean lactatIOn length (days to <50mVday) 119 ± 54 90±47 

Table 3 Mean weekly performance (ml±SE) of MalaWian does by dietary treatment and month 

SUl2l2lemented 
Week August Sel2tember Februa!1/March 

1 1406±246 1564±539 1502±497 
2 1148±162 1619±528 1276±483 
3 1250±111 1727±629 1538±390 
4 1338±155 1572±511 1526±401 
5 1274±54 1543±587 1491±415 
6 1397±267 1465±566 1500±462 
7 1407±470 1474±654 1157±378 
8 1377±459 1387±752 I065±300 
9 1425±487 1351±573 1137±362 

10 1425±487 1466±684 11 22±338 
11 1387±502 1307±650 1066±329 
12 1262±588 1302±707 1135±284 

13 1227±581 1226±781 950±225 
14 1252±616 1176±807 876±249 
15 1189±617 11 23±847 944±146 
16 980±546 1177±863 805±1'i7 
17 832±501 101O±720 
18 760±302 1045±764 
19 601±193 932±588 
20 664+201 542+573 

28th week of age but none of these dIfferences were 
sIgmficant Mortahty rates were not affected by 
treatment 

DISCUSSIon 

The performance of goats III thIS tnal was SImIlar III all 
respects to that reported elsewhere In terms of 
reproductIOn overall kIddIllg rate was hIgher than the 
109% reported by Reynolds (1979) and the 103% of 
Karua (1988) KId growth rates thought somewhat 
disappomtmg were mime WIth the 42 g/day reported 
by Zerfas and Stotz (1987) and the 47 g/day of Karua, 
despIte the amounts of mdk removed The qualIty of 
mdk from the MalaWI goat IS mgh Banda (1992b) 
reports an analytIc compOSItIon of 5 3% protem, 6 7% 
butterfat and 4 7% lactose, fIgures SImIlar to those found 
m the West Afncan Dwarf goat (AkInsonyu et al1977) 
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Unsul2l2lemented 
August Sel2tember February/March 

1586±562 1393±562 1312±581 
1394±484 1158±381 1298±484 
1472±484 1109±361 1251±580 
1551±618 1200±519 1192±620 
1417±361 1313±719 1118±680 
1309±584 1360±619 996±432 
1735±645 1213±486 867±601 
1643±516 1144±422 782±431 
1376±468 1189±540 698±540 
1548±642 1108±497 533±179 
1418±642 895±350 41l±276 
1550±731 849±441 
1213±559 896±375 
1152±618 829±320 
1111±667 690±173 
1244±461 549±225 
985±523 499±265 
951±315 546±195 
775±293 688±140 
739±285 517±24 

and the South Afncan Boer goats (Raats et a11983) but 
sIgmficantly hIgher than those of exotIc' mIlkIng goats 
Two hundred mIllIhtres of thIS mIlk would thus prOVIde 
10 5 g hIgh quahty protem, 13 5 g fat and 250 mg 
calcIUm Such amounts would go a long way towards 
Improvmg the dIet of chIldren dnnkmg thIS mIlk and the 
nutntIve value would not be Impatred by the bOIlmg 
WhICh would be necessary before Its use It should 
however be noted that the overall mmeral compOSItIOn 
of goat mIlk IS such that It IS unSUItable for chIldren 
below one year of age 

ConclUSIOns 
It IS concluded that whIle YIelds vary conSIderably It IS 
pOSSIble WIth mmor modIfIcatIOns to tradItIonal 
husbandry practIces and at a small cost, to produce 
usable amounts of nulk from the mdigenous MalaWI 
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Milk production from the indigenous MalawI goat 

Table 4 Weights (mean ± SE kg) of kids born In )ear 1991-92 b) age and tleatmmt group 

Treatment 

Non milked MIlked 

Age (wks) Non supplemented Supplemented Non supplemented Supplemented 

Blflh 1 88±0 125 1 88±0 08 

4 3 OO±O 102 3 14±0 09 

8 342±046 3 60±0 19 

12 417±0 36 4 50±0 79 

16 4 83±0 22 5 19±0 65 

20 5 58±0 46 5 88±0 59 

24 6 25±0 76 6 56±0 58 

28 7 25±0 87 7 63±0 55 

52 14 00±1 73 1367+376 

goat, removmg thIS mIlk does not have any adverse 
effects on the doe or her offspnng and the mIlk so 
obtamed IS capable of contnbutmg sIgnIfIcantly to the 
dIets of chIldren aged between one and fIve years m the 
households m WhICh the goats are kept 
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Production laitiere des chevres locales du Malawi 

Resume 

Une expenence factonelle 2 x 2 a ete effectuee 
pour determmer les potentlahtes laitIeres et I effet de la 
complementatIOn ahmentarre sur 80 chevres locales du 
MalaWI elevees en systeme tradltIonnel L ahmentatIon 
etaIt a base de paturages locaux constltues 
pnnclpalement d Hypparrhema spp umquement ou 
complementes avec 250±1O g de son de mars par Jour 
Les meres etaIent separees des petIts et logees Ie SOlf au 
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coucher pUIS traltes a la mam Ie matIn avant de partIr 
pour les paturages Les mlses bas ont eu heu entre JUIllet 
1991 et avnl 1992 La production de lart a partir de 25 ± 
3 JOurs apres la partuntIOn vanalt de 1 5 a 61 htres par 
lactatIOn pour une duree de lactatIOn compnse entre 13 
et 252 Jours Les caractenstlques de la lactatIOn des 
sUJets recevant une complementatIOn etart sImIlarres a 
celles des autres ammaux, avec un maxImum de 270±99 
ml au 26eme Jour chez les premIers et de 259±99 ml au 
1geme Jour chez les seconds ToutefOls, II eXlstart une 
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mteractIOn sIgmficatIve entre la date de chevrotement et 
la complementatIon Les femelles qUI mettalent bas en 
aoilt prodUlsaIent plus de lalt (31 ,6±17,5 contre 
21,2±13,66 1 respectIvement pour les ammaux a ration 
complementee et les autres) que celles qUI chevrotalent 
en mars (17,7±7,5 contre 9,1±5,7 htres, P<0,05) Avec 
la complementation, la production moyenne de Imt etmt 
de 191 mllJour entre la lere et la 10eme semmnes et de 
139 mllJour entre la 1 ere et la 20eme semames La trmte 
n' avalt pas d' effet sur les performances de reproductIOn, 
et l'mtervalle entre la mIse bas et l'oestrus SUIvant etalt 
de 110±57 Jours chez les ammaux traIts contre 80±52 
Jours chez les autres La complementatIOn n'avmt pas 
d'effet sur la duree de l'anoestrus Les cas de mortahte 
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de chevreaux etalent essentIellement concentres sur les 
30 premIers Jours NI la traIte 1lI Ie llIveau de 
complementatIon n'avaIent d effet sur Ie taux de 
mortahte des Jeunes Le traitement de la mere n avmt par 
ailleurs aucun effet sur la crOIssance des Jeunes 
Jusqu'a 28 semames, les pOlds vifs a cet age etant de 
7,25±0,87 kg (sans tralte 1lI complementatIOn) 
7,63±0,75 kg (sans trmte mms avec complementation) 
6,75±0,66 kg (trmte mms sans complementation) et 
7,33±0 6 kg (tralte et comple mentatIon) On peut 
conclure qu avec de legeres modIfICations des methodes 
d'elevage traditIOnnel, II est pOSSIble de tralre les 
chevres locales du MalaWI chaque Jour sans 
consequence m pour elles-memes, m pour leurs petits 
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Resume 

Cet eSSaI est une contnbutIOn ala maitnse du cycle 
sexuel et a I etude de la fertIhte du mouton DJallonke 
II a porte sur l' etude de la reponse de la brebis DJaIlonke 
ala synchromsatIOn des chaleurs a l' aIde de l' acetate de 
fluorogestone amSI que sur Ie comportement sexuel et la 
fertIhte du beher DJallonke soumIS a differents regImes 
de srulhes Les resultats de cet essru revelent que les 
brebis DJaIlonke repondent de fa~on satIsfaisante a la 
synchromsatIOn des chaleurs par l' acetate de fluoro
gestone SUlVIe de 1'mJectIOn d'un ovulatOlre, la 
gonadotrophme senque de Jument gravide (pMSG) 
Par aIlleurs, on peut utIhser les behers DJaIIonke dans Ie 
cadre d'un regime de 6 saIlhes par Jour pendant 6 JOurs 
successIfs sans affecter leur fertIhte Des etudes 
supplementaIres sont neceSSaIres afm de connaitre 
d'une part Ie seUlI optImal des saIlhes eXIgibles par 
beher, et d' autre part la dose optImale de PMSG en 
rapport avec un taux de prohficite rrusonnable 

IntroductIon 

Devant l'envergure desormaIs natIOn ale de son 
programme d' amelIOratIOn genetIque ovme, Ie Centre 
d appUl techmque de Kolocope envIsage la rmse en 
oeuvre d un programme plus dynarmque, base sur une 
strategle de selectIOn a noyau ouvert frusant appel a une 
large base de selectIOn couvrant l'ensemble du pays 
(Traore 1991) Ce programme prevOlt a moyen terme Ie 
testage des behers destInes a la lutte en hgnee sur la 
descendance Ce test, pour etre efficace, devrrut se 
derouler dans un delru bref et permettre la comparruson 
d un nombre suffisant de descendants par beher AUSSI 
etaIt-Il mteressant d'etudier les VOles et moyens dune 
optImIsatIOn de Ia methode de reproductIOn en cours au 
Centre La presente commumcatIOn porte sur Ia reponse 
de Ia brebis Dpllonke a une synchromsatIOn des 
chaleurs a I aIde de I' acetate de fluorogestone et sur Ie 
comportement des belIers DJaIlonke soumIS a des 
regImes de saIlhes plus ou moms mtensifs L'mcldence 
de l'mtervalle mIse bas/pose d'eponge amSI que 
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I'mfluence de la dose de PMSG sur Ie delaI d' apparItIOn 
et la duree des chaleurs feront 1 objet dune commu
mcatIOn ulteneure 

MaterIels et methode 

Le Centre d apput techmque de Kolocope 
(CATK) cree en 1980 dans Ie cadre du ProJet de 
developpement de 1'elevage des petIts rummants au 
Togo (PNPR) est situe dans la regIOn des plateaux a 
enVIron 45 km au nord-estd' Atakpame II aVaIt pourr6le 
essentlel de serVlr de centre de demonstratIOn des 
techmques d'elevage amehorees des petIts rummants, 
de prodUlre des ammaux selectIOnnes a dIffuser dans les 
fermes ovmes amelIorees encadrees par Ie proJet, de 
former des bergers et des eleveurs amSI que des 
techmclens et des etudiants aux techmques d'elevage 
des petIts rummants, et de serVIr de cadre a la recherche 
d'accompagnement en vue de l'amelIoratIon constante 
de messages techmques dIffuses par Ie proJet 

Materiel ammal 

Les ammaux utIlIses pour I eSSaI sont des moutons 
de race DJallonke dont 144 femelles agees de 12 a 
34 mOlS vldes de 25,64±3,1 kg de pOlds moyen, 6 
gemteurs de pOlds moyen 47,33 kg ages de 41 mOlS, et 
quelques males porteurs de tabher utIlIses comme des 
belIers detecteurs de chaleurs 

CondUlte de l'elevage 

Le cheptel ovm du centre d un effectlf moyen de 
1700 tetes est compose de 750 breblS Dpllonke 
reparties en 5 troupeaux de 150 tetes d'une quarantame 
de gemteurs repartls en 5 hgnees et d'un troupeau 
d antenalS et d antenruses d effectIf vanab1e Le mode 
de reproductIOn est Ia Iutte contr61ee en cycle de 8 mOlS 
II necesslte I utIlIsatIOn des belIers par hgnees (les 
behers de chaque IIgnee effectuant 21uttes consecutlves 
dans un meme troupeau de brebls) En matIere 
d ahmentatIon, les ammaux explOltent les parcours 
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naturels et les parcelles fourrageres de Pamcum de 
Leucaena et de CaJanus et regOlvent en complement 
toute 1 annee envIron 350 g de grames de coton par tete 
et par Jour Les sels mmeraux leur sont fourms ad 
lzbltum 

Matenel et technIque de synchromsatIon 

Materiel 

Le matenel de synchromsatIOn utIlIse comprenmt 
un "fremateur' ou agent anovulatOlre l'acetate de 
fluorogestone sous forme d'eponge vagmale dosee a 
40 mg (eponges pour agnelles), un ovulaire la 
gonatrophme senque de Jument gravide (PMSG) sous 
forme d'mJectlOn mtramusculaIre, et un ensemble 
d'mstruments et de prodmts necessmres a la pose et au 
retrmt des eponges 

SynchrODlsatJon 

Les brebIS ont ete graduellement SOU1lllses aux 
operatIons de synchromsatIOn de chaleur sur la base des 
prevlSlons JournalIeres de satllIes Chaque brebIs reC;Olt 
une eponge vagmale dosee a 40 mg d' acetate de fluoro
gestone, retIree apres 14 Jours Ce retrmt est SUlVI dune 
mJectIOn mtrarnusculrure de 400 mg de PMSG 

Sallhes 

Chaque belIer s est vu affecte une trentame de 
brebIs synchromsees a differentes dates en preVISIOn des 
regImes de srullIes Apres detectIon des chaleurs aI' rude 
de belIers portant des tabhers Ie matm a 7h et 
l' apres-mldl a 15h, les brebls reconnues en chaleurs sont 
presentees a 12h d'mtervalle a la satllIe par un belIer 
ChOlSI selon Ie regIme 

Retour en chaleurs 

Des contr61es ont eu lIeu a partIr du 15eme Jour 
apres la srulhe pour confirmer la reus sIte de celle CI Les 
femelles retournees en chaleurs sont presentees a 
nouveau ala sruIhe (2 sauts a 12 h d'mtervalle) 

Analyses stahstJques 

Les calculs et les analyses statlStIques des donnees 
sont realIses a l'alde du loglclel STAT-ITCF Des 
analyses de varIance et des tests de khI-deux ont ete 
effectues pour etudler I' effet du regIme de smlhe sur les 
taux de retour en chaleurs, de fertIlIte, de fecondite et de 
prohflclte 

Resultats et diSCUSSions 

Compte tenu des vanatIons dans la illspomblhte de 
femelles en chaleurs, les regImes de sruIhes ont ete de 3 
smlhes par Jour et par beher au heu de 4 pour Ie ler 
regIme Le taux de synchromsatIon observe au cours de 
cette etude (n = 144) a ete de 97,22 % L' etude comparee 
des deux regImes de srulhes dont les resultats sont 
presentes au tableau 1 donne des taux de 137 78% et 
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12061 % de fecondIte totale et 18641 % et 18320% de 
prohficIte respectlvement pour les regImes de 3 satlhes 
et 6 satlhes quOtIdIennes par beher 

Le tableau 2 donne les moyennes des dlfferentes 
performances par regIme avec ou sans Ie beher N 89179 
qm a mamfeste des slgnes eVldents de fruble fertlhte Les 
analyses de varIance des dlfferents taux de reproductIOn 
n ont pas perrms de mettre en eVIdence des dIfferences 
statIstIquement sIgmficatIves 

Le taux de synchromsatIon observe au COlifS de 
cet essru est du meme ordre de grandeur que les chlffres 
de 100 et 91 % rapportes par Lahlou-Kassl et Boukhtlq 
(1989) respectIvement pour les races D'man et 
TImahdlte synchromsees avec de 1 acetate de 
fluorogestone et une dose de 400 UI de PMSG On ne 
dIspose que de tres peu d' mformatIons sur la reponse de 
la brebIS DJallonke a une synchromsatlOn des chaleurs 
En Cote d IVOlre tl a ete rapporte un taux de 87% de 
femelles en chaleurs apres une synchromsatlOn a base 
de 40 mg d acetate de fluorogestone smVle d'une 
mJectIOn de 300 UI de PMSG (Toure et Meeusen 1980) 
Lors d'un essru anteneur mene au CATK, les brebls 
synchromsees ont toutes ete msemmees entre 56h et 57h 
en moyenne apres Ie retrrut des eponges sans detectIon 
prealable des chaleurs (Rouleau, 1988), bIen que des 
vanatIOns des parametres de reproductIon enreglstres 
alent ete notees dans les deux regimes de sadhes 
(tableau 2), les tests statIstIques mdlquent qu 11s ne 
presentent pas de difference sIgmficatIve (Tableau I) 

Par consequent, on pourrrut envisager d utlhser 
sans prejudice a leur fertlhte les behers pour un regIme 
de 6 srulhes par JOur pendant 6 Jours Cela poserrut 
d autant moms de problemes que ces gemteurs 
sortIrruentd'une penodederepos sexuel Cependant,les 
differences observees entre differents behers d'un 
meme regime montrent l'mteret du SUIVI de la ferttllte 
des gemteurs Dans la presente etude Ie beher N 89179 
a donne des performances mfeneures a celles des autres 
(tableau 2) Son exclusIOn arnehore les resultats du 
regIme a 6 smlhes (tableau 3) 

Les examens macroscopiques et microscopiques 
de son sperme bIen qu'effectues 8 semames apres son 
utIhsatIOn ont permls d'en attester la mauvmse quahte 
(presence de sang, fmble motIhte etc) 

Le taux de fertIhte de cet essm est tres proche de 
celUl rapporte par Rouleau (1988) et ou les brebis 
avment ete msemmees apres synchromsatIOn sans 
detectIon prealable des chaleurs (69,77% contre 69%) 
CeCI denote la tres bonne reponse de la brebis DJallonke 
a la synchromsatIOn des chaleurs La prohflcite 
moyenne de 184 80% est plus elevee que celIe mdIquee 
par Amegee (1978), Armbruster (1987) et Dettmers 
(1976) Malgre la presence du beher N 89179, 1 ecart 
peu prononce entre les taux de prohficite des deux 
regImes montre que ce parametre zootechmque depend 
beaucoup plus de la femelle que du male Le taux tres 
eleve enregistre est probablement du a la forte dose de 
PMSG utIhsee (400 UI) Mms 11 conVIent de SIgnaler que 
Rouleau (1988) obtenmt egalement un taux de prolIficite 
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Synchronisation des chaleurs chez Ie mouton DJalionke 

Tableau 1 Prmclpaux parametres de reproductIOn chez les brebls seton les regImes de satlites et les beiters 

3 saIlheslBeher No 

Parametre 89113 (n=21) 2474 (n=23) 915 (n=29) 

TRC(%) 142 217 207 

TFr(%) 682 68 862 

TFc (%) 1182 140 1552 

TP(%) 1733 2059 180 
n = nombre de brebls synchromsees 

TRe taux de retour en chaleur 

TFr taux de fertlhte (brebls gestantes par rapport aux brebls synchromsees) 

Regime 

89190 (n=23) 

134 

783 

1478 

1889 

6 saIlheslBeher No 

004 (n=19) 

21 I 

70 

130 

1859 

89179 (n=25) 

44 

48 

84 

175 

TFc taux de fecondlte (nombre d agneaux nes par rapport aux brebls synchromsees) 

TP taux de prohficlte (nombre d agneaux par rapport aux brebls ayant mls bas) 

Tableau 2 Moyennes des parametres de reproductIOn chez les brebls dans les deux regImes de satlites avec ou sans Ie beiter 
n 89179 

3 saIlhes 2 = 73 
Parametres * 
TRC (%) 1848 

TFr(%) 7413 

TFc (%) 13778 

TP(%) 1864 

eleve avec des doses de 250 a 275 UI de PMSG Pour Ie 
mouton DJallonke qUl n'est pas une bonne laInere, cette 
SItuatIOn n est pas souhaItable car elle entraine un fort 
taux de mortahte Dans la presente etude, Ie taux de 
mortahte a ete de 16,02% contre 1,76% au CATK en 
1990 (HadzI, 1990) L'mcidence de la dose de PMSG 
sur les caractenstIques des chaleurs et les taux de 
prohficite dOlvent donc faIre l'obJet de travaux plus 
pousses 

ConclusIOn 
Les resuItats de I etude de la maitrise de la 

reproductIOn du mouton DJallonke ont condUlt aux 
conclUSIOns prehmlllaires SUlvantes les brebiS 
DJallonke repondent de fac.:on satIsfaisante aux 
techmques de synchromsatIOn par l' acetate de 
fluorogestone SUlVIe d'mJecnon de PMSG les behers 
DJallonke peuvent etre utIlIses dans Ie cadre d' un regIme 
de 6 saIlhes par Jour pendant 6 JOurs successlfs sans une 
bmsse sensible de fertlhte la poursUlte de I essm sur les 
regImes de smlhes est necessmre afm d approcher Ie 
seUlI optImal de saIllIes pouvant etre effectuees par Ie 
male sans porter prejUdICe a sa fertIhte, et II sermt 
souhaItable de mener des essaiS destmes a etudier 
I mfluence de differentes doses de PMSG et I mCIdence 
de l'mtervalle de temps entre l'agnelage et la synchro-
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6 saIlhes 

avec Ie sans Ie 
No 89179n=67 No 89179 n=42 

2748 1922 

6542 7413 

12061 13891 

18320 1873 

lllsatton sur dlfferents parametres de reproducnon Cela 
permettra de mleux cerner les problemes relanfs a 
I adaptatIOn des doses de PMSG aux races locales 
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Oestrous synchronisation and mating management in 
West African Dwarf sheep 

Abstract 

ThIS trIal IS a contribullon to better control over the 
sexual cycle of DJallonke sheep and better knowledge 
of therr feruhty charactensllcs The tnal studIed the 
response of DJallonke ewes to the use of fluorogestone 
acetate for oestrus synchrOnISatIOn and the sexual 
behaVIOur and fertIhty of DJallonke rams used for 
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vanous serVIce schemes Results IndIcated that 
DJallonke ewes responded satlsfactonly to oestrus 
synchrOnISatIOn usmg fluorogestone acetate followed 
by an mJectIOn of Pregnant Mare Serum Gonadotrophm 
(PMSG), an ovulatIOn-mducmg substance DJallonke 
rams can be used m a SIX tImes a day serVIce scheme for 
SIX consecutIve days WIthOut affectmg theIr fertlhty 
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Reproductive performance of Tswana ewes and Boer does 
in south-eastern Botswana 

D Seabo, A A Aganga and M Moslenyane 

Department of Ammal SCIence and ProductIOn Botswana College of Agnculture 
Private Bag 0027 Gaborone Botswana 

Abstract 
The reproductive performance over a fIve year perIod 
(1989-93) of Tswana ewes and Boer does kept under 
semI mtenslve management at Estate Management Umt 
farm ofthe College at Sebele-Gaborone Botswana was 
analysed A total of 70 lambmgs and 152 klddmgs 
mvolvmg 202 Iambs and 288 kIds were subjected to 
statistIcal analYSIS The parameters studIed were age at 
fIrst partuntIOn (AFP), partUrItIOn mtervals (PI), annual 
parturItIOn late (APR), buth weIght (BW) and 
correlatIOn between dam weIght (DW) and young bIrth 
weIght The results showed that for Tswana ewes AFP 
PI, APR and BW were 18 00±1 39 months, 365±28 50 
days, 1 00 and 3 30±O 89 kg respectIvely, whIle for 
Boer goats they were 18 OO±O 69 months 350±2 4 days 
1 00 and 3 23± 076 kg, respectively Tswana ewes are 
seasonal breeders, they lamb m late sprIng and early 
summer (October-December) Male to female sex ratIo 
was 49 0% tor the 202 lambs and 52 78% for the 288 
kIds recorded The rate of smgle and twm lambmgs were 
8059% and 1941% respectIvely, whIle the rate of 
SIngle, tWIll tnplet and quadruplet kIddmgs were 
2829%, 5328% 1645% and 1 32% respectively 
MortalIty and stIllbIrths were 3 43% and 0 5% 
respectIvely, for sheep whIle mortalIty stIllbIrths and 
abortIons for goats were 10 42%, 278% and 066%, 
respectively The analyses show that Tswana ewes and 
Boer does are early maturIng breeders There was a poor 
correlatIOn (r2 = 002 for sheep l = 004 for goats) 
between the dam's body weIght and the young s bIrth 
weIght 

Introduction 

Tswana sheep are mdlgenous to Botswana whIle Boer 
goats are Imported from South AfrIca The Tswana 
sheep IS fat-taIled WIth some coarse neglIgIble wool on 
the coat The coat colour IS predomInantly black and 
whIte and IS mamly kept for mutton The Boer goat IS 
whIte WIth a reddIsh brown head and neck The goat has 
broad droopy ears horns and IS used for meat mIlk and 
skm 

In 1990 there were 2 096 000 goats and 317 000 
sheep (MoA 1990) 267 000 sheep were under 
tradItIonal management and about 50 000 were on 
commerCIal farms whIle about two mIllIon goats were 
under tradltlOnal management and 62,000 were on 
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commerCIal farms The average flock SIzes were 17 5 
sheep and 302 goats per farm Mannathoko (1993) 
reported that the total number of sheep slaughtered at the 
Botswana Meat CommISSIOn (BMC) abattOIrs were 
5963 and 3573 head for 1992 and 1993, respectIvely, 
whIle the goats slaughtered were 6685 and 3456 for the 
same years respectively The offtake of both sheep and 
goats was 11 0% (MoA 1990) Small stock play an 
Important role In the SOClO-economlC lIfe of the 
Botswana Small rumInant ratIO to cattle IS about 44% 

ThIS study exammes the reproductIve performance 
of Tswana ewes and Boer does whIch are the 
predommant breeds of small stock m Botswana 

MaterIals and methods 

The data for thIS study were collected from a flock of 
Tswana ewes and Boer does kept under a seml-mtenslve 
system of management at the Estate Management Umt 
(EMU) Sebele-Gaborone m ~outh-eastern Botswana 
The flock grazed dally for eIght hOUlS on natural pasture 
and was housed at mght In kraals WIth corrugated 
roofmg Sheep and goats were fed lucerne or groundnut 
hay as supplementary feeds In WInter and drought 
pen ods They were also proVIded WIth bonemeal and 
salt or dlca1clUm phosphate and salt mIxture mIxed m a 
2 1 ratIO as mmeral lIck The flock was treated agamst 
ectoparasltes e g ticks once a week m summer and 
every other week m wmter and endoparasItes three tImes 
a year, 1 e every four months routmely Flushmg of the 
ewes and does was practIsed Just before matmg for two 
weeks Matmg occurred on pasture usmg two Tswana 
rams and two Boer bucks m May-June every year 
Vetennary care was prOVIded whenever necessary 

The parturItIon penod was October-December 
every year partuntlOn records mcluded sex bIrth 
weIght and type of bIrth The analyses covered a 
fIve-year penod (1989-93) and mvolved 170 lambmgs 
of 202 lambs and 152 kIddmgs of 288 kIds The 
parameters evaluated were age at first partuntIOn (AFP) 
parturItIon mterval (PI), blfth weIght (BW) and type of 
buth (TB) Data were analysed USIng deSCrIptIve 
analYSIS for means and t-test used to test sIgmflcant 
dIfferences between means at P<O 05 (Steel and Tome 
1980) 
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Results 
BW, frequency of TB, stIllbIrth and preweamng 
mortahty values are shown In Table I Sex was not a 
sIgmficant source of VarIatIOn m lamb SUrviVal There 
was a high Incidence of multIple bIrthS m both speCIes 
AbortIons and stIllbirth Incidences were very low In both 
specIes The average bIrth weIghts of smgles were 
hIgher (p<0 05) than those of twms In most years the 
males were heavIer (p<0 05~ at bIrth than the females 
There was poor correlatIon (r = 0 02 sheep and r2 = 0 04 
goats) between dam's body weIght and the young's birth 
weIght m the flock 

Table 1 Mean and standard devzatwns of some reproductive 
parameters of Tswana ewes and Boer does 

Parameters 

Number of mature breedmg 
females 

GestatIon penod (days) 

Age at first partuntlOn 
(months) 

Partuntton Interval (days) 

Live weIght of dam (kg) 

Buth weight (kg) 

Young 

Males 

Females 

Singles 

TWins 

Tnplets 

Quadruplets 

Frequency (%) 

Smgles 

TWins 

Tnplets 

Quadruplets 

Sttllblrths 

Aborttons 

Pre-wearung mortahty 
(%) (1-3 months) 

Prohficacy rate (%) 

ProductIVIty to weamnglewe 
doe (%) 

DIscussion 

Tswana sheep 

170 

150 00±0 23 

1800±139 

365±2850 

42 82±8 51 

3 31±O 87 

3 33±1 04 

3 13±O 99 

345±O96 

2 91±1 07 

8045 

1955 

061 

336 

1199 

1152 

Boer goats 

152 

15000±0 19 

18 OO±O 69 

350±24 

4768±773 

323±O76 

335±O77 

3 10±0 71 

3 23±0 62 

338±O70 

273±O50 

2 60±0 18 

2797 

5457 

1604 

143 

529 

061 

1043 

19342 

16732 

Tswana sheep can be Improved genetically by careful 
selectIOn, Improved nutntIon and management With a 
lambIng mterval of 365±28 50 days (Table 1) This 
study showed a gestatIOn penod of 150±0 23 days for 
sheep Capote and Vazquez (1986) reported that the 
gestatIon length and lambIng Interval In Suffolk x 
Cnollo ewes averaged 1487 days and 3182 days, 

294 

respectIvely They stated that 54% of the lambs born 
were females and 58% of the lambmgs occurred dunng 
the dry season They concluded that neither sex oflamb, 
nor season of lambIng had a slgmflcant effect on 
gestatIon length but there was a slgmficant mteractIon 
of type oflambmg (smgle or twm) and sex oflamb Adu 
et al (1985) studied the reproductIve performance of 
Balaml and Desert Sudanese sheep In a dry hot 
environment They observed that lambmg mterval was 
slgmficantly shorter m Desert Sudanese ewes than m 
Balaml ewes (254 vs 279 days) but the number oflambs 
born per ewe per annum m both breeds was SImIlar (1 6) 
ThiS study showed age at first lambmg of 18 00±1 39 
months Kabuga and Akovuah (1991) reported that age 
at first lambmg averaged 506 2 days m DJallonke x 
Sahehan crossbred ewes They found that the mterval 
between partuntiOns averaged 279 days, and lItter SIze 
and number of lambs produced per year averaged 1 1 
and 1 5, respectIvely 

Age at first kIddmg of 18 OO±O 67 months shows 
a short generatIOn mterval for the Boer goats ThIs IS m 
hne With 11 33-1847 months reported by Husam et al 
(1990) for Bengal goats m Bangladesh The kIddmg 
mterval observed m thts study averaged 350 00±2 4 
days which IS lower than the 451±16 6 days reported by 
Lawar et al (1991) for Angora goats m IndIa and hIgher 
than the 274 2 and 293 6 days reported by Dickson et al 
(1990) for Anglo-Nubian and French Alpme goats, 
respectIvely 

Mean bIrth weight of 3 31±O 87 kg for Tswana 
lambs IS hIgher than the 2 44 kg reported for DJallonke 
x Sahehan crossbred lambs by Kabuga and Akowuah 
(1991) The Boer kids recorded 3 23±O 76 kg for bIrth 
weight which IS hIgher than the 1 47 kg reported for 
Bengal kids by Verma et al (1991) Boer goats are 
claSSified as medIUm Sized breed by Devendra and 
McLeroy (1987) There was low abortIOn rate and 
preweamng mortahty m both lambs and kids which 
could be due to the adequate management practices and 
the good vetennary care receIved on the farm 

Verma et al (1991) reported that lItter size was not 
affected by panty m Black Bengal goats They also 
found that the percentages of smgle twm and tnplet 
bIrths were 74 7, 24 0 and 1 3, respectively, In a herd of 
20 female Bengal goats Mellado et al (1991) reported 
the reproductive performance of 40 Anglo-NubIan 
female goats They observed that the mterval between 
kIddmgs averaged 301 days and prolIficacy averaged 
1 77 MultIple birth was very frequent In the herd over 
a five-year penod Maternal size m Tswana sheep and 
Boer goats dId not Influence young blfth weIght 
slgmficantly MIlne (1987) reported that maternal size 
appears to become a less Important deterrnmant of 
energetic effiCiency dunng gestatIOn as lItter size 
Increases Prohficacy rate of Boer goats m thIS study was 
19342% ThiS IS higher than the I 77 (177%) reported 
for Nubian goats m northern MeXICO (Mellado et al 
1991) where fecundity rate was found to be correlated 
WIth ramfall m the month preceedmg matmg 
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Values obtamed m thIS study are mdIcatIons that 
Tswana sheep and Boer goats are hIghly productIve 
under good management and productIvIty can be 
Improved upon by planned breedmg programmes ThIS 
wIll ObVIOusly mcrease the level of goat and sheep meat 
productIOn for local consumptIOn and export III 

Botswana 

Acknowledgement 
The authors would lIke to express theIr gratItude to the 
management of Estate Management Umt (E M U ) at 
Sebele-Gaborone for permISSIOn to pubhsh the data 

References 
Adu I F TaJwo B B A and Buvanendran V 1985 

ReproductIve and laJllb growth performance of Balallli 
and Desert Sudanese sheep m the Sahelo Sudan Savanna 
Zone of Nlgena Journal of Anzmal ProductIOn 
Research 567-76 

Capote J and Vazquez J 1986 ReproductIve performance m 
a flock of Suffolk X Cuban Cnollo ewes 
Cienczas de la Agrzcultura 28 126-132 

Devendra C and McLeroy G B 1987 Goat and Sheep 
ProductIOn m the TropICS Longman SCIentIfic and 
Techmcal Pubhshers Smgapore 

DIckson L Garcia B E RIvero R and Garcia B 0 1990 
ProductIOn and reproductl ve performance of Nubian and 
French Alpme goats Imported mto Lara State Venezuela 

Reproduction In Tswana ewes and Boer does In Botswana 

VI Congreso Venesolano de zootecma 20 al 24 de 
Novlembre de 1990 San Cnstobal Venezuela 

Husam S S Mostafa K G and Rahman M M 1990 StudIes 
on the reproductlvecharactenstIcs of Black Bengal goats 
m some selected areas under rural condItIons 
Bangladesh Journal of Anzmal SCience 19 1-7 

Kabuga J D and Akowuah F 1991 Reproductl ve 
performance of D]allonke X Sahehan corssbred ewes m 
Ghana Small Ruminant Research 5 245-254 

Lawar U S Warn U S Snvastava A K and PatIl S G 1991 
A note on reproductIve performance of Angora goats 
Livestock AdViser 16 22 

MannathokoM M 1993 BotswanaMeatCommlsslOnAnnual 
Report 1992/93 (BMC) 

Mellado M Foote R H and Gomez A 1991 Reproductl ve 
effICIency of NubIan goats throughout the year m 
NorthernMexlco SmallRummantResearch6 151-157 

MIlne J A 1987 The effect of htter and maternal sIze on 
reproductIve performance of grazmg rummants 
Symposia of the Zoological Society of London 
57189-201 

MoA (Mlmstry of Agnculture) 1990 Agrzcultural Statistics 
Mlnzstry of Agrzculture CSO (Central StatIstIcs OffIce) 
Gaborone Botswana 

Steel R G D and Tome J H 1980 Prmclples and Procedures 
of Statistics With Reference to the BIOlogical Sciences 
McGraw HIll Book Company Inc New York USA 

Verma R R P Smgh B K Smgh M P and Balra] Smgh 
1991 Factors affectmg reproductive performance m 
Black Bengal goats Indzan Veterznary Journal 
68235-239 

Performances de reproduction des brebis Tswana et des chevres 
femelles Boer dans Ie sud-est du Botswana 

Resume 

Les performances de reproductIOn de brebIs 
Tswana et de chevres Boer elevees en systeme 
semI-mtensIf pendant cmq ans (1989-1993) ala ferme 
du Botswana College of Agnculture a Sebele Gaborone 
ont ete analysees Un total de 70 agnelages et de 152 
chevrotements portant respectlVement sur 202 agneaux 
et 288 chevreaux ont faIt 1'0bJet d analyses statIstIques 
Les parametres etudles etaIent I age a la premIere 
partuntIOn I mtervale entre mises bas Ie taux annuel de 
partuntIOn Ie pOlds ala nrussance et la correlatIOn entre 
Ie pOlds de la mere et celUl du ]eune a la naissance Les 
brebis Tswana aVaIent un age a la premIere partuntIOn 
de 18 OO±I 39 mOls un mtervalle entre Illlses bas de 
365 ± 28,50 Jours, un taux annuel de partuntIon de 1,00 
et Ie pOIds ala naIssance de leurs agneaux etalt de 3 30± 
0,89 kg Pour les chevres Boer les chiffres 
correspondants etaIent repectivement de 18 OO±O 69 kg 
de 350±2,4 Jours de 1 00 et de 3 23±0 76 kg Les brebis 
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Tswana sont des reproductnces SaIsonmeres qm mettent 
bas vers la fm du pnntemps et Ie debut de I ete 
(octobre-decembre) Le sex ratIo etaIt de 49,0% pourles 
202 agneaux et de 52 78% pour les 288 chevreaux Les 
taux des naIssances SImples et gemellaIres etaIent 
respectivement de 80 59% etde 19,41 % chez les brebIs, 
les naissances de prodmts SImples, de Jumeaux, de 
trIplets et de quadruplets representant respectIvement 
2829% 5328% 16,45% et 1,32% des naIssances 
totales chez les chevres Les taux de mortahte et de 
mortmatahte etalent respectIvement de 3 43% et de 
o 5% chez les ovms alors que ceux de mortahte de 
mortInatahte et d avortement etalent respectIvement de 
1042% 278% et 066% chez les capnns Les analyses 
ont montre que les brebis Tswana et les chevres Boer 
sont des races precoces Enfm II y aVaIt une faIble 
correlatIOn (r2 = 002 pour les ovms et r2 = 004 pour les 
capnns) entre Ie pOIds de la mere et celm du Jeune a la 
naIssance 
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Quelques donnees sur Ie sperme de beliers peul blanes 
et touareg du Niger 

Hamant M, Yentkoye A et Banoln M 

Faculte d agronomIe, UmversIte Abdou Moumoum BP 237, NIamey (NIger) 

Les volumes de sperme, la motIlIte massale des 
spermatozOldes, la concentratIOn en spermatozOldes, la 
productIOn totale de spermatozOldes par recolte les taux 
de spermatozOldes anormaux ou morts ont ete etumes 
chez onze belIers adultes de race peul et touareg Avec 
une et deux ejaCulatIOns succeSSIves respectIvement 
chez les belIers peul Ie volume moyen est de 0 895± 
o 31 ml et 0,93±0 53ml la motIlIte massale de 3±1 3 et 
3 ,2± 1,2 la concentratIOn moyenne en spermatozOldes 
de 3777 106±1245 106 spz/ml et 3694 106±1345 106 

spzlml et Ie nombre total de spermatozOldes par recolte 
de 3614 106±1758 106 et 3723 106±2854 106 spzlml 
Chez les belIers touareg pour une et deux ejaculatIons 
Ie volume moyen est respectIvement de 1 13±0 31 ml et 
1 78±0,48 mIla motllIte massale moyenne de 3 4±0 9 
et 3, 1±0 1 la concentratIOn moyenne en spermatozOldes 
de 4156 106±791 106 ml et 3580 106±406 106 et Ie 
nombre total de spermatozOldes ~ar recolte de 4805 106 

±1631 106 et 6414 106±2119 10 

IntroductIon 

Le NIger abnte une populatIOn totale de 7 793 
mIllIons de tetes de petIts rummants dont 3 045 mIllIons 
d'ovmset4 748mIllIonsdecapnns OndIstmgue,parmI 
les ovms, des moutons a lame et des moutons a poIls, 
ces dermers sont numenquement les plus Importants et 
se composent de deux races la peul et la touareg 
L amelIoratIOn des performances de reproductIOn des 
ammaux necessIte la connalssance des parametres de 
reproductIon des femelles et des males Jusqu ICI, les 
parametres de reproductIOn des ammaux connus en 
mIlIeu sahehen et partIculIerement au NIger sont IImItes 
a I etude de la femelIe, notamment en ce qUI concerne 
la productlvlte numenque en mIlIeu tradItIOnnel, les 
parametres de reproductIOn des brebIs en statIOn et en 
mIheu tradltIOnnei et les facteurs mfluant sur ces 
parametres Chez Ie male peu d etudes ont ete 
effectuees sur Ie comportement du beher en statIOn 
(GaIllard 1979 Harouna 1987) La connaIssance des 
performances de reproductIOn du male et des facteurs 
qUI I affectent peuvent aIder a amehorer genetlquement 
les races par la selectIOn des meIlleurs gemteurs et a 
augmenter la productlvIte numenque du troupeau en 
agIssant sur la fecondatIon, la vIabIlIte de l' oeuf et la 
frequence des srullIes fecondantes C' est pour toutes ces 
rrusons que la presente etude sur la connrussance des 
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parametres de reproductIon chez Ie male a ete entrepnse 
Les resultats presentes se rapportent a des etudes 
prehmmrures au cours desquelles les ammaux ont ete 
testes grace a des techmques connues mrus tout a frut 
ongmales pour ces ammaux notamment I'utIlIsatIOn du 
vagm artIficIel et la determmatIOn de la concentratIon en 
spermatozOldes par la denslte optIque Les resultats de 
cette mIse au pomt techmque servlront de pomt de depart 
pour les etudes ulteneures portant sur l'mfluence de 
dlfferents facteurs (chmat, alImentatIOn, condItIons 
d'elevage, etc) et sur la fertIlIte du male 

Materiel et methodes 

Lesammaux 

L expenence a ete realIsee au parc de la Faculte 
d agronomle de l'UmversIte Abdou Moumoum a 
NIamey (longItude 2 08 latItude 13 30, altItude 216 m) 
Elle a porte sur onze belIers repartls en deux lots, Ie ler 
de SIX belIers peul blancs, Ie 2eme de cmq belIers 
touareg Le 1 er groupe est compose d ammaux ages de 
1 a 2 ans et pesant entre 35 5 kg et 43,5 kg Ceux du 
2eme groupe etruent ages de 2 a 4 ans et pesruent entre 
37,5 et 55 kg Ces ammaux ont ete deparasItes et 
vaccmes contre la peste, la pasteurellose et les deux 
types de charbons lIs VIvent en stabulatIOn hbre et leur 
ahmentatIOn est a base de bourgou (Echmochloa 
stagnma), de son de nz, de tIges de md, de mrus de 
sorgho de fanes de mebe d'ohgo-elements sous forme 
de pIerre a lecher et d eau ad llbUum 

Collecte et analyse du sperme 

Le sperme a ete collecte au vagm artlficlel en 
presence dune brebls en chaleur ou non U ne ou deux 
ejaCulatIOns sont effectuees par recolte 

Examens lmmedlats 

Ausstt6t apres la recolte Ie volume et la couleur de 
I ejaculat sont releves a travers Ie tube collecteur La 
motIhte massale est notee (de 0 a 5) par observatIon au 
mIcroscope photomque d'une goutte de sperme pur 
deposee sur une lame 
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DetermmatlOn de la concentratIon en 
spermatozOldes 

Le sperme est dIlue par melange de 20 ml de 
solutIOn de dIlutIOn (NaCI a 9% + formol a 1 %) et de 
o 05 ml de sperme pur ce qUi correspond a une dIlutIon 
au 11401 La denslte optIque du sperme dllue est lue au 
spectrocolonmetre regIe sur une longueur d onde de 520 
mm Le comptage des spermatozOIdes est effectue au 
mIcroscope photonIque a 1 aIde dune cellule de 
Malassez Chaque prelevement de sperme dIlue est 
compte quatre fOIS pUIS la moyenne est ca1culee 

Determmatton des taux de spermatozOides 
anormaux ou morts 

La semence est dIluee par melange d' un volume de 
sperme frals et de quatre volumes de lalt frrus La 
preparatIOn de la lame se faIt en y deposant trOIS gouttes 
de colorant (eosme/nIgrosme) pUIS une goutte de 
sperme dIlue, Ie tout est melange pendant 10 secondes 
et lrusse au repos pendant 50 secondes Le melange est 
ensUlte etale a I rude dune lamelle en un fIlm fm et 
reguher 

Pour Ie comptage des dlfferentes classes de 
spermatozOIdes la lame est placee sur la platIne du 
mIcroscope et dlfferents champs sont exammes a la 
lumlere duecte jusqu a un total de 150 spermatozOIdes 
Tout spermatozOIde colore en partIe ou en totalIte en 
rouge ou en rose, est consldere comme mort au moment 
de la coloratIon 

Tests statIstIques 

L analyse de la vanance a deux cnteres de 
claSSIfIcatIon a ete utIhsee pour comparer les effets race 
Ie nombre d' ejaculatIons et leur mteractIOn sur les 
parametres mesures Des tests relatlfs a la regressIOn et 
a la correlatIOn entre les concentratIOns en sperma 
tozOIdes et les densltes optIques ont ete effectues Des 
comparaIsons mter-raclales de ces coefficIents de 
regressIOn ont ete effectuees et la sIgmflcatIOn des 
coeffICIents de correlatIOn correspondants a ete 
recherchee (Dagnehe 1975) 

Resultats 

Volume de l'eJaculat 

Le volume moyen de I ejaculat est de 0 895±0 31 
ml chez les belIers peul blancs contre 0 93±O 53 ml chez 
les touareg II eXIste des vanatIons mdlvlduelles du 
volume de I ejaculat chez les deux races De meme 
I mteractIOn race x nombre d ejaCulatIOns modlfie de 
fa~on sIgmficatIve (P<O 05) Ie volume AmsI lorsqu on 
augmente Ie rythme de collecte Ie volume de I ejaculat 
du beher touareg est supeneur a celUl du belIer peul 
blanc 

MotIhte massale 

La motIilte masale varle en moyenne entre 3 et 3,4 
selon la race et Ie rythme de collecte ToutefOIs ces deux 
facteurs de meme que leur mteractlOn n ont aucune 
mfluence sIgmficatlve (P>O 05) sur la motilIte massale 

ConcentratIon et nombre total de 
spermatozOldes 

La concentratIOn moyenne en spermatozOIdes 
(spz) par eJaculat est de 3771 21 (±1758 25) 1Q6spz/mi 
et 4156 49 (±791 75) 106spz/ml respectrvement pour la 
race peul et la touareg 

De tres Importantes vanatIOns mdI vlduelles ont ete 
enregIstrees chez les belIers peul blancs (fIgure 1) alors 
que les vanatlOns sont beaucoup mOIns marquees chez 
les touareg NI la race m la frequence de collecte m 
1 mteractlon entre ces deux facteurs n mfluencent de 
mamere SIgnIfIcatIve (P>O 05) la concentratIOn en 
spermatozOIdes 

Le nombre total de spermatozoldes par recolte est 
mfluence par 1 mteractIOn race x nombre d ejaCulatIOns 
les valeurs etant plus elevees chez les touareg lorsque la 
frequence de collecte passe de 1 a 2 (tableau 1) 

Taux de spermatozOldes anormaux 

Deux belIers peul blancs et trOIS belIers touareg ont 
serVI a la determmatIOn de ce parametre Le pourcentage 
de spermatozOIdes anormaux vane de 1 9 a 13 pour les 
belIers peul blancs (tableau 2) contre 4 a 11 5 pour les 
belIers touareg (tableau 3) 

Tableau 1 Caraetenstlques morphologlques du sperme de bellers peul blanes et touareg 

Nb total de 
Nb d ejaculatIOns Nb Volume de Mo1Ihte Concentra~on en spzlrecolte 
par recolte Races d ammaux sperme (ml) Massale spz (xlO Iml) (x I 06/ml ) 

Peul 6 0895 (±O 31) 30 (±I 3) 3777 (±1245) 3614 (± 1758) 

Touareg 5 I 13(±031) 34 (± 0 9) 4156 (± 791) 4805 (± 1631) 

2 Peul 6 093 (± 0 53) 32 (± I 2) 3694 (±1345) 3723 (± 2854) 

Touareg 5 1 78 (± 0 48) 3 1 (+ I 0) 3580 (+ 406) 6414 (+ 2119) 
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Tableau 2 Taux de spermatoZOldes anormaux et morts chez les belzers peul blancs 

Volume MotIltte Concentra~on Taux de spz Taux de spz 
Belter (ml) Couleur massale en spz (xIO Iml) anormaux morts 

PI I 22 (±O 19) Blanchatre 412 (±O 21) 3660 (±41) 45 (±2 6) 185 (±4 15) 

P2 1 5 Blanchatre 35 (±O 5) 9 (±4) 29 (±4) 

Tableau 3 Taux de spermatozoldes anormaux et morts chez les belzers touareg 

Volume MotIltte Concentra~on Taux de spz Taux de spz 
Belter (ml) Couleur massale en spz (x 1 0 Iml) anormaux morts 

T2 135 (±021) Blanchatre 275 (±O 423) 4064 (± 341) 11 (±043) 41 25 (±48) 

T4 135 (±O 15) Blanchatre 325 (±O 25) 440571 45 ±O 5) 365 (± 1 5) 

T6 06 Blanchatre 

Taux de spermatozOides morts 

Les memes ammaux qm CI dessus ont serVI a la 
determmatIOn de ce parametre Le pourcentage de 
spermatozOides morts vane de 14 5 a 33 chez les belIers 
peul blancs (tableau 2) contre 22 a 46 05 chez les belIers 
touareg (tableau 3) 

Relation entre la concentratIOn en 
spermatozOides et la densite optIque 

La relatIOn entre la concentratIOn en sperm a
tozOides dans un mIlIeu bIOloglque et la denslte optlque 
du mlheu mesuree au spectrocolonmetre a ete utlhsee 
pour etabhr une courbe d etalonnage en vue de 
determIner la concentratIOn en spermatozOides 

Trente eJaculats de chaque race ont ete utIhses pour 
etabhr les courbes d etalonnage Avec la semence de 
belIers peul blancs (figure 1) on observe une grande 
dIspersIOn des concentratIOns en spermatozOides Ie long 
de la courbe ce qm tradmt une grande vanatIon 
mdlVIduelle 

L equation de la drOite amSI obtenue est 

Y = 8225 2 x D 0 + 18 2 (Y etant la concentratIOn en 
spermatozOides) 

Le coefficIent de correlatIOn r de 0 97 est 
hautement sIgmficatIf (P<O 01) (figure 1 ) Avec la 
semence de belIers touareg (figure 2) Ie regroupement 
des POInts tradUIt des vanatIOns plus faibles entre 
les IndIVIdus en ce qUI conceme la concentratIOn en 
spermatozOides L equatIOn de la drOite est 

Y = 7590 6 x D 0 + 316 7 

(Y etant la concentratIOn en spermatozOides) Le 
coeffIcIent de correlatIOn r de 0 86 est hautement 
sIgmficatif (P<O 001) (fIgure 2) II n y a pas de 
dIfference sIgmficative entre les coeffIcIents de 
regressIon des deux drOites (P<O 05) 
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DISCUSSIon 

L'aspect vlsqueux et blanchatre (cremeux Imteux) 
du sperme des be hers peul blancs et touareg est 
semblable a celm du beher peul blcolore (Harouna 
1987) et des moutons dJallonke et peul du Cameroun 
(NIelsen et at 1985) Le volume moyen de sperme 
collecte lors d'une ejaCulatIOn chez les deux races de 
belIers (0 895 a 0 930 ml) est VOism de celm du belIer 
peul blcolore (0 72 a 1 50 ml) (Harouna 1987) ou des 
races europeennes (08 a 1 2 ml) [Colas et at , 1975] 
ToutefOis des dIfferences raclales Importantes de 
volume apparmssent lorsque Ie nombre d ejaCulatIOns 
est double par recolte Ie beher touareg ayant tendance 
a prodmre plus de sperme que Ie belIer peul blanc 

(l 78 ± 0 48 et 0 93±0 53 ml respectIvement) 

II a egalement ete montre que Ie volume de la 
semence chez Ie belIer est fonctIon de 1 age et de la 
crOissance corporelle (Colas et at 1975) Les deux lots 
d ammaux utlhses ICI sont d'age et de pOids dlfferents 
les belIers peul blancs etant plus Jeunes (1 a 2 ans) et 
moms lourds (35 5 a 43 5 kg) que les touareg (2 a 4 ans 
et 375 a 55 kg) 

La motIlIte massale varle au cours des dlfferentes 
collectes chez les deux races une VariatIOn de ce 
parametre au cours de collectes succeSSIves a ete notee 
chez Ie beher peul blcolore (Harouna 1987) chez les 
races camerounmses DJallonke et Fulam (NIelsen et at , 
1985) et chez Ie beher I1e-de-France (Colas 1980) Cette 
don nee subjective et ImpreCIse peut constItuer en I etat 
actuel des connalssances un cntere de tn des ammaux 
dans la mesure ou II tradmt tout de meme une plus ou 
moms forte proportIOn de cellules Vlvantes (Colas 
1980) 

Les concentratIOns moyennes en spermatozOides 
sont comparables entre les races peul blanche et touareg 
et comparables a celles des be hers peul blcolores 
(Harouna 1987) DJallonke et Fulam du Cameroun 
(NIelsen et at 1985) et Romanov (Colas, 1975) Ala 
dIfference du volume de sperme, la concentratIOn en 
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Figure 1 Correlation entre la denszte optlque et la concentratIOn en spermatoZOldes de la semence de belzer peul 

spermatozOldes des ejaculats est etrOltement hee a la 
frequence de collecte (Colas et at, 1975) Amsl, une 
fruble frequence de recolte analogue a celle utIhsee ICI 
ne permet pas de recuperer toute la productIOn 
spermatIque, une proportIOn du sperme s ehmmant de 
fa\!on permanente par l'unne chez Ie beher (Colas, 
1980) II est donc probable que les concentratIOns 
rapportees dans cette etude sment sous-estlmees par 
rapport a la productIOn testIculrure 

Des varIatIons mdlvlduelles de la concentratIon en 
spermatozOldes ont ete notees surtout chez Ie beher peul 
blanc Ces vanatIOns raclales peuvent etre rapprochees 
des facteurs enVlronnementaux et des condItIOns 
d' elevage tres dlfferentes qUI caractensent les deux 
mches ecologIques ou VI vent les deux races de moutons 
(IbrahIm, 1974) La tres grande vanatIOn de la 
concentratIon en spermatozoldes constatee chez Ie 
beher peul blanc offre des posslblhtes de selectIOn de 
cette race 

La productIOn totale de spermatozOldes est 
varIable selon la race, Ie belIer touareg ayant une 
productIOn fluS Importante que Ie beher peul blanc 
(6414,24 10 spz et 3723 106 spz respectIvement) II est 
par consequent probable que la multIplIcatIon des 
cellules spermatIques SOIt plus Importante chez Ie beher 
touareg que chez Ie belIer peul blanc Les travaux de 
Banom (1993 resultats non pubhes) qUI montrent que 
I mdex mltotIque des folhcules ovanens est plus grand 
chez la race touareg que chez la race peul blanche 
corroborent cette hypothese ToutefOls des etudes 
ulteneures s averent necessaues sur la productIOn 
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spermatIque par umte de temps chez ces deux races de 
mouton en vue de confinner cette hypothese 

Les taux de spennatozOldes anonnaux se sItuent 
entre 4 5 et 11 % Colas (1981) dans une etude effectuee 
sur des ovms de race IIe-de-France, a rapporte les taux 
de fertlhte de 50 a 60% pour un taux de spennatozOldes 
anonnaux compns entre 10 et 20% pUIS entre 40 et 50% 
pour des taux de fertlhte de moms de 50% AInsl, pour 
les spennes analyses ICI, ce parametre se sItue dans des 
hmltes acceptables pour la fertlhte 

Les taux de spennatozOldes morts detennmes dans 
cette etude se sItuent entre 18 5 et 45% et sont donc 
relatIvement eleves par rapport aux hmltes de 20 a 30% 
conslderes comme acceptables pour un bon gemteur 
Cependant 11 est etabh que ce parametre vane en 
fonctIon de la temperature Le frut que la collecte rut ete 
effectuee en condItIon de temperatures elevees exphque 
peut-etre les chlffres eleves obtenus Par aIlleurs ce 
parametre connait des vanatIOns mdlvlduelles que I on 
ne sauraIt Ignorer Enfm on salt que Ie taux de 
spermatozoldes morts dlmmue avec Ie nombre 
d ejaCulatIOns Etant donne qu'on n'a travaIlle ICI 
qu avec une ejaCulatIOn par recolte II est pOSSIble 
d amehorer ces taux avec un nombre plus eleve 
d' eJ aculatIOns par prelevement 

ConclUSIOn 
Les parametres etudles se rapprochent globa

lement des chlffres enreglstres chez d autres races 
afncames et europeennes Ces parametres temOlgnant 
ensemble de la quahte du spenne I etude de I effet des 
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dlfferents facteurs de 1 envlronnement est envlsageable 
en relatIOn avec la Salson 
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Some data on the semen of White Fulani and Tuareg rams in Niger 

Semen YIeld, mass motilIty of spermatozoa semen 
spermatozoa concentratIOn, total number of sperma
tozoa per ejaCulatIOn and percentage of abnormal and 
dead spermatozoa were studIed In 11 Fulam and Tuareg 
adult rams WIth one and two succeSSIve emIssIOns In 
FulanI rams, average sperm volume was 0 895±0 31 ml 
and 0 93±O 53 ml respectively, mass motilIty was 3±1 3 
and 3 2±1 2 umts spermatozoa mean concentratIOn was 
3777 x 106±1245 x 106 per ml and 3694 x 106±1345 x 
106 whIle total number of spermatozoa per emISSIOn was 
3614 x 106± 1758 x 106 and 3723 x Id'±2854 x 106 In 
Tuareg rams, for one and two emISSIons, average sperm 
volume was 1 13±O 31 ml and 1 78±0 48, respectIvely, 
mean mass motIlIty was 3 4±O 09 and 3 l±O 1 ml, mean 
spermatozoa concentratIOn was 4156 x 106±791 x 106 

and 3580 x 106±406 x 106 whIle total number of 
spermatozoa per enussIOn was 4805 x 106±1631 x 106 

and 6414 x 106±2119 x 106 Breed x number of 
emISSIOns had a sIgmficant effect (P<O 05) on volume 
of sperm and total number of spermatozoa In semen but 
not on mass motIlIty and spermatozoa concentratIOn 
(P>O 05) DependIng on the breed It IS therefore better 
to use two emISSIOns per "YIeld" to determIne sperm 
volume and total number of spermatozoa Percentage of 
abnormal spermatozoa was SImIlar In both breeds It 
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vaned from 45 (±O 5) to 11 (±O 43) and was WIthIn 
normal lImIts for fertIlIty Percentage of dead 
spermatozoa vaned from 18 5 (±4 15) to 41 25 (±4 8)% 
for both breeds, whIch IS rather hIgh However thIs 
should be related to other envIronmental and IndIVIdual 
factors IncludIng temperature, IndIVIdual bIOlogIcal 
parameters number of emISSIOns etc RegressIOn 
between semen spermatozoa concentratIOn and optIcal 
denSIty was studIed USIng a spectrocolonmeter For 
Fulam rams, the equatIon of the regreSSIOn lme was Y = 
8225 2 X + 18 2 (where Y IS the spermatozoa 
concentratIOn and X IS the optIcal denSIty) The hIghly 
sIgmficant (P<O 01) correlatIOn coeffiCIent (r = 097) 
IndICated a strong relatIOnshIp between the two 
varIables For Tuareg sperm the equatIOn of the 
regreSSIOn lIne was Y = 7590 6 X + 317 7 and the 
correlatIOn coeffICIent (r = 0 86) was also hIghly 
SIgnIfIcant (P<O 05) These results suggest that 
morphologIcal charactenstIcs of the sperm of Tuareg 
rams are dIfferent from those of FuianI rams semen 
when collectIon frequency IS greater than 1 Taken 
together these parameters IndIcate the qualIty of sperm 
It IS concluded that studIes of varIOUS envIronmental 
factors should be carned out In relatIOn WIth seasons 
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Performances laitieres et etat nutritionnel des chevres 
du Sahel conduites sur parcours naturels: relations 

avec la croissance des chevreaux 

Clsse M , Fall Y et I Ly 

Instltut senegalrus de recherches agncoles 
BP 2057, Dakar (Senegal) 

Resume 
La productIon lrutIere de 22 chevres du Sahel agees 

de 2 ans et demi en moyenne elevees sur parcours 
naturels, a ete etudlee par la methode de la double pesee 
avant et apres la tetee Son mfluence sur la crOissance 
des chevreaux a egalement ete exammee Les quantItes 
de lrut consommees par les chevreaux ont represente 56 
a 65% de la productIon totale La productIon lrutIere a 
ete plus elevee chez les chevres ayant miS bas pendant 
la sruson des plilles et a portee multIple La glycemle a 
connu un pIC dans les 24-48 heures apres la partuntIOn 
(1,25 et 0,78g/l dans les lots ayant miS bas respec
tIvement en sruson des plUIes et en sruson seche) pUIS a 
progres- Sivement dtmmue La meme tendance a ete 
observee pour l'urerrue avec un pIC dec ale se situant 
vers les 4-6emes semrunes de lactatIon n eXlste une 
correlatIOn etrOIte entre la consommatIOn de lrut des 
chevreaux (r = 0 55) et leur crOIssance pendant les 
SOlxante prerruers JOurs L' mdlce de consommatIOn a ete 
de 6 24 pour les chevreaux 

IntroductIon 
Dans les pays de la zone sahehenne, ou la 

malnutrItIon protemo-energetIque est l' une des 
pnnclpales causes de mortahte et de morbldtte surtout 
chez les Jeunes, Ie lrut et la vlande de chevre s averent 
souvent etre les seules ou l'une des rares sources de 
protemes de quahte dtspombles De plus, etant une 
espece a cycle court pouvant Vlvre dans les conditIons 
assez dtfficIles de la zone sahehenne ou Ie dispomble 
fourrager depasse rarement hillt mOiS dans 1 annee, la 
chevre regagne un mteret mcontestable Au Senegal en 
partIcuher la chevre du Sahel est traditIonnellement 
explOItee pour la productIOn lrutiere par les femmes en 
mIlIeu rural et dans les zones penurbrunes Malgre ce 
regrun d mteret pour les chevres les connrussances sur 
leurs performances lrutIeres et sur leurs metabohsmes 
demeurent assez hmltees Par aIlleurs pendant la 
pen ode qUi va de la nrussance au sevrage la crOIssance 
des chevreaux depend etrOItement des performances 
lrutIeres de leurs meres (Amegee, 1984) 

Cette etude avalt pour obJectIf d evaluer les 
potentIahtes lrutIeres des chevres du Sahel conduItes sur 

Small Ruminant Research Network Workshop 

parcours naturels par des mesures dlrectes et de 
caractenser leur etat nutntIonnel par Ie dosage de 
certruns metabohtes Les relations entre leur mveau de 
productIon lru tIere et la crOIssance des chevreaux ont ete 
egalement etabhes 

Materiel et methodes 

Ammaux et schema de l'eXperlenCe 

Vmgt deux chevres agees de 2 ans et demi en 
moyenne et ayant miS bas entre Jillllet et octobre ont ete 
utIhsees dans cette etude Elles ont ete condilltes de 
manlere IdentIque, avec 8 heures de pature/Jour (8-17 
heures), mterrompues par une heure d'abreuvement 
(entre 13 et 14 heures) ala ferme de Sangalcam, dans la 
zone penurbrune (regIOn de Nmyes), a 40 Ian au nord-est 
de Dakar La compos ante vegetale du parcours et Ie 
comportement ahmentarre des chevres ont ete rapportes 
dans une etude precedente (CIsse et al ,1993) 

A partIr du 14eme Jour post-partum, les chevres ont 
ete altematIvement repartIes en 2 lots un lot non 
complemente (lot 1) et un lot complemente (lot 2) 
recevant Ie SOIr , au retour du paturage 500 g/ammal/J de 
concentre (66% de mrus, 30% de tourteau d'arachIde et 
4% de CMV), de valeur nutntIve calculee en energle et 
en azote de 1,12 UF et 1909 MADlkg de MS respec
tIvement 

Prelevements et mesures 

QuantItes de lalt prodmtes et composItIon du laIt 

Les quantItes de lrut prodUItes ont ete mesurees par 
la methode de la double pesee du chevreau avant et apres 
latetee (Clsse etal ,1993) Un controle lrutIermdividuel 
s effecturut trOIS fOIS par semrune au cours des deux 
premIeres semames post-partum, pillS une fOlS par 
semrune pendant Ie reste de la lactatIOn Les tetees 
avruent heu a 8 13 18 et 22 heures Les mesures 
s'effecturuent runsl quatre fOIS par Jour par pesee de la 
trrute du matIn des quantItes bues par le/les chevreaux 
et de la trrute a fond de la mere apres la tetee Les petIts 
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etarent separes des meres la vetlle du contr61e ImtIer au 
SOlf La pesee des petIts et des quantItes de Imt trartes 
s'effectuarent a l'arde d'une balance Sartonus de 0 1 g 
de precISIon et de 16kg de portee Un echantIllon de 
100ml de lart auquel on aJoutart Iml de formol etart 
constltue a partIr des trartes du matm et de 18 heures en 
vue de I analyse de composItIon chtmlque Les teneurs 
en matIeres grasses, en protemes et en lactose du lart ont 
ete determmees 

NotatIon de I'etat corporel 

L' etat corporel a ete apprecle selon une echelle de 
notatIon de 6 pomts (0= condamne, 1= tres margre 2= 
mrugre, 3= moyen, 4= gras, 5= tres gras) par observatIOn 
et palpatIon des regIOns sternale et lombrure (Clsse et 
al, 1994) une fOlS par mOlS, sur chaque chevre 

Prelevements sangwns 

Des pnses de sang ont ete mdlvlduellement 
effectuees sur toutes les chevres en fin de gestatIOn, 
dans les 24-48 heures apres la partuntIon pms tous les 
14 Jours, a compter de la date de mIse bas Le sang a ete 
lmmedmtement centnfuge et Ie plasma recupere pUIS 
repartI dans plusleurs cupules et congele a -20 C 
Jusqu a I analyse Les kIts commerClaux ont ete utIhses 
pour Ie dosage du glucose et de I uree Le glucose a ete 

dose selon la methode a la glucose-oxydase de Tnnder 
(1969) (kIt Sera-Pak MIles Itahana) et I uree par la 
methode de Gutmanlll et Bergmeyer (1974) (kIt uree 
enzymatIque UV H P BIOtrol) (Clsse et al 1991) 

CrOissance des chevreaux 

Le contr61e de crOIssance a ete hebdomadarre En 
faIt, Ie pOIds des chevreaux etalt reguherement 
enreglstre au moment du contr61e Imber 

Resultats 

QuantItes de lalt prodmtes 

L' apport de complement a eu un effet POSltlf (mars 
non slglllflcatIf) sur la productIOn lartIere moyenne 
(tableau 1) Les quantItes de lart consommees par les 
chevreaux ont represente 56 a 65% de la productIOn 
totale 

La productIOn lartIere a ete plus lmportante chez 
les chevres qm ont mlS bas pendant la sarSon des plmes 
(figure I) L' effet de la tadle de la portee a ete slglllflcatIf 
sur la productIOn totale de lart et sur les quantItes de lart 
consommees (tableau I), Ie volume de la tetee etant 
posltlvement he au nombre de chevreaux 

Tableau 1 Quantltes de fait produltes par fes chevres (en gljlammaf de fait brut) et compositIOn du fait (glkg) 

Sources de vanatlOn2 

Apport de SaIson de TaIlIe 
Moyenne1 concentre mIse bas portee Covanable RSD3 

Semames 3 a 6++ 
LaIt total 10194 237 ns 1514 ns 2424+ ** 1922 
LaIt consomme 6419 225 ns 198 ns 2372** ** 1116 
LaIt trait 4167 31 8 ns 520ns 211 6 ns ns 2046 
Taux butyreux 364 42ns 20 ns ns 73 
Taux protei que 438 56 ns 46 ns ns 87 
Taux de lactose 410 02 ns 88 ns ns 89 
Semames 3 a 10++ 

LaIt total 9704 253 ns 1786 ns 2594+ * 2166 
LaIt consomme 6155 150 ns 32 ns 2433* * 1355 
Lalt traIt 3841 246ns 44 5 ns 1570 ns ns 1780 
Taux butyreux 375 32ns 35 ns ns 7 I 
Taux protei que 487 5 1 ns 2 I ns ns 55 
Taux de lactose 405 26ns 68+ ns 62 
Semames 3 a 14++ 
LaIt total 8410 40ns 2026 ns 1868 ns 2264 
LaIt consomme 5524 230ns 32 ns 2249-1<* * 1145 
LaIt trait 3235 149 ns 838 ns 1019 ns ns 1499 
Taux butyreux 370 28 ns 36 ns ns 71 
Taux protei que 492 42ns 18 ns ns 52 
Taux de lactose 388 03 ns 78* ns 57 
I Moyenne aJustee 

2 Sources de vanatIOn I effet des facteurs respectlfs constltue la difference (complemente non complemente) (salson des plUles salson seche) 
(portee multiple portee simple) II est slgruficatlf a 1%** 5% * 10% + ou non slgmficatif (ns) 

3 Ecart type reslduel 

++Penode de complementatIOn I er mOls (semalnes 3 a 6 de lactatIOn) 2 premiers mOls (semames 3 a 10) et penode totale (semames 3 a 14) 
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Figure 1 EvolutIOn de la productIOn lamere des chevres en jonctlOn de la smson de mlse bas 

VariatIOns de Ia note d'etat corporeI 

La complementatIon n' a pas eu d' effet slgmficatIf 
sur la note d etat corporel des chevres Sur la pen ode 
totale (semames 1 a 14 de lactatIOn), la note d etat 
moyenne a ete de 2,7±0,4 et 2,6±O,5 pomts Les chevres 
qUI ont mlS bas en satson des plUIes ont eu un metlleur 
etat corporel que celles qUI ont chevrote en salson seche 
(figure 2) 

Glycemle et uremle 

La glycemle a ete relatIvement falble en fin de 
gestatIon (figure 3) Elle a connu un pIC dans les 24-48 
heures post-partum Les valeurs les plus elevees ont ete 
enreglstrees a cette penode 1 25 et 0 78g/l dans les lots 
ayant mlS bas en satson des plUIes et en sal son seche 
respectIvement Pendant les deux premIers mOlS de 
lactatIOn la glycemle a ete relatIvement stable pUIS a 
progressIvement dlmmue au cours du 3eme mOlS, dans 
tous les lots La satson de mIse bas ou 1 apport de 
complement n a pas eu d effet slgmfIcatlf sur la 
glycemle Par contre 1 effet de la trulle de la portee a ete 
sIgmficatIf sur la glycemle enreglstree en fm de 
gestatIon les chevres a portee multIple ayant eu une 
glycemle plus fatble que celles a portee SImple 

L uremle a ete fatble en fin de gestatIOn dans tous 
les lots (0 43±0 07g/1) Elle a par la SUIte progres
Sivement augmente pour attemdre un pIC vers les 
semames 4 et 6 de lactatIon (fIgure 4) L uremle mesuree 
en fin de gestatIOn a ete sIgmficatIvement plus elevee 
chez les chevres ayant miS bas en satson des plUIes (0 46 
vs 0 39g/l p<O 05) 

Small Rummant Research Network Workshop 

CroISsance des chevreaux 

La crOlssance des chevreaux a ete SUIVIe Jusqu a 
I age de 8 semames Le pords a la natssance a ete 
plus fatble (tableau 2) chez les chevreaux du lot 
non complemente (lot 1) car Ie nombre de natssances 
doubles etatt plus eleve dans ce lot (6/11) que dans Ie 
lot 2 (3/9) 

Tableau 2 POIds a La nmssance et vltesse de crOIssance des 
chevreaux (en g) tous sexes conjondus 

Lot 1 Lot 2 RSD 

POIds a la nalssance 1551 3a 18390b 3927 

GMQ lere semame (S2 SI) 1046a 1166b 401 

GMQ ler mOls (S 1 a S4) 953a 1003a 234 

GMQ 2eme mOls (S5 a S8) 750a 633a 549 

Sur la meme hgne les moyennes SUlVles de lettres dlfferentes sont 
slgmficatIvement dlfferentes (P<O 05) 

Le potentIel de productIOn lattlere de la mere a eu 
un effet sIgmficatIf sur Ie gam de pOlds vlf au cours du 
1 er mOlS de lactatIon (tableau 3) Les chevreaux nes 
doubles ou tnples ont gagne moms de pOlds (-1 6 kg 
p<O 01) pendant la meme penode que ceux nes SImples 

La relatIOn entre la quantIte de latt consommee (y) 
et la vItesse de crOlssance ou GMQ (x) ca1culee sur 20 
chevreaux tous sexes confondus et sur les donnees 
cumulees des 8 sematnes de mesure (figure 3) est la 
SUIvante 

y = 3 09x + 398 5 r = 0,55, p<O 01 rsd = 1266 
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Tableau 3 POlds des chevreaux tous lots confondus 

POlds vlf 

moyen (g) 

(SI-S2) 

Gain de 

pOlds vlf (g) 

(S4-S1) 

S = semame de lactatlon 

Moyenne 

20931 

29059 

TallIe portee 

577 4-1< 

16204** 

Covanable = potentlel de productIOn lattlere de la mere 

Effet sexe = difference male femelle 

L'mdlce de consommatIOn c est a dire la quantlte 
de latt necessatre par umte de gatn de pOlds a ete de 
6,24±O 9 

DISCUSSion 

La reponse de productIOn laltlere sUIte a I apport 
de complement de valeur nutnttve 1 12 UP et 1909 
MAD/kg de MS a ete relatlvement fatble Sl on tlent 
compte du fatt que les besoms de productIOn lattIere de 
la chevre s elevent a 0 4 UP et 50g MADlkg de latt a 4% 
de matIere grasse (RIVIere 1977 cIte par CIsse et al 
1993) ParmI les facteurs pouvant exphquer cette fatble 
reponse 11 y a de malllere vratsemblable I age 
relattvement Jeune des chevres qUi devatent en plus 
satlsfatre des besoms de crOIssance et Ie dlspomble 
ahmentatre de la satson seche qUi devatt se sltuer en 
dessous d'un seUil cntique (Clsse et al, 1993) En 
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Sources de vanatlOn 

Sexe Salson Covanable RSD 

814 ns 29l2ns ns 172 1 

4697 ns 6634 ns * 10991 

revanche la productIon plus Importante de latt pendant 
la satson des plUles est a her a la dlSpoUlblhte et a la 
bonne valeur nutntIve de I herbe consommee 

Par all leurs les chevres ayant mls bas en satson des 
plUles ont eu les meIlleures notes d etat corporel 
(fIgure 2) En effet les reserves corporelles des chevres 
ayant chevrote pendant la salson seche etatent 
certamement plus solhcltees pour couvnr les besoms 
d entretten et de productIOn latttere On peut aussl 
s attendre a des repercussIOns sur les performances de 
reproductIOn (Clsse et al 1992) 

Le profil bIOchnmque ne peut en aucun cas se 
substItuer a un bIlan complet de ratIOnnement qUi seul 
pennet de venfler SI les besoms nutntIOnnels sont 
couverts II peut cependant completer et etayer Ie bIlan 
nutnttonnel Le glucose est Ie parametre Ie plus souvent 
mesure dans les profIls btochtmiques des rummants 
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bIen que son role chez ces ammaux rut une momdre 
slgmflcatIOn que chez les monogastnques Une 
hyperglycemle a ete constatee dans les 24-48 heures 
apres la mIse bas Elle a deja ete slgnalee par certams 
auteurs et seralt probablement due au stress de la 
partuntIOn qUI entralne des decharges de gluco
cortlcOIdes (GueorgUIev et al 1995) La brusse de la 
glycerme constatee par contre avec 1 avancee de la 
sruson seche peut etre Ie refIet d'un deficIt energetlque 
L'uremle a progressIvement augmente apres la mIse bas 
On peut I attrlbuer a la repnse de I appetIt ou a un 
hypercatabohsme qUI resulteralt de I mvolutIOn utenne 
pendant Ie premIer mOls post-partum (Remond et 
Joumet, 1978) 

Le GMQ enreglstre au cours des 7 prelTIlers JOurs 
est tout a faIt comparable a celm rapporte sur les 
chevreaux sahehens de Louga (Faugere et at, 1989) Sur 
la penode totale de I' etude la vltesse de crOIssance a ete 
neanmoms plus lmportante en statIon qu'en mIlIeu 
eleveur ou des GMQ de I ordre de 60g/J sont rapportes 
L'mdIce de consommatIOn obtenu au cours de cet eSSaI 
(6,24) est tout a faIt comparable a celm obtenu par 
Amegee (1984) chez I agneau Vogan Ces resultats 
peuvent trouver une applIcatIOn pratIque dans la 
determmatIOn mdlrecte de la productIOn laltlere des 
chevres par la vItesse de crOIssance de leurs chevreaux 

RemerClements 
Ce travaIl a pu etre reahse grace a I appUI financIer 

du Reseau afncrun de recherches sur les petIts rummants 
(SRNET), ILRl Addls-Abeba EthIOpIe 

References blbhographlques 
Amegee Y 1984 Le mouton de Vogan (crOlse dJallonke x 

sahehen) au Togo I La productIOn lactee et ses relatIOns 

avec la crOIssance Rev Elev Med Pays trop 37 
82-90 

Cisse M Chllhard y Coxam v Davlcco M J and Remond 
B 1991 Effects of slow release bovllle somatotroptn III 
dalfY heifers and cows fed two levels of energy 
concentrate II Plasma hormones and metabohtes J 
Datry SCI 74 1382-1394 

Ctsse M A wad M et Ahokpe B 1993 Comportement 
ahmentatre et performances lattteres de la chevre du 
Sahel explOltant des parcours naturels In Proc blenmal 
Conf of Afr feeds Res Net 6-10 Dec 1993 Harare 
Zimbabwe III press 

Clsse M L Y I Manga R and Boye C 1994 Use of body 
condItIOn score for the In VIVO estimatIOn of body fat In 

the Sahel goat VIIIth Int Symp Nutr PhYSIOI 25-30 
Sept 1994 WIlhgen Germany In Proc Soc Nutr 
Physlol P 325 

Ctsse M M baye M Sane I Korrea A and N dlaye I 
1992 Seasonal changes III body conditIOn of senegalese 
Sahel goat RelatIOnship to reproducttve performance 
Proc 2nd Bien Conf of the Afncan Small Rumznant 
Research Network AlCC 7-11 Dec 1992 Arusha 
Tanzama 

Faugere 0 Faugere B Merhn P Dockes C Perrot C 
(1989) L elevage tradlttonnel des petits rurmnants dans 
la zone de Louga Referentlel techmco economlque 
(donnees recuelliles dans quznze Villages de 1984 a 
1988 Ref n 26IVIRO LNERV Dakar J39p 

GueorgUlev I P Guergmeva T M and Tomov T A 1995 
RelatIOn between rrulk secretIOn tntenslty cortisol 
glucose non estenfied fatty aCids and tnacylglycerollll 
dairy cows Rev Med Vet 146 5 357-362 

Remond b etJoumet M 1978 Effet du nt veau d apport azote 
a des vaches au debut de la lactatIOn sur la productIOn 
laltlere et I utlhsatlOn de I azote An Zootech 27 
139-158 

Milk production and nutritional status of Sahel goats on natural 
pastures: Relationship with kid growth 

MIlk productIOn from 22 goats aged 2 5 years on average 
and rrused on natural pastures was studIed usmg the 
weIght measurement by dIfference method before and 
after suckmg Its effect on kId growth was also studIed 
MIlk consumptIOn of the kIds was 56 to 65% of total 
mIlk productIOn ThIS productIOn was hIgher m goats 
kIddmg dunng the ramy season and m those WIth 
multIple bIrths GlycaemIa was hIghest 24--48 hours 
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after klddmg (l 25 and 0 78 gil mammals glVlng bIrth 
m the ramy and dry seasons, respectIvely) and then 
decreased gradually The same trend was observed for 
uraemIa WIth a shIfted peak at between 4th and 6th week 
of lactatIOn There was a strong correlatIon (r = 0 55) 
between mIlk consumptIon of the kIds and theIr growth 
dunng the first 60 days KIds' consumptIOn mdex was 
624 
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Studies on kid mortality during the first four months 
of life In Nigerian Red Sokoto goat 

SA OJo 

Faculty ofVetermary Medlcme Ahmadu Bello Unzverslty Zana Nlgerza 

StudIes were carned out on some possIble factors 
InfluencIng kId mortalIty rate In the Nlgenan Red 
Sokoto goat dunng the first four months of lIfe The 
factors considered Included birth weight seasonal birth 
bIrth year parity, birth type, and sex of kid Necropsy 
and microbiological exarmnatlOns were also done on the 
dead kids Buth year panty and season of bIrth 
slgmfIcantly (P) affected the mortalIty rate whIle bIrth 

type and sex of kId had no marked effect KId mortahty 
was found to be 32% (P) up to four months of lIfe 
Necropsy examInatIon revealed pneumoma 3684% 
starvatIOn 15 80%, haemonchosls 12 40% and 
ectoparasltlsm 9 40% as the maIn causes of kId 
mortalIty 

HOUSing small ruminants In Botswana. 
A case study of the K weneng and Kgatleng districts 

J A Kanm Sesay and K K Morake 

Department of Agrzcultural Engmeermg & Landuse Plannzng 
Botswana College of Agrzculture przvate Bag 0027 Gaborone Botswana 

ThiS study as part of an on gOIng Botswana Small 
RumInant Research Network (BSRRN) project was an 
attempt to IdentIfy and charactense the vanous 
traditIonal hOUSIng systems used for small rumInants In 
rural Botswana Data for the analysIs were collected 
from 93 randomly selected farms In a ptlot questlOnnrure 
survey conducted In the K wen eng and Kgatleng dlstncts 
between February and Apnl 1993 The results show that 
varyIng proportIOns of the farmers keep small rumInants 
for meat (97 62%) cash Income (88 32%) socIal 
oblIgatIons (7085%) rmlk productIOn (2439%) and 
for the skIn (6 44%) The commonest structure found In 
both dIstrIcts was the acaCIa bush kraal (45 16%), 
followed by the bush pole kraal (31 18%), and the gum 
pole and wIre kraal (1613%) However, the bncklblock 
shelter (4 30%) the dIamond mesh WIre kraal (2 15%) 

and the dIamond wIre shelter (108%) were only found 
In the Kgatleng DIstrICt IndIcatIng perhaps greater 
awareness of InnovatIOns and potential adoptIOn of new 
technology The acaCIa bush kraals were generally 
Circular or oval In shape willie the rest were rectangular 
The mean age ofthe kraals In the Kweneng DIStrICt was 
4 93 years (SD=90) whtle that In the Kgatleng District 
was 3 54 years (SD=1 94) The mean area of the kraal 
In the Kweneng DIStrICt was 14495 m (SD=29 65) with 
a stockIng denSIty of 1 97 mlammal (SD=O 58) In the 
Kgatleng Dlstnct the mean area was 125 13 m 
(SD=4574) whIle the StOCklllg denSIty was 1 24 
mlanimal (SD=O 52) SuggestIOns are made that could 
Improve the desIgn and overall effICIency of the 
tradItIonal kraals found In the study area 

A study of Village sheep productIOn In the western regIOn of Ghana 
K Oppong-Anane 

Anzmal ProductIOn Department Mlnzstry of Food and Agrzculture 
POBox 5779 Accra-North Ghana 

A 12-month retrospective survey of management 
system productivity and health care of26 VIllage flocks 
of sheep was undertaken In the western regIOn of Ghana 
All the flocks were owned by adults WIth the majonty 
belongIng to men Cash to meet urgent needs of the 
famIly was the maIn reason for keepIng sheep Most of 
the sheep were held In SImple pens at mght and left out 
to graze on roadSIde vegetatIOn and fallow fIelds dunng 
part of the day Supplementary feed of household wastes 
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were often proVIded dunng confinement The stock 
populatIOn showed an Increase of 15% over the 
12-month penod Adult and young-stock mortalItIes 
were 17 8 and 324% respectIvely and hIgher In the 
flocks that were not vaccInated agaInst pestes des petIts 
rumInant (PPR) Half of the flocks were subjected to 
ectoparasIte control In the form of hand dreSSIng and 
endoparasIte control was undertaken In 46% of the 
flocks Foot rot occurred In 27% of the holdIngs 
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EndoparasItes of goats In Gaborone, Botswana 
EZ MushlandJ FW [sa 

Botswana College of Agnculture Pnvate Bag 0027 Gaborone Botswana 

About 24% of 585 goats sampled had a slgmficant worm 
egg count ThiS low mfestatlOn rate could be due to the 
fact that samplIng was performed dunng the ramy 
season and the mfectIve larvae were washed mto the soIl 

Some degree of mnate resistance and acqUIred Immumty 
could also playa role Chabertza and Haemonchus were 
the commonest worm eggs encountered 

Dry matter herbage productivity and aspects 
of chemical composition in four forage shrub legumes 

at a subhumid site in Ghana 
P Barnes 

Ammal Research Instltute Achlmota Ghana 

Four forage shrubs Leucaena leucocephala Glmcldza 
seplum Flemmgza macrophylla and CaJanus caJan 
were evaluated for herbage productIvity m two years 
after they had been establIshed m hedgerows 4 m apart 
and wlthm-row spacmg of 15 cm Herbage dry-matter 
YIelds were assessed after harvestmg at I and 2 years of 
pnmary growth Dunng the third year regrowth YIelds 
at cuttmg mtervals of 6 weeks (3 cuts), 12 weeks (1 cut) 
and 18 weeks were assessed for the four specIes Crude 
protem, calcIUm and phosphorus contents were assessed 

for the entnes dunng the regrowth Yield assessments 
GlmCldza sepLUm consistently outYlelded the three other 
species m pnmary growth and regrowth after cuttIng 
wIth Yields exceedmg two tonnes per hectare In the 
regrowth assessments In CP% Ca% and P% analysIs 
Leucaena /eucocephala was outstandIng wIth highest 
values bemg 290% 1 74% and 0 36% for the three 
analysed Items respectIvely 

Enquete sur l'elevage oVln dans la regIOn forestiere de l'Est-cameroun 
Manjell, y1 Njwe, R M1 , Teguza, A I , Tchoumboue J1 et Tangang2 

I Departement de Zootechme Faculte d Agronomle et des SCIences Agncoies 
Umverslte de Dschang, B P 222 Dschang Cameroon 

2Mmlstere de I Agncu/utre Yaounde Cameroun 

Une enquete a ete menee en 1990 a I rude d'un 
questlOnnrure et d Interviews aupres de 202 e1evages 
tradltlOnnels de la regIOn forestIere de I'Est-Cameroun 
L' analyse des donnees montrent que la maJonte des 
eleveurs de moutons de la regIOn (79%) ont moms de 45 
ans-d age et les ovms appartIennent surtout aux hommes 
(92%) Le taux d alphabetlsatlOn des eleveurs (35%) est 
relatIvement bas La tadle moyenne du troupe au est 
generalement de 2-5 ammaux (52%) et la maJonte des 
ammaux (70%) sont hentes des parents Les ammaux 
sont lrusses en divagatIOn permanente toute l'annee et 
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I'herbe est assez abondante pour assurer une 
alImentatIOn con venable Des mlses bas precoces 
(18-20 mOls) sont slgnalees par 66% des eleveurs Les 
nmssances doubles sont les plus frequentes et la 
fecondatIon est observee toute I annee Les pnncIpaux 
symptomes pathologlques enregIstres sont les dlarrhees 
(34%) la toux (6%) et les gales (5%) Les maladies sont 
exc1uslvement traltees avec des moyens locaux dont 
I efficaclte n est pas touJours garantIe Les pnncIpales 
contrruntes a I elevage des ovms sont Ie comportement 
SOCIal la sante et la commercIahsatlOn 
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